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RNA viry

Ortomyxoviridae— Influenza A-C

Imrstaberswik pbworks.com

Paramyxoviridae — Paramyxovirus —»PIV 1-4
Morbillivirus

Pneumovirus <: RSV

Coronaviridae —— HCoV hMPV
(229E, NL63, OC43, HKU1, MERS, SARS...)

Picornaviridae —— Enteroviruses
Rhinovirus — HRV

Flaviviridae — HCV, virus Zluté zimnice, WNV, Denque v...
Caliciviridae — Human caliciviruses-Norovirus, Sapovirus

Astroviridae — Astrovirus
Rhadboviridae— Lyssa virus

ss RNA

< . :
&£ Z Reoviridae — Rotavirus
o Orbivirus

Flu-like sy.
Teploty nejasné
etiologie, slabost,
myositidy ...

Encefalitis/
Encefalopatie

Respiraéni
onemocnéni

Hepatitis

Gastroenteritis Nefritis, cystitis, Myelosuprese




Respiraéni viry

Casto zoonotické:

MERS - CoV

SARS - CoV

Bats — Horseshoe bat,...
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»Vzdyt je to jenom viréza*

Respiratory
Virus

Bacterial burden
- Overall abundance
- Abundance of particular species

Immune response
- Induction of antiviral signaling
- Production of pro- or anti-inflammatory

cytokines
- Altered immune cell recruitment

Metabolic output Community composition
- Change in host metabolome - Dominant bacterial taxa
- Change in bacterial metabolome - Relative abundance of species

- Altered bacterial volatile fingerprints N ew ba Cte”al - Which species are present
acquisition
- Appearance of P. aeruginosa,
other pathogens in previously
culture-negative patients
- Change from intermittent to
chronic infection

Megan R. Kiedrowski and Jennifer M. Front. 20 D 2018
Hitps://www.frontiersin.org/files/Articles/417706/fimmu-09-03067-HTML/image_m/fimmu-09-03067-g001.jpg

ﬁ Respiratory virus

« Cause >3M deaths per year

« Responsible for airway
inflammation, damage of cells,
hyperactivity, leads to

pneumonia, asthma, COPD and
deaths in child and adults

« Exhibit smart survival strategies

« Develop drug resistance

« Emerging new strains due to
antigenic drift or shift

[ Targeted cells by virus ]

@ @ *

Macrophage Ciliated epithelial Goblet Columnar epithelial Alveolar
SARS & MERS- Influenza Influenza HRSV, HPIV, HMPV, SARS-CoV-2
CoV, HRV Human Rhinovirus SARS & MERS- HBOV, Adenovirus,
CoV coronavirus
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Jak tedy na
diagnostiku

Na co se zaméfit pFi diagnéze? Klinické sym ptomy
Adapted ECDC Definitions
of Respiratory Tract Infectious Disease (RTID)

Clinical criteria
s New onset of symptoms

AND

at least one of the following four
respiratory symptoms:
Cough
Sore throat
Shortness of breath
- Coryza
AND

— Aclinician’s judgement that the
illness is due to an infection

Epidemiological Criteria
= An epidemiological link with human to
human transmission

aple! efinifions for influenza

Laboratory Criteria
m Detection of CARV in a clinical
specimen by at least one of the
following:
— Virus isolation by cell culture (VIC)
— Direct virus antigen testing (DAT)
— Nucleic acid amplification testing
(NAT)
Case Classification
m Possible case

— Any person meeting the clinical
criteria of RTID

m Probable case
— Any person meeting the clinical
criteria of RTID and with an
epidemiological link
= Confirmed case
— Any person meeting the clinical of
RTID and the laboratory criteria

m
http:/fecdc_europa.eu/enfactiviti EIS|

e/Pages/i A_case aspx

\
4 European Conference on Infections in Leukemia
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QO Negativni vysledek

____________________________________________________ Q©  Pozitivni vysledek

Antigenni testy

- - - - e e e e Mo St Nizka analyticka citlivost

i ] e Vysoka analytickd citlivost
i i Infekénost

T = - I :

Pred-infekcnosti Po infekénosti T
PCR PCR

Upraveno dle Mina et al. NEJM2020

Délka vylucovani respiracnich
viru

Délka vylucovani v bézné Délka vylucovani u

populaci (piipadné déti/dospély) | imunosuprimovanych pacientt

Influenza virus A <14 dni/ <5,5 dni 29,5 dne az 5 mésica (!)
Influenza virus B 6-7 dni 7,5 dne (2,5-80,5)
Parainfluenza virus PIV-1 a 2: 3-6 dni 6-42 dni

PIV-3: 8 dni (3-10 dni)
RSV + 4 dny (1-12)/ Medidn 2-4 tydny

80 dni (35-334 dni)

hMPV + 5 dni 7-24 dni
HRV/HEV + 14 dni (HRV-C 7 dni) Vétsina <4 tydnd

Dospély déle neZ déti 5 tydn( (1-49 tydnd)
Coronaviry 3-18 dni, 4 tydny (1-22 tydna),
(HKU-1, 229E, OC43, NL63, SARS-CoV-2)  pdr tydnu aZ 2 mésice u SARS-CoV-2 a7 3 mésice

Talaat et al. JID 2013:208-1669-1678; Takeyama et al. Jmed Virol 2016, 88(6):938-946; Milano et al. Blood 2010, 115(10):2088-94; Lehners et al. PLOS One 2016, Feb. 2016; de
Lima et al. Transpl Infect Dis 2014, 16(1):165-9; Gooskens et al. JID 2009, 199, 1435-1441; Pinsky et al. Emer ging Infect Diseases 2010, 16(7):1165-1167; Chen et al. J Clin Virol 2015,
64:74-82; Dennis et al. CID 2016, 62(4): 431-437; van der Hoek et al. FEMS Microbiol rev 30 (2006):760-773; Tasian et al. Pediatr Blood Cancer 2008, 50(5) 983-987; Choi et al. Blood
2011, 117(19(:5050-5056); Fields. Virology 5th ed. 2007




Typ stéticek

Spravny odbér biologického materialu

/ Conchae/Turbinate bones




Spravny odbér biologického materialu

Prvni proliferace na sliznici
HDC - v mists prvni vstupu infekce.

/ Con:haeﬂurfinate bones
4

Frontal sinui Inferior Middle Superior

Virus | Pfenos z HDC do | Mortalita . g A dencia
DDC (£ A \
RSV  |20-68% 17-70% “ Nz
PIV | 13-37% 10-30% 8 ¥ Festy
Tongue Tonsil - ,

H th < 1 00/0 < 1 0% ‘.\V\—?mphalynx [ /

Epiglottis \

E\‘ \\\ Larynx

Jak je to s citlivosti detekce podle
materialu?

_ _ — prosli 1598 studii, vybrali 33
NPS 87% (95% CI 77-95) (26

) kvantitativni)
OPS 44% (95% Cl 35-52) - 1. publikované/pfijaté
- 2. pacienti s dg nebo screen

@ > [pouble NPSIOPS 92% 95% C1 80-99) g.roRT(Egg::{D'w

-""’ - 4. studie zamérené na pouziti

\ [sativa 83%)ios% c177-89) slin, sputa, oralnich

_le tekutin/sekreci, faryngealnich

NGl sekreci pro srovnani
diagnostickych metod

- 5. alesponi 2 vzorky

- 6. provedené na potvrzenych

COVID-19 pgcientech s

DTS 82% (95% CI 76-88)

BALF 97% (95% CI 86-100)

parovymMatky
NPS= Nasopharyngeal swab — detekce Ag -74% (Diao et al. 2020)
Sty - mnozstvi + 102-105/ml vs. +
DTS= Deep Throat Sputum - . I
BALF= Bronchoalveolar Lavage Fluid 1 05_ 1 011/m| Vv NPS

(D.L. Jones et al. Scie Total Environment

Khiabani et al. Are saliva and deep throat sputum as reliable as common respiratowspeciag@)
for SARS-CoV-2 detection? A systematic review andmeta-analysis American Journal of Infection - ViI'US je infekéni
Control, DOI: 10.1016/j.ajic.2021.03.008 o

i abal e lofao




Diagnéza

|zolace viru

— Pomoci tkanovych kultur, nebo na
kufecich embryich

Rapid testy (pfedevsim detekce
antigenu)

PCR
Predbézna dg. - klinicky
obraz + epidemie

Sérologicka detekce

Courtesy of CDC




Co je chripka?

* Akutni respiraCni onemocnéni zpisobené infekci
influenza virem (Orthomyxoviry)

» Vysoce infekéni a rychle se Sifici virus z osoby na
osobu

* Nekteré kmeny zpUsobuji tézSi onemocnéni nez
jiné.

e 412 pf. n.l. — prvni zminovano Hippocratem

* 1580 — popsana prvni pandemie

* 1580-1900 - 28 pandemii

* Jméno Influenza pochazi z ItalStiny ,influentia“
tedy ovlivnéni. Tohle jméno lItalové pouzivali od
16. stoleti, protoze véfili, ze je zdravi ovlivnéno
hvézdami.

* Virus byl prvné izolovan v roce 1933.

ORTHOMYXOVIRY

NA
Neuraminidase
Tetramer

HA
Haemagglutinin
Most antigenic
Trimer

@)

@

M1

Matrix protein 1
Interacts with ribonucleoprotein,
glycoprotein

M2
lon channel
Tetramer
PB1
Endonuclease, elongation
RNA polymerase subunit (Basic)
PB2
@ Cap recognition
RNA polymerase (Basic)

PA

RNA polymerase (Acidic)
NP

Nucleoprotein

m RNA binding, RNA synthesis Each coloured RNA segment
represents RNA enclosed by NP. Colours indicate parental virus donor

typ A, B, C : NP, M1 protein
sub-typy: HA nebo NA protein

htm!
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@6; o Typy influenza viru
3.

TYPA TYPB TYPC
Zavaznost nemoci ++++ e +
Zviteci reservoir ano ne ne
Lidské pandemie ano ne ne
Lidské epidemie ano ano ne (sporadické)
Antigenni zmény shift, drift  drift drift
Segmentovany genom  ano ano ano
Amantadine, rimantidine citlivy necitlivy necitlivy
zanamivir citlivy citlivy
Povrchové glykoproteiny 2 2 (1)

Antigenni zmény viru chripky

+ Antigenni Drift - sezénni

— Malé zmény, stejny subtyp

— ZpuUsobené bodovou mutaci v genech

— Mohou zpusobit epidemie e Vim

Priklad antigenniho drift @8 Iﬁf_’@

— Vroce 2003-2004,
AJFujian/411/2002-like
(H3N2) virus by dominantni

— AJCalifornia/7/2004 (H3N2)
zacal cirkulovat a stal se

dominantnim virem
roku 2005

{é} Virus
SR

Influenza A Virus Replication

11



Antigenni zmeény viru chripky

Antigenni Shift
— Velka/Hlavni zména, novy subtyp

— Zpusobena vyménnou genovych
segmentd

— Mohou zpusobit pandemie

H7N7, HANS, H3N2
- Pfiklad antigenniho shiftu " 1{

— H2N2 virus - -Hm o
cirkulovala v letech v 7510 '
1957-1967 N1247 '» B

I ; . H5N1 HIN2
— H3N2 virus se objevil HTNT . AR v
Host range |
v roce 1968 a Restition | [ native Fost
zcela nahradil Wild water fow
virus H2N2 'Human H1-15; N1-8 £ T

HINT, H2NZ'™N,

Hanz 1N1 H1NZ,
HSN1, HONZ, ﬁ' H3N2, HaNG
H7N7 H5N1

H3N2 H13N9

1918 “Spanish influenza” s 1957 “Asian influenza” msslp-1968 “Hong Kong influenza”

= Next pandemic influenza

H1NL1 influenza virus H2N2 influenza virus H3N2 influenza virus

|
s 181
) — ‘“.TJ HINZ HINL HINZ

awian virus human viruz H3 avian virus human virus

Bird-to-human
transmission of HIN] virus

T

Reassortment Reassortment

All 8 genetic segments 3 new genetic segments from 2 new genetic segments from
theught to have originated avian influenza virus introduced | avian influenza virus introduced
from avian influenza virus (HA, NA, PB1); (HA, PB1);

contained 5 RNA segments contained 5 RNA segments
from 1918 from 1918

Avian virus

or H3NZ
Avian virus human virus

P

All 8 genes new or further
derivative of 1918 virus

https://www.nejm

org/doi/full/10.1056/NEJMp058281
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Kolik je typu HA a NA?

» 13 typl HA
* 9 typl NA -vsechny cirkuluji v ptacich
* Vepfi — mohou byt infikovani jak lidskymi, tak ptagimi typy

Influenza A viruses

ccccc

SURVEILLANCE REPORT

virus char
Summary Europe,

Influenza D viruses

Camel

Cattle

Goat

Sheep

Naloz chripky a jeji dopad

10% az 20% populace je infikovano chfipkovym virem
kazdy rok
Primérné vede chfipka k vice jak 200000 hospitalizaci

kazdy rok
— Osoby starsi 65 let a mladsi 2 let jsou ve nejvysSim riziku

* Primérné 36000 umrti kazdy rok
— Osoby starsi 65 let a mladsSi 2 let jsou ve nejvysSim riziku

Umrti zpiisobené Influenza virem asociované s plicnim a obéhovym
selhanim, 1998 (USA)

Age Group (yrs) Rate (per 100,000)
0-49 04-0.6
50 — 64 7.5
>65 98.3 (>90% mortalita)

13



Epidemiologie influenza viru

* Reservoir: Lidé, zvifata (pouze u typu A)

* Prenos: -inhalace aerosolil z dychacich cest obsahujicich
virus, od infikované osoby, ktera
mluvi, kasle, nebo kycha
100 000 — 1 000 000 virionu/kapicku

» Dotek infikované osoby nebo predmétu
kontaminovaného virem a nasledné
dotek o¢i, nosu, nebo Ust

Inkubace: 18-72 hodin
Pfenos: Maximum 1-2 dny pfed a 4-5 dni po poc¢atku pfiznaku

Pneumonia and Influenza Mortality

for 122 US. Cities
Wesk E reling 10405/2007

EpkEmKTi Rslol

% ot Al Deaths Dueto PEI

searavapasiine
. s ms B

1ommm a m @ m D o m W@ mm @ =m @ omm am
Wizaks

@ EUROPEAN RESPIRATORY journal

Influenza A virus

Budding
e 0 0 _0
T~

Assembly ‘
NA inhibitors

. e
Protein T
—
-~
)

synthesis “~7~7 RNP formation

Endocytosis

- iral RNA(-
,;\:/lral (-) / /\/\'/\/

Fusion and /\/\/\/ / - strand RNA
uncoating /\//\/\\Q// synthesis (replication)

+ strand RNA synthesis g
-ﬁ eolar epithelial cell \ — / IJ
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NLRP3
inflammasome

4% 00
IL-1B 118
b v Influenza A virus clearance
Influenza A virus
. Viralantigen Avirusf
5 uptake/DAMPs
Capillary lumen
ACE/angiotensin §
Neutrophil
Regional
08"\ lymph node
) -cell
¢ Neutrophil |E?1Fn
3 z)xPLs”;‘x TGF-B L0 Amphiregulin
AEC apoptosis. Ly [©) IL-22 jL-10
Fluid “RBC Aleolar 5 T6F-B
MD- Fibrin 3 M2 cos*
Mo o T-cell e
o) Gram- T
Alveolar  TRAIL S s g i
Space

Progenitor cells

— bacterja

€0200)

Capillary lumen v v

Acute lung injury and death

Survival

https://erj.ersjourn
als.com/content/45
/5/1463

Symptomy chripky

ACHES CH0LLS  TIREDNESS  SUDOENOMSET

15



Nejéastéjsi Casté Méné Easté
priznaky priznaky piiznaky
obtizné dychani  bolest hlavy prifem

H NRG

L zavraté
bolest svalii b b

ol @ &

aa yma

Nejéastéjsi
priznaky

suchy kasel

Casté Méné ¢asté
priznaky priznaky
[ W} —
prijem
bolest v krku
A (-
7\ zévraté
ryma

bolest hlav schvacel

bolestivy pohyb
otnich bulb,
bolest za o¢ima

P

zvraceni

« Zavaznost

Symptomy chripky

— Velmi mladi (novorozenci) nebo starsi pacienti
— Imunokompromitovany pacient
— Komplikace v srdci, nebo plicich

16



Influenza A viruses

H1N1 H1N1 H2N2 § H3N2: . H1N1

Indonesia, Thai, Malaysia,

1918 1933 1957 1968 1977 1997 1999 2003 2006 nmmmp
1 t 1 l l | 2004
Human Flu virus | ‘ 2005
| isolated | H5N1: Bird influenza outbreak in
Asian flu Russian flu Hong Kong, South Chjna, Feb 26- 2006
Spanish fi T Korea, Japan, Laos, Vietnam, 92deaths/17 Ocases

Cambodia etc http:/Awww.who.int/csr/disease/avian_influenza

Pandemie influenzy ve 20. stoleti

1957 1968

“Spanélska chfipka” “Asijska chripka” “Hong Kongska chiipka”
20-40 miliona umrti 1 miliond umrti 1 miliont umrti

I-ll N1 H21N2 l_

1920 1940 1960 1980 2000

17



Chripka v Cislech

1500 Umrti na chipku: pfiblizné tolik osob pramérné kazdy rok zemre v CR v disledku

onemocnéni chfipkou zdroj: szu.cz

290 000

- lidi zemfe na celém svété v dusledku onemocnéni chfipky zdroj: WHO

650 000

25,4% Proockovanost v CR: je proockovanost ve skupiné osob nad 65 let zdroj: oecd.org
6% je celkova proockovanost v populaci, v porovnani s ostatnimi staty patfi dlouhodobé mezi
nejnizsi
Doporu€eni Svétové zdravotnické organizace:
30% proockovanost v populaci
75% proockovanost v rizikovych skupinach (osoby nad 65 let, osoby ohrozené rizikovymi
faktory)
History of Influenza A and B viruses
Replacement
of HIN1
with H2N2  Replacement Replacement
of H2NZ of HIN1/?7
I l 1}, g = with 2 with HIN1/09
*image credit COC ! ﬂ‘ !
H3NB HIN1 H2N2 H3N2 HIN1 HSN1 1918 HIN1 HIN9
Russian Spanish Discovery Asian Hong Kong  Children’s B/Yam & seq 2009

pdm pdm pdm pdm pdm B/Vic pdm
| ' L T A TR N
| | | | | | 1 | | |

1891 1918 1533 1942 1957 1958 1977 1987/88 1997 2005 2008 2013

Influenza Virus

Circulation of HIN1 W

Cir H3N2
-

- -
50-100 million ' Zmillion' lmHIionT

Co-circulation of
H1N1 & H3N2

2009 HIN1
EMErgence

Co-circulation of influenza B lineages B/Yamagata and B/Victoria

Francis, Magen & King, Morgan & Kelvin, Alyson. (2019). Back
to the Future for Influenza Preimmunity—Looking Back at
Influenza Virus History to Infer the Outcome of Future Infections.
Viruses. 11. 122. 10.3390/v11020122.

18



Remembrance Day

Den vzpominek
11. listopadu

16 miliont umrti
2822 315,vqid _
Ii; =t vl -~

4

1914-1918

THE GREAT V\IAR and the Shdpmn of the 20th Century

Pacient 1

Influenza A virus

Makroskopicky
obrazek chripkové
pneumonie.

Prvni oseltamivirova
rezistence v Ceské
Republice prokazané ve

vzorcich.

- R S « Resistance se
( -

- i ) 2= ) ) vyvinula po 4

axid ackd Y
> e tydnef:h
» Rasak terapie.

Vi e
oseltamivir
Clinical improvement
| | | | | | |
*7.1.2013 1 2 3 4 5 +12.6.2013
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Komplikace

* Plicni
— KRUP (malé déti)
— Primarni virova pneumonie
« SEKUNDARNI BAKTERIALNI INFEKCE
— Streptococcus pneumoniae
— Staphlyococcus aureus
— Hemophilus influenzae

« Jiné nez plicni komplikace
» myositida (vzacna, > u déti, > u typu B)
 kardialni komplikace
» Soucasné studie udavaji encefalopatii
— Studie u pacientt <21 let v Michiganu - 8 pfipad( v posledni sezéné

* jatraa CNS

— Reye syndrome
* periferni nervovy systém
— Guillian-Barré syndrom

39

Lécba (prevence) - léky

VSechna virostatika musi byt podana ¢asné

* oseltamivir RN 2

« Pusobi na typy AaB COMEL Hc;"H
e zanamivir @
AcHN™ —§<

» Plsobinatypy AaB
.. NHz HsPOa NH
¢ pera m IVI r Oseltamivir Phosphate (Tamiflu) HN :
» Pusobi na typy AaB 0 zanamivir
F N
Isa:
Z
N OH

20



EUROPEAN RESPIRATORY journal
FLAGSHIP SCIENTIFIC JOURNAL OF ERS.

Influenza A virus

Budding
2.0 0

Protein ﬁ ~~i/~/"'",f:%
synthesis - ~~7~ RNP formation
< -~ s
IS 3 &
%
T %y
Endocytosis 4 /f |
I NS NSNS /\/\/\\
o mRNA VRNA %
A T j'\:/iral RNA(-) / | )
NSNS \
a SO
o E i
5 m synthesis (replication)

+ strand RNA synthesis -
W‘ olar epithelial cell \ — /

Rekonvalescence
* INTERFERON - nezadouci u¢inky obsahuiji

Horec€ku, myalgii, unavu, nechutenstvi
* Bunkami-zprostiredkovana imunitni odpovéd’

N coll o inbesfencsn
f

wvirus

response

0 7 14 21
Days post infection

o Zahojeni tkéné |Tjrpi-:il response to an acute virus infection

trva néjaky Cas
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Ochrana proti re-infekci

+ IgG algA

— IgG je méné efektivni, ale ochrana trva déle
- Dulezité ,
jsou proti- v B o
latky jak et
proti HA mmmamiﬁmmm um rmmmm,
tak proti NA =%l ﬂ o

Uing. 4,

— Protilatky protigi, o B4
HA jsou Woused # ﬁ§

dulezitgjsi vive, WI00og e
(neutraliza¢ni) ST——

Figure 1. hanisms of antibody-mediated neutralization of the influenza virus. (A) Antibodies can block influenza HA1
glycoprotein binding to sialic acid resldues of receptor proteins on host cells. (B) Antibodies specific to the HA2 glycoprotein of the
virus can inhibit its low-pH triggered fusion actlv!tym the end at the postbindi ion stage, which inhibits replication
of the virus. (C) Antibodies to surface n inidase can prevent the mlease of mﬂuenza virions from the infected cell surface.

http://1.bp.blogspot.com/-uLtimdkZ-do/TnylO6FPAWI/AAAAAAAAAAQ/4-JCvf1vtkg/s 1600/Infuenza%2BVirus%2BNeutralization.JPG

Vakcinace

* \/ souCasné dobé ,

'Tk0|T1binaHr;n|’ I Get the flu shot

e A—- a

- B - Yamagata, M ...not the flu.
Viktoria

* Inaktivovana
vakcina

HEIGHT
OF FLU
SEASON

CASES

Optimal time for
vaccination

* |Intranasalni

vakcina Oct. Nov. Dec. Jan. Feh.
MONTH

CcDC

https://upload.wikimedia.org /commons/thumb/d/d7/Reassortment.svg/800px-Reassortment.svg.png
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A co takhle
Paramyxoviry

23



Paramyxoviridae

Respiracni-syncicialni virus

RSV (boy treated for AML)

Obaleny negativni ss RNA virus
*  Pneumoviridae, rod Orthopneumovirus
* 15kb - 10 gen(, 11 protein(

e 9 strukturalnich

— 3 povrchové (F, G, SH)

- 5vnitinich (L, P, N, M, M2.1,M22) =~ Foweioll Pmm L
° A (10 genotypfj) _ B (13 genotpr"J) (Maly hydrofobnip.) [
y . §”"“41/ %
* Pfenos kapénkovou cestou
* Mnozeni v dychacim epitelu W_Tr_h‘\*\f srotein M1
* Vyskyt pozdni podzim az ¢asné ja /\\\ -—i (Matricovép. M)
(max. leden-unor) A \ .
° Inkubaénl’ doba 2_8 dnl’ ‘ —-T Protein N (Nukleokapidovyp.)
. f I \ Protein P (Fosfoprotein)
e Prechod na LRI (bronchitidy, Protein G
(Glykoprotein G)
bronchiolitidy) mezi 5-7 dny rroent e B et o
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Priznaky RSV

Respiratory Syncytial Virus Infection

Pulmonary Manifestations

« ,chfipkové® symptomy

» slySitelné ,hvizdani“ - dechova
nedostateénost

* anorexie

* nespavost

» drazdivost

e zvraceni
e duSeni

* suchy kasel

* laryngitida

» bronchitida/
bronchiolitida

* pneumonie

e T A R WA RLE.
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RSV epidemiologie

NejCast&jsi pficina bronchiolitid & v |
pneumonii u déti < 1 roku

25-40% déti bronchiolitida nebo epitalzace I 18
pneumonie béhem 1 RSV infekce

10,7 milionu LRTI - 0,4% zemiou wenion _i :

Celosvétové se v roce 2015 predpokladalo, ze RSV byl pri¢inou:

33,1 milionu akutni infekci dolnich dychacich cest

3,2 milionu hospitalizaci

celkové mortality 118 200 u déti <5

u dospélych je uvadéno 420 000 hosp. a 29 000 umrti v rozvinutych zemich

séroprevalence v 1 roce 60-70%
metaanalyza praci za 25 let (186 publikovanych studii; 152 209 pfipady komunitnich
pneumonii u déti (<18 let) RSV (22,7%) a HRV (22,1%)

Ko-infekce a rizikové faktory
Pred¢asny porod

S vys$si pravdépodobnosti se rozvine chronické plicné onemocnéni
Hypersenzitivni ke stimulim

Nedostate¢né vyvinuté dychaci cesty a imunitni systém
Nedostatecna koncentrace matefskych IgG protilatek

Faktory prostredi
Chlapci

Vék a mésic narozeni ditéte
Pobyt v kolektivech v&etné jesli
Pasivni koufeni

Faktory, které NEJSOU
positivhé korelovany s RSV
Socioekonomicky status

Spatna vyziva

Kojeni
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RSV epidemiologie

Figure 2. Weekly Time Series for Respiratory Syncytial Virus (RSV) and Influenza Surveillance Proxies and the Underlying Respiratory Mortality Rate
per 100 000 Population in Children Younger Than 1Year and Adults Aged 65 Years or Older

T_ RSV proxy
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- Yedrlansen et al. JAMA Network Open. 2022;5(2):€220527.

RSV epidemiologie

Table. Estimated Mean, Annual Age-Specific Influenza and RSV Deaths and Mortality Rates per 100 000 Population, 1999-2000 to 2017-2018, US

Underlying cause of death and age RSV deaths, RSV mortality rate per Influenza deaths, Influenza mortality rate per
group, y No. (95% CI) 100000 population (95% Cl)  No. (95% CI) 100 000 population (95% CI)
Pneumonia and influenza

<1 47 (45to 49) 1.2(1.1t0 1.2) 18 (1610 21) 0.5(0.4t00.5)

1-4 5(3to6) 0.0(0.0t0 0.0) 23 (2110 25) 0.1(0.1t00.2)

5-49 59 (46 t0 72) 0.0(0.0t00.0) 419 (403 to 436) 0.2(0.2t00.2)

50-64 250(229t0 272) 0.5(0.4t00.5) 635 (606 to 664) 1.1(1.1t01.2)

265 2655 (2506 to 2804) [67G63w7.0] 4168 (3968 to 4367) [1025.7w010.7]
Total 3016 (2829 to 3203) 1.0(0.9t0 1.1) 5263 (5014 to 5512) 1.7(1.7t0 1.8)
Respiratory

<1 96 (92 to 99) 24(23t02.5) 23(19t027) 0.6(0.5t00.7)

1-4 20(18to 22) 0.1(0.1t00.1) 24(21t027) 0.2(0.1t00.2)

5-49 124 (108 to 141) 0.1(0.1t00.1) 519 (497 to 541) 0.3(0.3t00.3)

50-64 508 (460 to 556) 1.0(0.9t0 1.0) 1322 (1260 to 1384) 24(2.2102.5)

265 5800 (5461 to 6139) [1a7a33w155) 8284 (7855 t0 8713) [20509.2w0215]

Total 6549 (6140 to 6958) 2.2(20t02.3) 10171 (9652 to 10691) 34(3.2103.5)

This cross-sectional study used data from 50.3 million US death certificates from 1999 to 2018 to create
age-specific linear regression models and assess weekly mortality fluctuations above a seasonal baseline
associated with RSV and influenza. Statistical analysis was performed for 1043 weeks from January 3,
1999, to December 29, 2018.

There were 50.3 million death certificates (50.1%women and 49.9%men; mean [SD] age at death, 72.7
[18.6] years) included in this analysis, 1.0%f or children younger than 1 year and 73.4% for adults aged 65
years or older.

- Hansen et al. JAMA Network Open. 2022;5(2):e220527.
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RSV epidemiologie

Detekce RSV (A a B), viru chiipky A a B a SARS-CoV-2 ve FN v
Motole v respiraénich sezénach 2012-leden 2023.

2012/2013 2013/2014 2014/2015 2015/2016
13% — 7% 29

20%. 36% 2%

| - A

1%
Al >
“Z oW
7% \ 16% 4%
75% 66%
20% o 6%
2016/20“}’; 2017/2018 2018/2019

% 6% u RSV-A
’ .u% '.m:. m RSV-B
54% . m Flu-A
\‘ 643 16%  g3ng 1 u Flu-B
11%
2%

0,0.. SARS-CoV-2
Ostatni pozitivni

2019/2020 2020/2021 2021/2022 2022/2023*
6% 0 —_ 11% %
4% ‘m
’/ 0% 2% / 3% ’ 2%
/ 37%
\d% 59% 23%
oo 3% 72% 0%
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1%

Patofyziologie RSV

L4 produkce IgE, 1gG1, ...
1IL-6  zanét

1IL-8 chemoatrakce (zavaznostn,)

1 TSLP chemoatrakce (Th2)
11L-33  produkce IL-5, IL-13 (Th2)
T dsmannare G ARC

Secretion of L6, L8, ¥ bt
¥ TNe,OCY * \/fj

e y @ 4
d] \“ 'Pro-inflammatory cytokines 2 ‘7

Inhibition of immune synapse *
Decreased secretion of [FN-1 '

' Th-fike biased immune response **

Epithelial cell Tcell
e
12 FN-a
Vazquez et al. Frontiers in imunology 10.3389/fimmu.2019.01154 Bohmwald et al. Cytokines Induced by hRSV Infection, 2019
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Patofyziologie astmatu

CG antigen

¢ naive T-lymphocyte
—-. Tho

dendritic cell

IL-12®
Th-2 response

IL-9 IL-3, IL-5
IL4 IL-3 GM-CSF

Th-1 response
(IFN-y, lymphotoxin, IL-2)

IgEI-> Mast cells-—Ba‘sophils-—E‘osinophils

Cell mediated immunity and

Neutrophilic inflammation Mediators of inflammation

(eg. histamine, prostaglandins,
leukotrienes, enzymes)

Asthma symptoms - | Bronchial hyperesponsiveness
Airway obstruction

B
Patofyziologie RSV

NS1 & NS2 RSV inhibuji tvorbu IFN-a/B
ITABLE 1 | Effect of hRSV infection on the expression profile of cytokines in the Inhibice IFN-y nasledné zpusobi zvySenou produkci IgE
Jupper and lower respiratory tract and entral nervous system.
Jorganism  Upper Lower Central Glykoprotein F RSV inhibuje aktivaci T lymfocytt

respratory o, CD8+ lymfocyty infikované RSV nejsou schopny

uvolnovat IFN-y

Human s
(14, 15, 59)

. HRV
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Patofyziologie RSV

100 — m— RSV
— RV
— hBoOV
80 4
3 MPV
8 60 — AdV
c
] w— PV
g _—
o 40 Flu
a

20

T T T T T
1 2 5 10 50
Age (years)

RSV a Streptococcus pneumoniae

[EU— [——
fﬁm,.wy incids of hospitalized children <5 years with CAAP who tested positive for RSV*
southern Israel, July 2004 through June 2019

3 *Caleulated by i

frior culture to the overall monthly incidence

were tosted

PCV13 introduction
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25 CAAP
|
|

n

Incidence per 1,000

05
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RSV a Streptococcus pneumoniae

N p

CAAP incidence in children <5yrs in southern Israel

PPCV7 introduction

PCV13 introduetion

35 14 racorded case of COVID-19

’

i

No RSV activity

Incidence per 1,000

—rsy — ey Pramtas  —mpoaves Ye@r

RSV a Streptococcus
pneumoniae

G glykoprotein RSV se vaze na penicillin binding protein 1a.

A2 03 . B 40 . . ,
L3 ' ‘ ; —— G protein RSV se zda,
é% 02 | ; ze funguje na
Lz & 204 = infikovanych buiikach
H é ° § 10 jako receptor pro Str:

g ,l & , . pneumoniae a tak
o > A N v ..
02}0@ @dﬁ? (Po\.o e uszlafinuje ba}deru
& & & & prinik do buiiky.
S & & &
<® a® Q&° Rl
€ & PFitomnost G proteinu

c = D & RSV také vedla ke
<5 <5 zmeéné exprese u 157
g 2§ » i: 99 byl
£ ; 31 genu: exprese yla
g% 10 I L . zvySena, 58 snizena.
=) I cg ! y

[ .I - ol M l . || . .
J ' ' neumolysin
& &P F & P y

Pneumococcal gene

Pneumococcal gene
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Table 1. Secreted Cytokine and Chemokine Concentrations in Cell Culture
Supematant after 2-Hour Exposure of Streptococcus pneumoniae to Mock or
RSV-infected Human Ciliated Epithelial Cells

Chemokine Ll SEV

cytokine (pg/ml)  Control™ Pneumococcus’  Controlf  Pneumococcus®
IFN-y 12 (10-15) 20 (15-20) 17 (14-25) 20 (19-25)
IL-18 2 (2-4) 4 (3-4) 6 (5-12) 5 (4-6)
IL-12p70 2 (2-2) 3 (3-4) 2 (2-3) 4 (3-4
TNF-a 7 (6-8) 10 (10-15) 12 (9-19) 19 (14-19)
IL-5 3(2-3) | 4 (4-4) 5 (4-16) 6 (4-6)"
IL-13 6 (5-7) 10 (8-11) 6 (5-22) 10 (9-11)
CCL11 72 (68-73) 92 (90-93) 68 (63-153) 93 (93-99)
CCL4 1(1-1) 2(2-3) 2(2-12) 3 (3-4)
CcCL17 35 (26-36) 48 (48-49) 30 (23-89) 52 (51-58)
CcCL22 91 91-101) 131 (123-138) 141 (122-335) 167 (128-191
CXCL8 30 (26-62) 98 (83-152) 159 (104-1,319) 271 (93-457)

Definition of abbreviations: RSV = respiratory syncytial virus; TNF = tumor necrosis factor.

Data are shown as median and interquartile range (in parentheses).

Statistical differences from the “Mock-control” sample were calculated using a paired t test.
Significant changes (P < 0.05) from the mock control are highlighted in bold.

*Primary infection (for 72 h).

TSecondary infection (for 2 h).

TSigr\ifi(:an'( difference (P < 0.05) between the “Mock-pneumococcus” and “RSV-pneumococcus”
samples (n = 5).

RSV a Streptococcus
pneumoniae

® s pneumonize
5 pr

Epithelial cell
eg Primary infection Resolution
8 5 NO
oo s y IL-18 '."‘FN v "" TNF-o SN
@ - \ NK cell Clearafice

-_ 7

Antibacterial ~ CXCL2 === @ -

Macrophage Neutrophil

(M1-like)
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RSV a Streptococcus
pneumoniae

O RSV % S. pneumoniae
o (-] Epithelial cell
Growth :' @0 Secondary infection Pneumonia
arrest- » + Gasb . % &
specific6  * * T
g 6 iy — .....&..8.......?”.............p .5#.
(Gasb) e, R oo o ; infggtion
Alveolar * Nonaniibacteria! ee %w
Macrophage Macrophage ﬁ
(Resident: MO-like) (M2-like)

Gas6/Axl je také zapojena do vyvoje IgA nefropatie

RSV terapie

+ VétSinou symptomaticka

* 0O,, bronchodilatantia, kortikoidy

» U hospitalizovanych se daji pouzit i steroidy,
epinefrine a ipratropium bromide

+ cilené u tézkych pacientt ribavirine

NH, (dle in vitro studii i remdesivir, favipiravir
) o
NH; | N
';1 N\ HO N/&O Fourth European Conference on Infections in
Ho L N Leukaemia (ECIL-4): Guidelines for Diagnosis
N (e} . .
o] and Treatment of Human Respiratory Syncytial
Virus, Parainfluenza Virus, Metapneumovirus,
OHOH Rhinovirus, and Coronavirus
OH OH cytosine CID 2013
Hans H. Hirsch,"? Rodrigo Martino,” Katherine N. Ward,* Michael Boeckh,” Hermann Einsele.® and Per Liungman’®

Oral ribavirin for treatment of respiratory syncitial virus and

parainfluenza 3 virus infections post allogeneic haematopoietic
stem cell transplantation

J Casey', K Morris', M Narayana', M Nakagaki® and GA Kennedy'? BMT 2011

p-o. ribavirine 10-30
mg/kg/D ve 3 davkach
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Current practices for treatment of respiratory
syncytial virus and other non-influenza respiratory
viruses in high-risk patient populations: a survey of
institutions in the Midwestern Respiratory Virus

Collaborative

18
16

N\

Beaird et al: Management of RSV in high-risk adults
Transplant Infectious Disease 2016: 18: 210-215
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< 2|2 < 2 < Z|< c|§|E|2
2zl
El§
2z
Pre- Post-engraftment <3 Post-engraftment >3 Non-HSCT
engraftment Months Months
RSV terapie
Rec. Mayinga-GFP REP 1.6/6.7/[31] 0.066/0.203/[151] GS_5734 -
o Rec. Mayinga-Gluc REP 3.1/11/[16] 0.021/0.053/[476] . .
i Rec. Makona-ZSG REP 13/33/(38] 0.014/0.045/(714] remdesivir
flo-
Makona VIR 1.0/2.5/(50)* 0.003/0.019/]666]*
Rec. Bat371-Gluc REP NT 0.019/0.052/(526]
MARV
Rec. Bat371-GFP REP 1.9/4.6/[26) 0.014/0.047/(714)
Rec. M-Luc2AM REP 1.5/5.7/33] 0.045/0.126/[184]
NIV Rec. M-GFP2AM REP 22/40(22] 0.029/0.053/[286]
1
M-1999 VTR 0.49/1.4/1102)" | 0.047/0.083/[180]
B-2004 VTR/CPE 0.83/2.2/(60]" 0.032/0.106/[259]
Paramyxo- HeV 1996 VTR/CPE 1.0/1.8/[50])" 0.055/0.117/[150]
hPIV3 Rec. |S-GFP REP 0.51/1.0/(98] 0.018/0.35/(461]
S Rec. ’IMVHGFP(3) REP 1.0/2.6/[50] 0.037/0.073/[224]
’ EZ vaccine AG 2.0/5.1/[25) NT
MuV 1A 2006 AG 9.7/26.3/(5] 0.79/3.4/[10]
, l RSV | Rec.rgRSV224(A2) REP 0.63/2.2/(79] 0.021/0.059/[395]
neumo- e —
hMPV | Rec. CAN97-83-GFP REP 0.73/1 .ﬂNT] NT
RVFV Rec. ZH501-GFP REP No inhibition No inhibition
Bunya- CCHF Rec. IbAr 10200 AG No inhibition No inhibition
ANDV Chile 9717869 AG NT 7.0/10.1/[1.4]
Arena- LASV Josiah AG No inhibition 45/5.1/[22]
Rhabdo- VsV New Jersey CPE No inhibition No inhibition
AHFV 200300001 CPE 49.9/ > 150/[NT] 4.2/17.6/[2.4]
. KEDV P9605 CPE | 46.3/ > 350/[NT) 1.8/3.4/5.6)
avi-
TBEV Hypr CPE | 51.2/> 150/[NT] 2.1/35/4.8]
OHFV Bogoluvovska CPE 50.6/ > 350 [NT] 1.2/3.9/[83]

Lo efal. Scientfific

eports 2017 7:43

95 | DOI: 10.1038/srep43395
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RSV prevence
SYNAGIS™ == o

(|
A | PALIZUMAB Iy

. palivizumab (Synagis) — protilatka proti F prote
+ Podava se i.m. mésicné
y ! » Muze redukovat hospitalizace vysoce rizikovych déti az o
45%
* Indikace:

» u déti narozenych ve 35. tydnu téhotenstvi nebo dfive, které
jsou na zacatku RSV sezony mladsi nez 6 mésicu

+ u déti mladSich dvou let, u kterych byla potfebna lécba
B bronchopulmonalni dysplazie v poslednich 6 mésicich

* u déti mladSich dvou let s hemodynamicky vyznamnou vrozenou
srde¢ni vadou.

s DORSR B JH R pSlidgesBt e 1P mplko U
* Podava sei.m. 1x za 3 mésice

* Doporu¢ena davka je jednorazova davka 50 mg i.m. u déti <5 kg
jednorazova davka 100 mg i.m. pro malé déti = 5 kg

« terminalni polo¢as byl pfiblizné 69 dni

Figure 1. Vaccine efficacy against first episodes of RSV-confirmed LRTD and RSV-confirmed ARI (modified exposed set)

RSVPreF3 OA Placebo
n/T /T " "
R S V N n T(pyr) (/1000 p-yr) n o T(pyr) (/1000 p-yr) Vaccine efficacy (%) p-value
RSV-confirmed LRTD
826
Overall 12466 7  6865.9 1.0 12494 40 6857.3 5.8 %41 <0.0001
Severe 12466 1 6867.9 0.1 12494 17 6867.7 = 0.0001
re v e n c e Ryeope 85
RSV-A 12466 2 6867.4 03 12494 13 6868.9 19 0.0074%
e RSV-B 12466 S5 6866.7 0.7 12494 26 68623 38 e 0.0002%
By age 84.4
270yr 5503 3 3015.0 1.0 5515 19 3020.9 6.3 338 0.000:
280 yr 1016 2 551.4 36 1028 3 559.3 5.4 — o 0.9931°
60-69 yr 6963 4 38508 1.0 6979 21 3836.4 5B ) 938 0.0009%
70-79 yr 4487 1 24636 0.4 4487 16 2461.6 65 > 0.0003%
By baseline comorbidities
Low/medium 824
I"exvy b 8235 4 44958 09 8367 23 45606 50 0.0004
risk’ 829
High risk® 4231 3 2370.0 4.3 4127 17 2296.6 74 0.0021°
(FDA approval 18.5.2023) il =
., ., of interestc 7529 6 40941 15 7633 22 41481 53 0.004(
— GSK u lidi starsich
ofinterests 4937 1 27718 04 4861 18 2709.1 66 <0.0001
60 I et By frailty” e
Frail 18 1 958 104 177 1 929 108 = o209 100
Pre-frail 4792 1 25776 0.4 4778 14 2545.3 55 800 5 0.0009%
Fit 7464 S 4182.7 12 7519 25 42085 59 0.0003%
RSV-confirmed ARI 717
Overall 12466 27 6858.7 39 12494 95 6837.8 139 <0.0001°
By RSV subtype 719
RSV-A 12466 9 6865.2 13 12494 32 68623 a7 > 0.0004
RSV-B 12466 18 6861.7 2.6 12494 61 6849.4 89 Z0.6 <0.0001°

Cases reported up to the efficacy data lock point of 11 April 2022. N, number of participants in the modified exposed set; n, number of
participants with 21 RSV-confirmed LRTD (identified by the adjudication committee) or 21 RSV-confirmed ARI; T, sum of follow-up time (from
day 15 post-vaccination until first occurrence of the event, data lock point or drop-out); p-yr, person-years; n/T, incidence rate of

participants reporting at least one event. Error bars represent 96.95% confidence intervals () for primary objective (RSV-confirmed LRTD,
overall) and 95% Cl for other endpoints. *Two-sided exact p-val ditional to number of incidence rates; *Two-sided
exact nominal p-value conditional to number of cases comparing incidence rates. *Charlson x: iun risk, participant
with baseline comorbidity score <3; high risk, participants with baseline comorbidity score >3. “Comorbidities of interest included chronic
obstructive pulmonary disease, asthma, any chronic respiratory/pulmonary disease, chronic heart failure, diabetes mellitus type 1 or type 2
and advanced liver or renal disease. “Frailty status assessed using a gait speed test: frail, participants with a walking speed <0.4 m/s or not
able to perform the test; pre-frail, participants with a walking speed of 0.4-0.99 m/s; it, participants with a walking speed >1 m/s. Note: RSV
subtype was unknown for 1 RSV-confirmed LRTD and 2 RSV-confirmed ARI episodes.
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RSV prevence - vakciny

Proteinova vakcina Pfizer (FbA 18.5.2023 doporugeno) —
vakcina v téhotenstvi (2-3 trimestr) a pro star$i dospélé

A Medically Attended Severe RSV-Associated Lower Respiratory Tract lliness

e Vihne  placsbo  Vaccine EMean The NEW ENGLAND
Timelnterval  (N<3495) (N-3480) (99.5%or 97.5856.) JOURNAL of MEDICINE
30 . o cases (%) %
- %Daysafterbith  6(02)  33(09) 818 (406-96.3)
& 25 120Daysafterbith 12 (03) 46 (13) 73.9 (45.6-88.8)
H 150 Days after bith 16 (0.5) 55 (L6) 709 (44.5-85.9) Placebo
2 20] 180Daysafterbith  19(05) 62(18) 69.4 (44.3-84.1)
£
H
3 1o
RVpreF vaccine
05
30 ) E) 120 150 150
Days after Birth
No. at Risk
Placebo 3480 3292 2973 2859 2833 2776 2749
RSVpreF vaccine 3495 3349 3002 2981 2916 2867 2820

B Medically Attended RSV-Associated Lower Respiratory Tract lliness

100, RSVpreF N
Time Interal 55 (N-3480)  (99.5% or 97585 )
no. of cases (%) %
= 90 Days after birth 24(07) 56 (1.6) 57.1(14.7-79.8)
& | wopsstetnn 309 mEn  ssmens b
H 150Daysaferbinh  47(13)  9(28) 525 (28.7-689)
2 180 Days after bith ~ 57(L§) 117 (3.4) 513 (29.4-66.3)
= 3
i, e vcaine
S
1
30 ) ) 120 150 150
Days after Birth
No. at Risk
Placebo 3480 388 2964 2879 2804 38 2700
RSVpreF vaccine _ 3495 3348 3035 2968 2898 2845 292

RSV prevence - vakciny

Proteinova vakcina Pfizer (FDA 18.5.2023 doporugeno) —
vakcina v téhotenstvi (2-3 timestr) a pro starSi dospélé

A RSV-Associated Lower Respiratory Tract lliness with =2 Signs or Symptoms AP The NEW ENGLAND

35 Placebo 27 JOURNAL of MEDICINE

8 2
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L] "
§ Vaccine Efficacy
z . (96.66% CI)
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B RSV-Associated Lower Respiratory Tract lliness with =3 Signs or Symptoms
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Paramyxoviridae

lidsky metapneumovirus (hMPV)

Matrix protein (M)
Glycoprotein (G)

&P
*\\”) Phosphoprotein (P)

Fusion protein (F)

SH protein J L3 Nucteoprotein (0

Divka 2 roky véku
9/2013 dg cALL, euploidni, CNS status 1
Lécba podle AIEOP BFM ALL 2009 — SR group

Béhem Protokolu lla
hypertroficka kardiomyopatie — zlepSeni po redukci kortikoidt
po 15 dnech preruseni chemoterapie kvli febrilni neutropénii
nasledné se vyvinula bilateralni interscicialni pneumonie

Paramyxoviridae

lidsky metapneumovirus (hMPV)

* 9.5.2014 pozitivni NF vytér na hMPV
» Lécba:

* IVIG (substituce 0,3 glkg - 4 dévky)
* ribavirine 6 mg/kg a 8 hod p.o. 5
tydna
» Respiraéni selhani s UPV 8 dni (FiO, 1,0)
* hMPV potvrzeno z ETR
* hMPV positivita trvala 4 tydny
» Kontrolni CT 10 dni po UVP regrese

’ 4 AR

26.5.2014 béhem UVP Po 4 tydnech prerugeni dokongil Protokol Ila.
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Paramyxoviridae

Parainfluenzavirus 4

Chlapec dg. ve 4 mésicich véku

s Ommenovym sy. (RAG2 mut.)
Pfed HSCT nutnost O, terapie s

PIV-4 detekci.
Zacal p.o. ribavirine

15 mg/kg/d ve 3 davkach

kombinované s IVIG po 12 dnech

zacal conditioning.

Conditioning v 5 mésicich

véku:
fludarabine, busulfan,
alemtuzumab

Ribavirine pferuSen déhem

terapie busulfan.
Stép: CB

Trvajici pozitivita PIV-4 po

dobu 4 mésicu.

Zemriel D+139 na akutni

srdec¢ni selhani.
| |

PIV- l ribavirine
4 |

*23.7.20 1

2

3

4

5

6 7 +18.5.20

Courtesy of CDC
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Koronaviry

» Coronaviridae
* ss (+) RNA, délka genomu 26-32 kb (nejvstsi RNA virus)
* prvni identifikovan v poloviné 60. let

* a—HCoV 229E a NL63

* B -HCoV OC43, HKU1, SARS-CoV (severe acute respiratory
syndrome), a MERS-CoV (Middle East Respiratory Syndrome),
SARS-CoV-2 r : |

MERS - pfenos spojeny
s velbloudy, jejich
mlékem, syry

* SARS
» Bunécény receptor — ACE2
* Mortalita — pfiblizné 9.5%

Middle East respiratory syndrome coronavirus: human cases

* Inkubaéni doba — 2-4 dny by region of acquisition
350 [Ramadat
icka lé¢ e (= e
* Symptomaticka lécba 300 1 @ordon
© Qatar
goaso | [SUK o i o R
P—— iz e B | et
Cases with Comorbiditas, Post-3/20/1 1% Updated by @maismajumder 8 a0 | @ Tunisial 1 — | | | 1
s -0-UAE
Oterwise Heatty Cases. postsz0ns. [ - 5 150 | oo 1 i =
< & Ruwait Updated: 26.04.14
§ -Yemen Includes: 386 cases
P —— . Z 100 1 |
50
Omans Hoaany Gases. rovzon | -
o @
o ® @ e o W W DAAI D PG DD DD DD D DD N
& o ST
“Non-Foa Cases *FaalCasos (%) A S S TS S S
ST LG T S TP g
https://maimunamajumder.files.wordpress.com/2014/04/mers_comorbidity mortality_4-271.png ‘Week of illness onset/reported virologydomnunder blogspo.comal

Koronaviry jsou tu dlouho O

. | | | 1 | | | | | |
| I | ] I | | | I | %
& € & 8 B 8 & 8 2 =8 ey —
a9 4 3 ) o g . 8 ]
Influenza virus 1933 H

Coxsackive virus 1948
Echovirus 1951
Adenovirus 1953

CoV-HKU1 2005

HRV 1953 HBaV 2005
@ HRSV 1956 HRV-C 2006
eC(SC HPIV 1958 ‘WUPyV 2007
™ HCoV-229E 1966 KIPyV 2007
HCoWV-0C43 1967 I MCV 2008

Novel coronavirus Prevention HPyV6 2010
Coronaviruses are viruses that HPyV7 201 0
ko st o oo (5 HPYV8-TSV 2010
The 2019 novel coronavrus wmsepeope \Ft ) HPyV9 2011

identifi hii =
e enof o and 1o mnew — HPVW10 2012
strain that has not with sop and watcr (G HCoV MERS 2012
previously been

. Q SARS-HCoV-2

Wherever you tiavel apply general hysiene rles

q
Lo
v
Symptoms

4.1 COUGH

(0 DIFFICULTY BREATHING
D¢ MUSCLE PAIN

- days
& TIREDNESS estimated incubation period

Transmission

sk oun ostrovni (Manis javanica)




Koronaviry

Rok
popsani

Celed'a podéeled  Rod Podrod Druh Klinické priznaky

Lehéi respiracni onemocnéni
Lidsky coronavirus typu ,common cold” s vjraznym

ouvinacoronavirus | 5 oe A UTO0n) 1966 edémem sliznic.

1D 2-5 dni
Alphac
Lehdi respiraéni onemocnéni
. Lidsky coronavirus typu ,common cold" s vyrazngm
Setracoronavirus | e 63) 2004 edémen sliznic.
1D 2-4 dny
Lehdi respiraéni onemocnéni
Lidsky coronavirus 2005 typu ,.common cold" s vjraznym
HKU-1 (HCoV-HKU-1) edémem sliznic.
Embecovirus 1D 24 dny
(skupina A} Lehdi respiraéni onemocnéni
Lidsky coronavirus typu ,common cold” s vjraznym
oc43 (Heov-0cwy) | ¥ edémem sliznic.
Coronaviridae - 1D 2-5 dni
Orthocoronavirinae
Severe acute Respiragni onemocnéni s t&7im, Zivot
respiratory m priibéhem. Popsana mortalita
syndrome-related 2003 ich pripadil je pfiblizné 9,6 %.
Betacoronavirus virus (SARS-Cov) 1D 2-11dni
Sarbecovirus Respiraéni onemocnéni v celém rozsahu
y od asymptomatickych a mirnych pripadii
(skupina B) - Pyl H
Severe acute (zatim popsana pfiblizné polovina
respiratory piipadi) a po Zivot ohrozujici pripady.
syndrome-related 219 Dosud popsana mortalita u tazsich
virus 2 (SARS-CoV-2) né 6.7 %; celkové pak
priblizné 0,5-1%.
1D 2-14 dni
Middle-East nemocnéni s t&Z5im, Zivot
Merbecovirus respiratory 012 m pribéhem. Popsana mortalita
(skupina ) syndrom virus u t8ZSich pfipadi je priblizng 35,5 %
(MERS virus) ID 2-13 dini
Vtabulee vynechan Realm (Riboviria), Rige (Orthornavirae), Kmen (Pisuviricota), Trida (| ), Réd ( a Podrad (C

Replication of Coronavirus

1 With their S-protein, coronaviruses bind on cell
surface molecules such as the metalloprotease
»amino-peptidase Ne. Viruses, which accessorily
have the HE-protein, can also bind on N-acetyl
neuraminic acid that serves as a co-receptor.

2Sofar,itis not clear whether the virus get into the
haost cell by fusion of viral and cell membrane or
by receptor mediated endocytosis in that the virus
is in-corporated via an endosome, which is subse-
quently acidified by proton pumps. Inthat case, the
virus have to escape destruction and transport to
the lysosome.

3 Since coronaviruses have a single positive
stranded RNA genome, they can directly produce
their protei d gt in thy P

At first, the virus synthesize its RNA polymerase
that only recognizes and produces viral RNAs. This

http://www.nature.com/polopoly
_fs/7.6657.1349187529!/image

/1.11513_coronavirus_HPA jpg o enzyme synthesize the minus strand using the
_gen/derivatives/landscape_63 positive strand as template.
0/1.11513_coronavirus_HPA.jp A

this negati astem-

plate to transcribe smaller subgenomic posi
RNAs which are used to synthezise all other pro-
teins. Furthermore, this negative strand serves for

9 Ribosome
\/\/%I\I\/
positive strand.

(5] l f new positive genomes.

5 The protein N binds genomic RNA and the pro-

tein Mis i into the of the en-

\I'l\l\/ dopl: ic reticulum (ER) like the envelope pro-

teins S and HE. After binding, assembled nucleo-
capsids with helical twisted RNA budd into the ER
lumen and are encased with its membrane.

6 These viral progeny are finally transported by
golgi vesicles to the cell membrane and are exocy-
tosed into the extracellular space.

>

NANNNNNS

?O'Dl ‘* NSNS cemmeeeas

https://upload.wikimedia.org/wikipedia/commons/thumb/f/f4/Coronavirus_replication.png/800px-Coronavirus replication.pn:

shown.
subgenomic ANAs (blve).
covonavinus Adv. Virus Res (48) 1100,




SARS-CoV-2

—————— Spike (S)

A Membrane (M)

=== Envelope (E)

————— Nucleocapsid (N)
————— Hemagglutinin - esterase (HE)

5 29903bp

SARS-CoV (SARS)

* Bunécny receptor — ACE2

» 8098 nakazenych celosvétové

* Mortalita — pfiblizné 9.5%
Inkubaéni doba — 2-4 dni
Zvy$ena teplota az horecka (>38.0°C);
bolesti hlavy, sval(, kloubt, diskomfort. U
¢asti pacientt mirny prabéh. Asi 10-20%
prGjem, po 2 az 7 dnech mozny suchy
kaSel a u vétSiny pneumonie.

Virostaticka (ribavirine + lopinavir/ritonavir)
Symptomaticka Iécba
A

Angiotensinogen ———p | AT1
Renin

Cell membrane m AT
-7

SARS-CoV-2 (COVID-19)
* Bunéény receptor — ACE2
« Zatim 4 510 963 nakazenych celosvétové
* Mortalita — pfiblizné 6.7%
Inkubaéni doba — 2-14 dni
Teplota az horecka; bolesti hlavy, sval,
kloubU, diskomfort. U ¢asti pacientd mirny
pribéh. Po pfiblizné 7 dnech ¢asto
zhorSeni az intersticialni pneumonie.
Virostaticka (remdesivir, favipiravir,...)
Symptomaticka lécba
Vakciny...

Proinflammatory  Anti-inflammatory
Proapoptosis Antiapoptosis
Profibrosis Antifibrosis
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SARS-CoV-2

Virus Environmental Stability

(relevance to personal safety unclear)

Half-life
(time to decrease 2-fold; not strictly constant)

Aerosols: =1 hr  Surfaces: =1-10 hr
e.g. plastic, glass,
paper and metals
Based on quantifying infectious virions.
Numbers will vary between conditions and surface types
Viral RNA observed on surfaces even after a few weeks.

Host Cells

(tentative list; number of cells per person)

Type | & Il pneumocytes (~10"" cells)
Alveolar macrophage (~10'° cells)
Mucous cell in nasal cavity (~1 07 cells)
Host cell volume: ~10% pm® = 10° fL

virions not to scale

Concentration

(maximal observed values following diagnosis)

ke Nasc»pr'earynx:105’-10g RNAs/swab
Throat: 10%-108 RNAs/swab

" Stool: 10%10° RNAs/g

. sputum: 10%-10"" RNAs/mL

RNA counts can markedly overestimate infectious virions

RNA je zpravidla 1000x vic nez infek€nich virovych partikuli.

Bar-On eLifescience
2020

Mucleocapsid

.}1'\, Spike protein

RNA
-l 4 protein

‘Stage 2 inside the cell

Viral RNA is transiated into
non-structural proteins (NSPs) that
quickly suppress the transiation of
host messenger RNAS in favour of
those belonging to the virus.

Endoplasmic
ratcutum (E8) Vil protetns
N )

oy [ The spikes unravel and pull

S -— o ok
NsPs t the membrane of the s

t\\ Viral RNA and host cell together

Ribosome

for more vieal RNA 1o be replicated
and transiated.

Stage 4. Exit
Once the newty made molecules
assamble into a complets virus
parncia. this leaves the cell through

an organelle called the
‘apparatus, of perhaps thiough
Iysosomes. which are cellular
rubbish bins

Replikace

Vazba na ACE-2

Stépeni spike proteinu pomoci
TMPRSS2

internalizace a nasledny pfepis NS
proteind

Remodelovani bunéénych pochodl

Tvorba novych partikuli

Furin odstépi 5 AK spike proteinu

Scudellari Nature 2021;
595
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Patofyziologie
"Characteristic" Infection Progression in a Single Patient
Basic reproductive number Ry: typically 2-4

Varies further across space and time

(number of new cases directly generated from a single case)

infection with
virus jl Case Fatality Rate
Diagnosis after =5 days =1%-15% (uncorrected)
(99% = 14 days unless asymptomatic) Infection Fatality Rate
= Incubation period: =5 days = m
exposed infectious /
- — — Recovery
= Latent period =3 days »- <Interval of half-maximum »-3 mild cases: ~2 weeks
H + infectiousness =4 days = severe cases: =6 weeks
" :

Inter-individual variability is substantial and not well characterized. The estimates are parameter fits
for population median in China and do not describe this variability.

Bar-On eLifescience

2020
Neurologic Thromboembolism
Headaches Deep vein thrombosis
Dizziness Pulmonary embolism
Encephalopathy Catheter-related thrombosis
Guillain-Barré
Ageusia
Myalgia .
Anosmia Cardiac
Stroke Takotsubo cardiomyopathy
Myocardial injury/myocarditis
Cardiac arrhythmias
Renal Cardiogenic shock
Myocardial ischemia
Acute kidney injury Acute cor pulmonale
Proteinuria
Hematuria

J Endocrine
Hepatic C?  Hyperglycemia
Elevated Diabetic ketoacidosis
aminotransferases
Elevated bilirubin

Dermatological

Petechaie
Livedo reticularis
Erythematous rash

Gastrointestinal
Diarrhea

Nausea/vomiting
Abdominal pain
Anorexia

Urticaria
Vesicles
Pernio-like lesions

Gupta et |. Nature
Medicine 2020
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A
Angiotensinogen ——p

Renin
Cell membrane

Proinflammatgr§  Anti-inflammatory
Proapoptosi Antiapoptosis
Profibrosis Antifibrosis

B

Angiotensinogen ————p

Reni

Acute respiratory distress syndrome
I L = 2 https://www.physiciansweekly.com
and pulmonary oedema in COVID-19 wp-content/uploads/2020/04/AT1-
receptor.png

BTy

SARS-CoV-2
3. Ang-2 mediated AT, receptor
internalization and
w2 downregulation of ACE2 -

Cell membrane
1. ACE2 mediated Vasoconstriction
viral entry
t I i \dosterone .
/ Adrenal Gland Na* and H,0
% s
4. Lysosomal —
Degradation Hypothalamus

Fig. 1 Effect of angiotensin Il on the RAAS and SARS-CoV-2 binding. Angiotensin | is hydrolyzed by ACE1 to form angiotensin Il, which binds to
AT, receptors. This causes release of aldosterone from the adrenal gland, vasopressin secretion from the hypothalamus, and vasoconstriction
Vasopressin and aldosterone both lead to increased sodium and free water reabsorption in the kidney, leading to increased mean arterial
pressure (MAP). Angiotensin Il is then metabolized into Ang-{1-7) by ACE2. SARS-CoV-2 binds to ACE2 to gain entry into the host cell. Exogenous
angiotensin Il can also bind to ACE2, which can lead to competitive inhibition of the ACE2 receptor. In addition, binding of angiotensin Il to AT,
receptors leads to internalization, downregulation, and degradation of ACE2. These actions may potentially prevent SARS-CoV2 from entering the
cell. Figure created with Motifolio Toolkit. Ang-2, angiotensin Il; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; ACE1, angiotensin
converting-enzyme 1; ACE2, angiotensin-converting-enzyme 2; H,0, water; Na®, sodium

Busse et al. Critical Care 2020
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CLASSICAL
PATHWAY
via antigen-antibody
complexes

LECTIN
PATHWAY R
via MBL-MASP e /—’
complexes

Membrane
Anack Complex
ALTERNATIVE ity
SRTWAY Ampllfll:ﬂmn
via spontaneous Loop Opsonization for
C3 hydrolysis
Phagocytosis

°? ’.@

Anaphylatoxins
recruit neutrophils
and monocytes

: “pathogen
§_ Sutace  J

2.
g
3

N protein‘
SARS-CoV-2

B 2 MBL‘ M ﬂ E!
MASP ﬂ

cabza - Cabzadd
(caConvertase) (cs Converase)
[N [ ]

DAF
€3bBb *

(63 Convertase)

Bb
C3b C3b

w
H C3(H,0)Bb - ==
g W o
g
§ poam’ @ m-mn,
C3 Breskdown
Pathray
( cs9
C5 Convertase - -.Q % Jemirane
Cab2a3b o C3bBL3D ack Complex)
Yy
coulizumab \'
ravuiizumaby —

SARS-CoV-2

virus activates complement

|

Anaphylatoxins recruit
@ neutraphils Q

¥
Feedback Loop

Activation
Bb
C3b 2

Secreted pmperdm c3

alternative pathway

Figure 2. A summary of SARS-CoV-2 and complement activation
leading to immune hyperinflammatory reactions and resulting in
human pathology. Complement activation generates the proinflam-
matory polypeptides, C3a and C5a, and recruits neutrophils as well as
monocytes. Activated neutrophils generate web-like extracellular traps
(NETs), in a process known as NETosis, that contain components such as
3, properdin (P), and factor B (B) that activate the alternative comple-
ment pathway and engage an inflammatory feedback loop. Although
NETs assist in host defense against pathogens, a sustained response,

Neutrophil such as that seen in COVID-19, may incite ongoing inflammation and
Activation and a hypercoagulable state. Additionally, the membrane attack complex

LA (MAC) also induces endothelial inflammation and tissue injury, leading

to the generation of IL-6 and IL-1B, which continue to propagate NETosis.
Endothelial injury leads to the generation of vWF multimers. Excess
ultralong vWF stabilizes factor VIIl activity and prevents the binding of
factor |. Endothelial damage also results in the release of plasminogen

Thrombin -+ C5 16 and IL-8 recruit
Factor XII = Cis neutraphils, and IL-1
Kallikrein — C3, activates neutraphils
factor B -
Hypercoagulable State .
with m!\domellal Injflry € {_}
Membrane attack and microthombosis e

complex (MAC)
——

C5ainduced
prothrombotic state  thrombotic
microangiopathy

endothelial swelling

platelet activation

VW, PAF1 release

Tissue Injury and Damage

activator inhibitor-1 (PAI-1), which exacerbates thrombosis, along with
C5a-induced release of tissue factor and other prothrombotic proteins.
These changes then can augment a complement-coagulation pathway
crosstalk, due to serine proteases, such as thrombin and kallikrein,
activating the complement systel a convertase-independent manner.
Such interactions amaong endothelial injury, hypercoagulability, and
complement activation cause tissue damage, such as acute respiratory
distress syndrome (ARDS), acute kidney injury (AKI), and stroke, and are
often associated with a thrombotic microangiopathy.

insight.jci.org  https://doi.org/10.1172/jci.insight 140711
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~ - Endothelial cell

Bonaventura et al. Nature reviews immunol
2021

3

SniZeni CD46, CD55 a CD59 ve spojitosti s aktivizaci
a vede k

Proteiny SaN ‘endotelu a akti i trombocyti, produkei

inu a VWF

Aktivace koagulaéni kaskddy

SARS-CoV-2

Aktivace komplementové kaskddy

Alternativni cesta Klasickd cesta Lektinovd cesta
Kontaktni aktivace (vnitfni) cesta
Podkozeni povrchu -
rogttnc) it poaeh
Tkdfiovy faktor
(vn&j3i) cesta
XIIa XIT
Hagemanirv
XT faktor =
kurzor pl -}
i tickdhe worboplortng | 2
VITa (FTA) :
prokonvertin IXa IX antihemofilicky f. 8 ==} '

kdfiovy faktor (111
icﬂcvyv:’r'cmhapluhn] VIIIa antihemafiliciy f. A

Polymorfonukledrri
leukacyty

[ ..
€59 Mombriny atakufici Komplex
Produkes properdinu, €3 a faktoru %A

jenda
G1-C9 - dasti komplementove kaskady Aktivace a $tépeni v
P - properdin da
L omen phzajlod ek indinglectin) eeeeemeeeoooeood > Zkiizena aklivace mez kaskadami
MASP— MBL asoci i i ine protease) g i
MCP — CD46 -Membrane Cofactor Protein —————————= Wistaviivu SARS-CoV-2 infekce
DAF - CD55 - Decay acceleraling factor ( S ého pusobeni SARS-CoV-2

VWF —von Willebrand(v faktor
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Patofyziologie - shrnuti

» Poskozeni tkané replikaci viru

« Zména rovnovahy renin-angiotenzin
aldosteronového systému

» Aktivace komplementu

« Aktivace trombocytu

» Aktivace imunitni odpovédi — makrofagd,
Iymfocytﬂ (cytokinu, cytokinova boufe)
* PosSkozeni endotelu

Patofyziologie - shrnuti

* Poskozeni tkané replikaci viru

« Zména rovnovahy renin-angiotenzin
aldosteronoveho systému

» Aktivace komplementu
Aktivace trombocytu

» Aktivace imunitni odpovédi — makrofagu,
Iymfocytlj (cytokind, cytokinova boure)
» PoSkozeni endotelu
Hyperkoagulac":ni stav (prevence LMWH)
Superinfekce a reaktivace latentné pritomnych
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Direct Viral Infecti

Patofyziologie

A Mechanism of Systemic Inflammation due to SARS-CoV-2 Infection

Vessels

binding of ACE2 cell surface receptor

AT

Eves Nose Lungs Heart Blood Kldney Braln GI Lwer
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O\ @™
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s, beiton 4 Oarnce Trans Signaling —1 l g cis signaling
L6 SK.'IIﬂ!lI * L
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Leyfman etl. SHOCK

2020

Diagnosis of COVID-19

RT-qPCR @Q g’,ﬁ ¥

High-throughput |
sequencing
B

ELISA

SARS-CoV-2 entry
and replication

s lL-lp‘ILG IL-8, CCL2, CXCL10,

Antigen presentation  Cellular immunity

@ SARS-CoV-2

A Positive-stranded RNA
== ACE2

: Antigen
Y®  Antivoay (1gG, 127D
—C

MHC I (HLA)
BCR

TCR

f Cytokine storm '

N 4 “_ Memory B cells
. CDB'Tels

Humoral immunity

https://ars.els-cdn.com/content/image/1-s2.0-S2095177920302045-fx1_Irg.jpg
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COVID-19 pneumonie (A) a nasledna HSV pneumonie (B)

Délka vyluéovani SARS-CoV-2 u
hematoonkologickych pacientu

The NEW ENGLAND JOURNAL of MEDICINE

— 15 pacientt z 20 mélo aktivni

T T, L A chemoterapii
.l = - 11 t&ky COVID

N A - virova RNA detekovana az 78 dni (IQR
B R e 24-64) (
o | EEEESSSSSSSSSSS__=_==== . pryni den se podatilo kultivovat 71%

: i | P vzorkd

- s 0 : M - fO"OW Up pOZitian’ u pétl pacientﬁ
=g T T T — (8,17, 24, 26 a 61 dni po zacatku pfiznaku)

I R S R R | N

FE RS e e e ]
CEeEeEe e e | Patients with profound

T immunosuppression

_— after undergoing hematopoietic stem-cell
transplantation or receiving cellular
therapies may shed viable SARS-CoV-2
.. for atleast 2 months.”

N ENGLJ MED 383,26 NEJM.ORG DECEMBER 24, 2020
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Délka vylucovani respiracnich
viru

Délka vylucovaniv béiné | Délka vyluc¢ovani u

populaci (piipadné déti/dospély) | imunosuprimovanych pacientt

Influenza virus A <14 dni/ <5,5 dni 29,5 dne az 5 mésicd (!)
Influenza virus B 6-7 dni 7,5 dne (2,5-80,5)
Parainfluenza virus PIV-1 a 2: 3-6 dni 6-42 dni
PIV-3: 8 dni (3-10 dni)
RSV + 4 dny (1-12)/ Medidn 2-4 tydny
80 dni (35-334 dni)
hMPV +5 dni 7-24 dni
HRV/HEV + 14 dni (HRV-C 7 dni) Vétsina <4 tydna
Dospély déle nez déti 5 tydnd (1-49 tydnd)
Coronaviry 3-18 dni, 4 tydny (1-22 tydn),
(HKU-1, 229E, OC43, NL63, SARS-CoV-2) par tydndl aZ 2 mésice u SARS-CoV-2 aZ 3 mésice
Talaat et al. JID 2013:208-1669-1678; Takeyama et al. Jmed Virol 2016, 88(6):938-946; Milano et al. Blood 2010, 115(10):2088-94; Lehners et al. PLOS One 2016, Feb. 2016; de
Lima et al. Transpl Infect Dis 2014, 16(1):165-9; Gooskens et al. JID 2009, 199, 1435-1441; Pinsky et al. Emer ging Infect Diseases 2010, 16(7):1165-1167; Chen et al. J Clin Virol 2015,
64:74-82; Dennis et al. CID 2016, 62(4): 431-437; van der Hoek et al. FEMS Microbiol rev 30 (2006):760-773; Tasian et al. Pediatr Blood Cancer 2008, 50(5) 983-987; Choi et al. Blood
2011, 117(19(:5050-5056); Fields. Virology 5th ed. 2007

Protilatkova odpoved

Receptor-binding
domair
Incubation > 5 8 =
— oied > Disease <
s1 w =
= L N
s g | == SARS-CoV-2
g = Specificigh
5 e=== Specific IgG
— Specific IgM
f Y
£ ~
£ —
Antibody
B ,A\‘; S —_————————— ]
T T T
0 15 20 2

Days of infection

Protilatky proti S1
Protilatky proti RBD doméné

odpovidaji virus neutralizacnim protilatkam

Antibody Response - Seroconversion

Antibodies appear in blood after: =10-20 days Bar-On eLifescience 2020
Maintenance of antibody response: http://bit.ly/2WOeN64

Scudellari Nature 2021; 595
https://www.mdpi.com/diagnostics/diagnostics-10-
00453/article_deploy/html/images/diagnostics-10-00453-g004.png

=2-3 years (measured for SARS-CoV-1)
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Rizikové skupiny

COVID-19 Death Risk Ratio (RR) Increases as
the Number of Comorbid Conditions Increases
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B Chile 19,12 mil 1665916 8 8,71% 1191 37583 2,25% 5
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Zmény
genomu

Clade 20B

X

Clade 201

“U.K. variant”
PANGO: B.1.1.7
Nextstrain: 201/501Y.V1
Spike signature mutations

A69/70 P681H
A144/5 T716l
N501Y 5982A
A570D D1118H
D614G

Simplified SARS-CoV-2 phylogenetic tree

Clade 19A

Clade 20

Clade 20A

& %

N

Clade 20J Clade 20H

“BRA variant”
PANGO: P.1
Nextstrain: 20J/501YV3
Spike signature mutations

L18F E484K
T20N N501Y
P265 D614G

D138Y  H655Y
R190S  T1027|
K417T  V1116F

Wuhan-Hu-1 isolate
Spike signature

s: D614

“G614 variant”
PANGO: B

Nextstrain: 20

Spike signature mutation

D614G

Clade 20C

“S.A. variant”
PANGO: B.1.351
Nextstrain: 20H/501Y.V2

Spike signature mutations

L18F K417N
D8OA  E484K
D215G N501Y
A242-4 D614G
R2461  A701V

“CAL.20C variant”

PANGO: B.1.427 / B.1.429
Nextstrain: 20C/S:452R

Spike signature mutations

$131 L452R
W152C Dé614G

https://www.invivogen.com/sites/default/files/pictures/sars2-tree-invivogen.png
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“S.A.variant” L18F A242-244 K417N E484K N501Y D614G 51: Ectodomain 51 subunit
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“BRAvariant” L18F K417T E484K N501Y D614G RBD: Receptor binding domain
RBM: Receptor binding motif
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CoFoﬁaviFus Disease 2019 (COVID-19)
Treatment Guidelines

Figure 2. Therapeutic Management of Hospitalized Adults With COVID-19
Based on Disease Severi

DISEASE SEVERITY PANEL'S RECOMMENDATIONS

Tre Panel resommends against the use of dexamethasone (Alla) or
other corticosteraids (ANl)."

ot ™ icert t d sither f h
0 idence to recommend sither for o aganst the
. Bpeiiaadial ere is insuficient ev
b L Oxyge routing usa of remdasive For patients at high risk of disaase
prgression, remdssnir may he appropriate
Use one of the ‘ollowing options
= Romdosivie (0.g.. ‘or pationts wha roqure minimal supplomontal
oxygen) (Ble)
Hospitalized and Requires « Dexamethasone plus remdesivir® (e g . for patients who require
‘Supplemental Oxygen

ncreesing amounts of supplemental cxygen) (B
* Dexamethasone (when combination with remdesivir cannot be
used or s not available) (BY)

Use one of the ‘ollowing options:
« Dexamethasone (Al)
* Dexamethasone plus remdesivir (BIll)

For recently hospitalized® patients with rapidly incraasing oxygen
neads and systemic inflammation
« Add sither baricitinib (Blla) o« IV tocilizumab (Bl
wo options above’
+ If neither barictind nor IV tociizumab is svailable or feasible to
use, tofacitinib can be used instead of bericitinib (Blla) or IV
sarilumab can be used insteac of IV tociizumab (Blla)

) to cne of the

* Dexamethasone (Al)

Hospitalized and Requires IMV For patients who are within 24 hours of admission to the ICU:

or ECMO « Dexamethasone plus IV tociizumab (Blls)

+ If IV tocilzumab is not available or not feesible to use. IV
sarilumab can be used (Blla)

Rating of Recommendations: A = Stong, B = Moderate; C = Optoral
Rating of Evidence: | = O of more randomized trials withou! TIRor HTtations; Il = Oher randamized trisls of SLOGIOLD
anslyses of rardamizec trals: b = Nonrandomized triaks o obsenvational Conort studes. Il = Expart opnion

+ Cortrcostorcids proscribed for an underlying condcition shouk! be contrued
¥ patients progress 1 requinng high-fiow orygen. nonmvasive wntilaton, machanical ventiation, or ECMO, complete

rormdesive couse.

For example, within 3 days of hospital admission.

Drugs are kisted a phabetically and not in order of prefesnce. As thare are ro studes drectly comparing barictinb and tocikzumab

for treatment of COMID-19. there is insuficient evdence to reconmend one drug over fhe other. Trsatment decisons should be

determined by local guidance, drug availabiity, and patent comorbidities.

Key: ECMO = extracorparesl membrane oxygenation; ICU = intersive care unit; IMV = invasive mechanical ventilation.
IV = intravenous; the Panel = the COVID-19 Treaiment Guidelines Panet. PO = orlly
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Antiviral Drugs That Are Approved or Under Evaluation for
the Treatment of COVID-19

Last Updared: July 8, 2021

‘Summary Recommendations
Remdesivir is the only Food and Drug Administrati d drug for the of COVID-19, In this section, the
COVID-19 Treatment Guidelines Panel (the Panel) provides recommendations for using antiviral drugs to treat COVID-19
based on the available data. As in the g of any disease, decisions ultimately reside with the

patient and their health care provider. For more information on these antiviral agents, see Table 2e.
Remdesivir

« See Therapeutic Management of Hospitalized Adults with COVID-19 for d on using ivir with
or without dexamethasone.

Nitazoxanide
* The Panel recommends against the use of nitazoxanide for the treatment of COVID-19, except in a clinical trial (Blla).
Hydroxychl ine or Chl ine and/or Azith i

M ¢ hyd hi

+ The Panel recommends against the use of

and/or azithromycin for the
of COVID-19 in hospitalized patients (Al) and in nnnhnspltaluzed pallenis (AII:]

Lopinavir/Ritonavir and Other HIV Protease Inhibitors

« The Panel recommends against the use of lopinavir/ritonavir and other HIV p inhibitors for the of
COVID-19 in hospitalized patients (Al) and in nonhospitalized patients (Alll).

Rating of Recommendations: A = Strong: B = Moderate: C = Optional

Rating of Evidence: | = One or more randomized trials without major limitations; lla = Other randomized trials or
subgroup analyses of randomized trials: |lb = Nonrandomized trials or observational cohort studies; Ill = Expert opinion
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Figure 7 Age distribution of the a) hospitalized, b) admitted to ICU or deceased in Spain based on data
from 145,429 cases[26].
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Figure 6 Regression analysis based on (a) 25(0OH)D, (b) Diabetes prevelance among men and women
(age standardized), elderly ratio (=70 yo) in the country, CHD death rate per 100, 000 (age standardized)
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| Subunit vaccine candidates

ORF1b ws= I.ufl-
ORFia £
— N
DNAsequence of

$,Mand N genes as vaccine target

mRNA-1273 and BNT162
encoding S protein

Inactivated vaccines candidates |

Inactivated or
whole killed virus (WKV)

/ Membrane protein (M)
Py .’
A

Envelope small

membrane protein (E)

Hemagglutinin Estrase (HE)

Viral vector based
vaccine candidates

£ i

| Attenuated vaccines candidates

Gene deletion of various
essential genes (S,N,E genes),

Nonstructural proteins (nsp) encoding genes

Coronavirus proteins/glycoproteins
expressed by attenuated adenovirus/poxvirus/
virus

Pocet davek,
otkovaci

Typ vakciny Sehiins
2

Aplikaéni
objem
vakciny®

1ddvkaa
0,5 mli.m.,
10 dévek

1dévkaa
0,3mlim.,
5 davek

v lahviéce

1dévkaa
0,5 mli.m.,
10 davek
v lahvitce

1lddvkaa
0,5 mli.m.

1dévkaa
0,5 mli.m.

1dévkaa

0,5 mli.m.

1dévka 0,6
ml, i.m.

skladovani*
Rekombinantni,
vektorova (0- 28 dni)
(adenovirus 2.8°C
ChAdOx1)
Genovd, mRNA, 2d4
obalend (0-21.dni)
lipidovymi
nanotasticemi ke
Vektorova
(adenovirus 1 dévka
Ad26)
2 davky
Pasteur ::m’::m"i‘ (0-28 dni)
(GSK) -70°C
Genova, mRNA,
Modemna  (IL/E1E] 2 davky
(Lonza) lipidovymi (0-28 dni)
nanotasticemi
Rekombinantni, 2 davky
adjuvovand (0-21 dni)
Genovd, mRNA,
obalend 2 dévky
lipidovymi (0-28 dni)
nano&asticemi
*Pozndmka: Piedbéiné informace ndnovidaiici soufasnim rnalostem

Stav: Klinicka
faze vyvoje

Faze I/Il: UK
Faze Ill: UK,
Brazilie, Jizni
Afriks, Indie,
UsA

Faze I/1I: SRN,
USA, Féze lll:
USA, Brazilie,
Argentina,

Turecko, SRN

Faze I/II:

Belgie, USA
Faze Il: SRN
Fdze lll: svét

Faze I/Il: USA
Faze lll: USA

Féze Ili: USA

Faze l:
Austrélie
Faze II: USA,
Austrélie
Faze I: Belgie,
SRN

Faze II: Peru,
Panama

Plénované podani
Fadosti pro
povoleni v rdmci
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Article

Proteomics of SARS-CoV-2-infected host
cellsreveals therapy targets

https://doi.org/10.1038/s541586-020-23327  DenisaBojkova', Kevin Klann?, Benjamin Koch®, Marek Widera', David Krause?,

. A4 g P . o =
Received: 27 February 2020 Sandra Ciesek™, Jindrich Cinatl'= & Christian Miinch™**

[accepted: 6 May 2020 A Mokcontoi2eh D

Published online: 14 May 2020 g 25E
E ® SARS-CoV-2
& 2E o Mock
8 €
E 15E .‘g
]
i e8| 8
E
g £
@ BET-
S
oo o
>
0 20

10
Time of infection (h)

Fig.1|SARS-CoV-2replication model inin humancells. a, Caco-2 cells were
eithermock or SARS-CoV-2infected and cultured for 24 h. Microscopy pictures
were taken todemonstrate cytopathic effect. Scale bars indicate 100 pm.
Representative pictures from three independentbiological replicates are
shown. b, Quantitative PCRanalysis of viralgenome copies permLcell culture
afterindicated infection time points (n =3independent biological samples).
Pointsindicate meanofreplicate measurements and shadesrepresent s.d.
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Proteomics of SARS-CoV-2-infected host

cells revealstherapy targets
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These analyses revealed that SARS-CoV-2 reshapes central cellular pathways,
such as translation, splicing, carbon metabolism and nucleic acid metabolism.
Small molecule inhibitors targeting these pathways prevented viral replication
in cells. Our results reveal the cellular infection profile of SARS-CoV-2 and led to
the identification of drugs inhibiting viral replication. We anticipate our results
to guide efforts to understand the molecular mechanisms underlying host cell
modulation upon SARS-CoV-2 infection. Furthermore, our findings provide
insight for the development of the therapy options for COVID-19.

Courtesy of CDC
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Détské pneumologie
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Vyskyt respiraénich virti u pacientt
Pediatrické kliniky FN Motol (cx
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Vyskyt respiraénich virti u pacientt
KDHO FN Motol (PCR)
Testovano 52 vzork.
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Influenza A

7% Influenza B

2%
2% RSV-A
14%

CAVE
\' 4 4 ” - - -
¢ . Kazda detekce ma své limity!
<{
o }{ I molekularné-biologicka detekce = PCR!

Plati i pro komer¢ni kity. Napfiklad v RV16 kitu je ovéfend detekce pouze
10 sérotypul z priblizné 60 popsanych.

Jedna se sice o nejcastéji
popisované AdV sérotypy
u respiracnich infekci,

Negativita ani u PCR nutné
neznamena, ze se nejedna o AdV
infekci.
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REVIEW ARTICLE 258 e CID 2013:56 (15 January) e Hirsch et al

Fourth European Conference on Infections in
Leukaemia (ECIL-4): Guidelines for Diagnosis
and Treatment of Human Respiratory Syncytial
Virus, Parainfluenza Virus, Metapneumovirus,
Rhinovirus, and Coronavirus

Hans H. Hirsch,"? Rodrigo Martino,® Katherine N. Ward," Michael Boeckh,® Hermann Einsele. and Per Ljungman’®

http://www.ebmt.org/Contents/Resources/Library/ECIL/Pages/ECIL.aspx
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