Chripka a viry zpUsobujici
exantém

Petr Hubacek

Ustav Iékarské mikrobiologie a Klinika détské hematologie a onkologie
2. Lékarska fakulta UK a FN Motol

S 'd'
%"E',‘.',".‘.‘\“ ) crson seum

FN MOTOL

Zivot je boj
%'a ;*'lk- '




Viry popisované u imunosuprimovaného pacienta
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Respiracni viry
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Na co se zaméfit pfi diagnéze? Klinické sym ptomy
Adapted ECDC Definitions
of Respiratory Tract Infectious Disease (RTID)

Clinical criteria
n 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

ETINIoNS Tor 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
n Possible case

— Any person meeting the clinical
criteria of RTID

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

apted from
nhttp:/ecdc.europa.eu/en/activit veillance/EISh

_case_definitions.aspx

4" European Conference on Infections in Leukemia



Co je chripka?
» Akutni respiracni onemocnéni zpusobené infekci
influenza virem (Orthomyxoviry)

* Vysoce infekeni a rychle se Sifici virus z osoby na
osobu

* Nékteré kmeny zpusobuji téz8i onemocnéni nez
jiné.

* 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 Italové pouzivali od
16. stoleti, protoze véfili, Ze je zdravi ovlivnéno
hvézdami.

* Virus byl prvné izolovan v roce 1933.

Historie virovych respira¢nich infekci

.l | | | | | | | | | .
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Influenza virus 1933 HMPY 2001
Coxsackive virus 1948 SARS-CaoV 2003
Echovirus 1951 HCoW-NLE3 2004
Adenovirus 1953 HCoV-HKU1 2005
HRV 1953 HBoV 2005
HRSV 1856 HRV-C 2006
HPIV 1956 WUPyV 2007
HCoW-229E 1966 KIPyV 2007
HCoV-0C43 1967 MCV 2008
HPyV6 2010
HPyV7 2010
HPyV8-TSV 2010
HPyV9 2011

HPyV10 2012
HCoV MERS 2012
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ORTHOMYXOVIRY

NA
Neuraminidase
Tetramer

HA
Haemagglutinin
Most antigenic
Trimer

o

@

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

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

https://figshare.com/articles/Influenza_virus/6817112

http:/i us.html

Typy influenza virt

* Influenza viry jsou déleny do tfi hlavnich
skupin: influenza A, B, a C
* Skupina A virt
— Infikuje ptaky a dalSi zvifata, stejné jako lidi
zdroj sezonnich epidemii a vSech pandemii
Stfedné tézké az t&zké infekce
Infikuje vSechny vékové skupiny
Typizuje se podle NA a HA
* Skupina B virt
— Mé&ni se méné rychle nez A ; - neni antigenni shift
— Infikuje pouze lidi, mirn&jsi epidemie
— primarné se vyskytuje u déti
* Skupina C virt
— Infikuje pouze lidi a nezplsobuje pandemie




Typy influenza viru

TYP A TYP B TYP C
Zavaznost nemoci ++++ ++ +
Zvifeci 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 (2)

Influenza A viruses

S 2
HINT HINT H2N2 £ H3N2: = H1N1 ma E‘i

1918 1933 1957 1968 1977 1997 1999 2003 2006 nmmmp
Pt 4 : | [ 2004
Human Flu virus i ) 2005
isolated H5N1: Bird influenza outbreak in
[ Asian flu Russian flu Hong K?ng, South Ch'ina, Feb 26r 2006
Spanish flu Hong Kong flu Korea, Japan, Laos, Vietnam, 92deaths/1 700ases

Indonesia, Thai, Malaysia,
Cambodia etc http:/Avww.who.int/csr/disease/avian_influenza



Antigenni zmeény viru chripky

Antigenni Drift - sezénni

— Malé zmény, stejny subtyp
— ZpUsobené bodovou mutaci v genech
— Mohou zpusobit epidemie ‘ Virus

Viral envelope _’;@E
=
Viral smcleic acid:
o Tt

PFiklad antigenniho drift

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

— A/California/7/2004 (H3N2)
zacal cirkulovat a stal se
dominantnim virem
roku 2005

Antigenni zmeény viru chripky

* Antigenni Shift
— Velka/Hlavni zména, novy subtyp
— Zpusobena vyménnou genovych

segment(
— Mohou zpusobit pandemie
H7N7, H4N5, H3N2
« P¥iklad antigenniho shiftu " 'A L] H (e |
— H2N2 virus 4 - iiuy::eﬂms
cirkulovala v letech |::::",:, ‘
1957-1967 w2z ) o

— H3N2 virus se objevil
v roce 1968 a
zcela nahradil
virus H2N2

H7N7 ’ ” H10N4
Host range | \ 1

Restriction | | Native Host
Wild water fow!
Duck, etc

HI5 N1 :\
uman
HINA, H2N2\

H3N2 i 1N1 H1N2,
H5N1, HONZ, - H3N2, HANG
H7N7 H5N1

Whﬂ"'-‘ H3N2 H13N9



1918 “Spanish influenza”

=) 1957 “Asian influenza” 41968 “Hong Kong influenza” =

> Next pandemic influenza

H1N1 influenza virus

Bird-to-human
transmission of HIN1 virus

All 8 genetic segments

q

H2N2 influenza virus
H2ZN2 HIN1
avian virus human virus

3 new genetic segments from

hought to have
from avian influenza virus

H3N2 influenza virus

H2N2
human virus

H3 avian virus

2 new genetic segments from

avian infl virus introduced | avian influenza virus introduced
(HA, NA, PB1); (HA, PB1);
d 5 RNA seg; d 5 RNA seg
from 1918 from 1918

Avian virus
or e

Avian virus human virus

?

All 8 genes new or further
derivative of 1918 virus

https://www.nejm.org/doi/full/10.1056/NEJMp058281

Kolik je typi HA a NA?
« 13 typl HA
* 9 typU NA -vsechny cirkuluji v ptacich

* \Vepfi — mohou byt infikovani jak lidskymi, tak ptagimi typy

Influenza

virus characterisation
Summary Europe, April 2019

SURVEILLANCE REPORT
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Influenza B viruses

https://www.mdpi.com/2306-7381/5/3/71



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 nejvy3Sim riziku

* Pramérné 36000 umrti kazdy rok
— Osoby starsi 65 let a mladSi 2 let jsou ve nejvy3Sim riziku

Umrti zpGsobené 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)

Epidemiologie influenza viru

Reservoir: Lidé, zvifata (pouze u typu A)

PFfenos: - inhalace aerosoll z dychacich cest obsahujicich
virus, od infikované osoby, ktera
mluvi, kasle, nebo kycha
100 000 — 1 000 000 viriont/kapicku

» Dotek infikované osoby nebo pfedmétu
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 po¢atku pfiznak

FPneumonia and Influenza Mortality

" N\ for 122 11.S. Cities
Fevep

Wiesk E nding 10/06/2007

N
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Influenza A virus

Endocytosis

Fusion and
uncoating

al
bl Influenza A virus
Capillary lumen
d Neutrophil

Capillary lumen

Acute lung injury and death

ACE/angiotensin

Protein
synthesis

\ 1 ' - strand RNA
> NWVV synthesis (repli
+ strand RNA synthesis.

\

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

1511463
l D~ YA
Wo ey A o e
‘Wﬂ DAMPs
-6
o Q
Neutrophil
Regional
08"\ lymph node
) HGF
o Amphiregulin
4 phireg
IL-10 e i
TOF-f
. https://erj.ersjourn
' als.com/content/45
Survival /511463
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Sym ptomy chrlpky

AEHES @cams TI?EDOESS SUDDENONSET

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

11



Pandemie influenzy ve 20. stoleti

1957 1968
“Hong Kongska chripka”

“Asijska chripka”

20-40 miliont umrti 1 miliond amrti 1 milionG umrti

l

HIN1 H2N2 H3N2

“Spanélska chiipka”

1920 1940 1960 1980 2000

History of Influenza A and B viruses

Replacement
of HINL
with H2nz  Replacement Replacement
of H2N2 of HIN1/77
with with HIN1/09
e ‘! l -l ﬁ 'ﬁ‘
H3NE H1N1 HZNZ HINZ HinNl H5N1 1918 H1N1 H7NS
Russian Spanish Discovery Asian Hong Kong  Children’s B/Yam & seq 2009
pdm pdm pdm pdm pdm B/Vic pdm
| | |l | | | | | | | | |
1891 1918 1933 1942 1357 1968 1977 1987/88 1997 2005 2009 2013
Influenza Virus
Circulationof HIN1 ~ —————__
GriINZ “Girang
=2 = = Co-circulation of 2009 HIN1
50-100 million ' 2 million T 1 million T H1N1 & H3N2 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.

12


http://www.i-s-b.org/wissen/broschuere/32.gif

Remembrance Day

Den vzpominek
11. listopadu

16 milionu umrt|

1914-1918

THE GREAT WAR and the Slmpmo of the 20th Century

Pacient 1

Influenza A virus

Makroskopicky
obrazek chripkové
pneumonie.

Prvni oseltamivirova
rezistence v Ceské
Republice prokazané ve

vzorcich.
" Oseltamivir Zanamhd L anamivir
o 4 Sgar: o4 Resistance se
u )
Siai / j i )1( ) vyvinula po 4
acid acid Y
e e tydnech
_" RIFTK teraple.
Wikn S Ness
oseltamivir I
— Clinical improvement
\ | | | 1 L |
*7.1.2013 1 2 3 4 5 +12.6.2013
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Komplikace

* Plicni
— KRUP (malé déti)
— Primarni virova pneumonie
- SEKUNDARNI BAKTERIAL N/ 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 pacientl <21 let v Michiganu - 8 pfipadl v posledni sezéné
jatra a CNS
— Reye syndrome
* periferni nervovy systém
— Guillian-Barré syndrom 27

Na co se zamé¥it pri diagnéze?

Spravny odbér biologického materialu

Prvni proliferace na sliznici
/ Conchae/Turbinate bones
HDC - v miste prvni vstupu infekce. [ /8 '

Frontal sinu§ Inferior Middle Superior

Virus | Pfenos z HDC do | Mortalita 4 "
DDC ' -

RSV |20-68% 1770% | e

Nasopharynx

Opening of f
eustachian tube &

PIV 13-37% 10-30%

Tonsil ————

HRhV |<10% <10% ( Oropharynx
\_Egi{kmis

14



Typ stéticek

Na co se zamé¥it pri diagnéze?

Spravny odbér biologického materialu

/ Conchae/Turbinate bones
[ &

Frontal sinuﬁﬁ, Infer or Mzi:; pero d
) t Sphe noid sinus

/ Ry

. Ade

15
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)

Diagnéza

lzolace viru

— Pomoci tkanovych kultur, nebo na
kufecich embryich

Rapid testy (predevsim detekce
antigenu)

PCR
Predbézna dg. - klinicky
obraz + epidemie

Sérologicka detekce

Prima detekce antigenu

BinaxNOW' | rapid osti. Priklad vysledku

EEEEF)

oru *
e —
RUA
conmoL
o) 2} .
g0 d L
R lme
_ A line
HS line

BinaxNgI{ :
Influenza A &
-

Sample application

)
I —_— Negative H1 H5

Sensitivita priblizné 30-40% ve

infuenza A7B \ srovnani's PCR.
Adenovirus/RS virus l
| Busgkce ve vzorku stolice: cena p"'-ibliiné 100_150’_ Ké

Rotavirus/Adenovirus

Norovirus

(4-6 Euro)
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Citlivost antigenni detekce?

Detekce Ag Detekce PCR
No. tests + Discrep. | No. tests + Discrep.
IF-A 256 19 35 248 50 3
IF-B 256 1 3 248 4 0
RSV | 207 19 | 47+14 | 248 85 1
AdV | 207 3 29 248 34 2

LAl

% pozitivhich Ag vs. PCR

Influenza A = 38%

Influenza B = 25%

PFi pouziti imunochromatografickych test

RapidVIDITEST
(RSV-Adeno, Influenza A+B)

RSV =22%

AdV =

8,8%

Lécba (prevence) - léky

VSechna virostatika musi byt podana ¢asné

* rimantadine

» Plsobi jen na typ A

* amantadine

» PuUsobi jen natyp A

» oseltamivir

« Plsobinatypy AaB

e zanamivir

« Plsobinatypy AaB

s peramivir

» PUsobinatypy AaB

©/ CO:zEt
AcHN™™

iiNHz NH;

rimantadine

NHz HaP Qa4

Oseltamivir Phosphate (Tamiflu)

amantadine

H N
zanamivir

17



Rekonvalescence
* INTERFERON - nezadouci ucinky obsahuiji

HorecCku, myalgii, unavu, nechutenstvi

« Bunkami-zprostiedkovana imunitni odpovéd’

NK cell or interferon

response

0 7 14 21
Days post infection

l Typical response to an acute virus infection 1

« Zahojeni tkané
trva néjaky Cas

Ochrana proti re-infekci

* lgGalgA
— lgG je méné efektivni, ale ochrana trva déle
« Dulezité
jsou proti-
latky jak
proti HA
tak proti NA QO
- Pr:otilétky prot@ﬁﬁé‘
HA jsou > .
dulezitéjsi 000c0w, U0 "
(neutraliza¢ni)

Figure 1. hani: of antibody-mediated lization of the infl virus. (A) Antibodies can block infl HAL
glycoprotein binding to sialic acid residues of receptor proteins on host cells. (B) Antibodies specific to the HA2 glycoprotein of the
virus can inhibit its low-pH triggered fusion activity in the end at the postbinding/p ion stage, which inhibits replication
of the virus. (C) Antibodies to surface inidase can prevent the release of influenza virions from the infected cell surface.

http://1.bp.blogspot.com/-uLtimdkZ-do/TnylO6FPAWI/AAAAAAAAAAQ/4-ICvflvtkg/s1600/Infuenza%2BVirus%2BNeutralization.JPG
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inaktivovana

RuUst na kurecich
embryich

sub-jednotkova vakcina

Aflu

1 with in 2, which well i

1and 2 are injected
lized chicken egg. e T
[

Vakcinace — =

multiply and mix with the

pro déti 1€5)-.... ...

Ziva rekombinantni
vakcina schvalena v roce
2003

— Pro zdravé osoby mezi 5-

49 lety (které nejsou k
riziku komplikaci infekci
chfipkovym virem)

https:/iupload.wikimedia.or

[ Get the flu shot
M ...not the flu.

HEIGHT

bri] OF FLU
o
2 SEASON
[

Optimal time for

vaccination

Oct. Nov. Dec. Jan. Febh.
coe MONTH

19



A co takhle
Paramyxoviry

Paramyxoviridae

Respiracni-syncicialni virus

RSV (boy treated for AML)

20



Paramyxoviridae

Paramyxoviridae

Na zavaznosti se padili

negativni RNA virus
Paramyxoviridae
Vyskyt pozdni pozdzim az
Casné jaro

Peak v lednu/Unoru
Inkubacni doba 4-5 dni
LRI mezi 5-7 dny

RSV in a child. Note the giant cells which are part of the viral cytopathic effect. The inset
demonstrates a typical giant cell with a round, pink intracytoplasmic inclusion. RSV
accounts for many cases of pneumonia in children under 2 years, and can be a cause for
death in infants 1 to 6 months of age or older.

Nejcast&jsi pficina bronchiolitid & pneumonii u déti mladSich 1
roku

25-40% déti bronchiolitida nebo pneumonie béhem 1 RSV infekce
31/1,000 mladSich 1 rok jsou hospitalizovani

2% zemrou

Bronchial swelling

Priznaky i,

~Chfipkoveé” symptomy -
slysitelné ,hvizdani* g

becomes obstructed
dechova nedostatecnost ki v
anorexie o,

http://2.bp.blogspot.com/-1tOcvIUIdKg/TALLO2-
fPCI/AAAAAAAAAC4/EL 2AgE eae6l/s1600/17098.jpg

nespavost Respiratory Syncytial Virus Infection
e Pulmonary Manifestations
draZdIVOSt Chest wall retractions
’ Nasal flaring
zZvraceni
duseni

Inhibice jistych interferonl T rE—
iani ifi A H prolonged expiration, apneic episodes
Zapojeni nespecifické imunity Sl

|nter|eukiny a Chemokiny igure adapted from Netlr F. The espinatry System,. CIBA, 1975,

Ko-infekce s dal§imi respiracnimi viry - ‘
http://img.medscape.com/fullsize/migrated/editorial/cm
ecircle/2008/18697/flash/luedtke/images/slide9.png
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Paramyxoviridae

Inhibice interferonu

Interferony maji protivirovy efekt
NS1 & NS2 RSV inhibuji tvorbu IFN-a/
Inhibice IFN-y nasledné zpUsobi zvySenou produkci IgE

Nespecificky imunitni systém
Jeho aktivace se podili na vzniku zanétu a poSkozeni tkané
Glykoprotein F RSV inhibuje aktivaci T lymfocytu
CD8+ lymfocyty infikované RSV nejsou schopny uvolfiovat IFN- y

Interleukiny & Chemokiny

Infekce RSV indukuje expresi chemokint a cytokint

Glykoproteiny RSV jsou podobné chemokinim, coz vede k atrakci
monocytl, eosinofild a neutrofild

Vysoké hladiny IL-8 jsou pozitivné asociovany s tizi onemocnéni

RETURN%*ﬂEDI

P »l o) 209/434
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Paramyxoviridae

Ko-infekce a rizikoveé faktory

* Rhinovirus se podili na zhorSeni klinického pribéhu u déti s
bronchiolitidou

*  Metapneumovirus (hMPV) zhorSuje, nebo se pfimo podili na
symptomech RSV bronchiolitidy

*  70% déti s/bez ko-infekci hMPV vyzaduje pfijeti na pediatrickou JIP

Paramyxoviridae

Ko-infekce a rizikové faktory
Pred€asny porod

» S vysSi pravdépodobnosti se rozvine chronické plicné onemocnéni

» Hypersenzitivni ke stimullim
* NedostateCné vyvinuté dychaci cesty a imunitni systém
* Nedostate¢na koncentrace matefskych IgG protilatek

Faktory prostredi

+ Chlapci

+ Vék a mésic narozeni ditéte

+ Pobyt v kolektivech véetné jesli
* Pasivni koufeni

Fakto ry, které NEJSOU » Socioekonomicky status

positivné korelovany s RSV iz;tgf vyziva

23


http://www.wales.nhs.uk/lhg/documents/CHD.jpg

Paramyxoviridae

Profylaxe it

* RSV-IGIV (RespiGam) _
+ Déti mladsi 24 mésicu s chronickou plicni nemoci, nebo mladsi 35

tydn( pfi narozeni

¥irus Immune Globulin
Intravenous (human)

* Podava se i.v. mési¢né béhem sezény RSV
« POZOR NA MOZNE OBJEMOVE PRETIZENI
* Diky tomu neni ur€eno détem s hemodynamicky vyznamnou srde¢ni

nemoci

» Palivizumab (Synagis) — protilatka proti F proteinu
* Podava se i.m. mésicné
* Mdze redukovat hospitalizace vysoce rizikovych déti az o 45%
+ Drahy a diky tomu mozna meéné
podavany, nez by bylo vhodné

Paramyxoviridae

* VétSinou symptomaticka
» Salbutamol je Iékem volby

* U hospitalizovanych se dji pouzit i steroidy,
epinefrine a ipratropium bromide

B

| PaLMZUMAE

 cilené u tézkych pacientt ribavirine

o]

j—NHg

\

N HO
w

OH OH

/[=Z

HO

NH,

OHOH
cytosine

@)

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 ‘

CID 2013

Hans H. Hirsch,'* Rodrigo Martino,’ Katherine N. Ward.' Michael Boockh. Hermann Einsele.' and Per Ljungman’*

Oral ribavirin for treatment of respiratory syncitial virus and

parainfluenza 3 virus infections post allogeneic haematopoietic | p.0. ribavirine 10-30

stem cell transplantation

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

mg/kg/D ve 3 davkach
BMT 2011
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Paramyxoviridae

Morbidita a Mortalita
V pfipadé RSV infekce

» Je vétsi pravdépodobnost navstévy speciality

» Je vétsi pravdépodobnost pouziti respiracni terapie

» Je vétsi pravdépodobnost pouziti diagnostickych a terapeutickych
procedur

« Je vétsi pravdépodobnost dalSi hospitalizace

* Nasledna hospitalizace je 3x tak dlouha

» Je vétsi pravdépodobnost opakovanych infekci

*  Mnoho ma opakované zanéty stfedousi

*  Mnoho bude znovu hospitalizovano s dalSi epizodou akutniho
respiraniho selhavani

» Adolescenti trpi alergickym aspmatem, alergickou
rhinitokonjunktivitidou a jsou citlivéjsi k ihnalaénim alergentim

» Je vétsi pravdépodobnost astmatu, bronchialni reaktivity k
metacholinu a zhor§enim plicnich funkci

* RSV je rizikovy faktor pro redukovani FEV% (FEV1/FVC)

Paramyxoviridae

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
veéku:

fludarabine, busulfan,
alemtuzumab

Ribavirine prerusen déhem
terapie busulfan.

Stép: CB

Trvajici pozitivita PIV-4 po
dobu 4 mésicu.

Zemrel D+139 na akutni

srdecni selhani. PIV- ' ribavirine

L | | L4 | | 1 | | |

*23.7.20 1 2 3 4 5 6 7 +18.5.20
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Paramyxoviridae

lidsky metapneumovirus (hMPV)

Matrix protein (M)
Glycoprotein (G)

Fusion protein (F)

SH protein

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 — zlep$eni po redukci kortikoidu
po 15 dnech preruseni chemoterapie kvdli febrilni neutropénii
nasledné se vyvinula bilateralni interscicialni pneumonie

Paramyxoviridae

metapneumovirus (hMPV)

* 9.5.2014 pozitivni NF vytér na hMPV
+ Lécba:

« IVIG (substituce 0,3 g/kg - 4 davky)
* 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

' Y 7YY

26.5.2014 béhem UVP Po 4 tydnech preruseni dokonéil Protokol lla.
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Coronaviry

* Coronaviridae

» ss (+) RNA, délka genomu 26-32 kb (nejvétsi 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
* Bunécny receptor — ACE2
* Mortalita — pfiblizné 9.5%
* Inkubaéni doba — 2-4 dny
+ Symptomaticka lécba

MERS: Mortality & Comarbidi

iy
Gases with Comontists, o201+ [ 1+ Upsoted 427 14 b s i

B S
P————
PR——— B

o 20 a0 60 a0 10 120 40 180
=Mon-Fatal Gases  ®Fatal Gases (%)

htp: files.wordpress.com/2014/04/mers_comorbidity_mortality_4-271.png

MERS - pfenos spojeny
s velbloudy, jejich
mlékem, syry

Middle East respiratory syndrome coronavirus: human cases
by region of acquisition
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e 3 J—
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Week of illness onset/repor

i

Replication of Coronavirus

1 With their S-protein, coronaviruses bind on cell

hitp://www.nature.com/polopoly
_fs/7.6657.1349187529!/image
71.11513_coronavirus_HPA.jpg
_gen/derivatives/landscape_63
0/1.11513_coronavirus_HPA.jp

]
\/\%\I\/\/
Ppositive strand
° l'n
virus
polymerase
@R

<"\ negative strand
=~

&

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.

250 far, itis not clear whether the virus getinto the
host 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 proteins and new genomes in the cytoplasm.
At first, the virus synthesize its RNA polymerase
that only recognizes and produces viral RNAs, This
enzyme synthesize the minus strand using the
positive strand as template.

4 Subsequently, this negative strand serves as tem-
plate to transcribe smaller subgenomic positive
RNAs which are used to synthezise all other pro-
teins. Furthermore, this negative strand serves for
replication of new positive stranded RNA genomes.

5 The protein N binds genomic RNA and the pro-
tein Miis into the of the en-
reticulum (ER) like the envelope pro-
teins 5 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.

- i
subgenomic RN bive).

corongvirus, Adv: Virs Res (48) 1-100.

7o )

https://upload.wikimedia.org/wikipedia/commons/thumb/f/f4/Coronavirus_replication.png/800px-Coronavirus_replication.png
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SARS-CoV-2

A e V¥V ® --------- Spike (S)
= = = Envelope (E)
------- Nucleocapsid (N)
------ Hemagglutinin - esterase (HE)
i Membrane (M)
https://www.mdpi.com/viruses/viruses-12-
00372/article_deploy/html/images/viruses-12-00372-g002.png
B
29903 b
. mm w e i
Confirmed cases 37 109 851
Confirmed deaths 1070 355

Countries, areas or territories with 235
Last update: 11 October 2020, 02:00 CEST

Diagnosis of COVID-19
oy & 1
RT-qPCR @& {5/ -
&

High-throughput |
sequencing

@ SARS-CoV-2

A~ Positive-stranded RNA
==C ACE2

: Antigen
ELISA : o Y Antibody (IgG, IgMD
1 : [ 18 m=C MHCI(HLA)
POCT of IgM/IgG i E = / 7 N\ AN ] .
lg ‘ﬁ o Y A E,\’ ) rer

CT scans

IL-1p, IL-6, IL-8, CCL2, CXCL10,
_ CCL2, CCL3, CCLS etc.

NS

SARS-CoV-2entry  Apige
and replication

n presentation  Cellular immunity

https://ars.els-cdn.com/content/image/1-s2.0-S2095177920302045-fx1_Irg.jpg
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Possible treatment options

(&

1 Exocytosis

oo T T
Convalescent . .. mab

plasma 5
RSS2 o €5 ACE2 receptor Sarilumab

T

B

RNA packaging Assembly

T s
Nizatoxanide Arbidol \/
l Endocytosis and 1

/\ membrane fusion
Chloroquine and ]»

I TypetiEN hydroxychloroquine
E-64d
Structural proteins
I - &
RNA and subgenomic mRNA synthesis Dgl;usenl::r and translation
SN N3
Remdesivir ey ‘_@L\'\N\IJJ\ — HHT
Ribavirin I P — and protein Emetine
Favirapir hijacking Protecnie /
NH cleavage 3
Repficase complex S Non-structural = Polyprotein
(vRdRp) proteins
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hitps:/iwww.mdpi.com/pathogens/pathogens-09-00426/article_deploy/hmiimages/pathog
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Petr Kotatko, Petr Pohunek, Jana Tukova — Détska pneumologie MF2019
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Petr Kotatko, Petr Pohunek, Jana Tukova — Détska pneumologie MF2019

Vyskyt respira€nich virtl u pacientu
Pediatrické kliniky FN Motol ¢cx

Testovano 197 vzorkd.

90%

O Negativni B Pozitivni

Influenza A w

2% 14% 24N
PIV3 Influenza B \‘L .
1% 2%
Pouze
Adv 16%
12% Influenza
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Vyskyt respiracnich virtl u pacient
Pediatrické kliniky FN Motol cx

Testovano 197 vzorkd.

70%
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- sow I x
3
= 40% — hBov —|
§ |
=
.E 30% H—F——
Q —
= 200 HH—4— / S
. 1]
.
] W ! ﬂ ]» HHH
ey A 08 o OROEE L R il
0-1 1-2 2-3 3-4 4-5 5-6 6-10 11-18
Vék v letech

BERSV-A ORSV-B BIF-A ®|F-B OPIV OAdV OHRV B HBoV OhMPV B Coronaviry O HEV

Vyskyt respira€nich virtl u pacientu
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CAVE

Kazda detekce ma své limity!

-
2~
@ );} I molekularné-biologicka detekce = PCR!

Plati i pro komer¢ni kity. Napfiklad v RV16 kitu je ovéfena detekce pouze
10 sérotypu 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.

Jak je to s citlivosti detekce antigenu

opravdu?
| Detekce Ag Detekce PCR
Iiﬂl}jgﬁm' ; No. testu + | Diskrep. | No. testu + | Diskrep.
liE-A | 256 19 35 248 50 3
o I}‘-‘ IF-B | 256 1 3 248 4 0
g o "IRSV | 207 19 | 47+14 | 248 85 1
JAdV | 207 3 29 248 34 2
Ilnﬂucnza A &'}‘3. | i
& ] % pozitivnich Ag vs. PCR
coma im ' Influenza A= 38% RSV = 22%
8 nfuenza B = 25% AdV = 8,8%
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REVIEW ARTICLE 258 o 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://mww.ebmt.org/Contents/Resources/Library/ECIL/Pages/ECIL.aspx

Virové infekce zpusobuijici
exantémova onemocnéni

Détska exantémova onemocnéni

Tradiéni »Systematické Patogen
pojmenovani pojm.*
Spalni¢ky (Measles) 1. détska nemoc morbillivirus
Spala 2. détska nemoc Streptococcus
pyogenes

Zardénky 3. détska nemoc Rubivirus
(Rubella, German measles)
Filatovova-Dukova n. | 4. détskd nemoc Coxackie a Echoviry
(pseudoscarlantina)
Erythema infectiosum | 5. détskd nemoc Parvovirus B19
Exanthema subitum — | 6. détskd nemoc HHV-6 a HHV-7
Roseola infantum

Plané nesStovice - VZV
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Paramyxoviridae
Spalni€ky

Measles Cases and Outbreaks

January 1 to August 29, 2014*+

reported in 21 states: Alabama, California, Connecticut, Hawaii,
5 92 llinois, Indiana, Kansas, Massachusetts, Minnesota, Missouri,
New Jersey, New York, Ohio, Oregon, Pennsylvania, Tennessee,
Cases  Texas, Utah, Virginia, Washington, Wisconsin

1 8 representing 89% of reported cases this year
Outbreaks

U.S. Measles Cases by Year

¥ 82 48838
]

g

.,III-‘IIIIlII‘II

2001 2002 2003 2008 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

*Provisional datz reported to CDC's National Center for Immunization and Respiratory Diseases

Upéatsonce 2 o ¢

Predpokladany pocet vyskytu roéné
ve svété
PFipad — 20 000 000.

Umrti — 164 000. Koplikovy skrvny

Paramyxoviridae

Spalnicky

* Respiracni onemocnéni zplsobené morbillivirem

* Virus se mnozi v burfikach hltanu a plic

* ss (-)RNA genome délky 15-16 kb, koduje 8 proteint

* obaleny virus se sférickou symetrii o priiméru pfiblizné 100-300 nm
* inkubacni doba 8-12 dni

Symptomy
Zplsobuji hore€ku, ryma, kasel a ras po celém téle. Ras zacina na hlavé

a krku a odtud se Sifi dal.

Komplikace

Priblizné 1 / 10 déti vyvine infekci stfedousi a pfiblizné 1 z 20 déti vyvine
pneumonii — hlavni pfi€inu mortality.

Priblizné 1 z 1 000 déti vyvine encefalitidu a 1-2 z 1 000 zemfou.
Subakutni sklerotizujici panencephalitis

Pfenos

Siti se kapénkovou infekci pomoci kasle, nebo kychani. Kapi¢ky zGstanou
v uzavieném prostoru infek&ni nejméné 1 hodinu. Je tak infek&ni, ze
kazdé senzitivni dité, které je exponované dostane infekci.

Proti infekci se vakcinuje.
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. MREUBEIEEE =e=o Rubella - Zardénky
® I NITIATIVE/ &rubella

1481er 13,8 Mitr

deaths averted
since 2001

2000 - 2012
_-!_l e e e e
78%

i i i i o
FEWER CHILD DEATHS

eseceenecsecoesse

1'in 5 child lives saved since 1990

0000

due to measles vaccine

because of measles vaccine

330 children stil die of

measles every day
[ to protect a child fi
® o%e°® both meases & ubela
that's 14 every hour
MEASLES MOVES FAST
WE MUS T MO VE FA S TER o Follow | @measlesrubella
EOPSeneE (D C LRSS unicef @) Oresmon
Togaviridae

Zardénky (Rubella - German measles)

Rubella
+—— (German measles)

Microcephaly
Heart disease : 2 ;_, §_‘J :
Petechiae and
purpura o . @
.;I < e L
. N e “ = s
* Rubivirus (ss(+)RNA). . N\ L ER
* Inkubaéni doba primérné 18 dni (12 — 23) e,
« viremie 5-7 den po-expozici s naslednym p

o .
rozsevem do organd Tc};j @
Eye anomalies may include cataracts,

glaucoma, strabismus, nystagmus,
microphthalmia, and iris dysplasia.




Togaviridae

Zardénky (Rubella - German measles)

Infekce se obvykle projevuje horec¢kou a raSem. V téhotenstvi mize infekce zpUsobit
vazné poskozeni plodu

Symptomy: u déti: Ras zacina na obliceji a Sifi se na zbytek téla, nizsi teplota.
Vé&tSinou mirné onemocnéni trvajici zpravidla 2 az 3 dny.

Starsi déti a dospéli: zdufeni Zlaz a pfiznaky nachlazeni pfed vysevem vyrazky.
Bolesti kloubu ve vétSiné pfipadl, zejména u mladych Zen.
PFiblizné 2 nakazenych nema pfiznaky.

Ve vzacnych pripadech se objevuji vazné komplikace jako encefalitidy a
krvaceni.

V téhotenstvi: potraty, nebo poruchy vyvoje jako hluchota, problémy s intelektem a
defekty srdce. 85% takto poSkozenych déti se rodi matkam,
které mély rubellu v prvnich 3 mésicich téhotenstvi.

PFenos: kapénkovou infekci diky kychani, kaslani a v pfipadé vrozené infekce také
moci. Nejvice infekEni jsou pacienti v dobé vyskytu
exantému, ale virus se Sifi jiz 7 dni pfed vysevem vyrazky.
Pacienti bez symptom( mohou $ifit zardénkovy virus.

MMR vakcina chrani proti rozvoji zardének.

Togaviridae

Zardénky (Rubella - German measles)

Rubella syndrome

Microcephaly PDA Cataracts

Priznaky vrozeného zardénkového syndromu

Classic triad

e Congenital heart disease (e.g., patent ductus arteriosis, pulmonary
artery stenosis, pulmonary valvular stenosis)

* Ocular defects (e.g., congenital cateracts, microphthalmos,
pigmentary retinopathy, congenital glaucoma)

* Hearing loss

Infekce 8-10 tyden téhotenstvi vede v Congenital rubella syndrome is usually associated with a failure to
o . ci s, thrive and developmental delay as well as microcephaly. Other
90% k rozvoji kOngenlta|nlh0 common presentations at birth include:
zardénkového syndromu. Tt o
— hepatosplenomegaly
L. . , - meningoencephalitis
Vrozené infekce virem Venezuelské ~ radiolucent bone
> A e : 2 — hepatitis
koriské encefalitidy jsou obdobné. B s e

http:/fwww.cmaj.ca/content/172/13/1678/F1.expansion.html
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Zardénky a Spalnicky

Podrobnosti také napfiklad:

incubation and infectiousness/
shedding period of communicable
diseases in children
http://ecdc.europa.eu/en/publicati
ons/Publications/systematic-
review-incubation-period-
shedding-children.pdf

Parvovirus B19

Popsan v Australii v roce 1975 Yvonne Cossartovou, v mikrotitiracni destic¢ce ,,B19“.

Proliferace v erythroidnich bunkach kostni diené (virus dysreguluje bunécény cyklus
pomoci NS1 proteinu).

Prenos hlavné pomoci kapénkové infekce. Inkubacni doba: 2 tydny (4-28 dni)

Onemocnéni trva tyden.

U déti - Erythema infectiosum (,,slapped cheek*). - PATA NEMOC
V adolescenci - "Papular Purpuric Gloves and Socks Syndrome".
U dospélych — urtiky, u téhotnych moznost hydrops foetalis

U imunosuprimovanych pacientt - ,,pure red cell aplasia“.

Z moznych
komplikaci je
Parvovirus B19
popsan jako
mozna pric¢ina
myokarditidy.

hipiisnoty-noses.comilnesses/panvovius Himl
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Parvovirus B19

* maly ss DNA +/-
+ Kapsida velikosti 20-26 nm,
genom: 5 kbp

hitp:/ /swwwadsworth.org/ databank/ hircz/ geadyp2 gif hitp:/ /sww.yamagiku.co.p/ pathology /image/210/ Lipg

https:/Awww.nejm.org/nal0l 004/nejm_20
04.350.issue- 030840 medium/nejmra030840_f3.jpeg

https://ars.els-
cdn.com/content/image/1-s2.0-
S0190962299700277-gr2.jpg
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Sesty lidsky herpesvirus
Human herpesvirus 6 (HHV-6)

V soucasnosti 2 rlizné virové druhy

/

HHV-6 A

Neznamy patologicky ucinek

»Orphan virus“

\
HHV-6 B

Imunokompetentni hostitel

/u

5

Rash during sixth disease
Fitzpatrick’s Dermatology

= Sesta exanthémova nemoc
m Febrilni kieCe
m Encefalitida

Imunokompromitovany h.

— Encefalitida

— Myelosuprese

— Hepatitida

— Pneumonitie

— Perikarditida

— Zhorsené pfihojovani kr. elementt
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ProC se objevuji ,nové/staronové” viry?

1. Zmény klimatu

Injuries, fatalities,
mental health impacts

Severe
, Weather
Heat-related illness

and death,
cardiovascular failure

Extreme
Heat

Environ-
mental
Degradation

Forced migration,
civil conflict,
mental health impacts

Water and Food
Supply Impacts

Malnutrition,
diarrheal disease

Malaria, dengue,
encephalitis, hantavirus,
RiftValley fever,
Changes Lyme disease,
chikungunya,
WestNile virus

in Vector
Ecology

Década del 70 Década del 80 Década del 90
hasta 2008

de Ia situacién del dengue y

Evolucién histérica
1a flebre hemorrsgica del dengue /1980 - 2008 Fuente: Organizacién Panamericana de fa Salud

Asthma,
cardiovasculardisease

pdﬁ,‘:ion Malaria; dengue;:
encephalitis, hantavirus,:
RiftValley fever,
Changes Lyme disease,
';c‘;:‘:‘g‘;' chikungunya,
WestNile virus

Increasing
Allergens Respiratory
allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms

Eastern equine encephalitis virus, EEEV

Middelburg virus, MIDV

Ndumu virus, NDUV

Bebaru virus, BEBV?

Chikungunya virus, CHIKV®

Mayaro virus (-Una virus), MAYV-UNAV 3

O'nyong'nyong virus, ONNV3

Ross River Virus, RRV?

Semliki forest virus, SFV?

Venezuelan Equine Encephalitis virus, VEEV

Cabassou virus, CABV*

Everglades virus, EVEV*

Mosso das Pedras virus, MDPV*

Mucambo virus, MUCV#

Rio Negro virus (RNV)*

Western Equine Encephalitis Virus, WEEV®

Aura Virus, AURAVS

Sindbis Virus ,SINVS

Babanki Virus, SINV-B3

Kyzylagach virus, SINV-K3

Qckelbo Virus, SINV-03

Whataroa virus, WHAVS

Highlands J virus, HJVS

Buggy Creek Virus, BCV5

Fort Morgan Virus, FMV®

Tonate virus, TONV
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ProC se objevuji ,nové/staronové” viry?

2. Zmény v chovani lidi a cestovani CHINESE INVESTMENT IN AFRICA SINCE 2010

. Napfiklad expanze Cinské lidové republiky s
aktivitami v Africe

EGYPT
& SUDAN
~ 3 W

DEM. REP,

OF CONGO

. Letovy Cas
GHANA

Amsterdam — Sydney nejkrat$i 27 hodin a
20 minut — tedy < nez 2 dny...

ZAMBIA

TANZANIA

/i ©

AFRICA

ESTIMATES

[ vore Tran sioen
[ ssevosioen
[ evTossen

$500M TO £18N

SI.IIIIN

LESS THAN $500M

ESTIMATES TOTAL

SOURCE: CHINA BUSINESS REVIEW

ProC se objevuji ,nové/staron

2. Zmény v chovani lidi a cestovani

Uprchlicka krize
. epidemicka onemocnéni

. absence ¢i nedokonalé ockovani
Polio outbreak in the Middle East - glyéiamrld Health

¥ Organization
Ongoing transmission in the Syrian Arab Republic with international

spread

As of 20 March 2014, in the Syrian Arab Republic a
total of 37 WPV1 cases have been reported: 25 cases
by the Syrian Arab Republic Ministry of Health, and
12 cases from contested areas (Aleppo, Edleb and
Deir Al Zour) not yet reflected in official figures. The
most recent case had onset of paralysis on 17
December 2013, from Edleb.

Circulating vaccine-derived poliovirus — Lao People’s Democratic Republic (20.1 2016)
Circulating vaccine-derived poliovirus — Myanmar (z1.12.2015)

Circulating vaccine-derived poliovirus — Lao People’s Democratic Republic (15 12 2015
26.11.2015, 12.102015) Alontic:

Ocean

Pacific
Circulating vaccine-derived poliovirus — Ukraine (1.9.2015) Ocean
Poliovirus in Madagascar (247.2015)

Poliovirus in South Sudan and Madagascar (14.11.2014) Levels of Endemicity
for Hepatitis E Virus (HEV)

Poliovirus in Cameroon — update (5.92014)

Highy Endemic

Update on polio in Equatorial Guinea (:7.7.2014) | B, Yo o o cremes

Ve phacun 1358 o 90
Update on polio in central Africa zs7.2016) 1BV bk e
Detection of poliovirus in sewage, Brazil 252010

Endeme
Update on polio in central Africa - polio confirmed in Equatorial Guinea, linked to oo ML R
outbreak in Cameroon 74014 G soceade non. 106 hapatns)
| Mot Endemic

nRefugee
Migrant?

Word choicée matters.

Indian
Ocean
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ProC se objevuji ,nové/staronové” viry?

3.

4.

Vice imunosuprese
od 2008 zaznamenalo WHO Rovnovaha u imunosuprimovaného pacienta

ve 104 zemich (pfiblizné
90% svétové populace)
zaznamenalo 100 800
solidnich organovych
transplantaci kazdy rok.

. 69 400 ledviny
(46% od zivych darc()

. 20 200 jater
(14.6% od zZivych

darct) o
Imunitnisystém
. 5 400 srdce (‘m‘;:gf"‘;f;mffj“'
. 3400 plic

. 2400 slinivky

Priblizné 110 000 HSCT
ro¢né.

Kortikoidy v davce > 2 mg/kg — silné
lymfotoxické (vyuziva se napf. u NHL, ALL...)

Vice monoklovalnich

protilatek (anti-cD20, CD52, TNF-
a...)

LepSi detekce (i nove) — [éCba — rezistence

Molekulamné biologické techniky o .\ ek ages

fima a relativné levna detekce Relativné snadna detekce a objeveni
na zakladé NK novych virovych agens

polyomavir WU aKl v roce 2007 které byly izolovany
z dvchaciho traktu.
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Proc to ,resit*?
4. LepSi detekce — |é€ba — rezistence
Virostaticka terapie

Herpesviridag ——— @ Hsv,\vzv ACV, VACV, FCS...

x‘ B CMV,HHV-6a7 GCV, VGCV, FCS, CDV, MBV, AIC246..

brincidofovir (CMx001)

< 7 v, Anti CD-20 famciclovir
& Polyomaviridae —— BKV, Jcv, wuv, )
boceprevir
l Infly A
Ortomyxoviridae —— Influenza A fo) telaprevir
Paramyxoviridae —— Paramyxovirus —=PIV Ribavirine
Morbillivirus. f b .
< Pneumovirusy RSV Palivizumab, motavizumab, ribavirine sofosbuvir
% Coronaviridae ——Hcv ey Ribavirine, interferon " i
P Plcornavmdae:-Smm:ruises_’ Ry simeprevir
Caliciviridae ——— Human caliciviruses ledipasvir
Astroviridae — Norovirus
Rhadboviridae—=lysesims | a dalsi
< Reoviridae z— Rotavirus .
0z ~ - M,
x ] Nej¢astéji pouzivana virostatika pouzivana pfi lécbé A
a-herpesvirovych infekci (podle ECIL3). M { /gn
AP 8
o famciclovir N N/J\NHz Mo—’p\/c?)
HO
HV)RI\) H,CMC/
OH
osphatos Q .
Frosrat [ T - HZNAN H d J—CH, cidofovir
o

0
HDT & ':"L)k‘/:} o o

N HiHz ane | 0-P—cf |6 no
Lo/\/om/'\fc“s - o

&

o o o
i —fon—boatonl
Y o

oHo L
Suger I I |

Yy foscarnet
Léky pouzivané pii HSV
rezistentni k lécbé.

Guanidine trifosfat (GTP) Léky prvni volby.

Terapeutické moznosti virostatik a
specifickych protilatek

vice ¢ méné specifické pro urcité virové skupiny :

Herpesviridae a  HSV,vzv

ACV, VACV, FCS...
B cMmv,HHV-6a7 GCV, VGCV, FCS, CDV, MBYV, AIC246..

< Y EBV, Anti CD-20
T, coumew
4 Polyomaviridae —— BKV, JCV, WUV,
Ortomyxoviridae —— IEHHEQ?ZS Oseltamivir, zanamivir, (rimantadine amantadine). ...
Paramyxoviridae — Paramyxovirus —>PIV Ribavirine
Q: Morbillivirus
<Zt o irid Prgumovirusq EnSA\P/v Palivizumab, motavizumab, ribavirine
— HCv . .. .
14 oronavifieas f Ribavirine, interferon
,, Picornaviridae —— Enteroviruses
17 T Rhinovirus —> HRV
Caliciviridae =——— Human caliciviruses
Astroviridae — Norovirus
Rhadboviridae—s Lyssavis
» < Reoviridag z— Rotavirus
© E orl
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Zpusob uc€inku protivirovych léku
Virostatika
zpravidla analogy bunéénych nukleotid( blokujicich (vice méné
specificky) virovou polymerazu (acyklovir, ganciklovir, cidofovir...),

nebo latky pfimo blokujici virovou polymerazu bez podobnosti
nukleotidim (napf. foscarnet) nebo latky blokujici virové proteiny

. . Y NH
(|nh|b|tory heura “HEPQQ&'pluzwana virostatika pouzivana pfi lécbé \z
a-herpesvirovych infekci (podle ECIL3). QNfN o | /L\O
o B o famciclovir N N)\NHZ H(;;‘PVOY)
”,/‘ RN Hl\‘lk"‘N\ HsC, OH
Phosphates IS HQNA‘N/‘N 5 D}‘ 0}_%3 cidofovir
o0 o
% FTL obo ‘g ofr Hn—bo HJ;: ‘r-—"“\> o r o o
oot o b TR HaNT N NL . NH; o 3 Na of'F"'fr.i «6 H,0
H O 5
o o
oo o o = -
Sugar acyclovir valacyclovir . foscarnet
o ) 3 Léky pouzivané pfi HSV
Guanidine trifosfét (GTP) Léky prvni volby. rezistentni k 1é¢bé
Protilatky s protivirovym uéinkem Anti CD-20

Neutralizujici protilatky proti nékterym proteiniim
dulezitym v patogenezi virového onemocnéni (F protein u
RSV) nebo zamérené proti cilovym bunkam viru (anti-CD20
u EBV).

hitp:Ihwwn curaxys.comiimagesimg18 jpg

Davkovani nej¢astéjsich protivirovych
Iéku
» acyklovir (HSV, VZV)

* Profylaktické podadvani — 500 mg/m?/davku v Kl na 60 minut 2xdenné s
maximem 750 mg/davku

» Terapeutické podavani — po dobu 7-10 dni
250 mg/m?/davku v Kl na 60 minut a 8 hod. s maximem 500 mg/davku (resp.
10-15 mg/kg/davku)

» ganciklovir (CMV, HHV-6, HHV-7)

» Terapeutické podavani — po dobu alespor 3 tydny
2 tydny 5 mg/kg/davku v Kl na 60 min a 12 hod. 2 tydny, nasledné
5 mg/kg/davku v KI na 60 min/ den

» foscarnet (CMV, HHV-6, HHV-7, HSV, VZV)

» Terapeutické podavani - po dobu 3 tydnt
60 mg/kg/davku v Kl na 60 min (nebo i.v.) a 12 hod. 1- 2 tydny, nasledné
90 mg/kg/davku v Kl na 60 min (nebo i.v.) a 24 hodin

« cidofovir (CMV, HHV-6, HHV-7, HSV, VZV, adenoviry, BKV, ...)
+ v pfipadé CMV nemoci 5 mg/kg/davku v Kl (1/1 fyziologicky roztok) 1x tydné
» oseltamivir (Influenza)

* Profylaktické podavani - 30-60 mg u déti mladSich 12 let dle vahy (pod 15
kg - 30 mg, 15 az 23 kg - 45 mg, 23 az 40 kg — 60 mg), u pacientl starSich
nez 13 let a téZSich nez 40 kg pak 75 mg po dobu alespon 10 dni.

» Terapeutické podadvani - alespori 10 dni u déti i dospélych; dvojnasobek
profylaktické davky - u dospélych 75 mg 2x denné, ve velmi zavaznych
pfipadech pak 150 mg 2x denné.



Nezadouci ucinky nejcasteéjsich
protivirovych léku

» Acyklovir/valaciklovir
* NU zpravidla reverzibilni, obvykle u pacientd s hepatopatii.
+ vzacné poruchy krvetvorby a lymfatického systému (anémie, leukopenie,
trombocytopénie), hepatitida, pfipadné nefrotoxicita.
» Ganciklovir/valganciklovir
* myelosupresivni téinky (neutropenie (25-40 %), trombocytopenie (9-20 %
* nauzea, zvraceni a prijem, vzestup JT;zmatenost a kfece; renalni
insuficience (vzacné u pacienttd po transplantaci srdce); zcela vzacné
exantém &i eosinofilie
* Foscarnet
» Nefrotoxicita-vzacné akutni renalni (urémie a polyurie), pfipadné
metabolicka acidéza a diabetes insipidus
» ZvySeni JT, LDH, ALP a amylazy; ¢asto nauzea, zvraceni a prdjem, rash
(exantém), tfes, svalova slabost a vzestup télesné teploty, trombocytopénie,
hypokalémie, hypomagnezémie, hypo- nebo hyperfosfatemie, hypokalcémie
(kratce po infuzi pfipadné tonicko-klonické kfece) - zvySené riziko pfi
poskozeni CNS a podavani Ciprofloxacinu
» bolesti hlavy, Unava, parestézie, tfes, ataxie, neuropatie, hypestézie, stavy
zmatenosti, deprese, psychéza, agresivni reakce; zmény na EKG, hyper-
hypotenze, vzacné i komorové arytmie

+ Pfi podani koncentrovanych roztokl (nad 12 mg/ml) do periferni Zily se ¢asto
objevuije flebitida (tromboflebitida).

Nezadouci ucinky nejéastéjSich
protivirovych léku

+ Cidofovir
» nefrotoxicita — proteinurii, zvySeni kreatininu; akutni i s odstupem;
- dobra hydratace, pfipadé probenecid
» potencialné az chronickému renalnimu selhani s dialyzou
+ dalSi béznéjsi neutropenie, bolesti hlavy, nauzea, zvraceni, alopecie,
vyrazka, slabost a hore¢ka. Je popsana také okularni toxicita.
+ Oseltamivir
* nejcastéji nezadouci Ucinky nauzea, zvraceni a bolesti bficha
* Ribavirin
* poruchy krvetvorby, deprese, teratogenni ucinky (inhalace) Z toho
plvodu nesmi byt ucinkdm ribavirinu vystaveni ani muzi ani zeny uvazuijici o
poceti ditéte. V pfipadé vétsi kumulativni davky pak pretrvava riziko
teratogenicity jesté nékolik mésicu. nauzea, bolesti bficha....

CHs
| o

o~  Oseltamivir Ribavirine
NH,
HaC” £ L W ~ A2 |




Zasadni pro uspéch terapie je
ale stale zasadni...

... rekonstituce imunity!

Nekniizanozn:

Petr.Hubacek@Lfmotol.cuni.cz
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