RNA viry
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Klinické souvislosti

Flu-like sy.
Teploty nejasné Encefalitis/
etiologie, slabost, Encefalopatie

myositidy ...

Respiracni
onemocnéni

Hepatitis

Gastroenteritis Nefritis, cystitis, Myelosuprese



RNA viry

Ortomyxoviridae— Influenza A-C

Paramyxoviridae — Paramyxovirus =PIV 1-4
Morbillivirus

o Pneumovirus = RSV
Coronaviridae —— HCoVv hMPV

. o (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 3

Rhadboviridae— Lyssa virus

ss RNA

< i .
£ Z Reoviridae —— Rotavirus
o Orbivirus



Skupina nemoci spojenych s RNA virovymi

infekcemi
Infekce respira€niho traktu — influenza, PIV, RSV, hMPV,
hantaviry...
CNS infekce — enteroviry, parechoviry, flaviviry (WNV, TBE, Zika),

arboviry...
Infekce jater — picornaviry (HAV), flaviviry (HCV, Yellow fever..)...

Infekce ledvin — hantaviry,...
Infekce spojené s imunitou — HIV

GIT infekce — astroviry, kaliciviry, rotaviry

Hemoragické hore€ky — Lassa virus, Ebola virus, Marburg virus...

Exantémova onemocnéni — Virus spalnicek, zardének, Dengue...
Virus pfiusnic a dalSi

Respiracni
virove infekce

Courtesy of CDC




Respiracni viry

» History: ‘
— 412BC- symptoms mentioned by HippOCl’ateS ,Of the Epidemics
— 1580 - first influenza pandemic described 3
— 1580-1900 - 28 of influenza pandemics

O | ] l 1 | | l
| | | T 1 7 | 1

HRV 1953 HBoV 200

HRSV 195¢ HRV-C 2006

{PIV 1956 WUPYV 2( /
{CoV-22 19¢ KIPyV 2007
. . {CoV-0C43 195¢ HCoV-MERS 2012
* Prenos:

— Inhaliovanim aerosolt obsahujicich virus, kdyz nakazena osoba mluvi,
kaslou, kychaji

— 100,000 - 1,000,000 virions/kapicku

— Dotek infikované osoby, nebo pfredmétu kontaminovanych
sekrety z dychacich cest, &i z st

* Inkubaéni doba: hodiny az dny
* RozS8ifeni: Maximum 1-2 dny pfed a 4-5 dni po po&atku infektu

Respiracni viry
« Casto zoonotické:

- SARS-CoV
- MERS - CoV

Bats — Horseshoe bat,... Civet
HTN7, HANS, H3N2
H5N1 A Seal

| 4"']” - [Eavine |
m ” H7N7, HANS
H4,5,7,9,10
N1,2,4,7 ’) \ -
H5N1( HIN2

H7N7 H H10N4
Vede k vysoké 4
) Host range l
frekvenci Restriction | "\ tive Host
rekombinanaci S |
uck, etc
a nové 'Human | H1-15; N1-9 -' S

v ar s HINT, H2NZ™N,
OhI'OZUjICI H3N2 /m, HINZ,
. H5N1, HONZ, H3N2, HANG
infekce HINT — H5N1
H3N2, H13N9



Nad éim myslet u stanoveni diagnézy? Klinické symptomy
Adapted ECDC Definitions
of Respiratory Tract Infectious Disease (RTID)

Clinical criteria Laboratory Criteria
= New onset of symptoms = Detection of CARV in a clinical
AND specimen by at least one of the
at least one of the following four following:
respiratory symptoms: — Virus isolation by cell culture (VIC)
- Cough — Direct virus antigen testing (DAT)
— Sore throat Nucleic acid amplification testin
— Shortness of breath - (NAT) P 9w
— Coryza e L
AND & Case Classification
— Aclinician’s judgement that the = Possible case
iliness is due to an infection — Any person meeting the clinical
criteria of RTID
. . ) o n Probable case
Epidemiological Criteria - Any person meeting the clinical
= An epidemiological link with human to criteria of RTID and with an
human transmission epidemiological link
n  Confirmed case
— Any person meeting the clinical of

RTID and the laboratory criteria

http://ecdc.europa.eu/enfactiviti veillance/EISN/sur

e/Pages/ a_case_definitions.aspx

-
4 European Conference on Infections in Leukemia



Nad ¢im myslet u stanoveni diagnézy?

Spravny odbér materialu a transport.

Prvni proliferace na sliznicich
horniho resp. traktu

Virus Prenos z hornich | Mortalita
do dolnich DC

RSV 20-68% 17-70%

PIV 13-37% 10-30%

HRhV | <10% <10%

Nad ¢im myslet u stanoveni diagnézy?

Conchae/Turbinate bones

2

< T\ & : i
Frontal sin ! Inferior Middle Superior

VAN

Nasopharynx

Sphenoid sinus

Adenond

Opening of ,
J eustachian tube 49

Tonsil

4 Oropharynx
iglottis

Spravny odbér materialu a transport.

Conchae/‘l‘urrinate bones
)

4 S
Frontal sini ‘,‘! Inferior Middle Superior

Opening of ‘¥
/ eustachian tube MY

Tongue Tonsil

Oropharynx
Epiglottis

= wm

Sphenoid sinus



Prima detekce

VIROLOGICKA VYSETRENI
Pozadované zaskrtnéte (kurzivou uveden typ vhodného materidlu pro jednotlivd vysetreni):
SEROLOGICKA DETEKCE | | PCR PRiMA DETEKCE DNA VIRU PCR PRIMA DETEKCE RNA VIRU
Dé’ré’k(é’ ve VZOka séra, pn’pn({nb lilveme % I I Krov FNTA lilvinr ctalice mmns thdnsd Derek(e ve VZOka séra
Nucleo&oteln —

EBV* (RNA) > | HCV (bromtitntivmt dalab-my

Paul-Bunellova reakce _ Virus | HCV ( y.

[« | | Detekce vt

llVesy —Neuraminidase | Influe

Hsv* Lipid (Sialidase) RS vir

VZV* Detekce v«

Enterc

Zardenty Capsid 2 \Hemaggl inin

Parvovirus B19 s <

Kligtova encefalitida* Fagvovirdsg19

Influenza A a B (KFR) BKV _| STATI

RS virus (KFR) Jov# Konzultoy

Adenovirus (KFR) WUV*

KIv*

PRIMA DETEKCE ANTIGENU

Detekce ve vzorku z dychacich cest:

‘ ganciklovir rezist. CMV kmeny (L5955, 594V )*

Influenza A/B

Adenovirus/RS virus

Detekce ve vzorku stolice:

Rotavirus/Adenovirus

Norovirus

1
STATIM vviéetieni a detekce nznadené * hudou pro-

< | Antigen

Sdélovdni vysledkii na l. 5380, 5381, 5382.

Prima detekce - antigen

Pozadované zaskrti
SEROLOGICKA DETEKCE
Detekce ve vzorku séra, piipadné likvoru -
EBV *
Paul-Bunellova reakce
cmv
HHV-6*
HSV -
vay ¢

Zardénky

Parvovirus B19
Klistova encefalitida -
Influenza A a B (KFR)
RS virus (KFR)

Adenovirus (KFR)

PRIMA D]
ekce vevzorku z dychacich cest:
Influenza A/B \
Adenovirus/RS virus /

ce ve vzorku stolice:

Rotavirus/Adenovirus

Norovirus

PFiklad vysledku

R line
A line
HS line

Negative HI H.

o

Vysledek priblizné za 15 minut.
Senzitivita udavana priblizné
30-40% v porovnani s PCR.
Cena testu priblizné 100-150,- K&

Samplk: application



Jak casto detekujeme viry na JIP?

Virus +-18,8%
Virus only - 9,4%
Virus +-34,9%
Virus only — 8,5%
Virus +-36,4%
Virus only - 13,6%
Virus +-13,6%
Virus only - 8%
Virus only - 12%

Virus +-28%

sith

Number of samples

= BAL with viruses orfand fungi only

¥ Polybacterial BAL without dominant bacterium

Pneumonia Control group
(n=185) (n=25)

51 (27,5%) 7(28%)

31 (16,8%) 3 (12%)
3(1,6%) 1 (4%)

Positive Community VentilatorP NV ICU P
samples P

(n=32)

(n=106) (n=22) (n=25) (n=25)

BMC Pulmonary Medicine 2009, 9:22

A multiple agents 3 (4.8%)

, H. influenzae 3 (4.8%)

Ausw 2(3.2%)

——__|S.aureus 1(1.6%)
ﬁs. pneumoniae 1 (1.6%)

Strep. spp. 1(1.6%)
Enterococci 1(1.6%)
Ps. aeruginosa 1 (1.6%)
7 Bacteroides 1(1.6%)

)" Pn. jirovecii 1(1.6%)

/ Aspergillus 1(1.6%)
Candida n1(1.6%)

RSV 1(1.6/1
-pneumonitis 1 (1.6%)

K. pneumoniae 2 (3.2%)

Legionella/Chlamydia 2 (3.2%)

Mycobacteria 2 (3.2%)

Figure 3

[ —
0
= Monobacterial BAL
30 .
.
27 i 1 Detected
HSV
CMV
10
PIV-1
. MEEN | III_ _Illl_lIILllll
AP CG

severity of inmunosuppression score

Bousbia et al. PloS 2012

http://www.biomedcentral.com/1471-2466/9/22

no HSV-1 HSV-1
n=50 n=6

A: Detected primary responsible (leading) infectious agents in 63 patients with ambulatory-acquired pneumo-
nia/pneumonitis and autoimmune disease. RSV = respiratoy syncytial virus. B: Inmunosuppression scores were signifi-
cantly more severe in the 6 patients with HSV-| detection in BAL than in those subjects without clinical or laboratory evidence
for HSV-1 (as assessed for 56/63 patients with reliable information on immunosuppressive regimens available; * p < 0.01,

Mann-Whitney two-sided test).



Jak c¢asto na ICU detekujeme viry?
Hematoonkologicti pacienti

« VétSinou mukokutanni léze (85-90%), poskozeni u esofagu a horniho GIT ale u 10%,
+ Pneumonie u 2-3% pacientl bez profylaxe, dale hepatitis, meningitis, encephalitis a suprese kostni

drene.
« RSV
* u 0.3% - 2.2% pediatrickych pacientii s AML a 1%-12% dospélych HSCT pacientu
* Progrese UTRI do LRTI u 20-68% pacient(
« Mortalita spojena s RSV 17-70%

e HSV

* PIV
« PIV infekce zpusobuji URTI béhem roku v rozsahu od laryngotracheitis, bronchiolitis az k pneumonii u
15% déti béhem podzimu a jara
* U pacientli po HSCT se vyskytuji mezi 2% - 7%, v pfipadé zapocteni detekce u asymptomatickych
pacientt az k 18%
* Dlouhodobé vylu¢ovani miize vést k nozokomialnim epidemiim.
* PIV-3je po HSCT nejcastéji (az 90% pfipadu) nasledovana PIV-1 a -2
« URTI snizuje ventilaci az o 40%, a infekce progreduje do LRTI u 13-37% s fatalnim koncem u 10-30%.
« hMPV

hMPV je blizce pfibuzny RSV a podili se na 5%-20% of URTI a tracheobronchitis u déti a dospélych
bé&hem zimnich mésicu.

* U HSCT pacientt je popisovan mezi 5%-9% béhem prvnich 2 let po HSCT.
« Coronaviry
* U pacientli po HSCT detekovany u 6,7% - 15,4%, nicméné asymptomatické vylucovani je popisovano az
u41%..

« U symptomatickych pacientu ¢asto popisovany koinfekce s dal$imi pacienty.
* HRhV
* HRhVs jsou nej¢astéjsi pfi¢inou CARI s kumulativni incidenci az 22,3% do dne 100 po HSCT.
« Asymptomatické u 13% HSCT pacientt, detekce s dal$imi CARI viry az u 19%
* LRTI u alogenni HSCT vzacna (<10%), a mize bat asociovana se Spatnym outcomem u méné nez 10%

Influenza A viry

H1N1 H1N1 H2N2 ¢ H3N2: . H1N1

1918 1933 1957 1968 1977 1997 1999 2003 2006 wemp
oot f » ! [ 2004
Human Flu virus i ; 2005
isolated H5N1: Bird influenza outbreak in
| Asian flu Russian flu Hong Kong, South Chfna, Feb 26, 2006
Spanish flu Hong Kong flu ::,3’::;:;'??:{*?;2‘[ :;' :it:am‘ 92deaths/17 Ocases

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



Antigenni zmeény chripky A

Antigenic Drift — sezénni

— Men8&i zmény subtypu

— ZpUsobené bodovymi mutacemi genl(

— Muze vést k epidemii

PFiklad antigenniho drift

— V roce 2003-2004, A/Fujian/411/2002-lik
(H3N2) virus byl dominantni
— AJ/California/7/2004 (H3N2)

Virus

Viral envelope ———_

Vo e “'d’@*@\?:}

zadal cirkulovat v populaci a stal ' ' memrene

se dominantni v roce 2005

Influenza A Virus Replication {‘:5

Antigenni zmeény chripky A

* Antigenic Shift

— Velké zmény, novy subtyp
— ZpUsobena vyménnou genovych segmentu
— Mohou vést k pandemii

» Priklady antigenniho
shiftu
— H2N2 virus
cirkuloval 1957-1967
— H3N2 virus se objevil v
roce 1968 a uplné
nahradil virus H2N2

Cal Tlger HTN? H4NS, H3N2
Cattle
J I! !l h H7N7, H4NB

| Chicken |

H4,57,9,10

’y L e
H5N1 HIN2

H7N7 H H10N4
Hostrango \ 1

Restriction | | Native Host

Wild water fowl
Duck, etc

H1-15; N1-9 m.' \;““
uman
HINT, HzNz\

H3N2 *’ H1N1 H1N2,
HEN1, HON2, - H3N2, H4N6
H7N7 H5N1

H3N2 H13Ng

10



Epidemiologie chripky

* Reservoar: Lidé, zvifata (jen u typu A)

» Prenos: - inhalovani aerosolu obsahujici virus pfi
mluveni infikované osoby, kasli, nebo
kychani

100 000 — 1 000 000 viriont/kapce
» Kontakt s infikovanou osobou, nebo
virem kontaminovanych pfedmét
a nasledné prenos do oc€i, nosu €i ust

* Inkubace: 18-72 hodin
 Infekciozita; Maximum 1-2 dny pfed a 4-5 dni po za¢atku obtizi

N Pneumonia and Influenza hMortality
Fevep

for 122 U.S. Cities
Week Ending 10/08/2007

72
Runny nose =

Epkemk Tiesiat

% ot All Deaths Dueto PAI
n

seazoral Badine

EEEEEEREEEEREEEREEEEEEEE R
Wigks

Nad ¢im myslet u stanoveni diagnozy?
Klinické pfriznaky.

Influenza Case definition* Symptoms of
Influenza

. ) Central — harynx
Pfiznaky: - Headache N:z:zy or stutty
a) horetka >38°C Systemic nose
- - Fever - Sore throat
b) kasel »_ - Aches

¢) dunost

Respiratory

d) pneumonie - Coughing

¢) bolesti v krku

D bolesti ve svalech, kloubech

Epidemiologicka anamnéza:
a) pobyt v oblasti se stalym vyskytem praseéi chfipky v poslednich 7 dnech
b) uzky kontakt v poslednich 7 dnech s pacientem, ktery ma praseéi chiipku
potvrzenou ( prukaz S-OIV) ¢1 pravdépodobnou (prukaz viru chiipky A

bez subtypizace)

Kopirovano z IIPO_I_2009-1-p2

11



Symptomy chrlpky

ACHES @wms m SUDDENONSET

Diagnoza

Virova izolace
— Tkanoveé kultury, nebo na kufecich zarodcich

Serologie

Rychlé testy (b&zné pro antigenni detekci)
Provizorni — klinicky obraz + epidemie
PCR

24

12



Lécba (prevence) - léky

RIMANTADINE ~ (MV2)

» Jen pro typ A, nutné ¢asné podani

AMANTADINE ~ (M2)

» Jen pro typ A, nutné ¢asné podani

ZANAMIVIR (NA)

* typ A a B, nutné ¢asné podani

OSELTAMIVIR  (NA)

* typ A a B, nutné ¢asné podani

Paramyxoviridae
Respiracni-syncicialni virus

RSV (chlapec Iégeny pro AML)

13



Paramyxoviridae

Patofyziologie

The RSV Genome and Morphology

* ss (-) RNA virus
» délka genomu ~ 15 kb

(Podobné jako dalSi pfibuzné viry)

* Paramyxoviridae

* RSV infekce v obdobi pozdniho
podzimu a ¢asného jara

* maximum v lednu/unoru

* Inkubace 4-5 dni
http://bitesized.immunology.org/wp comemmp\oadsxzolsxomﬁe Rsv.

« LRI po 5-7 dny Genome-and-Morphology.png

Non-structural

Envelope

 m— |
=  Nucleocapsid and regulatory
]
=

Inner envelope

* NejCastéjsi pficina bronchiolitidy & pneumonie u déti
mladSich 1 roku

»  25-40% déti vyvine bronchiolitidu nebo pneumonii béhem
prvni RSV infekce

+ 31/1 000 pod 1 rok jsou hospitalizovani s RSV
+ 2% zemiou
« Casto pozdni nasledky infekce — plicni fibréza

Paramyxoviridae

Profylaxe e, R
Intravenous (humln -
. RSV-IGIV (RespiGam) Jul =

+ Déti pod 24 mésicl véku s/ chronickym onemocnénim, nebo mladsi
35 tydn( gestace

» Podavané IV mésice b&hem RSV sezény

* MozZné objemové pfetizeni

* Neni pro déti s hemodynamicky vyznamnou srdecni chorobou.

» Palivizumab (Synagis) — anti protein F protilatka

+ Davané IM mésicné

» Muze redukovat hospitalizaci vysoce rizikovych déti o 45%

+ Drahé

+ Dodavatelé se mohou zdrahat dodani R

+ Mnoho rodi€d se neobava RSV © | SYNAGIS

PALIVIZUMAR

=

u

|

=




Paramyxoviridae

Lécba
VétSinou symptomatika
Salbutamol MDI je Iékem volby

Pouziva se také adrenalin, ipratropium bromide
a p.o. steroids v pfipadé hospitalizace

Virostatikum — ribavirin
U hospitalizovanych pacientl s defektem imunitniho systému
Inhalaéni nebo per oraini (preferencns)

Adverse effects

Plasma
Erythrocyte

Accumulates 60-fold
higher levels

T/, = 40 days

Ribavirin == Ribavirin-P-P-P

ribavirine Fosineasnslive

H--N’H
e
8!

Ribavirin

Generation of ATP|
and PH

lutathi onel

Oxidative
damage to
membrane
proteins

>

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

15



Paramyxoviridae

Respiraéni syncicialni virus - RSV

AML M7, M. Down,
stari 16mésicl

PFiznaky: protrahované febrilie, tachydyspnoe, zavislost na O,, celkova alterace stavu
Detekce: RSV z vytéru rychlotestem a PCR opakované negativni, RSV potvrzeno az z ETK
RTG plic: oboustranné atelektaticko infiltrativni zmény
Terapie: Maxipime, Amikin, Zyvoxid,Noxafil, Gammagard Synagis 120mg i.m.
parenteralni vyziva, oxygenoterapie, bronchodilatancia
Preklad na ARK k UPV, nasledné HFOV — celkem 14 dni ventilovan

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
veku:

fludarabine, busulfan,
alemtuzumab

Ribavirine prerusen déhem
terapie busulfan.

Stép: CB

Trvajici pozitivita PIV-4 po
dobu 4 mésicu.

Zemfel D+139 na akutni

srdeéni selhani. PIV- ' ribavirine * l

L | | |4 | 1

*23.7.20 1 2 3 4 5 6 7 +18.5.20



Paramyxoviridae

lidsky metapneumovirus (hMPV)

Matrix protein (M)

Glycoprotein (G)

Fusion protein (F) o~ SO 20 phosphoprotein (P)

S
\
SH protein 15 Nucleoprotein (N)

Polymerase (L)

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 kortikoidd
po 15 dnech preruseni chemoterapie kvdli 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 g/kg - 4 davky)
* ribavirine 6 mg/kg a 8 hod p.o. 5
tydna
 Respiratni selhani s UPV 8 dni (FiO, 1,0)
* hMPV potvrzeno z ETR
* hMPV positivita trvala 4 tydny
» Kontrolni CT 10 dni po UVP regrese

9.6.2014

B A

26.5.2014 béhem UVP

Po 4 tydnech preruSeni dokoncil Protokol lla.

17



Coronaviry

» Coronaviridae

ss (+) RNA, délka genomu 26-32 Kb (nejvatsi RNA virus)
 prvni identifikovan v poloviné 60. let
* a—HCoV 229E a NL63

* B -HCoV 0OC43, HKU1, SARS-CoV (severe acute respiratory
syndrome), a MERS-CoV (Middle East Respiratory Syndrome)

SARS

+ Bunécny receptor — ACE2 MERS - prenos spojeny
. Mortalit Hblisng 9.5% s velbloudy, jejich
ortalita — pfiblizné 9.5% miékem, syry

* Inkubacni doba — 2-4 dny

Y d it human cases
H 2 1&& by region of acquisition
* Symptomaticka lécba 350 =
= = =
300 { |@-Jordan | — -
MERS: Mortality & Comarbidity ©-Qatar i N
Cases i comorvns, Posrorons [N 1+~ uesaeciss71sty Smasmaumdsr | g as0 | [SUK | | L | |
I ===
b1 200 | @ Tunisia| m
3 =2 i 1 =
Pe— U S
= -®-Oman
150 = 1 - —
'g ::“:‘: Updated: 26.04.14
P —— 5 o | [otemen) | ot s |
————— s
o4
o R I NI I SRS B D N

=MonFatal Gases  *Fatal Gases (%) 4 %’*,g’i\"t;‘?’iﬂ’if;ﬁf{*ég‘j;
K E

Week of illness onset/reported

o

P I
F &Y FFGF T T
o o’:,sr‘" f o & o 4;?

bopoetmmas
Pty

files. com/2014/04/mers_¢ /_mortality_4-271.png

Replication of Coronavirus

- Coronaviruses

extracellular space.

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

2 Sofar, it is not clear whether the virus get into 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 purmps, In that case, the
virus have to escape destruction and transport to
the lysosome.

N-acetyl neuraminic acid

3 Since coronaviruses have a single positive
stranded RNA genome, they can directly produce
their proteins and new genomes in the cytoplasm.

http://www.nature.com/polopoly At first, the virus synthesize its RNA polymerase

_fs/7.6657.1349187529!/image
71.11513_coronavirus_HPA jpg
_gen/derivatives/landscape_63

that only recognizes and produces viral RNAs, This
enzyme synthesize the minus strand using the
positive strand as template.

0/1.11513_coronavirus_HPA. jp A
9 Ribosome 4 4 Subsequently, this negative strand serves astem-
~\ plate to transcribe smaller subgenomic positive
WA /\Q;,{m.w N ,\ RNAs which are used to synthezise all other pro-
> teins. Furthermore, this negative strand serves for
(5} l ' P replication of new positive stranded RNA genomes.
virus
polymerase 5 The protein N binds genomic RNA and the pro-
A tein Mis into the of the en-

AR
7

\_- negative strand

ol"

S \NNA\ANN\N\N\S

?D_“ \* NUAVAV i e e ;

NS

cemeeap 8

reticulum (ER) like the envelope pro-

teins § 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.

shown. Ce

subgenomic RNAS (blue).
e
covonavius. Adv. Virus Res (48] 1-108.

https://upload.wikimedia.org/wikipedia/commons/thumb/f/f4/Coronavirus_replication.png/800px-Coronavirus_replication.png
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Vyskyt respiracnich virti u pacientti ve FNM

19 2% 1%

B RSVA
RSVB
OHRV
@ HBoV
O AdV
B Influ A
H Influ B
6% MPV
0oc43
B HEV
B NL63
W 229E
OPIV4
OPIV3
OPIVL
11% O PIvV2

RSV-A a RSV-B,
HRYV, HBoV,
AdV, Influenza
A aB ahMPV 3%
tvori 87%

pozitivit. 9%

Vyskyt respiracnich virt u déti ve FN Motol

No. of positive samples

87

3 100%
g 90% -
T 80%
o 70%
= 60% -
o

2  50%
S 40% -
(]

o  30%
©

£ 20%
S 10% -
& 0% . .

0-1 1-2 2-3 34 4-5 5-6 6-10 10-14 14-19
Age
BRSVA BRSVB OAdV OHRV MhfuA ®ifluB ~ PV1  ©PN2

PIV3  EPN4 MPV BHEV EHBoV MW229E ENL63 [10C43
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Vyskyt respiracnich virti u dospélych ve FNM

No. of positive samples

19 35

a

S

T 80% -

)

2

= 60%

0

o

S 40% A

0

[o)]

@

c  20% -

o

o

g 0%- .

19-30 30-40 40-50 50-60 60-70 >70
Age

BRSVA BRSVB OAdVv OHRV ~ Influ A @ influB PVl PIvV2

PV3 ®BPV4 ®@MPV HEHEV EHBoV MW229E BENL63 [10C43

Vyskyt respiraénich virtl u pacientu
Pediatrické kliniky FN Motol ¢cx

Testovano 197 vzorkd.

0OC43 90%

O Negativni B Pozitivni

Influenza A w
14% )

PIV3 Influenza B \L .
1% 2%

Pouze
AdV 16%
12% Influenza

_ 0
oo RSV 44%



Vyskyt respira€nich virti u pacientu
Pediatrické kliniky FN Motol cx

Testovano 197 vzorkd.
70%

60% -

o
Q
>

N
Q
>

% pozitivnich vzorku
w
<
>
1

n
<
>

.
Q
K

1

0-1 1-2 2-3 3-4 4-5 5-6 6-10 11-18
Vék v letech

2
S

B RSV-A @RSV-B BIF-A BIF-B OPIV OAdV OHRV @HBoV O0hMPV B Coronaviry O HEV

Vyskyt respiracnich virti u pacientu
Pediatrické kliniky FN Motol ¢cx

Testovano 197 vzorkd.
70%

WHHHT JM 0 fONTIED

0-1 1-2 2-3 3-4 6-10 11-18
Vék v letech

B RSV-A ORSV-B BIF-A BIF-B OPIV OAdV OHRV @HBoV O0hMPV B Coronaviry O HEV
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CAVE
Kazda detekce ma své limity!
o 'L | molekularné-biologicka detekce = PCR!

Plati i pro komeréni kity. Napfiklad v RV16 kitu je ovéfena detekce pouze
10 sérotypu z priblizné 60 popsanych.

Jedna se sice o nejcastéji
popisované AdV sérotypy
u respiraénich 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
EM. No. testd + Diskrep. | No. testt + Diskrep.
| IF-A | 256 19 35 248 50 3
}‘_ l IF-B | 256 1 3 248 | 4 0
S08 lRgy | 207 | 19 |a7+14| 248 | 85 1
)| AdV | 207 3 29 248 34 2
| .
Influenza A &h{?‘ ‘

% pozitivhich Ag vs. PCR
Influenza A = 38% RSV =22%
Influenza B = 25% AdV = 8,8%

e

|
wa { i
i

CONTROL 1

| RN e



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

i

Bunyaviridae

ss(-) RNA - 3 segmenty (small ~ 1.7-2 kb, medium + 3.7 kb, w \@

large £ 6.5 kb) Q‘.‘:
obalené 120-160 nm v praméru
Inkubacni doba: 2-4 tydny

Prvné popsany v roce 1951, kdyZ hantaviry zpUsobili hemorrhaglckou '
hore¢ku s renalnim syndromem (hemorrhagic fever with renal syndrome-
HFRS) v Severmi a Jizni Korei.

PFrenasi se drobnymi hlodavci (véetné ,domacich mazli¢kd*)

Viry zpusobujici HFRS v Asii byly nasledné zarazeny do skupiny ,Hantavird
starého svéta*“.

V roce 1993 (jihovychod USA) byl popsan hantavirovy plicni syndrome (HPS)
— virus Sin Nombre.

Hantavirové kmeny se vyskytuji celosvétové — postihuji zejména ledviny a
plice.

Pfenos vzduchem (prachem).
Dle vSeho poddiagnostikoné infekce.

Hantaviruses

HFRS — virusy - Dobrava, Hantaan, Puumala a Seoul. Mortality je nejvétsi u
viru Hantaan- 5-15 %; virus Puumala a Seoul maji mortalitu kolem 1%.

HPS (Sin Nombre) popsano 534 pfipadud (1993-2009) — mortalita 36%.

Piehled Hantavirl: andes virus, Amur virus, Asama virus, Azagny virus

Bayou virus, Black Creek Canal virus, Bloodland Lake virus, Blue River virus

Cano Delgadito virus, Calabazo virus, Carrizal virus A-: 3. I;hila‘lion of feces

ol i urnan
Catacamas virus, Choclo virus 2. Infected feces 1 Y
Dobrava-Belgrade virus ; become airborne

El Moro Canyon virus
Gou virus, Hantaan River virus

Huitzilac virus, Imjin virus

1. Virus contained
in rodent feces
Laguna Negra virus, Limestone Canyon virus

Isla Vista virus, Khabarovsk virus,

4. Symptoms :
Magboi virus, Maripa virus, Monongahela virus, Montano virus

fever
Mouyassue virus, Muleshoe virus, Muju virus, New York virus heada\':he,
Nova virus, Oran virus, Oxbow virus, Playa de Oro virus 5. Acute cough
respiratory

Prospect Hill virus, Puumala virus, Rockport virus distress
Rio Mamore virus, Rio Segundo virus, Sangassou virus

Saaremaa virus, Seoul virus, Serang virus, Sin Nombre virus

Soochong virus, Tanganya virus, Thailand virus, Thottapalayam virus
Topografov virus, Tula virus, Xuan Son virus

hitp:/AvvW.auutu:org/res piratépy/pictures/hantaviruses.jpg

muscle aches,

24



Spinal

column
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Neurotropni viry

» Neurotropismus (encefalitida)
» Coronaviridae -

* Flaviviridae — napf. West Nile virus (WNV), Virus japonské
encefalitidy (Japanese encephalitis virus-JEV), Virus
encefalitidy z udoli Murray (Murray Valley encephalitis virus
-MVEV), Virus encefalitidy ze St. Louis (St. Louis encephalitis
virus-SLEV), Virus klistové encefalitidy (tick-borne
encephalitis virus-TBEV)

* Lentiviridae - HIV

* Herpesviridae — HSV-1, 2, CMV, HHV-6, HHV-7, EBV (?)
» Paramyxoviridae — Morbilivirus, Hedra a Nipah virus

* Picornaviridae - enteroviry

* Rhabdoviridae — Lyssa

* Polyomaviridae — JCV (PML)

Priznaky spojené s poskozenim CNS

Pozorované -- Zridka ++ Casto

Klinické pfiznaky Encefalopatie Encefalitida
Horecka - ++
Bolesti hlavy - ++
Zhorseni mentalniho Stabilni zhorseni Fluktuace stavu
statu
Fokalni neurologické -- ++
prfiznaky
Zachvaty Generalizované Generalizované i lokalni
Lab.-Krev Leukocytodza -- Leukocytoza ++
Lab.-CSF Pleocytéza -- Pleocytéza ++
Lab.-EEG Difuzni zpomaleni Difuzni zpomaleni a

fokalni abnormality

Lab.-MRI Casto normalni Fokalni abnormality

Kennedy J Neurol Neurosurg Psychiatry 2004;75 (Suppl I).



Diferencialni diagnostika virové

encefalitidy

ADEM - akutni diseminovana encefalomyelitis

Bacterial

CNS vaskulitida (v€etné potencialni VZV vaskulitidy)
Nevirové infekéni encefalitidy

Bézné duvody encefalopatie

Mycobadterium tuberalosis
Mycoplosma preumonioe
Listeria monocytogenes
Borrelia burgdorferi
Brucellosis

Lesospios

Legionella

Tropheryma whippeli (Whipple's disease)
Nocardia acfinomyces

Trepanema pallidum

» Anoxic/ischaemic

» Metabolic

» Nutritional deficiency
» Toxic

» Systemic infections

» Critical illness

» Malignant hyperiension

» Mitochondriol cytopathy (Reye's and MELAS syndromes)

» Hashimoto's encephalopathy

» Paraneoplasfic

» Neurolepfic malignant syndrome
» Traumefic brain injury

» Epileptic (non-convulsive status)

Salmonela fyphi

Al causes n?ﬁpyngm'\t meningifis

Rickeftsial

Rickeftsia rickettsia [Rocky Mouniuin spotied fever)
Rickeftsia typhi endemic typhus)

Rickeftsia prowazeki {epidemic fyphus)

Coxiella bumefti [Q fever)

Ehwlichiosis (Efrlichia chaffeensis—human monocyfic ehdichiosis)
Fungal

Cryplococcus

Aspergillosis

Candidiasis

Coccidiomycasis

Histoplasmosis

North American blasiomycosis

Parasific

Human African irypanosomiasis sleeping sickness)

Kennedy J Neurol Neurosurg Psychiatry 2004;75 (Suppl I).

Cerebral malaria
Toxoplisma gondii
Echinococcus granulosus
Schistosomiasis

Nejcasteji detekovatelné patogeny
podle rizikovych faktoru

Risk factor

Possihle aetiological agent

Unvaccinated status
Animal contact

Bird contact

Insect contact

Ingested meat/unpasteurised milk
Sexual contact

Swimming
Camping/hunting

Polio, measles, mumps, rubella viruses
Rabies virus, cat scratch disease, Hendra
virus, Q fever

WNV, Japanese encephalitis, Cryptococcus
neoformans

Malaria, WNV, tick-borne encephalitis virus,
typhus, Lyme disease, trypanosomiasis
Toxoplasmosis, listeria, Q fever

HIV, syphilis

Enteroviruses, Naegleria fowleri

Malaria, tick-borne encephalitis virus,
typhus

Virus vztekliny

tpihwnw stantord edugroupinushabdor200abschofichang
rabies.git

Thompson et al. Arch Dis Child 2012;97:150-161.
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Nejcastéji detekovatelné viry
podle klinickych pfiznaku

Clinical presentation

Possible aetiological agent

Cranial nerve abnormalities

Cerebellar ataxia
Dementia

Poliomyelitis-like flaccid
paralysis

Parkinsonism

Retinitis

Rash

Respiratory tract findings
Parotitis

Lymphadenopathy

Hepatitis

HSV, EBV, listeria, tuberculous meningitis,
syphilis, Lyme disease, Cryptococcus neoformans
VZV, EBV, mumps virus, trypanosomiasis

HIV, measles virus, syphilis, human transmissible
spongiform encephalopathies

JEV, poliovirus, enteroviruses, WNV, tick-borne
encephalitis virus

JEV, WNV, Nipah virus

CMV, WNV, cat scratch disease, syphilis

VZV, HHV-6, rubella virus, typhus, syphilis, Lyme
disease, WNV, HIV, enteroviruses, Mycoplasma
pneumoniae

Flu virus, adenovirus, M pneumoniae,
Mycobacterium tuberculosis, Q fever

Mumps virus

HIV, EBV, CMV, measles virus, rubella virus,
WNV, syphilis, cat scratch disease, tuberculous
meningitis, toxoplasmosis, trypanosomiasis
Qfever

Virus pfiusnic

o hnwescie

mage/s73001350mmIC0023030-
Murmps_virus,_TEM-SPLjpg

Thompson et al. Arch Dis Child 2012;97:150-161.

Picornaviridae - Enteroviry

castéjsi pricina encephalitid/meningoencephalitid (90%)

ss (+)RNA virus, délka genomu 7,2-8,5 kb
Rzné sérotypy (déli se na) — Polioviruses

» Coxackieviruses (napt. Myocarditis, Hand
Foot Mouth disease...)

* Echoviruses

« dalsi.

.. (napf. Enterovirus 71, lidské

rhinoviry, HAV)
Symptomy — velmi rozdilné — konjunctivitis, hepangine, po¢atek
T1DM, exantém, neonatalni sepse,

Encephalitida/myeloencephalitida

» Prodromalni symptomy — hore¢ka, zimnice, bolesti hlavy, fotofobie
a nuchalni ztuhlost; vyrazka a infekce HDC

* Horecka a meningealni znameni se vyvinou v priibéhu 2-7 dni
» NejCastégjsi - Coxsackievirus B, echoviruses
» EV-71 zvlast agresivni infekce CNS

pleurodynie...

28



nd Food & M Disease

Hand, foot, and mouth disease, or HFMD, is a contagious illness that is
caused by different viruses. Infants and children younger than 5 years old
are more likely to get this disease. However, older children and adults can
also get it. In the United States it is more
common for people to get HFMD from
spring to fall.

Symptoms

8y Mayo Cink St

Hand-foot-and-mouth disease
‘may cause ol of the folowing

a Si07S 8nd Symptoms o just

B some of them. They include

- Faver

« Sore throat

« Feeling of being umwell

(mebatso)

« Painful red, bister-ik lesons on the tongue, gums and insde
ot the cheeks

« Ared rash, wiout dching but Sometimes wem bissling, on
the pains, sokes and sometimes the buttocks

« Iritabity in infants and toddlers

« Loss of sppetie

/_6.ipg http://images.slideplayer.com/19/5871386/slides/slide_27.jpg

y

Blisters On Paims of Hands

N\
p N

;"% v‘l\‘\\
=3
&J & "3

P 12/02/Hand-Foot-and-Mouth-DiseaseL.jpg
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Picornaviridae — Enteroviry - Polio

: ,/:,_,‘}2 : I g
] )

Through early morning fog | see, visions of the things to be,
the pains that are withheld for me, | realize and | can see...

Picornaviridae - Enteroviruy

» Salkokova vakcina - prvné testovana v 1952 — injekéni inactivavany
(.mrtvy®) poliovirus

» Sabinova vakcina - per oralni atenuovany poliovirus — studie zacali v roce
1957, licence v 1962

MUSCLES COMMONLY WEAKENED BY POLIO

houlder muscles
/Jmusctes behind
arm [weakness

jes that straightening

musc| a

straighten ) Jonas Salk
or bend hip, back muscles

of that (either side

spread or of backbone)
close legs

Creator of the
original polio
vaccine.

straighten
knee

contractures
causing
tight cords

that lift
foot




Picornaviridae - Enteroviry

» Vakciny eradikovaly polio z vétSiny zemi svéta a zredukovaly svétovy
vyskyt z pfedpokladanych 350 000 pfipadu v roce 1988 na 223
pfipadud v roce 2012.

» Vlistopadu 2013, ohlasila WHO epidemii polio v Syrii.

\ﬂéffﬂﬁ’g“ o

£ A
oeD FIGHT Py

UNITED STATES POSTAG

Flaviviridae

* primérné 40-60 nm Blood-borne

* ss(+)RNA pfiblizné 11 kb REpapviEes

« viriony 3 strukturalni
proteiny — obalovy

, , A %)
a membranovy ",

protein
. v Hq
- replikace v cytoplasmé, "' TN
lipidovy obal GBv-C  Tick-borne

ziskavaji pucenim z flaviviruses
cytoplasmatickych
vezikull

o~ ©9
Pestiviruses

e onemocnéni ¢asto

, , o1 v Mosquito-borne
dvoufazovy prubéh flaviviruses

https:/Avww.utmb. gdenguedrugs-tog laviviridae_adj_LG.jpg
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Flaviviridae Virus Kl iét’ové encefalitidy

Tick borne encephalitis — TBE
Geografické distribuce

« ,neni“zapadné od Rakouska
* objevena v Rakousku 1931
+ v CR Ceské republice TBE poprvé izolovali nezavisle na dvou mistech
(Berounsko a VySkovsko) F. Gallia 5
&6 Brvni iZolaci vi

[ ] eurtBEV

[] eursib-TeEV
[ sib-TBEV

rAsia_TBE-belt EurAsia_TBE-belt.svg.png

Flaviviridae

* roce 1937 rusky védec
L. A. Zilber prokazal
pfenos klistétem
(u ruské jarné-letni
encefalitidy)

.tbe-europe.com/?iContentID=66

rn subtypes
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Flaviviridae Kliétsové encefalitida — TBE
symptomy a diagnoza

Diagnosis:

IgM-antivirals of serum
(EIA)

Total antivirals of serum (HI)

e
@
>
2
1 1 | !
"1 ‘2 '3 " weeks
Infection Stage I: No symptoms Stage Il:
mild neurological symptoms, high fever
"flu-like" (headache — encephalitis, meningitis

— paralyses)

http://upload.wikimedia.org/wikipedia/commons/thumb/6/67/TBE_symptoms.svg/751px-TBE_symptoms.svg.png

* Vakcinace -inaktivanym virem

Flaviviridae Kliétsové encefalitida — TBE
symptomy

+ 2/3 infekci jsou asymptomatické
* Inkubacni doba - 8 dni (4-28 dni)

. I: nespecifické hore€naté onemocnéni, bolesti hlavy, myalgie a
unava.
Az 2/3 pacientl se zotavi bez dalSich problému.
. [I: CNS - asepticka meningitida, encephalitis, nebo myelitida.

Zavaznost onemocnéni stoupa s vékem.

* Evropsky subtyp — mirné onemocnéni, case-fatality ratio <2%,
neurologické nasledky do 30% pacientu.

% . . Vaccination -
r{u"ﬂplllg” inactivated virus

9e007.gif

http:/Awww.tickalert.orgfimg/tickTypes.jpg http:/Aww.ha. g rsing/Web-tours-05_|



Flaviviridae

Zika virus

» Popsany 1947 u opic (Makak rhesus) v Ugandé pfi monitorovacich pracech u viru

Zluté zimnice.

* U lidi popsan v rcoce 1952 v Ugandé, a Tanzanii. Naslené zaznamenan v Africe,
Asii, v oblasti Amerického kontinentu (2015 — Brazilie a Columbie) a

Pacifiku (2007-2013).

How Zika virus spread from Africa

1977-78: Pakistan,

Malaysia, Indonesia 2007

-
1947: Discovered

in Uganda ‘ >

Yap, Micronesia

2013 ————  2014. Brazil
French Polynesia
.

Source: Lancaster University

Flaviviridae

Zika virus

* Virus pfenasi komafi
rodu Aedes (zejména A. aegypti)
infikovanou krvi. Popsana
je také moznost pfenosu

krvi pfimo, perinatalné, pfipadné
plodovou vodou, likvorem, pfipadné
spermatem.

(nicméné vedou se dohady,
neni-li i tento pfenos diky

pfimési krve ve spermatu).

B[BIC]

Mosquito R
Aedes (subgenus *

stegomyia) Aur
Acdes (subgenus /

Sylvatic
Transmission
Cycle

Mosquito &k
Aedes (subgenus *
stegomyia) £ '
Aedes (subgenus )

diceromyia)

Mosquito

A aegypti

A olbopictus
A hensilli

A polynesiensis

AV W J
o L3 4
S suburban-Urban

Transmission

g - Cycle 13
4 i
Human 9 % 1 N Fiuman

Mosquito

V7
A oegypti

A olbopictus 7 |
A hensill L)
A polynesiensis
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Flaviviridae

Zika virus

« Inkubacni doba je 3-12 dni
» Horec¢ka Zika je onemocnéni s hore¢kou, konjunktivitidou, rashem, bolestmi  sval(,
kloubt a hlavy a nechutenstvim trvajici zpravidla 2-7 dni.

ikaTravel Centers for and , Barbados and Ecuador, E Centre for
, aber Zikaen Ai

Disease Preventio
France, CCBY:SA 4.0,

Flaviviridae

Zika virus

PFi infekci v téhotenstvi je
popsan kauzalni vliv na
vznik mikrocephalie -
vCetné tézké.

Popsano pfi epidemii v
Brazilii v roce 2015.

Riziko microcefalie v
retrospektivni studii z
Franc. polynesie
95 (34-191)/ 10 000
women +- 0,95%

V Brazilii 29%.
(NEJM, Lancet 2016)

Popsana jako kauzalni
pric¢ina myelitidy a Guillain—
Barré syndromu.

(NEJM 2016)
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Rhabdoviridae

Glycoprotein (G) Matrix protein (M) Polymerase (L)
>

Phosphoprotein (P)

Lyssavirus

* ss (-) RNA; genom 11 kb
 obaleny

» 75 nm Siroky a 180 nm dlouhy

» Bunéc&ny receptor: acetylcholinovy

inform.
Nucleoprotein (N}

receptor 4
v p - . .o , Ribonucleocapsid
» Pfenos: hlavné slinami infikovanych (RNP)
ZVI"riat http://education.expasy.org/images/

Rhabdoviridae_virion.jpg

* Clathrinem mediovana endocytéza
. v . http:/Awww.who-rabies-
* Proliferace v cytoplasmé — Negri bulletin.org/about_rabies!

mages/Virion.jpg

téliska
o > W S0 R > -
: . ' d @ . ) ‘ ..Q‘ e 3 J http://www.cdc.govirabies/images/bullet.gif
o s
\ o 2 i
3 : 0 Q’ .~§ T PR M protein Mpeotein G Protein
o‘ Rabies Virus
- ' .
v Q
" k“ & e >3 . ~
C BETIRELY) - - WLV G P AHRIRES. Liroreis o
http://vet.uga.edu/ivevm/courses/VPAT5316/02_neuropath/09_viral/images/f21491.jpg P Protein
Rhabdoviridae

Lyssavirus - Rabies
* Inkubace: primérné

3-12 tydna ANIMAL

(1 tyden az 15 mésict) BITE: The

farther away
* Retrogradni transport frgm braln.

od periferie do CNS  the |

virus 5
Prodromalni faze (1-2 to spread

dny), Symptomy (3-4

Common carriers of rabies

Infected animals: Show no fear
for humans; act very agitated

Bat Cat Skunk
o~

Dog: Another common rabies source

dny) po 5 dnech Symptoms in humans
encephalitida a
paralysis @ Fever, . + Treatment:
Encephalitis a/nebo depression Hospitalization,

. iti _—

itation immune globulin

myelitida ._ﬁg. injections, anti-
(u pIné rovinuté . @ Painful rabies vaccine
100% mortalita) ' 1?0“ pasms by

* Prevence — excessive ’ ' atrnu
vakcinace zvifat saliva

drinldnn.
@ -Death nithin = o oy
vacine spasms in throat

http://peterandmorrisonrabies.weebly.com/uploads/5/3/5/7/53574157/807037792.png

* Post-expozi€ni
vakcinace



Rhabdoviridae

Lyssavirus - Rabies

Risk of the lyssavirus exposition in the world (WHO 2013)

"':k'.’
= 5
At

* Prevention — animal
vaccination

* Pre-exposition vaccination )
(persons working with virus, mm LOWw risk
animals or close to them) — L mm Mediate risk
laboratory technicians, forest - W ioh risk
workers, rangers, hunters...

» Post-exposition

e Zdroj: www.vakciny.net
vaccination

Vzorky stolice
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Nejcastejsi virové patogeny

,V&echny“ zpusobuiji
- Noroviry vodnaty prt‘ijjem, Casto
_ se zvracenim
+ Rotaviry + Inkuba&ni doba 1-4
« Adenoviry (9) dni
* Trva 2-8 dni
* Vysoce infekeni

» Astroviry

* AdalSi Viry (noroviry napf. 1-10 virovych
— Enteroviry partikuli)
— Influenza...

MAJOR ARTICLE

Astrovirus VA1I/HMO-C: An Increasingly
Recognized Neurotropic Pathogen in
Immunocompromised Patients

Julianne R. Brown,"? Sofia Morfopoulou,® Jonathan Hubb," Warren A. Emmett,® Winnie Ip,® Divya Shah,? Tony Brooks,®
Simon M. L. Paine,”® Glenn Anderson,’” Alex Virasami,? C. Y. William Tong," Duncan A. Clark,’ Vincent Plagnol
Thomas S. Jacques,”® Waseem Qasim,® Mike Hubank,® and Judith Breuer'®
"Virology Department, Great Ormond Street Hospital for Children NHS Foundation Trust, 2NIHR Biomedical Research Centre, Great Ormond Street Hospital
for Children NHS Foundation Trust and University College London, *UCL Genetics Institute, University College London, *Virology Department, Barts Health
NHS Trust, *Molecular and Cellular Immunology, ®Molecular Haematology and Cancer Biology Unit, Institute of Child Health, University College London,
"Department of Histopathology, Great Ormond Street Hospital for Children NHS Foundation Trust, ®Department of Infection and Immunity, and *Birth
Defects Research Centre, Institute of Child Health, University College London, United Kingdom

Neurotropic Pathogen HAstV VAI/HMO-C « CID 2015:60 (15 March) « 881

204x4.pg
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Exantémové patogeny
- byly uvedeny na prednasce
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*SS (') ,R’\'IA . o Mononegavirales: gene order
* Helikalni nukleoprotein 13-20 nm Siroky
* Ebolavirus a Marburg virus 3 5

* vysoce infekéni 1-10 virionl
. - i Non-structural Membrane
Vysoka mortalita protein(s) protein(s)

% MaARY | Macbiirgyiris Nucleo- Mairix polymerase
- — protein protein

Ebolavirus

Filoviridae

Marburg virus

- NP veas veao  Gp  vpap VP24 -
o [ L [1s
A4 4 A 4 4
VP40, VP24:
iy iy Leader R IR IR IR Overlap 'R Trailer
virus reproduction
' Ebola virus (Zaire subtype) L
Nucleoprotein VP30 VP24
j ypas VP40 GPRISGP s
RNA genome v
3
Z, A4 4 1 Trailer

IR Overlap
Leader

1

4
IR Overlap IR Eﬁg Overiap

Source: Brooks &F, Carroll KG, Butel 5, Morse SA, Mietzner ThA: Jawetz, Malmick,

Glycoprotein &Adalbarg’s Madics! Micrabialagy, 25th Editiam: http:// wuw. accessmadicine. com

Copyright @ The McGraw-Hill Companies, Inc, 2ll rights reserved.
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sGP.

N —-\P24- L 5

VP40

Macropmocytosns

Extracellular virions
Filovirus
attachment
Budding from host |
ﬁ € - cell membrane I
® e
/ - sGCP @ @

‘ Early endosome

1

Release of viral
Fusion at / ribonucleocapsid N
endosomal into the cytoplasm ucleus
membrane — o ) g’
3 —_—

Viral transcription

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Nature Reviews | Microbiology

http://mww.nature.com/nrmicro/journal/v13/n11/images/nrmicro3524-f1.jpg
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Iyemphxytes and i
of the host imemune
repome

—

Liver: infection or necrosis
of hepatocytes o

Lymph nodes

Jeadingtoa
synthess of sterolds

Soluble
factoe
release
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Ebola virus disease Mortalita 25-90%

Ebola, which first appeared in outbreaks in Sudan and DR Congo in 1976, is a severe and often fatal disease with no
known specific treatment or vaccine. It has since killed more than 1,500 people in parts of Africa.

SOURCE TRANSMISSION DAMAGE

In Africa, particular species of fruit bats are Infected bats are thought to transmit the Incubation period is from two to 21 days.

considered possible natural hosts for Ebola virus. disease to humans, or indirectly through other  Death from the disease is often caused by
animals which are hunted for their meat. multiple organ failure and tissue death.

Targets in Symptoms
the body
W Fever
Fruit bat L ~ Hepatocytes, m Sore throat
f functional mS o
i y cells of the YIS e adache
— liver W Muscle pain
Gorilla /' Possible routes \l ‘ e —
) {  m Close contact with the iw E”‘?O(hs!'ahl weakness
blood, secretions, organs cells, whic! e
orother bodily fluids of form the M Nomiting
\ infected or dead animals linings of the W Diarrhea
z : blood vessels B |mpaired liver
W Consumption of infected and kidney
i bushmeat “~— Phagocytes, function
m Touching objects that blood cellsthat - g |nternal and
have come in contact with absorb foreign external
the virus. particles bleeding
Note: List of animals is not exhaustive.
Sources: Centers for Disease Control and Prevention; World Health Organisation
G.Cabrera, 28/03/2014 http://blog.thomsonreuters.com/index.php/ebola-virus-disease-graphic-of-the-day/ ¢ reuters
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SYMPTOMS Hesdacka ©Fever
@ Early stages
@ Advanced stages Bleeding from eyes, @ Totioue
nose and mouth -
Muscle pain Lééba pouze v

Sore throat ramci studie:

Impaired = Stop contact with infected
liver and animals atnd th?th X t
kidne consumption of their mea
X  Isolate the sick ZMapp — 3 Ab
Diarrhoea @ =Prompt disposal of v soucasnosti neni
victims' bodies ___dostupnalll
Vomiting @ = Disinfect homes of dead
and infected
Rash =Protective clothing for
healthcare workers

Internal and
external bleeding

Source: WHO
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ola outbreaks

2014 outbreak*
¢ t people infected
0

of whom: died
200

400 600

Sierra
Leone

Guinea

Liberia

........................................... A 1,200
Number of
infections in 1,000
each outbreak

1,000 7 800
@ 250 T T, % 600

feere 50 ZIMBABWE &
| RO NAMIBIA o 400

@ 1976-2013 BOTSWANA
@ 2014 (current) s i(gllijl]'cl-ll\ 200
[ Fruit bat habitat i

m —T T 0
1976 78 80 82 84\ 86 83 90 92 94 96 98200002 04 06 08 10 12 14*
- ol "ToJu’lX 23rd

t. ition/20140802_MAM900.png

Sources: WHO; IUCN
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2014 EBoV v zapadni Africe (13. dubna 2016)
-Epidemie Eboly: Celkovy pocet pfipadl 28652
Laboratorné potvrzené pfipady: 15261

Celkovy pocet zemielych 11235

THE EBOLA EPIDEMIC i

the ebola ly ing the Afvican continent, which is experiencing its worst outbreak ever,
. and it has @ case ftals fup 3 off
orsTamON ouTBRTARS ECENT OUTBREAKS IN WEST AFRICA 105 013 4 500
0 e e o v e 10, s et et e £t bt L9 et o, R S, 24 e 1 o s
T e A ey i Sy vo e von e, e e o e e 8 i 11 o O v
. o o e s e Sera v 53 ot
e e s P k. ek 1 e ot s
s b e S s Bt o . s £ R, LeSAmoNor morD ooz s
N — < i bt o e ORI | e
MuNROw | o

88% 53% 100% 65% 60% 0% 81% 68% 75% 100% 58% 82% 75% 90% 83% 41% 83% 71%  25% 4% mb"% 71%

B | e [ | e | moe | || e | o |ttt e [ o [ | o | | | o || o B e | o

TOE OF | E ¥ E Y ¥ ¥ E E VY Y Y F F ¥ E Y E YR ¥ =E\ WY
.»"?‘.‘ lm 917 l’" L 1994 1994

1995 199 | 199 | 1996 | 2000 2002 2002 2003 | 2003 2004 2005 2007 2007 2008 2011 2022 2012 212 2014

http://www.Infographicspedia.com/wp-content/uploads/2U14/10/ | ruth-About-Ebola-Outbreak-Infographic.Jpg
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» Dvaojité rukavice
» Vodotésné navleky na boty jdouci nejméné do puli lytek

» Pouziti ochranného obleku jdouci od lytek, pfipadné celotélovy ochranny oblek bez
integrované ¢apky.

» Respiratory, obsahujici bud N95 respirator nebo elektricky respirator (powered air
purifying respirator - PAPR)

Celoobli¢ejovy stit na jedno pouziti
» Chirurgické ,Capky*” pro kryti hlavy a krku

Material by mél byt vodéodolny pfinejmensim do poloviny lytek pokud nemocni zvraci
nebo maji prijem
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1. Zmeény klimatu

Injuries, fatalities,
mental health impacts

Severe
, Weather
Heat-related illness
and death,
cardiovascular failure
Extreme
Heat

Environ-
; - mental
For:lef:l mlgr?tlon, Degradation
civil conflict,
mental health impacts

Water and Food
Supply Impacts

Malnutrition,
diarrheal disease

Asthma,
cardiovascular disease

po,ﬁ;:;o,, Malaria, dengue,
encephalitis, hantavirus,
RiftValley fever,
Changes Lyme disease,
'2(‘:":“’ chikungunya,
2 West Nile virus'

Increasing
Allergens

Respiratory
allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms
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1. Zmény klimatu

Década del 70 Década del 80 Década del 90

hasta 2008

histérica de 1a situacidn del denguo y

Evolucién
1a fiebre hemorragica del dengue /1980 - 2008 Fuente: Organizacion Panamericana de la Salud

Eastern equine encephalitis virus, EEEV

Middelburg virus, MIDV

Ndumu virus, NDUV

Bebaru virus, BEBV3

Chikungunya virus, CHIKV?

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

O‘nyong'nyong virus, ONNV3

Ross River Virus, RRV3

Semliki forest virus, SFV®

Venezuelan Equine Encephalitis virus, VEEV*

Cabassou virus, CABV*

Everglades virus, EVEV*

Mosso das Pedras virus, MDPV4

Mucambo virus, MUCV4

Rio Negro virus (RNV)*

Western Equine Encephalitis Virus, WEEVS

Aura Virus, AURAV®

Sindbis Virus ,SINV®

Babanki Virus, SINV-B®

Kyzylagach virus, SINV-K®

Ockelbo Virus, SINV-0°

Whataroa virus, WHAV3

Highlands J virus, HJV®

Buggy Creek Virus, BCVS

Fort Morgan Virus, FMV®

Tonate virus, TONV

ProC se objevuji ,nové/staronove” viry?

2. Zmény v chovani lidi a cestovani

«  Napfiklad expanze Cinské lidové republiky s
aktivitami v Africe

. Letovy Cas

CHINESE INVESTMENT IN AFRICA SINCE 2010

ESTIMATES
EGYPT [ vore Tran sioen
SOUTH [ ssenosioen
SUDAN SUDAN

[l eevTossen

$500M TO £18N

GHANA it ’ LESS THAN $500M
Amsterdam — Sydney nejkratSi 27 hodin a °"°Nw‘umw ESTIMATES TOTAL
20 minut — tedy < nez 2 dny... ek ‘ @

'soum
AFRICA

ﬂUSATVK%Uﬁ

-Its a H}ooldiwlqng way 7

SOURCE: CHINA BUSINESS REVIEW

Himiel

SRR
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2. Zmény v chovani lidi a cestovani

Uprchlicka krize

. epidemicka onemocnéni

nl.lefugee

+  absence & nedokonalé ogkovani : Migrant?
Polio outbreak in the Middle East - aygamnd Health o
Y Organization . . A
Ongoing transmission in the Syrian Arab Republic with |nlern“tf5nal Word choice matters.
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 29.12016) [
Circulating vaccine-derived poliovirus — Myanmar (z1.12.2015)

Circulating vaccine-derived poliovirus — Lao People’s Democratic Republic (.12 2015,
26.11.2015,12:10.2015)

Pacific
Circulating vaccine-derived poliovirus — Ukraine (:..2015) ooeay
Poliovirus in Madagascar (24.7.2015)

Poliovirus in South Sudan and Madagascar (14.11.2014) Levels of Endemicity

for Hepatitis E Virus (HEV) Indian

Poliovirus in Cameroon — update (s:9.2014) Ocean
Highly Endernic

Update on polio in Equatorial Guinea (17.7.2014) B, rcoma s o etened

' | A V etociin 1 3390 oS00k

Update on polio in central Africa (25.7.2014 1 sl

Detection of poliovirus in sewage, Brazil (2252014
Endemic.

Update on polio in central Africa - polio confirmed in Equatorial Guinea, linked to = el =

outbreak in Cameroon (:7.42014) R avoraio A ror hase)

| NotEngemic

ProC se objevuji ,nové/staronove” viry?

3. Vice imunosuprese
. od 2008 zaznamenalo WHO Rovnovaha u imunosuprimovaného pacienta

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

. 69 400 ledviny
(46% od zivych darcu) ;

. 20 200 jater
(14.6% od zivych

a
3
2
2
S
!

§
)

darCU) Imunitnisystém ::I Patogeny
. ilécba, —viry,
5 400 srdce e e T ; Regulovanélymfocyty - viry
. 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...)
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4. LepSi detekce (i nové) — IéCba — rezistence

na zakladé NK

Molekularné biologické techniky o 0o agens

fima a relativné levna detekce Relativné snadna detekce a objeveni
novych virovych agens

Tento pfistup by ke pouzit pfi objeveni dvou novych
polyomavird WU a Kl v roce 2007, které byly izolovany
z dvchaciho traktu.

ProC se objevuji ,nové/staronove” viry?

4. LepSi detekce — léCba — rezistence

.l | | 1 | | | | | | .
I | | I I I | I I I
= § g 8 & 8 § 8 g =
2 i a a a g a = ] 8
Influenza virus 1933 HMPY 2001
Coxsackive virus 1948 SARS-CoV 2003
Echovirus 1951 HCoV-NLG3 2004
Adenovirus 1953 HCoV-HEU1 2005
HRV 1853 HBoV 2005
HRSV 1956 HRV-C 2006
HPIV 1956 WUPyV 2007
HCoV-229E 1966 KIPyV 2007
HCoV-0C43 1967 MCV 2008
HPyV6 2010
HPyV7 2010
HPyV8-TSV 2010
HPyV9 2011

HPyV10 2012
HCoV MERS 2012

onsaclﬂe[

Enteroviruses

Apthu[ I

Cardiop

Hepato—

0 0 T

r T
100 90

80 T D 50
‘% Nucleotide [dentity

4
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4. LepsSi detekce — |éCba — rezistence

Virostaticka terapie

Herpesviridae ——— @ Hsv.vzv ACV, VACV, FCS... brincidofovir (CMx001)
B cMv,HHV-6a7 GCV, VGCV, FCS, CDV, MBV, AIC246..
- v lesv, Anti CD-20 famciclovir
& Polyomaviridae BKV, JCV, WUV )
boceprevir
i ——Infl A Itamivit ivi
Ortomyxovmdae\ ‘:”:Z;\;:B O 5 5 telaprevir
Paramyxoviridae — Paramyxovirus —PIV Ribavirine
Morbillivirus fosbuvi
< . Pneumovirus<— RSV Palivizumab, motavizumab, ribavirine sotosbuvir
Z Coronaviridag —Hev Ry Ribavirine, interferon i i
2 Picornaviridae :Eatimw&ses_’ Ry simeprevir
Caliciviridae ——— Human caliciviruses Iedipasvir
Astroviridae — Norovirus
Rhadboviridae—=sly@savia a dalsi
@ <Z( Reoviridae(ﬁt:‘a‘/_ims ) . ) ) ) N,
= Nejcastéji pouzivana virostatika pouzivana pfi 1é¢bé
a-herpesvirovych infekci (podle ECIL3). | /L%
S ;i
o famciclovir N N’)\NHz Ho—P. 0.
HO
'fIIN\) H’CMC H
[ | o Q cidofovir
. d JrChHs
{/o NH, i A
HoN * 3 Na* | O-P—C] 6 H0
P =,
acyclovir valacyclovir o foscarnet
» L Léky pouzivané pii HSV
Guanidine trifosféat (GTP) Léky prvni volby. rezistentni k 1é¢bé.

Petr.Hubacek@LFmotol.cuni.cz




