Infekce respiracniho traktu

« Lokalni (chfipka, parainfluenza, rhinoviry, nekteré
enteroviry, koronaviry ...)

* Produkujici generalizovanou infekci (vétsinou bez
pocCate€nich respiracnich pfiznaku (pfiusnice,
spalnicky, varicella, nekteré enteroviry, virus
hantaan)
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Bronchioles

Bronchi

Site of replication

Turbinate
“baffles”

Tonsillar
lymphoid
tissues

i Cervical
lymph node

\\ Esophagus

™ Trachea

Bronchial
lymph node

Alveolus
Alveolar macrophage

Clinical
manifestation

Rhinitis
(common cold)

Pharyngitis

Laryngitis

Tracheitis
Bronchitis

Bronchiolitis

Bronchopneumonia

J

Yirus

Rhinovirus
Coronavirus
Parainfluenza virus
Respiratory

syncytial virus
Influenza virus
Adenovirus
Herpes simplex virus

Epstein-Barr virus

Parainfluenza virus
Respiratory
syncytial virus
Influenza virus
Adenovirus



Virus je obvykle obsazen v ifikovanych kapénkach
(kapénkova infekce), které se spolu se vzduchem dostavaji
do dychacich cest. s R RRTa

Zalezi i na velikosti kapének — velikost urcCuje,
1o | jak hluboko viry do respiracniho traktu
proniknou — zda se bude jednat o infekci
hornich nebo dolnich dychacich cest.
Analogicky je tomu i pfi infekci prachem:

-Velké Castice jsou filtrovany rasinkami
-Castice o velikosti 10 um zachyceny na
mukozni nasalni sliznici

-Céstice mensi neZ 5 um pronikaji do dolnich
cest dychacich




Patogeneze virovych nakaz dychacich cest probiha v
nasledujicich fazich:

-Replikace viru v bunkach dychacich cest jako vysledek aktualni
infekce nebo reaktivace latentni infekce

-Postizeni dychacich cest s urcCitou lokalizaci v zavislosti na
puvodci a misté primarni infekce

-Bakterialni komplikace

-U nékterych nakaz nastoleni letentni nebo chronické formy
infekce



Tab. 6.8
Niektoré histopatologické nalezy pri virusovej infekcii dychacich
ciest a pluc

Patologicky nalez Virus/choroba

Serdozna exsudativna

pneumonia chripka A, B, virus parainfluenza
3

Exsudativna pneumonia

s fibrinovym vypotkom varicella — zoster

Obrovskobunkova pneumonia osypky

Intersticidlna pneumoénia adenovirusy, cytomegalyticky vi-
rus

Bronchiolitida, - parainfluenzavirusy, pneumovirus

peribronchiolitida

Tracheobronchitida chripka A, B, herpes simplex, ko-

ronavirus, virusy Coxsackie A21,
B2, B3, B5, ECHO 10, adenovi-
rusy 1-7, 14, 21

Rinitida chripka A, B, rinovirusy, korona-
virusy, parainfluenza 1-3




V hornim dychacim traktu — odlupovani epitelu, silné prokrveni, edém,
cervené zabarveni sliznic

Porucha posunu hlenu dusledkem poruseni funkce kinocilii a ztraty
epitelu - hromadéni hlenu a sekretu v nizsi ¢asti dychacich cest —

pridruzena bakterialni bronchopneumonie (+ imunosuprese zplsobena
chfipkovym virem na fagocytarni aparat plic)




Chripka

1918 — ,Spanélska chfipka*
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1918 =

1957-
58

195

Pandemicka
“Spanélska chfipka” H1N1
Nejvice devastujici
chfipkova pandemie
novodobé historie, ktera
zabila vice nez 500 tis. Lidi
jen ve Spojenych statech a
20 az 50 milionu lidi
celosvétove.

Pandemicka
»Asijska chfipka" H2N2

Prvné zaznamenana v Ciné.

Tento virus zpusobil asi 70
tis. umrti v USA béhem let
1957-58. Vzhledem k tomu,
Ze tento virus se v populaci
nevyskytuje od roku 1968,
osoby mladsi 40 let nemaji
proti nému imunitu.

Chripka

1977

1968- =
69

1977 ©

: 2
1997 2002 2004
Pandemicka 1997 @
"Hongkongska chripka"
H3N2

Prvné zaznamenana v Hong
Kongu. Virus zpUsobil 34 ti.
umrti v USA. Tento virus
dodnes cirkuluje.

Nové kmeny u ¢lovéka
“Ruska chfipka” H1N1
Izolovana v severni Ciné.
Virus byl podobny tomu,
ktery cirkuloval pfd rokem
1957. Z toho dlivodu osoby
narozené pied rokem 1957
byly obecné imunni.

2005-6 ©

2009 ©

Nové kmeny u ¢lovéka
H5N1
Poprvé byl virus pfenosny
pfimo z ptakd na ¢lovéka. 18
osob z Hong Kongu bylo
hospitalizovano, 6 z nich
zemfelo.

“Ptaci chripka” H5N1

“Praseci chfipka” H1N1
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,Nikdy od ¢erné smrti se po
povrchu svéta nepiehnala takova
nikaza; nikdy mozna nebyla
nikaza pfijimana stoiCtéji.”

LONDYNSKY LIST THE TIMES, 18. PROSINCE 1918



Life expectancy-USA, 1900-28
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PROC BYLA CHRIPKA leZelana
V LETECH 1918-1919 Uzké fimse

. = nad jamou,
TAKOVY ZABIJAK? 0 niz vé-
déla, ze je
bezednd. .. kdyz se vysplhala zpét z této hloubky,
bolest se vrdtila, straslivd nepfekonatelnd bolest
probihajici jejimi cévami jako silny pozdr, chripi ji
plnil pach rozkladu, naslddly ddvivy pach hnijiciho
masa a hnisu; otevrela oci a vidéla bledé svétlo
hrubou bilou Idtkou, kterou méla pres oblicej,
védéla, Ze onen pach smrti je v jejim vlastnim téle,
a s ndmahou se pokousela zvednout ruku. . .”

Tato pasaz je z povidky Bledy jezdec, bledy kuan
americké spisovatelky Katherine Anne Porterove
(1890-1980), jez byla poprvé zvefejneéna v roce
1939. Porterova byla jednim z mala soucasniku,
ktefi literarné zpracovali hrizy chfipky v letech
1918-1919, béhem niz zemfel jeji snoubenec

a ona sama témér podlehla.



V dobé pandemie chripky

v letech 1918-1919 si nékteri
lidé, jak je ilustrovano na této
karikatufe, mysleli, ze nemoc
vyvolava bakterie. Dnes vime,

ze chiipka je virové onemoc-

i .
s WArg I ED " néni, ale je pravdepodobne, < ,
// 1M U R D ER | ze pridruzené komplikace
4 2 ¥ ' | zpUsobené sekundarnim | |
‘-;’f‘ ~' bakterialnim zapalem plic | I
. o l prispély k vysoké umrtnosti i
ks ‘r:‘,\:',"_'_,: : ! béhem této pandemie.
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Classification criteria

P o

Nucleic acid RNA

Symmetry Icosahedral Helical
of capsid I | l '
Naked or Naked Enveloped Enveloped
enveloped I I |
| | | | | | | I ! | I f:
Genome ds ds (&)issi (h)iss () ss T (h)iss () ss = (H)iss )ss (ss (Oss (s Hiss
3

8
segments segments

I

2 copies

|

architecture 10-18 2
segments segments

Baltimore class III III 1A% v IV IV VI IV AY4
AR
N B S

{ : b £

@' @ @ == ¢ War o

Family name Reo  Birma Calici Picorna Flavi Toga Retro Corona Filo Rhabdo Bunyfl Ortho-

. - @ . . 0

Virion
polymerase (+) (+) (—) (_) (—) ("') (+) (_) (+) (+) (+)
| | | l ! | l | | | |
v_""°" 60-80 60 3540 2830 40-50 60-70 80-130 80-160 80X 70—  90-12(
diameter (nm) 790-14,000 85 X
l ' I L 5 l
Genomesize ,, ,; 8. 7284 10 20 3529 ‘[69] 127 f3-16 13521 1620 10-14

(total in kb)



Celed  Orthomyxoviridae
Rody Influenzavirus (A a B)

Virus chfipky C

Lipid Bilayer
G NA (Neuraminidase)

‘/HA (Hemagglutinin)

M, (Matrix protein)

Infected cell protein
NS,

PB1, PB2, PA X
(Transcriptase complex) NP (Nucleocapsid)

Pleomorfni sférické az vlaknité ¢astice o velikosti 80-120 nm

8 segmentl —ssRNA, asociovano s RNAdep.RNA-pol.



Cytoplasm

Replikace viru chripky

(PBD(PA)(PB2)

| Host mRNA

SN ¥ ®© — @AN\S PBIPB2,PA Nucleus
(4) strand mRNA BANNS HA, NA

Figure 9 Single-cell reproductive cycle of
influenza A virus



U viru chripky nestaci pro uvolnéni genomu fuze obalové
membrany viru s membranou endozomu, proto fuzni
transmembranovy protein M2 ma téz funkci protonového kanalu - to
vede k vyssi acidifikaci a rozruseni viroveho nukleoproteinu s
matrixovym proteinem viru M1, coz vede k uvolnéni
ribonukleoproteinu

Endosome




Orthomyxoviruses

Virus

Influenza A, B, and C viruses

Disease mechanisms

Disease

Influenza

* Acute febrile respiratory tract
infection

* Rapid onset of fever, malaise,
sore throat, cough

* Children may also have
abdominal pain, vomiting,
otitis media, myositis, croup

Complications

* Primary viral pneumonia

* Myositis and cardiac
involvement

* Guillain-Barré syndrome

* Encephalopathy

* Encephalitis

* Reye’s syndrome

Infects upper and lower respiratory tract

Pronounced systemic symptoms caused by cytokine response

to infection

Antibodies against hemagglutinin and neuraminidase (HA and NA)
are important for protection against infection

Recovery depends upon interferon and cell-mediated immune

response

Susceptibility to bacterial superinfection due to loss of natural

epithelial barriers

HA and NA of influenza A virus undergo major and minor
antigenic changes, leading to new susceptible hosts

Virus =

Epidemiology

Transmission

* Inhalation of small aerosol
droplets

* Widely spread by
schoolchildren

At risk or risk factors

* Adults (typical “flu” syndrome)

* Children (asymptomatic to
severe infections)

* Elderly, immunocompromised,
and those with cardiac or
respiratory problems
(high risk)

Figure 12

Central nervous system
Muscle involvement

Distribution of virus

* Ubiquitous; local epidemics,
global pandemics

* More common in winter

VYaccines or antiviral drugs

* Killed vaccine against annual
strains of influenza A and
B viruses

* Live, attenuated influenza A and
B vaccine (nasal spray)

* Antiviral drugs: amantadine,
rimantadine, zanamivir,
oseltamivir

Mucosal surfaces

:

Local spread in
respiratory tract

s \

Secondary
bacterial
infections
Influenza  Primary
syndrome viral
pheumonia



Mistem primarniho pomnozeni je sliznice dychacich cest. Neuraminidaza
snizuje viskozitu ochranneého sliznicniho hlenu, Cimz umoznuje pfistup
virt k receptorum vnimavych bunék.

Nasledné zanétlivé reakce, destrukce sliznice edém.

Nékdy nahla smrt nasledkem napadeni pneumocytt a poruchy oxido-
redukénich funkci

Sekundarni bakterialni infekce.

Reyliv syndrom — nejCastéji u déti, prokazana souvislost s [é¢bou
aspirinem; encefalopatie, poskozeni jater a ledvin

Terapie — amantadin — alkalizuje prostfedi fagozému, Cimz znemozriuje
uvolnéni nukleokapsidy do cytoplasmy



Antigenni drift —
postupna akumulace

mutaci
Antigenni shift — nahla Antigenic drift. _
zmena viroveého fenotypu The gradual accumulation

of mutations

3t hE E S

Antigenic shift:
A sudden change

In antigenic type © Elsevier 2005



- 1889
1890 HZN?
- 1900:
oo H3N2
1910
L 1918:
1920 4 HINI
‘Spanish’
1930
1940 4
1950 ~
. 1957:
H2N2
1960 —/acian’
1968:
H3IN2
1970 -, ‘
Hong Kong
L. 1977:
HIN1
1980 .o csian’
1990

[{{4

HINI

5% years

68 years
1950: 59 years
- =5
H2N2
-8
HIN2
-€
Y

© Elsevier 2005
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Reassortment (v praseti)




Reassortment (u Cloveka)




Mutace (u Cloveka)
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SURVEILLANCE:

12

Sezonni variace v incidenci

choroby - chfipka

Percentage of all deaths caused
by pneumonia and influenza

JiZzni polokoule ® Tropicka oblast ®  Severni polokoule

Vyskyt chfipky v ruznych kllmatlckych pasmech béhem roku.

R lul Ade r/ y Kendal AP, Shortridge KF, Hampson A, and o, Influenze surveiliance in the pacitc doin



SYNCPSIS

Highly Pathogenic Avian Influenza
H5N1, Thailand, 2004

A in,*t Prasit Chaitaweesub,” Thaweesak Songserm,i Arunee Chaisingh.§
60 an,* Chantanee Buranathai,” Tippawon Parakamawongsa,* Sith Premashthira,*
=~ —— Naekdy averege detoctions *de” Amonsin,| Marius Gilbert,# Mirjam Nielen,T and Arjan Stegemant
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Figure 2. Epidemic curve of the confirmed highly pathogenic avian
influenza H5N1 outbreaks in poultry in Thailand by date of notifi-
cation. A) January—May 2004. B) July-December 2004.



Avian Influenza Viruses

Low Pathgenicity Highly Pathogenic
(LPAIY) (HP A l)

H1~-H15 HS , HY

Y \ Localized
: Respiratory,



Faze 1
JV Asie 1996—-2005

c
- a7
Africa 7 ) & A
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’} SE Asia 1996-2005 s ny
., ®Wildhind deaths Ty .

* Mnoho umrti ptaku

. Sifeni epidemie mezi dribezi

* Mrchozrouti a predatori na farmach
« Umrti v blizkosti zdroje infekce



Faze 2
Léto 2005
Spread west-central
Asia

Africa 7 g‘ﬁ
‘A‘l}. NW China/Siberia Jul-Aug - Ef;
’} 2005 -
| A =T '

« Epidemie pfedevSim mezi drubezi

* Neprobiha v dobé migrace ptaku

* V tomto obdobi roku maly pohyb ptaku
« Sledoval cesty transportu drubeze



Faze 3
Podzim 2005
Vychodni Evropa

- I f’
| 7 ' |
A
‘/\‘S. October-December 2005 Cﬁ:ﬁf J o3
,} ) AT
Velké epidemie mezi driibeZi u Cerného mofe
Nekteré pokracovaly do Ruska

Divoci ptaci: postizeno malé mnozstvi labuti velkych, ovsem

stovky jich nasledn& umiraji u Kaspického jezera a Cerného
more



Chorvatsky zemedélsky

délnik dezinfikuje auto pobliz
| rybnika ve vychodochorvatske
" vesnici Zdenci, kde byla v roce
% 2005 mezi divokymi labutémi
zjisténa ptaci chripka. Zeme
okamzité zareagovala zakazem
lovu a prepravy divokého
o ptactva a drubeze.




Faze 4
zima-jaro 2006
Divoci ptaci a
dribez v Evropé

Africa 7 A
‘A“{} : January-March 2006 wﬁ 3
) =T

Perzistentni epidemie mezi drubezi v Turecku a Rumunsku; néco malo
na Ukrajiné

nejprve v jizni Italii a Recku, nasledn& v Némecku a Francii

Migrace ptaku od nezvykle chladného Cerného more



Rumunsti délnici se zbavuji
plastovych tasek obsahujici

mrtvé domaci ptaky usmrcene na
zakladé podezreni z pritomnost
ptaci chripky v organismu ve
vesnici vychodné od Bukuresti
v roce 2005. U lidi maze H5N1
neboli ptaci chripka zpusobit
vazne naruseni plicni tkane.

& Kvétsiné umrti u lidi doposud

= doslo u postizenych, kteri byli

N v tésném kontaktu s infikova-




Faze 5
unor 2006
Afrika a Indie

k} - =R

« Epidemie v Africe, Indii a Pakistanu
 Pouze drubez



H5N1 outbreaks in 2005 and major flyways of migratory birds
Situation on 30 August 2005
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Affected areas With confirmed human cases of H5N1 avian influenza since 2003

Status as of 23 August 2006

Latest available update
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Turkey
Cases: 12
Deaths: 4

J—

Country, area or territory
Cases: cumulative number
Deaths: cumulative number

[
- D)

Azerbaijan
Cases: 8
Deaths: 5

<o H
Iraq
Cases: 2 | .= 1' L;
Deaths: 2 | /] ool a1
N L
°<i 3E

Djibouti
Case: 1

{ o
1 1 - Areas with confirmed human cases

China

Cases: 21
Deaths: 14

Thailand
Cases: 24
Deaths: 16

Indonesia
Cases: 60
Deaths: 46

0 550

z@} World Health The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever

Organization the

of its frontiers or

on the part of the World Health Organization concemning the legal status of any country, territory, city or area or of its authorities,

Data So
Commui

. Dotted lines on maps represent approximate border lines for which there may noty

2003 — 8/2006

Viet Nam
Cases: 93
Deaths: 42

Cambodia
Cases: 6
Deaths: 6

1,100 2200 Kilometers S A

N v

H5N1 rozsSireni

Areas reporting confirmed occurence of HSN1 avian influenza in poultry and wild birds since 2003

Status as of 2 August 2006
Latest available update
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Human Case of HSN1 Avian Influenza
- since 2003 and as of 11 May 2006 -

Diie-off at
2003 2004 Qinghai lake 2006

o -

25 142 / 208 (68.39%)
cases occurred in the
Cecember — March

20

Ho.odcasas

1112 1 2 % 4 &5 & 7 @ @ o1142 1 2 3 4 5§ 8 7 &8 101142 1 2 3 4 &

m Viet Mam (N=23) @ Thailand (H=22] o Cambadia MN=&) O Indonesia (H=33] Dars af onsst
B China (N=1a]) B Turksy (MN=12} M lraig (M=2) O Az=rhaijan (H=8)
m Egypt(N=13) EDjibautd (M=1)




Celkovy pocet potvrzenych lidskych pfipadu infekce HS5N1

versus umrti

Zoms 2003 2004 2005 2006 Total

piipadil [umrti piipadil [amrti piipadi [umrti piipadi [umrti piipadi [umrti
23 |Azerbajdzan | 0 0 0 0 0 0 8 5 8 5
& Kambodza | 0 0 0 0 4 2 2 6 6
@ (Cina 3 2 0 0 8 5 |12 | 8 |21 | 14
=m Djibouti 0 0 0 0 0 0 1 0 1 0
= Egypt 0 0 0 0 0 0 15 7 15 7
=1 Indonésie 0 0 0 0 17 11 53 43 72 55
= [[rak 0 0 0 0 0 3 2 3 2
B Thajsko 0 0 17 12 3 3 25 17
@ Turecko 0 0 0 0 0 0 12 4 12 4
3 Vietnam 3 3 29 20 61 19 0 0 93 42
| Celkem §) 5 46 32 95 41 109 74 256 | 152




Klinicky obraz sezonni versus
Jptaci” chripky

Sezonni chripka:

inkubace 2-4 dny

prenos vzdusnou cestou -
,droplets*

nahly nastup

suchy drazdivy kasel (tracheitis)
hore€ka nad 38°C

bolest hlavy, svala, kloub

u déti obCas prijem a zvraceni

do klinického obrazu chfipky
nepatii RYMA

Ptaci chripka:

inkubace az tyden, nelze vylougit i
delSi — 10 dni WHO

prenos vzdusnou cestou, nelze
vylougéit ani cestu fekalné-oralni
virus muize byt pfitomen i v mog¢i
hore€ka nad 38°C

pocit dechové tisné, kasel

muze byt prijem

Komplikace:

akutni respiracni distress syndrom
selhavani ledvin

multiorganové selhavani

akutni encefalitida

tézky priajem



Intensity

Year: 2885 Heek: 85

2 Ho Report
O Low

2 Medium
@ High

@ Yery High

Compiled at 10112 on Mag niE o

“The flu is now arriving atgate 4 ...~




Prehled chripkovych vakcin

 |naktivovana

celovirionova New vaccines are developed each year to
combat rapidly changing influenza viruses

St€pena / / /
subjednotkova > ' SO
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virosomalni ] FADAM.
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« Priprava na KE, vyvoj smérem k TK (napf. MDCK, VERO)
« Parenteralni aplikace

- Ziva atenuovana vakcina @sélni ap@




Vakcinace proti chripce

Split-particle vaccine: Subunit vaceine:

Whole virion vaceine: .
purified HA and NA antigens

complete, inactivated virus particles split particles in a highly purified
form

NU:
Syndrom Guillian-Barre (akutni zanétlivé postizeni nervi —sochrnuti

konéetin a poruch smysld, napF. Fort Dix praseéi chfipka)
Anafylaxe - vajecny albumin



I Get the flu shot
M ...not the flu.

HEIGHT
OF FLU
SEASON

CASES

Optimal time for
vaccination

Oct. Nov. Dec. Jan. Feb.
MONTH

Pro dostaveni se maximalniho ucinku vakciny je nutné provést vakcinaci v
fijnu-listopadu pred zaCatkem chfipkové sezony



wh

Long wait for vacciné

——

«.Influenza epidemic, New York, 1947.

Times photograph

| ——




Serologicka diagnostika
— Al —AGID, ELISA, HI, NI
—ND — HI, ELISA

|zolace viru
Rychlé testy
Molekularni diagnostika (rRT-PCR) (AlI/ND)



Virus Level

AGID (IgM, may start to decrease after 30 days)

Days Post-Infection

~
ELISA (1gG) .
HI (10G)
_Antigen Capture \
'RT-PCR
Virus Isolation
| | | |
0 7 14 21 28



|zolace viru

* vzorky — jakekoliv (tkane, vytery)
* vyhody

— Zlaty standard”

— citlive — jakykoliv subtyp
* nevyhody

— nakladné a pracne

— riziko falesné negativniho vysledku (spatne
nakladani se vzorkem)

— nutné specialni vybaveni




Chorioallantoic membrane inoculation

Amniotic cavity

\ Air sac

Herpes simplex virus
Poxvirus
Rous sarcoma virus

Shell\/ ’\\/Shell membrane

Amniotic inoculation

Influenza virus

ag.

Mumps virus

, Yolk sac inoculation | Herpes simplex virus

\_M Allantoic inoculation | Influenza virus

Chorioallantoic
membrane

+ Hirstuv test: ke krvinkam se pfida amnionova Ci
allantoicka tekutina a po 30 minutach je test
vyhodnocovan — v pfipadé pritomnosti viru dojde k
aglutinaci krvinek

Mumps virus
Newcastle disease virus
Avian adenovirus



Serologicke testy

* Hemaglutinacne-inhibicni test
 ELISA



Rodina ohrozena chripkou
je pripravena dat si ve velkem
poustet zilou. Pousténi zilou
bylo oblibenou, byt neucinnou
lé¢bou na celou fadu chorob

v dobach predtim, nez byla
znama skutecna podstata
nékterych chorob.




V roce 1918 patrilo mnoho
americkych vojenskych
zakladen k mistum zasazenym
epidemii chripky. Na obr. je
chripkovy tabor v Lawrence ve
staté Maine, kde byli pacient

leceni cerstvym vzduchem. Totc
opatreni bylo pouzivano jako
zpusob k zastaveni epidemie
Vojak na obrazku uprostred

ma na obliceji masku, aby
se nenakazil.



Antiviral Agents for Influenza

Class/agent Brand name Route
M2 inhibitors
Amantadine Symmetrel PO
Rimantadine Flumadine PO
NA inhibitors
Zanamivir (GG167) Relenza Inhaled
Oseltamivir (GS4104) Tamiflu PO
Peramivir (RWJ-270201)* PO

*Investigational in USA




Agent ADR Severity Freq Dose-
related

Amantadine  CNS Mild- severe 10-30%  Yes

e} Mild Common Yes
Rimantadine CNS Mild- moderate <10% Yes

€] Mild Common Yes
Zanamivir Broncho- Mild- severe Very un- No

spasm common
Oseltamivir Gl Mild Common Yes




Amantadin a rimantadin — pouZiti je omezeno jen pro profylaxi a Cashou
terapii chfipky typu A. Profylaxe je omezena na pacienty s
imunodefektem, osoby alergické na chfipkovou vakcinu...

Amantadin — fada nezadoucich ucinkl postihujicich zejm. CNS —
halucinace, desorientace

Rimantadin — horeCnaté vedlejSi uCinky

- V obou dvou pripadech byly popsany rezistentni kmeny viru chripky

/"\\




SARS

Tézky akutni respiracni syndrom
(Severe Acute Respiratory Syndrome)

NO = B
VISITORS o pim
ALLOWED! &

3




Hongkong je oznaCovan za hlavni centrum Sifeni smrticiho viru SARS.
Pravé z Hongkongu se epidemie rozletéla do celého svéta.



15. tinora 2003
Lékat JL L z jithoc¢inské provincie Guangdong se ubytovava
v 9. patie hotelu Metropole v Hongkongu a citi nevolnost.




22. tnora 2003 je 1ékar hospitalizovan v nemocnici Kwong Wha
s diagndzou na akutni syndrom zapalu plic. Lékar JL L 4. biezna
na nemoc zemiel. Jde o prvni znamou obét’ SARS.




24. tnora 2003. Dalsi host hotelu Metropole je hospitalizovan v
nemocnici Prince of Wales, kde mimo jiné prenesl ndkazu na pacienta,
ktery po propusténi navstivil bratra na sidliSti Amoy Gardens.



!
Sidhista Amoy Gardens

SARS se na sidlisti Amoy
Gardens ryehle rozsinl a nakazil

| vice neZ 300 osob Nejvica v I Iﬂngk‘mg
| bloku E | | ®

19. bfezna 2003. Objevuje se teorie, Ze se virus Sifi kanalizaci.
Pacient, ktery z nemocnice nakazu prinesl na sidlist€¢ Amoy Gardens,
byl neobycejné infekcni.




Let: Hangkong - Singapur

TFi turiste, Kteri bydiel v hotelu

Matropole, 58 vracaji

pravidelnou leteckou linkou do

Singapuru.

SITZAPUr
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aiest”
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—

23.birezna 2003 Virus se dostal pravidelnou linkou Hongkong —Singapore
do dalsi jihoasijské zemé. Jednou z cestujicich je 1 Sestadvacetileta
letuSka Esther Mok. Sama se z nemoci vylécila, ale nakazila asi 160 lidi.



Let: Hongkang - Hana)
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26. biezna 2003 epidemiolog WHO Carlo Urbani diagnostikuje SARS
za novou nemoc. Sam se vSak nakazi a umira.




The subway system is usually

crowded, but during the SARS
period, only five people can be
seen inside this subway car.
(2003 May 11)

Hongkong

3 — -
"'a-.__,'i“‘} \

Hanu:-j}.

‘-H\III. '
AV ictnam

28. biezna Vylidnéna Cinska metropole Peking se postupné stava
,,méstem duchu®. Vzrustajici pocet noveé nakazenych SARS donutil
Cinské predstavitele uzavrit vSechny instituce a verejna prostranstvi.
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Kanada

J

Toronto
-

Tunsta z hidelu Matropole s
Yrascl do H-r'.lf'ﬂﬂ:,-'. MaZ 5. bfezna
W NEMORCICl EI'}F.I"I'.IE-"I'I..Q"
zamial, nakazil & piibuznych.

29. brezna — nemocnice Scarborough Grace hlasi 132 nakazenych a 12
mrtvych. Nékolik nakazenych pochazi z katolicke skupiny, ktera ma své
koteny na Filipinach. Béhem jejich setkani se nakazilo 110 lidi.



I staty s vyskytem nakazy SARS
staty kde SARS zabijel
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Country Cumulative number Number of Number
of case(s) deaths recovered
Australia 5 0 5
Brazil 1 0 1
Canada 252 38 192
China 5327 348 4933
Colombia 1 0 1
Finland 1 0 1
France 7 0 6
Germany 10 0 9
Hong Kong 1755 298 1429
India 3 0 3
Indonesia 2 0 2
Italy 4 0 4
Kuwait 1 0 1
Macao 1 0 1
Malaysia 5 2 3
Mongolia 9 0 9
New Zealand 1 0 1
Philippines 14 2 12
Republic of Ireland 1 0 1
Republic of Korea 3 0 3
Romania 1 0 1
Russian Federation 1 0 0
Singapore 206 32 171
South Africa 1 1 0
Spain 1 0 1
Sweden 3 0 3
Switzerland 1 0 1
Taiwan 676 84 498
Thailand 9 2 7
United Kingdom 4 0 4
United States 73 0 63
Vietnam 63 5 58
Total 8442 812 7424
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Figure 1. Epidemic curve,
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Date of Orset

Hong Kong, June 16 (from Yeoh).

Proboble cacocs of SARS by date of oncot, Viet Nam (n=¢1")

Hanoi

1 February - 7 Aprd 2003
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Figure 2. Epidemic curve, Hanoi (from Heymann).
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16 Hong T. Wang IW., Sun YL. Duan SM. Chen LB, Qu JG. Ni AP et @ Chlamvdia-like }".l:u'[ia:]-cx@wmnm'iruﬁ-]i];t‘ particles
are found in autopsied specimen of SARS patients through TEM, Journal of Chinese Medicine, 2003, 83(8): 632+ 636

e

1 © 2001 Nature Publishing Group htlp:ffmedicine.nature.(i&rh,I, ICLES

A newly discovered human pneumovirus isolated from young
children with respiratory tract disease

BERNADETTE G. VAN DEN HooGEN', JaN C. DE Jong', Jan Groen', THIs KUlKeEN', RONALD DE

ARTICLES
GrooT?, Ron AM. FoucHIER' & ALBERT [D.M.E. OsTERHAUS'

! Departments of Virology and *Pediatrics, Erasmus Medical Center, Rotterdam, the Netherlands
Comrespondence should be addressed to A.D.M.E.O.; email: osterhaus@viro.fgg.eur.n!

(3@ Coronavirus as a possible cause of severe acute respiratory
syndrome

J5 0 Peiris, STLal, LLMPoon YGuan, LY CYam, W Lim, J Nicholls, WK 5 Yee, W W Yan, M T Cheung, V C C Cheng
K HChan, DN C Tsang, R W H Yung TK Ng, K Y Yuen, and members of the SARS study group®

e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MAY 15,2003 VL, 348 NO. 20

A Novel Coronavirus Associated .
with Severe Acute Respiratory Syndrome Aetiology

g
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Thomas G. Ksiazek, D.V.M., Ph.D., Dean Erdman, Dr.P.H., Cynthia S. Goldsmith, M.S., Sherif R. Zaki, M

r
Teresa Peret, Ph.D., Shannon Emery, B.S., Suxiang Tong, Ph.D., Carlo Urbani, M.D.* James A. Camer, Ph.I Kuﬁh 5 pustu Iat ES

Wilina Lim, M.D., Pierre E. Rollin, M.D., Scott F. Dowell, M.D., M.P.H., Ai-Ee Ling, M.D., Charles D. Humpt

Wun-Ju Shieh, M.D., Ph.D., Jeannette Guarner, M.D., Christopher D. Paddock, M.D., M.P.H.T.M., Paul R - -
Barry Fields, Ph.D., Joseph DeRisi, Ph.D., Jyh-Yuan Yang, Ph.D., Nancy Cox, Ph.D., James M. Hughes u I E ur “Irus

James W. LeDuc, Ph.D., William ). Bellini, Ph.D., Larry J. Anderson, M.D.,, and the SARS Working Gr



*Profesor Chandra Wickramasinghe z Cardiff University
v dopise pro prestizni Iékarsky Casopis The Lancet rozviji
teorii o tom, ze koronavirus vyvolavajici SARS je
mimozemského puvodu.

Sir—
viable

MICIOOrganisms  in

SARS—a clue to fs origins?

rr_

samples of

stratoepheric air at an aldtude of 41 lan.™

aboard

With respect to the SARS outhbreak, a
prima facie case for a possible space
incidence can alreadv be made. First, the
virus is unexpectedly novel, and appeared
without warning in mainland China. A
small amount of the culprit vims
mtroduced into the stratosphere could
make a first tentative fall out East of the
great mountain range of the Himalavas,

sterile
balloon

where the ﬂ,ualr:-s.phun: i=  thinnest,

followed by sporadic  deposits In
neighbournng areas. If the wvirus is only

We collected the =zamples in specially
designed

crvosamplers  camied
launched from the

planet. MNew cases might continue to
appear until the stratospheric supply of
the causative agent becomes exhausted.

*Chandra Wickramasinghe,
Milton Wainwright, Jayvant Narlikar

*Cardiff Centre for Astrobiology, Cardiff University,
Cardiff CF10 A0Y, UK (CW); Department of
Malecular Biology and Biotechnalogy, Sheffield
University, Sheffield, UK (NW); and Intar-University
Certre for Astronomy and Astrophysics, Pune,
Inclia (M)

te-mail: wickramasinghe@cf.ac.uk)




Classification criteria

P o

Nucleic acid RNA

Symmetry Icosahedral Helical
of capsid I I l '
Naked or Naked Enveloped Enveloped
enveloped I I 4

| | | | | | | I l | I f:
Genome ds ds (t)ss (H)ss (H)ss (H)ss (F)ss (H)ss (Oss (ss (ss (Oss Os Bis
architecture 10-18 ) 2 copies 3 8

segments segments segments segments
l ‘ | |

Baltimore class III III 1A% v IV IV VI IV Vv V AY4 Vv

Family name Reo  Birna Calici Picorna Flavi Toga

L

37

e

=

Rhabdo Bunya Ortho- Para-
] | myxo mylxo

Virion '
polymerase (+) (+) (—) (_) (—) ("') (+) (+) (+) (+) 5 )
| | | 1 | | | | | I
V_""°“ 60-80 60 3540 28-30  40-50  60-70 70-  90-120 90-120 150300 S0-300
diameter (nm) 790-14,000 85 X '
e Al
. l ‘
Genome size . 557 g 7284 10 12 359 127 13-16 135-21 136 1620 I0-14

(total in kb)



SARS

b Mucleocapsid protein (N)
. Spike .
¢ protein a ‘
. Envelope
protein (E)

4 | W | e - ¥ P2y po e iy E S S T TR Ty e e 1
P el e e R i L il R S i et Tl I SR R e o - oy Lo 6 5

Figure 1 | Morphology of the SARS coronavirus. a | Electron micrograph of the virus that was cultivated in Vero cells image
courtesy of Or L. Kolesnikova, Institute of Virclogy, Marburg, Germany). Large, club-shaped protrusions consisting of spike protein
fonm a crown-like corona that gives the virus its name. b | Schematic representation of the vinus. A lipid bilayer comprising the spike
protein, the membrane glycoprotein and the envelope protein cloaks the helical nucleocapsd, which corsists of the nucleocapsid
protein thatis associated with the viral RNA. In the case of coronavinuses, the lipid envelops is denved from intracellular membranes.

t(apsida (100 nm) obsahuje +ssRNA o 30 kb; jednu z nejvétSich svého druhu
Siroka hostitelska specifita koronaviru: od Clovéka po krocana; obvykle zpUsobuiji
respiracni onem, enteritidy, hepatitidy nebo infekce CNS, u Clovéka respirdzy.



Replikace
SARS-CoV v
hostitelské
burice

Viral release

=

Uncoating

Genomic RNA (+ve)
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Translation of ORF1a
and ORF1b

Viral replication
complex

Transcription
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Cibetka druhu Paguma larvata je podezrela

z toho, Ze je zdrojem koronaviru vyvolavajiciho
u lidi SARS

Cibetka patri k oblibenym pochoutkam
Cinské kuchyné. U Sesti cibetek
prodavanych na trhu nasli védci
koronavirus témer totozny s koronavirem
vyvolavajicim SARS.

Isolation and Characterization of Viruses Related to the SARS Coronavirus from
Animals in Southern China

Y. Guan,'#f B.J. Zheng,' Y.Q. He.” X. L. Liv.” Z.X. Zhuang.” C.L. Cheung,' S.W. Luo,' P.H. Li."' L.J. Zhang,' Y.J. Guan,’
K.M. Butt," K.L. Wong.! K.W. Chan.” W. Lim.* K.F. Shortridge.' K.Y. Yuen,' J.5.M. Peiris.' L.L.M. Poon'

'Depm‘[ment of Microbiology, The University of Hong Kong. University Pathology Building, Queen Mary Hospital, Hong Kong
SAR. P.R. China. *Center for Disease Control and Prevention, Shenzhen. Guangdong Province. P.R. China. “Department of
Pathology, The University of Hong Kong, University Pathology Building, Queen Mary Hospital, Hong Kong SAR, P.R. China.
*Government Virus Unit, Department of Health. Hong Kong SAR. P.R. China.

#*To whom correspondence should be addressed. E-mail: yguan @hkucc.hku.hk
TThese authors contributed equally to this work.
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Cinska policie s divoce Zijicimi
zviraty zabavenymi na trzisti.
Po vysloveni domnénky, ze by
virus SARS preskocil na lidskou

' populaci z cibetek nebo zvirat
pojidanych v restauracich

a porazenych na trzistich €i

z divokych zvirat, ktera se
zpracovavala na maso v jizni
Cing, zahajili Cinané program
porazek, pfi nichz vybili pres
10 000 cibetek a dalsich zvirat
podezrelych z toho, ze jsou
nosici virus SARS.




,ouperprenaseci”

Table 1: Superspreaders: Mumber of infected persons and outcome

Age City O—H* Co-morbid Infected  Qutcome Reference
conditions persons™
64 Hong Kong 7 na. 13 p+s dead MMWR 52:
2418
47  Hanoi 3 none 20p dead WER TE:
L34
26 HongKong =5 none 112 alive Lee NEJM
22 Singapore 4 none 21p,3s  alive MMWER 52
405-11
27 Singapore 3 none 23p 5s  alive MAWE 52
405-11
53 Singapore na. Diabetes, 23p 85 dead MMWEH 52
ischemic A05-11
heart disease
B0  Singapore  n.a. Chronic 62 pt+s alive KINWWE &2
kidney dis- 405-11
ease, diabe-
tes
B4 Singapore 3 Ischemic 12p 35  alive MMWE 52
heart dis- A05-11
ease, left
wentricular
failure
na. Toronto 5 Congestive 44 p dead Donald
heart failure Low
43  Taiwan & Diabetes, 137 p dead MMWE 52
peripheral 4516
wascular
disease

~* Days between onset of liness and hospitalization
** p = probable case, 5 = suspected case

n.a. = nol available



Figure 5. Probable cases of severe acute respiratory syndrome, by reported
source of infection — Singapore, February 25-April 30, 2002 (from MMWR 52:

405-11)



Smrticl wirus SARS

bolesti hlavy "

Kasel, ryma
paleni v krku j \

Rychile |'r|l_|r_|_|||-;| coranAavir SARS

SARS:

Nemoc zacina jako oby¢ejna ryma, chiipka ¢1 nachlazeni.
Inkubacni doba viru miuze byt az 10 dnil.




Smrticl virus SARS

bolesti hlavy —
kasel, ryma ?
paleni v krku i \
dychaci potiZze //
horecka nad 38 C
\

- |

Zasazena plice

Virus se dostane do dychaciho systému a postupuje
nize do plic, coz vede Casto k dychacim potizim.
Pacient trpi horeCkami nad 38 stupnu Celsia



Smrticl virus SARS

& B A bolesti hlavy —
| X s > kasel, ryma
B OGO, T g paleni v krku //i \
49 "l g dychycl potize /z
Rychle mutyjici coronavir SARS
horeCka nad 38 C
Utok na lidsky organiamus

stievni problémy J
oslabeni ledvin /
bolesti kloubu
Zasazena plice \ A

Kromé dychaciho ustroji vSak postihuje takeé gastrointestinalni trakt.
Virus rychle mutuje.




-Pfeziva na povrchu predméta i nékolik
hodin.

-Prenos nakazy je mozny i dotykem.
-Dlouho vzdoruje v moci a stolici.

Ve stolici lidi s prajmovym onemocnéni
preziva i nékolik dni, protoze mu svedci
alkalicke prostredi. Ve stolici zdravych lidi
preziva kratSi dobu.

-Velmi dobre se mu dafi pfi 4 °C, kdy
preziva i tfi tydny.




Specialni kamera na
mezinarodnim letisti Inchon
v Jizni Koreji méri télesnou
teplotu pasazéru prilétajicich

z Ciny. Timto zpusobem byla

v druhe poloviné roku 2003
zjistovana mozna nakazz SARS.
Kontrolni opatreni zjevne
sehrala zasadni roli pfi prevenci

a prolomeni retézce prenosu,
trebaze urcitou roli pfi rychlém
zmizeni choroby patrné sehralo
| Stesti nebo vrtkavost viru SARS.



,V prib¢hu krize SARS byla zjevna
analogie s valkou. U této choroby slo

o napadeni neviditelnym Gto¢nikem,

na n¢jz musely staty reagovat stejné jako
na jakykoliv jiny ttok - zmobilizovanim
zdroji, aby Uto¢nika zahnaly. Mnoho
zemi si uvedomilo, Ze skuteCnym
ohrozZenim bezpe¢nosti nebudou ttoéici
armady, ale nezndmi mikrobi.”

THOMAS ABRAHAM, MOR JEDENADVACATEHO STOLET/: PRIBEH SARS (2005)

(EPIDEMIE SARS SE ODEHRAVALA VE STEJNE DOBE JAKO PRIPRAVY NA VALKU
V IRAKU A JEJI NASLEDNE ZAHAJENI.)



Lécba

-Kromé interferonu-beta neni k dispozici zadna dostupna vakcina nebo
ek

-Bylo provedeno rozsahlé skrinovani vSech moznych potencialnich léku,
ale neuspesne

-SIRNA jako obvykle zklamala

-Proti infekci SARS-CoV ucinkuji protilatky z rekonvascentniho séra

-Vakcinace ve vyvoji a testovani — inaktivovany virus, téz rizné
molekularné-biologické pristupy pro konstrukci nového typu vakciny

(za normalnich podminek by vyvoj vakciny trval 6-8 let)

f ‘ o R ‘Prvnl' inaktivovana SARS vakcina
.



GLYCIRHIZIN vytazek z lékorice
Objevila se latka ucinnéjsi néz dosud pouzivany ribavirin.

Lékorice (Glycyrrhiza glabra L.)

Latku zvanou glycirhizin otestovali
S uspéchem proti koronaviru
némecti védci z |ékarské fakulty ve
Frankfurtu.

Latka vSak ucCinkuje az ve vysokych
koncentracich, ¢imz je pro
praktickou IéCbu nevhodna.

Snaha je vyvinout molekulu
odvozenou od glycirhizonu s

podstatné veétsim ucinkem.



Sérum pacientu, kteri se uzdravili, proti koronaviru zabira. Podobné uc¢inky
ma na virus i sérum zvirat nakazenych blizce pribuznym virem.

Od konce birezna 2003 bylo timto zplisobem lIééeno v hongkongské
nemocnici The Prince of Wales Hospital asi 70 pacientt. Ti se uzdravovali
mnohem rychleji nez pacienti lé¢eni antivirovym preparatem ribavirin

v kombinaci se steroidnimi hormony.



Rhinoviry

Celed: Picornaviridae
Rod: Rhinovirus

Druhy
Human rhinovirus A (HRV-A)
Human rhinovirus B (HRV-B)

(from the Greek rhin-, which means "nose")

Rhinoviry zpusobuji nejCastéjsi béZnou virovou infekci u Clovéka — bézné
nachlazeni, rymu. Vicenez 105 serotypu rhinovirt zpusobuje nachlazeni.
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Velikost genomu: 7,2 — 8,5 kb, na 3" konci poly(A)
Kapsida ikozaedr. struktury, sestavaji ze 4 strukturnich virovych proteina VP1-4



VP1 az VP3 tvori hlavni kostru kapsidu, VP4 vypliuje prostor mezi kapsidou a RNA
Protilatky jsou tedy namireny proti VP1-3.



Zpusob prenosu: kapénkova infekce (vdechnuti kapének obsahujicich virus)
ale také pomoci kapének, které ulpi na rukou nebo predmétech
a jsou pak zaneseny do nosu Ci oCi (rhinoviry jsou vysoce stabilni,
ale jsou nachylné k vyssi teplote).

Infekce probiha velmi rychle. Virus se zachyti na receptor respiratornich epitelialnich
buneék jiz asi za 15 min poté, co vstoupi do dychaciho traktu.

Inkubacni doba 8-10 hodin.

Béhem infekce se vyluCuji vysoke titry viru v nosnich sekretech.

Proc te€e pri rymeé z nosu? Protoze infikované bunky vyluCuji radu molekul vcC.

histaminu,
ktery stimuluje produkci nazalniho sektretu.

Rhinoviry nepronikaji do dolnich dychacich cest, protoze se Spatné replikuji
pri 37°C.

Vakcina? Hm, téZko. Vakcina by musela obsahovat v§ech 105 znamych serotypu a
je otazkou kolik dalsich dosud neznamych.



