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RNA viry

Ortomyxoviridae— InfluenzaA-C

Paramyxoviridae — Paramyxovirus =PIV 1-4
Morbillivirus

Pneumovirus = RSV
Coronaviridae —— HCoVv hMPV

. .. (229E, NL63, 0C43, HK
Picornaviridae —— Enteroviruses

Rhinovirus =—> HRV
Flaviviridae——HCV, virus ¢glut®
Caliciviridae —— Human caliciviruses-Norovirus, Sapovirus
Astroviridae — Astrovirus 3

Rhadboviridae— Lyssa virus

ss RNA

zim

< i .
£ Z Reoviridae —— Rotavirus
o Orbivirus
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Skupina nemoc? spojenl
infekcemi

I nfekce respi i iafllefieé FAVORSV hMRV,K t U
hantaviryé

CNS infekce T enteroviry, parechoviry, flaviviry (WNV, TBE, Zika),
arboviryeée
Infekce jateri pi cornaviry (HAV), flaviviai

Infekce ledvinT hant aviry, é
I nfekce spojeim@ s i munitou

GIT infekce T astroviry, kaliciviry, rotaviry

Hemor agi ¢ k ® Lasa virg, |[Edolyvirus, Marburgv i r u's €

Exant ®mme 8o c ii Winr2us spalnilek, za
Virus pS2zugnic a dal g2
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Respiraln2z viry

A History: ‘
I 412 BC1 symptoms mentioned by Hippocrates /o the Epidemicsii
i 1580 - first influenza pandemic described 3
T 1580-1900 - 28 of influenza pandemics

Y | | | | | | | |
1 T ] T g 7 T 1 1

Adenovirus 1953 HCoV-HKU1 20

HRV 1953 HBoV 200
HRSV 1956 HRV-C 2006
HPIV 1956 WUPyV 2007
{CoV-229E 196 KIPyV 2007
2 1CoV-0C43 15¢ HCoV-MERS 2012
APSenos: 0
i Inhaliov&§n2m aer osolVv[]? roubdschyhqu jFakk adhen §
kaglou, klchaj?
i 100,000 - 1,000,000 virions/ k api | ku
i Dotek infikovan® osoby, negps

sekrety z dichac2ch cest,
Al nkubal modidnoybag dny
ARoz g2 Saemui1:2dnyp Sed5dn2 po pneekuft k u
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AlLastoonot i ck®
i SARST CoV
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H3N2, H13N9
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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 9
— Coryza e L
AND & Case Classification
— A clinician’s judgement that the = Possible case
iliness is due to an infection — Any person meeting the clinical
criteria of RTID
. . ) o m 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
m 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
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VIROLOGICKA VYSETRENI

det

ekce

Pozadované zaskrtnéte (kurzivou uveden typ vhodného materidlu pro jednotlivd vysetreni):

SEROLOGICKA DETEKCE

| [ pcr pRimA DETEKCE DNA VIRD

PCR PRIMA DETEKCE RNA VIRU

Detekce ve vzorku sérq, piipndna likvar
EBV*

Paul-Bunellova reakce
cmv

HHV-6*

HSV*

VZV*

Lipid

Figure 1

Zardénky

Capsid
Parvovirus B19

Klistova encefalitida*

Nucl(?&t)neln

|

Detekce ve vzorku séra
HCV (I/u‘lir A

_ Virus

HCV (

© —Neuraminidase |
(Sialidase)

3§ \Hemaggl inin

i\
ovirdsg19

Mg

Influenza A a B (KFR)

BKV

Detekce ve

Influe
RS vir
Detekce v«

Enterc

(] stam

RS virus (KFR)

Jcov*

Adenovirus (KFR)

WUV*

KIv*

PRIMA DETEKCE ANTIGENU

Detekce ve vzorku z dychacich cest:

Konzultoy

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

Influenza A/B

Adenovirus/RS virus

Detekce ve vzorku stolice:

< |

Rotavirus/Adenovirus

Norovirus

PS2 m§

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

Sdélovdni vysledkii na l. 5380, 5381, 5382.

Negative
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Jak | asto detekuj el

04— |
a0
= Monobacterial BAL
30
L] i vith i i
# Palybacterial BAL without dominant bacterium
= BAL with viruses or/and fungi only
20 i 1 Detected Pneumonia Control group
(n=185) (n=25)
HSV 51 (27,5%) 7(28%)
cMV 31 (16,8%) 3 (12%)
0
PIV-1 3 (1,6%) 1 (4%)
o MEEN IIL _II_I_I_IIILIIIIﬁ
AP CG

Positive Community VentilatorP NV ICU P

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

Virus +-28%

Number of samples

samples P (n=106) (n=22) (n=25) (n=25) )
(n=32) Bousbia et al. PloS 2012
BMC Pulmonary Medicine 2009, 9:22 http://www.biomedcentral.com/1471-2466/9/22
A multiple agents 3 (4.8%) B

H. influenzae 3 (4.8%)

K. pneumoniae 2 (3.2%)

/

Legionella/Chlamydia 2 (3.2%) 4
<]
(%3 *%
Mycobacteria 2 (3.2%) e 4
S
——__|S.aureus 1(1.6%) §
yl& pneumoniae 1 (1.6%) 2 2 |
Strep. spp. 1(1.6%) =
Enterococci 1 (1.6%) E i 4
Ps. aeruginosa 1 (1.6%) =
7 Bacteroides 1 (1.6%) 9 o .d
" Pn. jirovecii 1(1.6%) 2
/" Aspergillus 1 (1.6%) g no HSV-1 HSV-1
Candida 1(1.6%) ] N80 LEL

RSV 1(1.6/«'
-pneumonitis 1 (1.6%)
Figure 3

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).
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Hemat oonkol ogi | t?2 pe

A VDtginou mukok9WW$pogkb®er?2 (85esofagu a hornzho GlI
A Pneumonieu2-3%paci ent T bez hepatt, mnéniagite, encepliplitieas upr ese kost
n.

A Hsv

Sen
A Rsv
A u03%-22%pediatrickich pd%il2entoE pdd HE@pacentT
A Progrese UTRIdo LRTIu 20-6 8% paci ent T
A Mortalita spe/P®nsg s RSV 17
A pPiv
A PIV|nfekce zp'[URT)IbD)hém r o k u vlaryngotzashaitis bromckiolitis a § pkeumonii u
15% dnt?2 em podzimu a jara
AU pacpenH$CT se VyBAky%uU]V¥ pn@Zpadh zapo|lten? detek:
pacient P k 18
ADIouhodob@ vylulov8n2 mTge v®st k nozokomi §lnzm e
A PIV-3j e po HSCT@mpe%p 85§ §!| e dBIV-Ban-2
A URTIsni guj e v e4d%, ainfekceiprogregiujealo LRTIu 13-37%sf at § 1 n2 m 1R-80P6bc e m
A hmpv

A hMPVj e bl2zcR S 2phoud 2 59%-2086enf URAI a tracheobronchiisu  d Nt 2 a dosp
bNRhem zi mn2ch mRs2cT.
A UHSCTpacientT e pwplhlsPivEm meteh foHSCT.
A Coronaviry

AU pacpenH$CT det 6K%-V184% wi cm®nNN asymptomatick® vy
u41%

AU symptomatlcchh pacientT | asto popisovsgny koinf
A HRhV

A HRhVsj sou nej | as CARsg 2k pnsi?l| a tniownZ2,3% dodned @ma ASCE. §

A Asymptomatick ® 13% HSCT pacientT,detek ce s dal g2 mi 199BARI viry ag u

A LRTIu al ogenn?2 HA®@,amI§enbB8§t asgphomBmaosecomeldtbu n

Influenza A viry

H1N1 H1N1 H2N2 § H3N2: =" H1N1

1918 1933 1957 1968 1977 1997 1999 2003 2006 wemp
t t t t [ [ 2004
Human Flu virus ] MBS B g 2005
| isolated 5N1: Bird influenza outbreak in
| Asian flu Russian flu Hong Kong, South China, Feb ZGv 2006
Spanish flu Hong Kong flu Korea, Japan, Laos, Vietnam, 92deaths/17 Ocases

Indenesia, Thai, Malaysia,
Cambodia etc http:/Avww.who.int/csr/disease/avian_influenza
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A Antigenic Drifti s ez - nn

i Meng?
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TV roce 2003-2004, A/Fujian/411/2002-lik
(H3N2) virus b y | domi nantn
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Influenza A Virus Replication {‘:5

Antigenn 2z mD

A Antigenic Shift
TVel k® zmDny,

novl

iZpTsoben&8 vimhDnnou

I Mo hou \pademi k
A PS2 k antigénn 2 h o EmE

i H5N1
shiftu
T H2N2 virus

. m
cirkuloval 1957-1967 H451910
i H3N2 virus se objevil v " o

roce 1968 a¥%p | n N e

nahradil virus H2N2 :fm’iﬁﬂﬁ
HINT, HzNz\
H3N2
H5N1, HON2 —

H7N7

| Whale ETETPRTIECT)

H7N7, HANS, H3N2

f"_

ny

7

chsS

subtyp

Ly

Native Host
Wild water fowl
Duck, etc

~.
)

H1-15; N1-9

genovlch

H7N7, H4NB
o Femet
H H10N4

b~
- Human

HIN1, H1N2,
H3N2, H4NG

H5N1
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Epidemiologi e c¢ch S

A Reservo § r : Li dz& 2 $jentuéypu A)

APSenos-<inhal ovgn2 aerosol u
mluven?2 infikovan®
kT chgn2
10000071 1000000vi ri onT/ k

e Kontakt s infikovanou osobou, nebo
virem kontaminovanil 1
a n&§slednhD pSenos do ol 2, nost

A Inkubace: 18-72 hodin )
A Infekciozita: Maximum 1-2dny p $A&bdnza po zal §t ku

N Pneumonia and Influenza hMortality
Fevep

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

}\eadacm\%

72
2 Runny nose =

Epkemk Tiesiat

% ot All Deaths Dueto PAI
n

seazoral Badine

EEEEEEREEEEREEEREEEEEEEE R
Wigks

Nad | 2m mysl et u stz
KIl'inick® pS2znaky

Influenza Case definition* Symptoms of
Influenza

- . Central a
Priznaky: - Headache _N,:ls,‘:zy or stutty
a) horetka >38°C Systemic nose
. - Fever s - Sore throat
b) kadel (usually high) @ 5¥ . - Aches
c) dusnost Y
) Muscular—=— - Respiratory
d) pneumonie - (Extreme) | & . '/ - Coughing
¢) bolesti v krku Iadnens
) bolesti ve svalech, kloubech Gies
Aches

Epidemiologicka anamnéza:

a) pobyt v oblasti se stalym vyskytem praseéi chiipky v poslednich 7 dnech

b) uzky kontakt v poslednich 7 dnech s pacientem, ktery ma praseé¢i chiipku
potvrzenou ( prukaz S-OIV) ¢i pravdépodobnou (prukaz viru chiipky A

bez subtypizace)

Kop2?2rov§no z-U4p21 PO_I| _2009

11



Symptorm/ chSip

ACKES @ﬂm&s TIREDNESS 510020151

Di agn- za

AVirovsg izol ace
iTk8Rov® kultury, nebo
A Serologie

ARy chl| ®(dnggsd Ypro antigenn?
AProviz o rirkitnick T o b epaemie
APCR

24
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L®| ba (pr-¢®w&myc

ARIMANTADINE (M2)
AJenprotypAnut n® | asn® pod§n?2

AAMANTADINE  (M2)
AJenprotypAnut n® | asn® pod§n?2

AZANAMIVIR (NA)
AtypAaB,nut n® | asn® pod§n?2

AOSELTAMIVIR  (NA)
AtypAaB,nut n® | asn® pod§n?

Paramyxoviridae
Res pi rsaylnnc2i cvirus!| n-

RSV (chl apec I ® enlT pro AML)

13



Paramyxoviridae

Patofyziologie

A ss (_) RNA virus The RSV Genome and Morphology
Ad®el ka genkbmu -~

(Podobnn jako dal g2 p
A Paramyxoviridae
A RSVinfekce v obd™

podzimu a | asn® 3O st
A maximum v |l ednu = E'::f::‘“"““d'eg“'m
A Inkubace 4-5 dn 2 B0 e envelope
A LRI po 5-7 dny e

A Nej | ast DjbiphchiplBidyl&ipmeamonieu d Nt 2
ml adg2ch 1 roku

A 25-40%d Nt 2 wrgnehiolitidu nebo pneumoniib N h e m
p r VRBY infekce

A 31/1000podir ok jsou hospitalizovan?
A 2%zemSou
AlLasto pozdn2 nigpsllieark?y fiinlkfre-kzcae

Paramyxoviridae

Profylaxe ®
A RSV-IGIV (RespiGam) A =
A DNt i 242 cTs/ceBkonickim onemocnin:
35t 1 dnT gestace
APods8§viymB®s2ce RIYsemny
AMogn® objemov® pSet2gen?
A Nen2 pro dnDti s hemodynamicky viz
A Palivizumab (Synagis)i_ant i protein F protil
A DgvalM@anNns2| nn
A MTge redukovat hospitalizaci
A Drah®
A Dodavatel ® se mohou zdr"':"
A Mnoho rodil T se neob8v§ ..‘.‘SYN,‘-\G]S“‘

PALIVIZUMAR




Paramyxoviridae

A vnt g isymptomatik §

A salbutamolMDIj e | ®kem vol by
A Poug2vsg se t,ipl@®piandromidea | i n
ap.o.steroidsv pS2padh hospitalizace

A Virostatikum i ribavirin
AU hospitalizovanTch p
Al nhalaln2 nep@repe@irnnor

Adverse effects

Plasma
Erythrocyte
ribavirine i e
=N "“;.Ld‘“id'.u“ Accumulates 60-fold
0 transporte higher levels
N T/, =40 days
/\N Ribavirin Ribavirin ==—p Ribavirin-P-P-P

0 Generation of ATP
H [+] and PH
Oxidative
ﬁ S\ o)
) B O'H membrane
H 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



Paramyxoviridae

Res pi rsaylnrczi cvirug F RSY

AML M7, M. Down,
st §8S2 16mNs 2

PS2znaky: protrahovan® febr il iceel ktoavcgh yad ytsepr re
Det ekce: RSV z vitNDru rychlotestem a PCR op

RTG plic: oboustrann® atelektaticko infiltr
Terapie: Maxipime, Amikin, Zyvoxid,Noxafil, Gammagard Synagis 120mg i.m.
parenter8ln2z vIgiva, oxygenoterapie, br

PSeklad na ARK k UPWVel héml dn@OnHFOWTr

Paramyxoviridae

Parainfluenzavirus 4

Chl apec dg. ve 4 C
sOmme n o v T (RAGR yut.)

PSed HSCT saiapi@ s
PIV-4 det ekc?.
Z a | ol ribavirine
15mg/kg/dve 3 d8vk 8¢
k o mbi n o WEP®12 gnech
zal al conditioni
Conditioning v
viDku:

fludarabine, busulfan,
alemtuzumab

Ri bavirine pSe
terapie busulfan.

Gt NgB:

Trvaj2c?2 pldoppi t
dobu 4 mRs2cT.

ZemSel D+139 na ak - »
srdel n2 sel h§n?2PIV- § rbaviine * l

L | | |4 | 1

*23.7.20 1 2 3 4 5 6 7 +18.5.20



Paramyxoviridae

| i dskl metapbpneumc

Matrix protein (M)

Glycoprotein (G)

Fusion protein (F) o - N £ phosphoprotein (P)
&

)
SH protein "‘ Nucleoprotein (N)

)

D2vka 2 roky vRku
9/ 2013 dg cALL, euploidn2, CNS status 1
L®l ba podl e Al EOPSRRyfop ALL 2009

BNDhem Protokolu I 1| a
hypertrofick8iklaepgemyopatiedukci kort
po 15 dnech pSerugen? chemoterapie kv~
ng8sl ednhN se vyvinula bilater8ln2 inter

Paramyxoviridae

| i dskI metapneum

A9.5.2014 pozitivn2 NF
AL®| ba:
A IVIG (substituce 0,3g/kg-4 d§vky)
Aribavirine 6pany/ kg
tTdnT
A Respiralnz sel [(F§0,4,0s U
A hMPV potvrzeno z ETR
A hMPVpositivita trvala 4
A Kontroln2z CT 10 dn2 po

9.6.2014

| an

tTdnech pSeruger

oA

5.2014 b0Nh
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Coronaviry

A Coronaviridae

Ass(+) RNA, d®I #B2akbgne nvmimu

Aprvn2z identifikovgn v
A Ui HCoV 229E a NL63

A b - HCoV OC43, HKU1, SARS-CoV (severe acute respiratory
syndrome), a MERS-CoV (Middle East Respiratory Syndrome)

ASARS
ABunn| nl iAGEBptor
A Mortalitai p Si b B5% n N
Alnkubal h2-4dhypba

MERS-pSenos s
s velbloudy, jejich
ml ®kem, slry

Middle East r Y d il human cases
H by region of acquisition
ASymptomatickg | ® b w
— T -
300 { |-@Jordan [ — ¢
MERS: Mortality & Comorbidity ©-Qatar L
Casos with Comorbidities, Pest:320r14 | RN - Updatec: 4:27.14 by @maismajumder | g 250 | [SUK | B8 1 | Ll e
8| [grone e
g 200 | @ Tunisia) L0 : 1 =) m
— R R s
= -®-Oman
'é " i Updated: 26.04.5
Cases with Gomorbities, Pre-320114 | <+ I .e:Yemen, | Imcludes: 386 cases |
vy caes ez | - -
] 20 40 &0 B0 100 120 140 160 o
D NIT TP D DD D DD DD DD N BN
. . e e R S N R
Non-Faial Cases  *Fatal Cases (%) §
g"‘,;s‘f;“ L .,o'*{':ptq“.,;.{,vs & e"i; S E & g
files. Com/2014/04/mers_ /_mortality_4-271.png Week of illness onset/reported ]

Replication of Coronavirus

- Coronaviruses el lB

= 3 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.

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
0/1.11513_coronavirus_HPA.jp
9

N\

4
NP
° l :

A VAVAY N/ golgi vesicles to the cell membrane and are exocy-
\/\l U tosed into the extracellular space.
i NS
subgenomic RNA 'o‘\ H

N NNANNNNS

,go'“ \* NSNS e

S

0 4

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 astem-
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-

AR A
Jassbissssy

tein Mis into the of the en-
reticulum (ER) like the envelope pro-

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

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

shown. Ce

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

B RSVA
B RSVB

RSV-A a RSV-B, O HRY
HRV, HBoV, B HBoV

AdV, Influenza o AdV
A aB ahMPV 3% B Influ A
z B Influ B

t V.O. .SZ 87 % B MPV
pOZItIVIt. g% DOC43

B HEV
ENL63
W 229E
OPIV4
OPIV3
OPIVL
11% aPIv2

Viskyt respiraln2ch v

No. of positive samples

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

2  50%
S 40% -
(]

o  30%
©

£ 20%
S 10% -
g 0% -

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

“PV3 ®@PV4 @MPV EHEV @HBoV ME229E ENL63 [10C43
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Viskyt respiraln2ch vi

No. of positive samples

@ 100% 1
&
£
S 80% -
[0]
>
2 60% A
(o]
o
5 40% -
(0]
o)}
o
2 20% -
(0]
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

Viskyt resp
Pedi atr k

Testovg8§no 197

ONegatBRmZi

Influenza A 'v\
14% )
K

Influenza B

PIV3
1% 2%

Pouze
AdV 16%
12% Influenza

_ 0
oo RSV 44%



n 2 c h
(PI:R) k

Viskyt respirtr

|
Pedi atri ck®

Testov8no 197 vzorkT.

70%

al
K |

60% -

50% -

40% -

30% A

pozitivn

%
=

20% -

10% -

0% -
0-1 12 2-3 3-4 4-5 5-6 6-10 11-18

vnk v

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

n 2 c h
(PI:R) k

Viskyt respir

|
Pedi atri ck®

Testov8§no 197 vzorkT.

70%

. \ | Rsv

a |
K |

al
)
>

40%

30%

% pozitivn

20%

“ I ‘ ‘ ‘ WHW J{Hn TN

0%
0-1 1-2 2-3 34 45 5-6 6-10 11-18
vnk v

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

4- Kagd§ detekce m8 sv® | i
.) mol e kluil @lromdi ck8 det ek
Pl at 2z i pro komer | n2 k|ty NapSZkIad Y
10 s®rotypT z pSibl ipm
Jedn8 se sice o
popi sovan® AdV s
u respiralnzch i
ale nejsou jedin
Negativita ani u
neznamen8, (@ge se
infekci.

Jak je to s citlivo
opravdu?
Detekce Ag Detekce PCR
EM. No. tlestT Diskrep. |No. tles T Diskrep.
| IF-A | 256 19 35 248 50 3
}‘_l IF-B | 256 1 3 248 | 4 0
08 TRy | 207 | 19 |47+14| 248 | 85 1
| AdV | 207 3 29 248 34 2
| :
Influenza A & VB

% pozitivn2ch Ag Vv
Influenza A = 38% RSV = 22%
Influenza B = 25% AdV = 8,8%

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

23



Thewe soguee

s Hantaviry N
: Bunyaviidae fw
A ss(-) RNA - 3 segmenty (small ~ 1.7-2 kb, medium K 3.7 kb, w- @

large N6.5 kb) Qz—:
Aobal en®0dm0 pr TmhRr u
Alnkubal nd ddhay 2

APrvnnD pops&ny v hantaviryez pl]’9550:|b,-i“ |kld yhge ho rrht
horel ku s r en §| herhomhagigfever with reahsyndrome-
HFRS)vS e v e a m3 Kagei.?2

APSengg? se drobnimi hlodavci (vletnn
AViry zp HERSwAGi2 cb2yly n&sl ednh zthdSmtzaewiyr
star®ha svDtah

AVroce1993(j i howBA)hygtd p daniavEavp | i syndrdome (HPS)

T virus Sin Nombre.

AHantaviro viemeny se vyskytipp3stceupsdviPepmBn
pl 2ce.

APSenos vzduchem (prachem).

ADl e v@eddodi agn infekcd. k o n ®

Hantaviruses

AHFRS 1 virusy - Dobrava, Hantaan, PuumalaaSeoul. Mor t al i ty | e
viru Hantaani 57 15 %; virus Puumalaa Seoulma j 2 mor t d%.i t u Kk

AHPS (SinNombre) pops §&no 5 34-20097% mataliff 36061 9 9 3

A P S e hH a&rdt a wnds \,I’rus.-!&murvirus. 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 uman
Catacamas virus, Choclo virus 2. Infected feces * Y
Dobrava-Belgrade virus ; become airborne \

El Moro Canyon virus
Gou virus, Hantaan River virus

Huitzilac virus, Imjin virus

1. ¥irus contained

Isla Vista virus, Khabarovsk virus, 3
in rodent feces

Laguna Negra virus, Limestone Canyon virus 4. Symptoms :

Magboi virus, Maripa virus, Monongahela virus, Montano virus PUSO]@ aches,

Mouyassue virus, Muleshoe virus, Muju virus, New York virus hee‘;zz::he,

Nova virus, Oran virus, Oxbow virus, Playa de Oro virus 9. 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
guuy.
) hitp:/AvvW.auutu:org/res piratépy/pictures/hantaviruses.jpg
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Neurotropn? v

A Neurotropismus (encefalitida)
AcCoronaviridae -

AFlaviviridaei n a pWestNi | e virus (WNV), Virus
encefalitidy (Japanese encephalitis virus-JEV), Virus
encefalitidy z YMleyehceMalitisvimsyy ( Murr a
-MVEV), Virus encefalitidy ze St. Louis (St. Louis encephalitis
virussSLEV) , Virus kI 2ickdane® encefaliti
encephalitis virus-TBEV)

AlLentiviridae - HIV

AHerpesviridae i HSV-1, 2, CMV, HHV-6, HHV-7, EBV (?)
AParamyxoviridae i Morbilivirus, Hedra a Nipah virus
APicornaviridae - enteroviry

ARhabdoviridae i Lyssa

APolyomaviridae i JCV (PML)

PS2znaky spojen® s

Pozorovan® -ZS2dka ++ Lasto
Kl i ni ck®| pEdcetalopatiey Encefalitida
Hor el ka -- ++
Bolesti hlavy - ++

Zhor gen?2 ment §§médiol n2 z|/h o rFlgkeuace stavu
statu

Fok8l n2 neurfol ogi ¢c-k® ++
pS2znaky
Z8chvaty GeneralizowGem®r al i zovand
Lab.-Krev Leukocyt - -za Leukocy+ - zZa
Lab.-CSF Pl eocyt - zla Pl eocyt - za
Lab.-EEG Di f Yazn?2 zpponxilfelazn2 zpaogms
fok8l n2 abnoi
Lab.-MRI Lasto norm8Fnk8§Il n2 abnor

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

26



Di

ferenci

81 n2 di a

encefalitidy

ADEMiakutn?z di

CNSvaskulitida( v et nD potenci §I

Nevirov®

BNDgn® dTvody

s emi

infek! A2

encefal opati

novans8 efficefal omyel it]|

Mycoplosma preumonige o
oo V-V @S K U i
Borela burgdorkeri

al ki dy

Leplospirosis

Le@nela

Tropheryma whippeli (Whipple's disease)

Nocardia acfinomyces

Trepanema pallidum

£
1o T

» Anoxic/ischaemic

» Metabolic

» Nutritional deficiency
» Toxic

» Systemic infections

» Crifical illness

» Malignant hyperiension

» Mitochondrial cytopathy (Reye's and MELAS syndromes|

» Hashimoto's encephalopathy

» Paraneoplasfic

» Neurolepfic malignant syndrome
» Traumefic brain injury

» Epileptic (non-convulsive status)

Salmonella inn’

All causes of pyogenic meningifis

Rickelsi

Rickeftsia ricketfsia [Rocky Mounuin spotied fever]

Rickeftsia typhi endemic typhus)

Rickeftsia prowazeki {epidemic fyphus)

Coxiella bumefti [Q fever)

Ehlichiosts (Ehrlichia chaffeensis—human monocytic ehrichiosis)

Histoplasmosis
North American blasiomycosis
Porasit

ic
Human African irypanosomiasis (sleeping sickness)

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

Nej | as
podI

Cerebral malaria
Toxoplisma gondii
Echinococcus granulosus
Schistosomiasis

t NDj i
e r i

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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Nej |l ast Dj i

podl e kIl

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 pS2zugnic
5 sciecepholo comimageIBT00GSATICO0Z300-
Wi s, TEM SPL 0

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

a8k a

Picornaviridae - Enteroviry

€] | ast Njegcephglitd/néningoencephalitid (90%)
A ss(+) RNA virus,

genomu 7, 2

ARTzs®r ot ymply isPoliovisuses

A Coxackieviruses ( n a pyécarditis, Hand
Foot Mouth diseaseé )

A Symptomyi v el mi

A Echo
Adal

viruses
gn & pBhterovirus 71,1 i d s k

rhinoviry, HAV)

ri kanpirictiviis®hepangine, po| 8t ek

TiIDM,exant ®meonat 8| n?2

A Encephalitida/myeloencephalitida

A Prodroms8In symptomyi hor el ka, zi mni do®fobieb c
anuch8inZt uhl ost ;

A Horel ka a

meni n

pl eurodyni eé

vyr8gka a infekec
ge8l n2 znarmem2 s

A Nej | as CoRspogiévirus B, echoviruses

A EV71zvIl §9¢

S agresivn?2 infe
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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 i Enteroviry - Polio

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

Picornaviridae - Enteroviruy

A Sal kokova-prak®2 nad352ivifiek & mactivav a n T

(A mr_1 pollovirus
A Sabinova -pakc daedid napolioviusi st udi e zal ¢
1957, licence v 1962

MUSCLES COMMONLY WEAKENED BY POLIO

houlder muscles
/Jmusctes behind
arm [weakness

straightening
les that
i Jonas Salk
or bend hip, back muscles
:;r:::ilor (either side
of backbone) Creator of the

close legs

original polio
vaccine.

straighten
knee

contractures
causing
tight cords

that lift
foot




Picornaviridae - Enteroviry

A Vakc? neyadikovaly polioz v Dt gi ny azemdukoRBaay
viskyt z pSe3paed S2dmad £1688 na 203 e
pS2padT202. roce

A Vlistopadu 2013,0 h'|1 §si | a WH@io eSyri.d e mi i

Flaviviridae

Ap rTmnRDr-600m4 0 Blood-borne

Ass( +) RNA p Skbb | TPg§HYPs 11

Aviriony 3 struktur§l
proteinyT obal o V,,CT L F 2
gp, d Sedme)v T i

6

a membr §now

protein
. Hq
Arepli kace v € |
l i pidovl o:bea | S
z2sk8vaj?2 flaviviruses
. 2
cytopl as madi.&kt
vezi kul T
AonemocnhNn2 | asto

Mosquito-borne

dvouf 8zovTl pr Tb N Haviiuses

uedrugs

https:/Avww.utmb. g dae_adj_LG.ijpg
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Flaviviridae V H
|

rus kl2gSov® el

Tick borne encephalitis T TBE
Geografick® distribuce

A Anen2zid z8§padnhD od Rakouska

A objevena v Rakousku 1931

Av LR Lesk® republice TBE poprv® izol o
3 5 . Krejl2 v ro

[ ] eurtBEV

[] eursib-TeEV
[ sib-TBEV

“moragic

k ®
, Lamgat| ak ®kd .

rAsia_TBE-belt EurAsia_TBE-belt.svg.png

Flaviviridae

Aroce 1937 rlt
L.A. Zilberpr ok 8 z
pSenos kIl 2 goes
(u rusk® tjnagy
encefalitidy) ‘

Yy ' —
hﬁwww.tbe-europe.com/?iConten!ID:GG
Eastern subtypes
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M K1 2 gSovs el TBEf al i

symptomy a diagn- z

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

A Vakcinace -i nakt i vieemT m

Flaviviridae X . .
Kl 2gSovs8 eineBEf al i
symptomy
A2/ 3 infekc?2 jsou asymptomatick®
Alnkubal A8dndq4o2Bany

A lnespecifick® horelnat® onemocnni
Yanav a.
A@/3pacientT se zotav2 bez dalg2ch pr
A II: CNS - aseptick §neningitida, encephalitis, nebo myelitida.

Z8vagnost onemocnBNn2 stoup8 s vk

A Evropsublypi m2r n® o n e casedataliyratio <2%,
neurologick ® n § s | 80&olpaciendTo
A Dgl-wDchoglbtypi|l ast o z§vagn hjcgse-faalitye mo ¢ n

ratio 20%i 40%avy g g2 pomRDr z8vagn
neurologicklch ng&sledkT.

A Sibi Ss kifityps| ast Nj g2 pSechod do chronick
0 n e mo ¢ nchse-fatalgy ratio 2%i 3%.

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

http:/Aww.ha. g rsing/Web-tours-05_| 9e007.git

http:/Awww.tickalert.org/img/tickTypes.jpg



Flaviviridae

Zika virus

APopsanl 1947 u opic (Makak rhesus) wviuUganc
Glut® zimnice.

AU | id?2 pops8&n v rcoce 1952 v Ugandh, a Tar
Asii, v oblasti A20trBclk®hdilkomt iCoé mtmib i
Pacifiku (2007-2013).

How Zika virus spread from Africa

1977-78: Pakistan,
Malaysia, Indonesia 2007

~_ Yap, Micronesia
1947. Discovered \
in Uganda‘ 2013: ———¥ 5014 Brazil

o French Polynesm

Source: Lancaster University [B|B|C]

Flaviviridae

Zika virus

Mosquito ot
| Acdes (subgenus /*
stegomyia) ! 13
Aedes (subgenus I

Sylvatic
Transmission
Cycle

Mosquito

N
Aedes (subgenus /‘*

stegomyia) 'l
Aedes (subgenus
diceromyia)

Avirus pSengg? koms
roduAedes( zej m®na A. a
infi kovanou krv2.

je tak® mognost pS$

2 S 2 i n
k rv p S mo ! p erin a = e lSuburban Urb‘ém
plodovou vodou, | 3 Transmission S8
spermatem. 7%

(nicm®nN vedou se
ned3d i tento pSeno

pS2mNsi krve ve sp
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Flaviviridae

Zika virus

Alnkubaln2-1dodazje 3
AHorel ka Zika je onemocnhDn2 s horel keuval Ronj
kl oubT a hlavy a nechut7ndn2v.2m trvaj2c?2 zpr

ika Travel Centers for and infection i Guyana, Barbados and Ecuador, Centre for
. aber hioned " i nf e c

E et
tion “vicaksgekieenCapuvelde vaccl

Flaviviridae

Zika virus

PSi infekci v
pops8&8n kauz§l
vznik mikrocephalie -

vietnhD tNDgk®.
Pops&no pSi e
Brazz2lii VvV ro

Riziko microcefalie v
retrospektivn
Franc. polynesie
95(34i191)/ 10
women +- 0,95%

V Brazz2li.i 29
(NEJM, Lancet 2016)

Pops8&8na | ako KkES :
pS2lina myeliitidy a Guillain
Barr® syndr omu.

(NEJM 2016)
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Rhabdoviridae

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

Phosphoprotein (P)

Lyssavirus

Ass () RNA; genom 11 kb
Aobal enT
A7snmgi r o8bnmad | ouh T

ABunnl nl receptor: ac by
receptor Nucleoprotein (N}
Z e Ribonucls A
APSenos: hlavnhD s o V'awn T
ZV 2 é a t http://education.expasy.org/images/

Rhabdoviridae_virion.jpg
AClathrinemme di oeamn® cyt
AProliferaceiNegdyt

t DI 2ska

http:/Awww.who-rabies-
bulletin.org/about_rabies/I
mages/Virion.jpg

- - T
k b ' 6 @ ‘ '. ‘." http:/iwww.cdc.gov/rabies/images/bullet.gif
o
\ > . :
3 0 Q’ .~.‘ “a o7 M protein Mprtel | ciotein
o‘ Rabies Virus
- ' .
/ e
i .5.- & "3 . ~
s &8 HAEERSA TR RN Y Enveloge | protain RNA
http://vet.uga.edu/ivevm/courses/VPAT5316/02_neuropath/09_viral/images/f21491.jpg P Protein
Rhabdoviridae

Lyssavirus - Rabies
Al nkubace:

312 tTdnT ANIMAL
(1 tTden ag BITE: The

ARetrogradn #ranspor fffgmﬁgm '

od periferie do CNS  the |

virus 5
AProdr om8tax fo 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 o dl el + Treatment:
AEncephalitis a/nebo cpreeser cld et
| | - -
itation immune gnhljln
myelitida .—ﬁg‘ injections, anti-
(u pro®inu: @ Painful rabies vaccine
) j spasms
100% mortalita) fullmrad by ’
APrevence i excessive ' atrnu
vakcinace saliva

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

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

APost-expoz i | n?2
vakcinace
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Rhabdoviridae

Lyssavirus - Rabies

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

"':k'.’
= 5
At

APreventioni animal
vaccination

APre-exposition vaccination )
(persons working with virus, mm LOWw risk
animals or close to them) 1 i s Mediate risk
laboratory technicians, for(,est - W ioh risk
workers, rangers, huntersé

APost-exposition

e Zdroj: www.vakciny.net
vaccination

Vzorky stolice
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Nej |l astDj g2 vir

A Astroviry AAVgechny

]
: vodnat1 r
A Noroviry s e zvracgn
2

A Rotaviry Al nkubaln
A Adenoviry (9) d n 2
ATrv8 2n2

AVysoce infek
AA dal g2z viry (norovi rrly0 nvaiprSo v Tlc h
i Enteroviry parti kul 2)
il nfluenzaé

Zp
T]
2

o 3=

d

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.ipg
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BioSafety Level 4 FI I OVI rld ae @

BIOHAZARD

Ass (-) RNA Mononegavirales: gene order

AHelik § Innkbeoprotein 13-20nmg i r o k
AEbolavirus a Marburg virus

. 3" st
Avysoce i-tbekl nktodT
H Non-structural Membrane
AVysok8&8 mortalita Doteint) protem(s)
= MaRv. |Marburgvirus Nucleo- Matrix polymerase
p—— protein protein
ZEBOV Kkt L
e ZEBOV ‘Eﬂ GP VP24 VP40 NP VP30
= o o
N
Ebolavirus %
Marburg virus
E NP VP35 vPao GP  vpap VP24 -

o [ L [1s
A4 4 Aot 4
Leader R IR IR IR Overlap 'R Trailer

VP40, VP24:
Proteins enable
virus reproduction
Ebola virus (Zaire subtype)

VP30 VP24
ypas VP40 GPISGP | s

Nucleoprotein

RNA genome % 3 +
+' 4 I+H Ov:rla Trailer

Leader IR Qverlap IR Eﬁ: Overiap g

L 1 1 L L 1 1 1 L L 1 1 L L 1 1 L L 1 1

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

Source: Brooks &F, Carroll KG, Butel 5, Morse SA, Mietzner ThA: Jawetz, Malmick,
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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
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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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Polio outbreak in the Middle East - mﬁamnd Health

Y Organization
Ongoing transmission in the Syrian Arab Republic with mten‘rtf’na

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 ‘E‘ §

Deir Al Zour) not yet reflected in official figures. The ‘”’f

most recent case had onset of paralysis on 17 o % 2

December 2013, from Edleb. Py Zj‘x £
‘}\ Vé )
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Circulating vaccine-derived poliovirusi Lao Peopl eds Demmcmentfic Re

Circulating vaccine-derived poliovirus i Myanmar (z1.12.2015)

Circulating vaccine-derived poliovirus T Lao  Peopl eds Demsomat(ic Republ
26.11.2015,12.10:2015) Pocific Alontic
Ocean Ocean
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