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1. Stupen biologické ochrany — Biosafety level 1 (BSL1) — je ur€en pro praci s malo
infek&nimi a nebezpe&nymi plvodci infekénich onemocnéni, mezi které patfi
prevazné baktérie napfiklad Salmonella a mnohé ostatni enterobakterie,
Stafylokoky a Streptokoky, Pneumokoky

pouze ochranné odévy (bézné bilé plasté) a ochranné rukavice

Podobnymi laboratofemi disponuje kazda nemocnice.
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Pracovnici na této urovni pouzivaji vzdy ochranné odévy a rukavice, doplnéné
o prostfedky pokrocilé ochrany — o respiracni filtry, obliCejové Stity a jiné.
Laboratofe na BSL2 vyZaduji pro manipulaci s infekénimi plvodci specielni
pristrojové vybaveni napfiklad boxy s laminarnim proudénim vzduchu



Biosafety level 3 (BSL3) — je urCen pro rutinni manipulaci s nebezpecnyml puvodci nakaz.
Protoze proti témto puvodcim mnohdy neexistuje ucinna lé¢ba je vyzadovano
mnohonasobné o¢kovani. Mezi puvodce zafazené na BSL 3 patfi virus klistové

encefalitidy, vztekliny, SARS atd.
Ochranné prostredky na urovni BSL3 jsou rozSifeny na kompletni ochranné kombinézy s

kapuci doplnéné pasivni respiracni pristroj pracujici na podobném principu jako plynoveé
masky (vzduch prochazi specialnim tzv. HEPA filtrem, ktery zachyti infekéni pavodce a
propusti jen vzduch).



BIOSAFETY LEVEL 4

Extreme bighazard s Bxmum security

Infectils agentsh: issE Hanta wuire:.

Biosafety level 4 (BSL4) — je urCen pro specialni manipulaci s vysoce infekénimi pavodci
onemocnéni proti nimz neexistuje ucinna IéCba ani oCkovani. Sem radime napfiklad virus
Eboly, virus Lassa, ruské kmeny viru klistové encefalitidy a mnohé ostatni prevazne virové
puvodce

Ochranné prostfedky na téchto urovnich spocivaji v pouziti specialnich skafandri (kompletnich

hermeticky uzavienych oblekl) s vlastnim ob&éhem vzduchu pochazejiciho bud z centralniho
rozvodu, nebo aktivniho respiracniho pfistroje. Trojnasobna vrstva rukavic.
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Ex Africa semper aliquid novi.
(Z Afriky mame vzdy néco nového)
Plinius
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@ Kazdy cerny bod predstavuje vyznamny novy virus ¢i kmen viru, v}
ktery se objevil v poslednich padesati letech (viz Dodatek).

ol . (O Krouzek znamena misto vyskylu.

anrflCIC}'i nemaoct Poviimnéte si, 7e naprosta vél§ina nemoci pochazi z oblasti troph a destnych pralesti.

Postup novych




Plavod novych viru

-veétSinou se jedna o viry, které jiz v prirodé existovaly, ale lidska populace s nimi
dosud neprisla do kontaktu; nebo viry, které i infikovaly Clovéka, ale nebyly dosud
identifikovany

-nove viry maji svuj puvod mezi viry jiz se vyskytujicimi

Hypotéza o ,agresivni symbioze" — virus si svou vysokou virulenci pro jiné nez
rezervoarove organismy chrani svuj vlastni ekosystém




Timeline of emerging infections since 1980

Humin T-mphotropic]
wirus (HTLW1)

Timeline of emerging infections since 1980 (Public Health England)



HIW
=30 million daa_ths

Nature Reviews | Immunclogy



Hemoragicka horeCka

Definice:

Hemoragické horeCky predstavuji velkou skupinu infekénich onemocnéni.
Jsou zavaznym zdravotnickym problémem hlavné v tropickych zemich, kde
existuji pfirodni ohniska. Puvodci onemocnéni jsou viry pfenosné na ¢loveka
vétSinou rdznymi ektoparazity, popfipadé kontaktem se zvifetem a jeho
exkrementy.

Ebola Patient (Intensive Care)



— Hlavni rysy téchto virt
* Obalené RNA-viry
 Lidé nepredstavuji rezervoar, ale mohou
infekci prenaset
 Endemicky vyskyt v pfirozenych ohniscich
nakazy

* Proti vetsiné z nich neexistuje vakcinace ani
zadna antivirova terapie



RECOGNIZED VIRAL HEMORRHAGIC FEVERS OF HUMANS

Virus Family Source of Human Infection Incubation
Genus Disease (Virus) Natural Distribution Usual Less Likely {Days)
Arenaviridae
Arenavirus [.assa fever Africa Rodent Nosocomial 5-16
Argentine HF (Junin) South America Rodent MNosocomial 7-14
Bolivian HF (Machupo) South America Rodent Nosocomial 9-15
Brazilian HF (Sabia) South America Rodent Nosocomial 7-14
Venezuelan HF (Guanarito)  South America Rodent Nosocomial 7-14
Bunyaviridae
Phlehovirus Rift Valley fever Africa Mosquito Slaughter of 2-5
domestic animal
Nairovirus Crimean-Congo HF FEurope, Asia, Africa Tick Slaughter of 3-12
domestic animal:
nosocomial
Hantavirus HEFRS (Hantaan and Asia, Furope; possibly  Rodent 9-35
related virtses) worldwide
Filoviridae
Filovirus Marburg and Ebola HF Africa Unknown Nosoacomial 3-16
Flaviviridae
Flavivirus
(Mosquito-borne) Yellow fever Tropical Africa, Mosquito 3-6

{(Tick-borne)

Dengue HF

Kyasanur Forest disease
Omsk HF

South America
Asia, Americas, Africa

[nclia
Soviet Union

Mosquito

Tick

Tick

Muskrat
contaminated
water

Unknown for
dengue HF,
but 3-5 for
uncomplicatecd
dengue

3-8
3-8

HF: hemorrhagic fever: HFRS: hemorrhagic fever with renal syndrome



Epidemie v Aténach 529 pr.n.l.
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 Thucydides pise o THUCYDIDES
epidemii, ktera klinicky PELOPONNESN WAR |

velmi pripomina Ebolu

vcetne:

— Vysoké horecky,
zvraceni, bolestna
hrudi, prijem, smrduty
dech, cervena
petechialni vyrazka


http://www.amazon.com/exec/obidos/tg/detail/-/0140440399/lewrockwell/

Tropical Medicine and International Health
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Viral haemorrhagic fevers in ancient Mesopotamia

M. Coleman’' and ). Scurlock?®

¥ formerdy Geomgetown University School of Medicine, Washington, D.C.
* Bmborst College, Ebnburst, Ilnos, [754

Summary In the course of preparing a book on anclent Mesopotamian medicine, the authors fownd
descriptions of signs and symptoms compatible with viral haemorrhagic fevers.
keywords viral haemaorrhagic fevers, anclent Mesopotamian medicine

correspondence M. Coleman, M.D., 270 Glenwood Road, Laks Forest, [Hinods 60045,
LISA
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,Je na ¢ase zavrit ucebnice
infekéniho lékafstvi, protoze
valka proti nakazam prave
skoncila®

William H. Stewart, hlavni lékar USA



Marburg, Némécko Reka Ebola, Demokraticka
republika Kongo



Marburg, Némecko-srpen, 1967

Tfi zaméstnanci Behringwerke AG, spole¢nosti na produkci virt pro
vakcinacni ucely, onemocnéli
Prvni pfiznaky zahrnovaly horec¢ku, vy&erpani, zvraceni, prijem, coz
vedlo k prvotni diagndze — disenterie. Zadny mikrob ale nebyl
nalezen. Stav pacientl se rychle horSil a pacienti nakonec zemfeli.
Identické pfipady byly zahy zaznamenany ve Frankfurtu a (pozdéji) v
Bélehradu
31 pfipadul; 23 v Marburgu
symptomy:

vyrazka

Cervenani pokozky obliCeje, zad a konCetin

loupajici se kiize

vypadavani vlaslt a nehtu

tézké krvaceni z nosu, dasni a sliznic

krvaceni do GIT

zvraceni krve

zmatenost, nenormalni chovani, kdma

VS8ichni méli kontakt s opicemi Cercopethecus aethiops

DalSi vyskyt nakazy virem Marburg v roce 1975 — nakazil se mlady
Australan, ktery cestoval po uzemi dnesniho Zimbabwe — zemrel v
nemocnici v Johannesburgu — nakazila se jedna sestra a jeho
pritelkyné — obé prezily.

Pracovnici Behringu
zpracovavali opiCi ledviny
pro produkci polio vakciny.

Opice byly odchyceny 500
mil od Nzary, Sudan

A transportovany do
Némecka z Ugandy po
karanténé v Londyné.




Konec iluzi o bezpefném svéte, ve kterém jsme definitivné zvitézili nad
infekCnimi chorobami a kde nas mikrobi jiz nemohou prekvapit.

,P0 objeveni se marburské nemoci v roce 1967 byl védecky svét otfesen
brutalitou tohoto pfekvapivého virového utoku®
(prof. S. Halter na virologickém kolokviu o viru Ebola)



Epidemie viru Eboly v Nzara, Sudan June 1976

Cerven 27--Yusia onemocnél
Zil 10 mil od mésta
pracoval jako urfednik v tovarné na bavinu

symptomy:
bolest hlavy
zarudlé hrdlo
suchy jazyk
bolestive viidky
bolest ve svalech
staral se o néj bratr Yasona

Cerven 30--Yasona odvezl Yusiu do mistni nemocnice

Cervenec 2—horseni stavu
krvaceni z nosu a ust
krvavy prajem
mrtvolny lebkovity obliCej
July 6--Yusia umira
July 13--Yasona onemocnél (pozdéji se ale uzdravi!)
July 12--Bullen, skladnik z tovarny, onemocnél

July 18--Paul onemocnél — bohém, mnohé soc.
kontakty

Pozdéji zaznamenano 48 pfipadl a 27 umrti na
zakladé kontaktd s Paulem

Nzara tovarna na

zpracovani baviny
-;'-_

Strop mistnosti, kde pracoval Yusia a Bullen; Stény byly
znecistény vykaly netopyra.






Epidemie viru Ebola; Yambuku, Zaire (now Democratic
Republic of the Congo [DRC]) srpen, 1976

(Belgian Catholic Mission Hospital in Yambuku
services 60,000 villagers in central Bumba Zone)

IROERIX &2 g CENTRAL AFRICAN
Srpen 12-22 L ' "*-'“'"“WMREPUBLIC ~ SUDAN -
r;ﬁ' : e oy %
ucCitel Mabalo Lokela cestoval po stfedni RaEMERO I = s suty - =
Africe T AT Wpttead it o 2
v f i Yambuku s. - o Ay
Srpen 26--onemocnél Pl et s S
diagnostika: malarie M”gu“ﬁ?‘;;b%m“am% hoa B iy T A
Bouee®  elROr OF (g e S e
maéﬁﬂ"“ay b%@c}é’%—‘g 7 B R
2 < o 77 A DEMOCRATICREPU T
Zari 1—Mabalovy symptomy se horsi WS ’ E'E.‘ 4 2P i
Ve v T y - s Mty e OF THE CONGO ™+~ «, iy RA DY "“p'
lékafi v Yambuku mu doporudili, at’ jde Ny Mbisyang#ndu -
domu a odpociva i GKinahasa Kikgwitl T o ST g N ESTA A

DalSi pacienti v nemocnici onemocnéli, byly stanoveny
rizné diagndzy:
nedostatek vitaminu
postoperacni nasledky
malarie Zapis z poznamek dr. Ngoi Mushola
Tito pacienti rovnéz poslani domu
Zari 5--Mabalo se vraci do nemocnice v kritickém stavu
epidemie propuka v plném proudu

Vzhledem k tomu, Ze tentokrat epidemie
propukla ve vétsim mésté (60 tis. obyvatel),
byla povolana pomoc odborniku:

Onemocnéni je charakterizovano vysokou
teplotou nad 39 C, ¢astym zvracenim Cerné
natravene krve... Prajmy krve, cervena v
blizkosti smrti.



»olabi vychrtli muzi a Zeny
polehavali v komore z blita a vétvi,
vyhliZeli z prizracnych oci na bil¢
muze. Virus byl tak toxicky, Ze jim
zpusobil vypadavani vlast, nehtt
na rukou a kiize. T€m, kdo se
uzdravili, narostla nova pokozka.”

POPIS PROPUKNUTI EPIDEMIE V ROCE 1976 V SUDANU Z KNIHY
LAURIE GARRETTOVE NADCHAZEJICI MOR: NOVE SE OBJEVLIIC,
NEMOCI VE SVETE VYSINUTEM Z ROVNOVAHY (1994)




Sr EDMONDA

This image depicts some of the
Belgian nuns, originally from the
Flanders area of Belgium, who
were working at the Yambuku
Mission Hospital in the late
summer and early fall of 1976.



Sestra Marietta pfi navstévé hrobu belgickych sester, které v roce 1976 zemfely na infekci virem Ebola.
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To investigate the spread of the virus the team drew maps and plotted each
village they visited
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Many people were interviewed and detailed notes were taken during the

investigation



Po 15ti letech od posledni epidemie Eboly, se toto onemocnéni znovu objevilo.

V tomto pfipadé bylo onemocnéni spojeno s novym subtypem viru: E Cote d'lvoire
Zde onemocnéla mlada etolozka, ktera provadéla ohledani mrtvoly Simpanze.

béhem nasledujicich 3 let onemocnéli ebolou dalSi pacienti, ale jiZ se nejednalo o E Cote d Ivoire, ale o E
Zaire

+ Outoreak zone

:l' 2ol | __ Tai Mational Park area [

! % Farmiand and broken forest (10 fo 50% forest) !
Rivers ——

R Dirt roas ! Villages

i s

GHAMA

; A

' ‘
\'. ."- ¢ -'Ei.
: =0 4
L o g Fd
) e 52 L

¢ Liberia
Abldian - |

o 10 km
<" Atlantic Ogean 4

100 km

Figure 1. Location of October—November 1994 Ehala outbreak among wild chimpanzes communily living in Tai MNational Park, Cole
d'Ivoire. Dolted area indicales home range of chimpanzees.
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This image taken in December
1989 shows the U.S. Army's
Veterinary Medicine Division team
in a primate quarantine facility in
Reston, Virginia.

A TERRIFYING TRUE STORY

RICHARD PRESTON
sl



Marburg

100 | 08 DRC 1969

| Revn, Koyra 1967
ins, Zimbabwa 1975

Ebola
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Ebala sudan Virns

East Africa
Maetality ~ 0%

Ehola cdte divolre Wirus

Wiest Alrica
1 non fatal case

2001 - 2004

SUDAN

UGANDA

Ebaola zaire Virus

Camiral Alrca
Monality ~- 20%




5 Ldan
19767779

Céte d'lvaire Cobon (“I 1980/a7
_ 11
1994/96/97] : 'q

2000003

R Congo

. Tropical rain forest { broadleaf evergreen)

. Semi desert

. Ceciduous forest-woodland savanna |:| Steppe (grass, brush and thicket)

|:| Brush-grass savanna
. Montane forest-tundra

. Temperate grassland and mountain grassland
. Ebola virus # Marburg virus
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Nikolaj Ustinov — varianta
,U“ viru Marburg
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A schematic of the structure of a virion belonging to

the genus Ebolvairus (an ebolavirus).
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virologydownunder.blogspot.com.au

lan M Mackay, PhD



How Ebola virus spreads

Human cell

£ -

$

1 Ebola virus fuses with cells lining 2 The virus's genetic contents are released
respiratory tract, eyes or body cavities into the cell

3 This genetic material takes over cell 4 New copies of the virus are produced and
machinery to replicate itself released back into system



Hature Fevews | Immunology



- ‘5 Attachment and endocytosis Uninfected cell
B, Irtegrins hold cells together

Viral replication
> -'-1 I.t e Infected cell
L' o - L T w% Wiral ghycoprotein dewmregulates
Exocytosis and release i T S initegrin a¥-A3 resulting in cell detachment
= £ iy h"s_ h’h‘
b

Monocytes/macrophages become infected Cell death and cytokine release causes Endothelial cell disruption and death results in
and begin releasing infectious particles cytopathic effects vascular leakage and hypovolemic shock



Ebola Infection Domino Effect

EBOV infects “Cytokine Storm® Virus replication Froduction of [FMy
immune cells Massive release of inimmune cells and maturation of DCs
pro-inflammatory ascalates isinhitited
cytokines

Activation of Virus continues to Virus spreads to Death
T cells and B cells replicate other cell types; from

is inhibited; unchecked; liver fails vascular

no anti-viral vascular leakage,
immune response permeability shock,

increases hemaorrhaging



SYMPTOMS Headache
@ Early stages ' I
Ad d st eeding from eyes,
S y m p T O m y @i aneedoiaes nose an?l mouth“r

Muscle pain

Horecka (nad 38.6 C) Sore throat

Silné bolesti hlavy

Bolesti svall Impaired

Zvraceni liver and
.. kidney

Prujem

Bolest bricha Diarrhoea @

Krvdceni

Vomiting @

Priznaky se mohou objevit kdykoliv od 2 do 21 dne po expozici
prumér je 8 az10 dni.

VyléCeni zdlezi na imunitnim stavu pacienta. Protilatky pretrvavaiji
minimdalné po 10 let, vétsinou vsak celozivotné.

000000600

Headache Extreme Internal Sore Vomiting Diarrhea
Fatigue Bleeding Throat



EXPOSURE

Incubation periodis 2-21 days
following exposure. Symptoms
gppear on average 3-10 days
following exposure. (CDC)

SYMPTOM ONSET

DISEASE PROGRESSION*

EARLY STAGES

o Weakness

o Fever- greater than 101.5°F
o Headache

o Muscle Pain

o loint Pain

o Conjunctivitis
o Mausea

o Throat Pain

o Abdominal Pain
o Diarrhea

o Hiccups

LATE STAGES

o Confusion

o Irritability

o Chest Pain

o Diarrhea

o Vomiting

o Skin Rash

o Internal /External Bleeding
o DIC

o Miscarriage

o Respiratory Distress
o Shock

o Convulsions

POST-INFECTION

RECOVERY

o Vizual Complications

o loint Pain

o Anemia

o Risk for transmission
up to 3 months in
tears and semen

*Forly and lote stoge symptoms may overlap; all symptoms may not manifest in all infected patients







Rané moznosti terapie

o Mdlokdo vi, ze rané pripady infekce Ize
uspesné IECIt.

o LéCba zalozend na zdkladnich
podpurnych intervencich.
o infravenozné tekutiny a elektrolyty.
o udrzovani spravného tlaku krve.

o léCba sekundadrnich infekci, pokud
propuknou.



Rizikove skupiny
Vysokeé riziko

o Osoby, které byly vystaveny viru v komunitdch, kde se ndkaza vyskytla.

o Primy kontakt s t€lem zemrelého na Ebolu bez dostateCnych
ochrannych pomucek.

o Byl v pfimém kontaktu s nemocnym.

Stredni riziko

o Osoba zijici v zemi, kde vypukla epidemie.

o Primy kontakt s pacientem, ale za pouziti ochrannych pomudcek.

o Kontakt s pacientem na vétsi vzddlenost nez 3 stopy.

Nizkée riziko

o Navstivil zemi, kde propukla epidemie, ale od ndvstévy uplynulo vice
nez 21 dni.

o Kontakt (napf. poddnirukou) s osobou v raném stadiu nemoci.

Vyskytl se v mistnosti, kde byl soucasné pacient.

o Cestoval letadlem spolu s osobou nakazenou virem Ebola.

o






BRITAIN e miers
Ve ; K ' r Doctors step into

these for contact
with patients

2 Isolator tent
Completely surrounds
haspital bed

3 Alr pressure unit
Controls air pressure
within tent

4 Isolator trolley
To pass food, drink
and medicine safely
to patient

S Air waistcoat

Pumps air around
doctor’s body to stay
cool within half-suit

IE Geo rqe Jémm kyj
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Sam aritans Purse

With the Minkstry of Heakh and Socda Welfare of Libena

[rameat patient

{gandary
[ebrbar ot briiyagae

Whao nonmeally resides in
The termmiship of:

Ir tha district of: = SMVNEREEEN.
I the country o

s, by sy misdully e abed aned gursd fram Fhols Wral Disamss,
iz presenthy not contagiows,
2] fx sabe bos return aned lhve &t home,

Do bid's snatiure Eesicistiative & The
Spreanitan’s Porse inhermationgl winisiry af Meakh and Sopal Wetane
Foys Case Managasent Cantes of Liaris

Isata Konneh (35) was another patient who
| met leaving the ward. She had tears in
her eyes and proudly displayed her
certificate to the nurses “l am so happy for
this day, | thank God that he has helped
me survive” she says.
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Ministry of Health of Liberia
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LsA 8%
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| bats? | chimpanzee  chimparzes guorilla
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Sudan Hanya

bats? bats?

TRENDS in Mombobgy

Fgure 2 Animaktoe-human transmission in filovirus outbreaks. Sevaral Marburg virus {MARY] and Ebola virus EBDV] outbre aks were associated with monkey iduiker-io-
haman transm ission. Photographs of the spe cies i nwhad 2re shawn with the frame oolouwr matching the name of the animal species. Bats have been disouss ad a5 potential
souroes for human infaotion in at least thres suthreals but direct #videnos is missing. Abbreviations: African grean, Cercopither s 2o fiiops; chimpanzes, Frn troglody tes;
Cynamolgus macague, Wecaca fascicwiaris; RC, Demacratic Republic of the Conga; duileer, Cephalophus spp.; garilla, Gonifa gorifis, RE, Republic of Congao.



Table 1

Animals captured in field studies designed to identify the EBOV reservoir

Yambuku  Nzara Cam—Zaire Kikwitt Tai RCA 1999 Total
1976 1976 1979-80 1995 1996-1997  (Morvan
(OMS (OMS (Breman (Leirs 99, (Formenty 99)
1978) 1978) 1999) Reiter 949) 99
Mammals Chiroptera 7 632
Megachiroptera 4 41 125 19 189
Microchiroptera 174 422 414 4 1014
Rodents 131 309 661 1759 283 163 3306
Insectivores 7 33 114 308 36 628
Carnivores 27 28 35
Primates 267 12 27 312
Pholidotes 66 29 95
Artiodactyles 13 27 22 62
Birds 67 184 533
Reptiles and amphibians 5 33 127 282 165
Total vertebrates 157 499 1664 2814 1642 242 JO18
Arthropods 2318 27,843 30,161

Arthropods: bedbugs, mosquitoes, ticks, lice, flies.



Enzootic Cycle Epizootic Cycle
New evidence strongly implicates Epizootics caused by ebolaviruses appear humans, with the exception of Reston virus which
bats as the reservaoir hosts for sporadically, producing high mortality among does not produce detectable disease in humans.
ebolaviruses, though the means of non-human primates and duikers and may Little is known about how the virus first passes to
local enzootic maintainance and precede human outbreaks. Epidemics caused by humans, triggering waves of human-to-human
transmission of the virus within bat ebolaviruses produce acute disease amaong transmission, and an epidemic.
populations remain unknown.
Ebolaviruses:
Ebela virus (formerly Zaire virus)
Sudan virus
Tai Forest virus
Bundibugyo virus
Reston virus (non-human)
\ Human-to-human transmission is a
predominant feature of epidemics.

Following initial human i
contact with an infected ba
animal, human-to-human trar
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International Business Times/Hanna Sender
Source: WHO

FRANCE
1 SUSPECTED CASE
UNITED STATES SPAIN :

1 CASE, 1 DEATH , 1 CASE, 1 DEATH i

SUSPECTED CASES IN OKLAHOMA,
HAWAII AND NEW YORK 7 SUSPECTED CASES

SENEGAL
1 CASE, 0 DEATHS

GUINEA

1,350 CASES, 778 DEATHS NIGERIA
SIERRA LEONE 20 CASES, 8 DEATHS
2,950 CASES, 930 DEATHS

LIBERIA
4,076 CASES, 2,516 DEATHS DR CONGO
73 CASES
BRAZIL 43 DEATHS
1 SUSPECTED CASE

M WIDESPREAD AND INTENSE TRANSMISSION w E ST A F R I CA E B 0 I-A
e VIRUS OUTBREAK

Il UNRELATED OUTBREAK
B UNCONFIRMED OR SUSPECTED CASES As of Oct. 10, 2014



Confirmed weekly Ebola cases
December 30, 2013 - February 15, 2015

T |

SIERRA LEONE

LIBERIA

GUINEA

Dec. 2013 Feb. 2015

SOURCE: World Health Organization patient database; ‘ )4
Situation reports for Liberia cases between 12/1/2014-2/15/2015 *®e*ee m



2014

Survived
4,922 5.219 10,141
2,387 = total cases

Survived Survived
1,960 2,615

1976-
2012

Guinea

1,553
cases




How is Ebola virus spread?

* @ [ ] " L
°° Airborne ® o0
® ® o ® Diect contact not needed " x

No Transmission

Droplets N
/ Short distance . ?
@
0 O@ Transmission?
A-Choo! 0)

Body fluids

»
Direct contact

v

Transmission

Symptomatic Ebola patient



MEASLES

3 feet 6 feet



You can’t get Ebola You can’t get Ebola
through water through food

You can only get Ebola from touching bodily
fluids of a person who is sick with or has died
from Ebola, or from exposure to contaminated
objects, such as needles. Ebola poses no
significant risk in the United States.




/ Viral Haemorrhagic Fevers Isolation Precautions \

Wash hands as needed

Isolate the patient

Dispose of needles and syringes safely

Dispose of waste safely

PROTECT YOURSELF
PROTECT YOUR FAMILY

- FIEVRE HEMORRAGIQUE & PROTECT YOUR COMMUNITY
DE KIKWIT B

from theEbOla virus

Use safe burial practices

"

Emmmmmcusnmus IRNES ET
LES VOMIOUES DU WAL
4

HASUE:
YA KELE KA KBV,

* MANSULER L i L
GANTS ET LES FAIRE BOULLIR AVANT DE LESLAVER. ;
" poneey
a Hef

YOSISA YAU. ]
Let's stop the spread of Ebola together

. UN SEUL GONSEIL: Tout mal-ldo doit étre dirigé vers I'Hopital ou un dispenkajre

ﬁ Sepapovee

[CW_ 2~ FEDERATION INTERNATIONALE
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lliness onset
Bl Confirmed
O Probable
Confirmed and Port Harcourt associated

17 19 21 23 25 27 29 AN 2 4 ] 8 10 12 14 16 18 20 22 24 26 28 30 1 3 5
July August September

Three-generation spread

~[z]
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17 19 21 23 25 27 29 31 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 1 3 5
July August September

Applying lessons from its NCDC and successful polio EOC, Nigeria quickly established a National Ebola
EOC after importation of the disease on July 20, 2014. The early use of the EOC/IMS system enabled the
country to streamline a coordinated and effective response in Lagos, (pop. 21 million) and to expand that
response to Port Harcourt, another large city. As of September 24, a total of 894 contacts in three states
had been monitored, and 20 confirmed or probable Ebola cases identified, of whom eight died. No new

cases had occurred since August 31, suggesting that the Ebola outbreak in Nigeria might have been
contained.



News Regions Video TV Features Opinions More...

Technology Entertainment Style Travel

Ebola in the air? A nightmare that could
happen

By Elizabeth Cohen, Senior Medical Correspondent o O o
(® Updated 2116 GMT (0416 HKT) October 6, 2014 g

Ebola outbreak

How the world reacted as
Ebola spread

The largest Ebola epidemic
in history began with the
simple act of caring for a
child. Soon, it spread from
the remote village in Guinea.

12:54
19.4.2015
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www.dailymail.co.uk/news/article-2786297 /Experts-fear-Ebola-virus-COULD-spread-air-not-just-contact-bodily-fluids.htm

G {25m| | @ Follow @mailoniine || @ DailyMail Sunday, Apr 19th 2015 2PM 11°C - 5PM 12°C .-, 5-Day Forecast

WatlOnline News

Home JETEN U.S. | Sport | TV&Showbiz | Australia | Femail | Health | Science | Money | Video | Travel | Fashion Finder

Latest Headlines | News | Arts | Headlines | Pictures | Most read | News Board | Wires
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‘Doctor told me | 700 feared dead after | This is a Battle for Mother locks young | The five questions
From fun days out might have cancer migrants desperate Britain’: Boris daughters inside people wish they

Experts fear Ebola virus COULD spread o st O en | Enter yoursearch o) [t
through the air and not just through contact
with bodily fluids

« Public is being told that Ebola can only be transmitted by direct contact
« Experts warn that the possibility it could become airborne can't be ruled

ch
[ X

out ﬁ
+ "Assurances Ebola is not spread through the air are misleading’ - expert > §tvlﬂ\fé
+ Ebola has killed about 3,800 people in West Africa and infected at least

8,000 : kolekqe

By TED THCRNHILL FOR MAILOMLINE
PUBLISHED: 10:15 GMT, @ Cctober 2014 | UPDATED: 20:52 GMT, § October 2014



PREZIJEME?

PREZIJEME?

MOROVE RANY DNESKA




The number of people that one sick person will infect (on average) is called R,
Here are the maximum R, values for a few viruses.

more contagious

RG/\ \\ \h
Hepatitis C (2) Ebola () HIV (4) SARS (4) Mumps (10) Measles (12)
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1in 13.3 million

1in 11 million
1in 9.6 million
1in 5.2 million
1in 3.7 million
1in 9100

1in 5000

(logarithmic scale) |

chance of contracting Ebola in America this year
(based on a model of 12 imported cases of Ebola
in the course of a year)

chance of dying in a plane crash
for an American this year

chance of dying from a lightning strike
for an American this year

chance of dying from a bee sting
for an American this year

chance of being killed by a shark
in your lifetime (worldwide)

chance of being killed in a car accident
in America this year

chance of contracting Ebola in Monrovia (his week
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NEW YORK TIMES BESTSELLER ,MUzete si myslet, 2eje
VER:.JID B & to k smichu, ale podle
1 e mne takovou moznost
nemuzeme pominout. Je
to néco, co hrozilo a
stale hrozi.”
Karl Johnson, 1989

Bestselling author of PREY




»---Sili vira, ze budoucnost lidstva —
snad | naSe preziti jako
zivoCiSného druhu — bude zaviset
na nasi schopnosti odhalovat nové
se objevujici nemoci... Co by s
nami dnes bylo, kdyby se virus HIV
prenasel vzduchem? A je nutné
fikat, Ze takova infekce se muze
objevit v budoucnosti.”

D. A. Henderson — vedouci programu eradikace nestovic, Zeneva



BREEERSANED
SEERILIEEIITATITITINRTITANT
Ll

m....--.-.n-.-.—._.—--—...-!m
















11 5 2014

L

Infected |

Disease Spain




HANTAVIRY
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Celed’ Bunyaviridae

-Orthobunyavirus (prenasené komary) — Bunyamwera
virus

-Phlebovirus (prenasené flebotomy, komary, (klistaty)) —
napf. Rift Valley, Toscana virus

-Nairovirus (prenasené klistaty) — CCHF, Hughes, Dugbe
aj.

-Hantavirus (pfenasené hlodavci) - roboviry (rodent-borne
viruses)



Bunyaviridae

Gn and G¢
glycoproteins b)

a)

Large  Medium  Small
segment segment segment

Kilian, Danielova a RuzZek: Bunyaviruses. In: Singh a Ruzek (ed.) Neuroviral Infections, 2013



Co jsou hantaviry?
-Radime je do &eledi Bunyaviridae
-Obalené RNA viry, sféricka ¢astice 90-100 nm v pruméru

-Rod Hantavirus; nejsou prenaseny kliStaty

-Genom ma 3 segmenty
-S — nukleokapsidovy protein N
-M — kodujici obalové glykoproteiny
-L — kédujici RNA-dep. RNA polymerazu



Historie

-V Asii bylo onemocnéni podobné HFRS znamo jiz pred vice nez sto lety
-V Rusku popsano v roce 1913 a 1932
-1934 — ve Svédsku popsano jako Nephropatia Epidemica

-Korejska valka (1950-1953) — vice nez 3000 americkych vojaku
nakazeno HFRS — Korejska hemoragicka horeCka (v roce 2000 melo
94% vojaku ucastnicich se korejské valky protilatky proti hantavirim)

-1987 — Lee se spolupracovniky izoloval virus Hantaan a odhalil
rezervoar viru v pfirodé (Apodemus agrarius)

-80. Iéta — urbanni pripady potkany pfenaseného viru Seoul v Asii, ale |
Evropé

-1993 — ,Four Corners® USA — tézké pripady respiracniho selhani, séra
pacientl zkfizené reagovala s viry Hantaan, Puumala a Seoul — nové
objeveny virus Sin nombre



Onemocnéni, ktera hantaviry vyvolavaji, byla v Cin& znama jiz po staleti,
avsak jejich puvodce se podafilo identifikovat az r. 1976 v Koreji. Tehdy
byl izolovan virus vyvolavajici tzv. korejskou hemoragickou horecCku
(KHF) z mysice temnopasé odchycené u feky Hantaan, ktera teCe mezi
Severni a Jizni Koreou. Po fece dostal virus svlj nazev — Hantaan — a
rod, do kterého tento a pribuzné viry patfi, byl pozdeji nazvan
Hantavirus.

-Nyni oznaCovaneé jako hemoragicka horecCka s ledvinovym syndromem
(3000 vojaku onemocnélo touto infekci béhem korejské valky)

-Roéné onemocni asi 200.000 lidi, 4.000-20.000 umira
-Pozdéji izolovany dalSi sérotypy: Puumala (Skandinavie) — nornik rudy

-Belgrade (Balkan) — tezSi renalni syndrom



Ch ronlcky

infikovani hlodavci
Bezpfiznakové infekce, ale mozné
ovlivnéni chovani hlodavcu.

Horizontalni zpdsob
prenosu

Virus pritomen v
exkrementech, moci a
slinach hlodavci

CDC



Hrabosi

Si a potkani

Taxonomie



Vnimavost:

Vnimavost populace je vSeobecna. Mezi osoby ve zvySeném
riziku se radi:

Zemedélci

Turisté behem kempovani
Vojsko

Lesnici, myslivci

Pracovnici s pobytem a ubytovanim v terénu



Bunyaviruses

Yirus

Bunyavirus (150 members)

* Bunyamwera virus

* California encephalitis virus
* La Crosse virus

* Oropouche virus

Phlebovirus (36 members)
* Rift Valley fever virus
* Sandfly fever virus

Nairovirus (6 members)
* Crimean-Congo
hemorrhagic fever virus

Uukuvirus (7 members)
* Uukuniemi virus

Hantavirus
» Hantaan virus

» Sin Nombre virus

Vector

Mosquito

Fly

Tick

Tick

None

None

Disease

Febrile illness, encephalitis,
febrile rash

Sandfly fever, hemorrhagic
fever, encephalitis,
conjunctivitis, myositis

Hemorrhagic fever

Hemorrhagic fever with renal
syndrome, adult respiratory

distress syndrome
Hantavirus pulmonary

syndrome, shock, pulmonary

edema

Epidemiology

Transmission
* Arthropod bite
» Rodent excreta

At risk or risk factors

* People in area of vector,
e.g., campers, forest
rangers, woodspeople

Distribution of virus

* Depends on distribution
of vector or rodents

* Disease more common
in summer

Vaccines or antiviral drugs
* None



Disease mechanisms

Transmitted by arthropod bite or rodent excreta
Hantavirus

Other bunyaviruses
Primary viremia, then secondary viremia

leads to virus spread to target tissues,
including central nervous system, various

Lymph node
organs, vascular endothelium

_){/
i &

Antibody essential for controlling viremia

Mucosal surfaces

lViremia

Lungs

Blood

LMuItipIe organs[
Including endothelial
cells and macrophages

Hantaviry maji afinitu k tkanim plic a ledvin. (Macraphages)

l

Soluble mediators

(Tnf-c, IFN)
Figure 3



Hantavirovy plicni syndrom:

- Inkubacni doba 3-21 dni. Prvotni projevy onemocnéni trvaji asi 5 dnu (nahly
vzestup teploty, bolesti hlavy, zaludec€ni obtiZze, bolest ve svalech, kasel,
nauzea/zvraceni, zavraté€). Pozdéji dochazi k rozvoji plicniho edému, hypoxii.
Letalita: pod 60%.

Hemoragicka hore€ka s renalnim syndromem

-5 fazi onemocnéni: 1. febrilni faze (3-7 dni; horeCka, bolesti hlavy, bolesti svald,
zaludecCni obtize, petechie, krvaceni do spojivek), 2. hypotenzni faze (2 hodiny — 3
dny; nauzea, zvraceni, tachykardie, projevy krvaceni), 3. oliguricka faze (3-7 dni;
oligurie (tvofeni velkého mnozstvi moci), anurie, hypertenze, tézké krvaceni), 4.
diureticka faze (dny — tydny; polyurie 3-6 I/den), 5. rekonvalescence (mésice)
Letalita: pod 10%

Nephropathia epidemica (obdoba HFRS, ale mirny prubéh)

-Inkubace 3-21 dni. Akutni horeCnaté onemocnéni s bolestmi hlavy, bficha, zad,
oligurie, proteinurie, hematurie, poruchy jaternich fci, postizeni dolnich dychacich
cest.

Letalita: pod 0,25%



Globalni distribuce hantavirovych nakaz

HPS o
[]o-5 =
[_16-20
[ 21-100
I 101-1,000

I 1.001-5,000

HFRS
[_]o-5
[[] 100-1,000

I 10.000-20,000

NE
[_]o-5

[ ]6-20
[ ]21-100
B 101-1,000

I 1,001-5,000

HFRS & NE
| 5,000-10,000

V posledni dobé zachyt hantavirt v Africe, ale lidské pfipady

infekce nejasné.
Jonsson et al., Clin. Microb. Rev. 2010



Vyskyt

Ve svété je popisovano ro¢né 150-200 tisic pfipadu HFRS
-Vice nez polovina je hladena z Ciny
-Rusko a Korea — stovky az tisice

-Dale: Japonsko, Finsko, Svédsko, Bulharsko, Recko, Madarsko, Francie,
Balkanskeé republiky ad.



A

Sin Nombre®
Peromyscus maniculatus

Hantaviry Noveho sveta
New York

Peromyscus leucopus

Prospect Hill
Muleshoe Microtus pennsylvanicus
Sigmodon hispidus Bloodland Lake
. Microtus ochrogaster
| Isla Vlsta . Bayou
Microtus californicus Oryzomys palustris
Black Creek Canal
El Moro Canyon Sigmodon hispidus
Reithrodontomys megalotis gy - < Rio Segundo
Calabazo ‘!ﬂm Reithrodontomys mexicanus
Zygodontomys brevicauda ‘ ’ Juquitiba
Caiio Delgadito ¢ Unknown Host Laguna Negr:
Choclo Sigmodon alstoni ” Calomys laucha
Oligoryzomys fulvescens Rio Mamore ~ Maciel
Oligoryzomys microtis * Necromys benefactus
Or4n & Hu39694
Oligoryzomys longicaudatus ) Unknown Host
Bermejo ‘ Lechiguanas
: . Oligoryzomys flavescens
Oligoryzomys chacoensis ® r goryzomy
And — O Pergamino
) ndes ) ' — Akodon azarae
Oligoryzomys longicaudatus Sy



Hantaviry Nového sveéta (1)

Virus Host
Sin Nombre Peromyscus maniculatus
Monongahela Peromyscus maniculatus
Canada
New York Peromyscus leucopus
Bayou Oryzomys palustris

Black Creek Canal Sigmodon hispidus
a dalSi: Andes, Laguna Negra, Bermejo...

Location Disease
West & Central HPS
U.S. & Canada

Eastern U.S. & HPS
Eastern U.S. HPS
Southeastern U.S. HPS
Florida HPS

Rada dal$ich hantavirG byla objevena, ale nezda se, Ze by zpUsobovaly onemocnéni u

Clovéka



Hantavirus
Pulmonary Syndrome

Number of cases by date
Zemeé s HPS

. TPAHO 01 2January 02 3May 02 “August 02
(pocet pripadu) Umt(e3d358)tlates 5 September 02 6 October 02 7 November 02

Zemeé bez HPS

Panama (31) ©

Bolivia (20)* Paraguay (74)’

Chile (273)5 Uruguay (23) 1

Argentina (404)*



Virus Sin Nombre

Celed’ Bunyaviridae

Prenos SavcCi hostitel,
Neprenosné clenovci

Virion sférické, 80-120 nm

Strukturni proteiny Glykoproteiny: G1, G2
nucleoprotein: N
Genom
ss-RNA, 3 segmenty,
negativni polarita

Peromyscus maniculatus
Krecik dlouhoocasy




Horecka

Plicni

edem

Sok

Diuréza

Imunoblasty
DestiCky
HCT

AST
LDH

Klinicky vyvoj HPS

Prodrome Cardiorespiratory Convalescence

++ ++

++ ++++++
+ +++++ +4+
+ +++++++++
+ ++++++++

3-6 days 7-10 days



Hantaviry , Stareho Svéta"

Virus

Prenasec

Onemochnéni

Viry pfenasené hrabosi

Puumala

Myodes glareolus

HFRD (mirna forma)

Tula

Microtus arvalis, M. levis,
dalsi zastupci rodu
Microtus

Lidské infekce, HFRD
publikovan v jednom pfipadé

Viry pfenasené potkany
nebo mysovitymi

Dobrava-Belgrade

(DOBV-Af)

Apodemus flavicollis

HFRD (tézka forma)

(DOBV-Ap)

Apodemus ponticus

HFRD (stfedné tézka forma)

Saaremaa (nebo DOBV-Aa)

Apodemus agrarius

HFRS (mirna forma)

Seoul

Rattus norvegicus, R.
rattus

HFRS (stfedné tézka forma)

Viry pfenasené hmyzozravci

Seewis, Nova

Nejsou znamy zadné infekce
Clovéka




V Evropé byly hantaviry prokazany jiz ve vétsine zemi: v Belgii, Holandsku,
Francii, Velké Britanii, Dansku, Némecku, Bulharsku, Madarsku, Rusku, Italii,
Rakousku, na Balkané a ve Skandinavii. V byvalém Ceskoslovensku byly
prvni dva pfipady onemocnéni lidi, které skoncily umrtim pacientu, popsany z
let 1953 a 1954 z vychodniho Slovenska. Dalsi pripady v letech 1987 — 1988,
kdy byla zaznamenana dalSi ¢tyfi onemocnéni lidi. U dvou byl piivodcem tzv.
vychodni typ viru Hantaan a u dvou tzv. zapadni typ — Puumala. Pacienti trpeli
horeCkou, bolestmi hlavy a bolestmi v zadech, nevolnosti, zanétem spojivek,
zvetsenim jater, zarudnutim sliznic a meéli bilkovinu v moci. Vsichni se
uzdravili.

Na Breclavsku — hore¢nata hantavirova onemocnéni, celkové lehka

Na pfitomnost protilatek proti hantavirm bylo dale vySetfeno 5 228 vzorku
krevniho séra lidi a pozitivni titry byly zjistény pfriblizné u 1 % z nich. Velmi
dulezité je, ze procento pozitivity dosahlo u dvou skupin starSich zemédélcu z
jizni Moravy hodnot 9,9 a 29,4.



Puumala

Saaremaa (DOB-Aa)

Striped field mouse

e

Ap

odemus agrarius

Black sea field 'mr:ruse Apodemus ponticus
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Hantavirus cases

Hantavirus cases

4,000 —

3,000 —

2,000 —
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20052 2006 2007 2008 2009 2010°¢ Total?
Austria 16 12 78 33 29 13 351
Belgium 372 163 298 336 182 161 2,845
Bosnia and Herzegovina 21 26 8 25 19 8 732
Bulgaria 0 2 4 5 2 56
Cyprus o o NA NA NA NA o
Czech Republic 2 4 5 7 43
Denmark o} o NA NA NA 0
Estonia NA e 7 11 17 39
Finland 2,526 1,863 1,743 3,259 1,919 326 31,919
France 253 24 127 84 62 100 1,913
Germany 447 72 1,688 243 181 1,527 4,956
Greece 5 4 5 4 3 52
Hungary 6 NA 16 11 7 342
Italy 0 o o o o 0
Ireland NA o o o o 0
Lithuania NA NA NA NA NA 9
Luxembourg 17 11 10 7 3 10 60
The Netherlands 3 3 32 32 12 14 133
Norway 64 22 76 50 21 8 1234
Poland NA NA 17 6 5 31
Portugal 1 4 2 4 o] NA 37
Romania 1 1 2 4 9 4 21
Russia 7,256 7,157 NA NA NA NA 173,652
Slovakia 22 3 11 42
Slovenia 24 5 14 46 5 294
Spain 0 0 o 1P o o 1
Sweden 330 213 2,195 569 53 138 7,198
Switzerland o} o 1 0 o o 2
Turkey NA NA NA NA 23 NA 23
United Kingdom 6




Hantavirové nakazy a globalni klimaticke zmeny
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HFRS v CR

-1984 —prvni zachyt hantavirtd ve stfedni Evropé — detekce antigenu v
hlodavcich (Myodes glareolus, Apodemus flavicollis, Abodemus agrarius)

-Antigen detekovan v 6,8 % hlodavcu; nejvice u Microtus arvalis (14,1 %)

-1992 — prvni pfipad HFRS na Breclavsku

- seroprevalence 0,93 % (1998; 20-65 let; Praha, stredni Cechy, vychodni

Cechy, zapadni Cechy), vysSi seroprevalence u vojaku (1,66 %)
-Slovensko (0,5 — 2%), Némecko (1-3%), Rakousko (1-2%)

-1995 — pfipad importované nakazy u vojaka ACR (PUUV, Chorvatsko)

-V letech 1998-2010 diagnostikovano 43 pfipadi HFRS v CR



Té&zké pfipady HFRS (Dobrava-Belgrade) v CR
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Mysice lesni a kfovinné (Apodemus flavicollis a Apodemus sylvaticus),
hraboSe polniho (Microtus arvalis), hraboSika podzemniho (Pitimys
Ssubterraneus) a nornika rudého (Clethrionomys glareolus). Specifické
protilatky byly zjistény v CR také u zajic(i, srncd, dankl a u domaciho skotu.




Z ekologického hlediska jsou pfirodni ohniska hantavirll nejlépe
prozkoumana na jizni Moravé. Nachazeji se zde v rozmezi nadmofrskych
vySek 160 — 650 m. Vegetaci v téchto ohniscich Ize pfifadit ke trem
zakladnim typum: a) picniny na orné pudé, b) trvalé travni porosty, c) lesni
lemy a okraje pasek.

VSechna maji spoleCny mezofilni charakter. V trvale zamokrenych a v
Casto vysychajicich biotopech je vyskyt nakazenych hlodavcl vzacnéjsi.

V zemédélské krajiné hraji v udrZzovani ohnisek hantavirll vyznamnou roli
stohy, seniky, lesni chaty nebo rozptylena lidska obydli.



Preventivni opatreni:

-Hubeni hlodavcu v blizkosti obydli a stravovacich zafizeni
-Omezovani kontaktu hlodavcu s Clovékem

-Dodrzovani hygienickych pravidel

-Znalost endemickych oblasti hantavirt

-Vakcinace — vyvoj hantavirovych vakcin



Diagnostika HFRS

-70-80-léta: IFA (detekce IgG, «-~4 nasobny vzestup) — pouziti plic
infikovanych hlodavcu fixovanych acetonem

-IFA s vyuzitim bunéénych kultur (virus adaptovan na buriky VERO)

-Enzymatické immunoassaye (EIA/ELISA) — pouziti N proteinu
exprimovaného v bakulovirovem systému

-Biopsie z ledvin — velmi nespolehlivé

-Imunochromatografické metody — point-of-care (vysledek v fadu
minut)

-Molekularni metody zalozené na RT-PCR a jejich modifikacich (i v
pripadé velmi nizké virémie je virova RNA detekovana velmi
spolehlivé; virémie dlouhodoba)

Vaheri et al., J. Med. Virol., 2008



Vakcinace

Hantavirus Druh vakciny Imunogen Stav vyvoje
HTNV Inaktivovana Cela virova Vakcinace v Jizni Korea
castice masovem
meéritku
HTNV, PUUV Inaktivovana Cela virova Klinické studie Jizni Korea
castice
HTNV, PUUV Inaktivovana Cela virova Vakcinace v Cina
castice masovem
meéritku
HTNV Rekombinantni | Gn, Gc, N Klinické studie USA
(s virem
vakcinie)
HTNV, PUUV DNA vakcina Gn, Gc Klinické studie USA
SEQV DNA vakcina Gn, Gc Preklinické USA
studie na
primatech




Preventivni opatreni

-Eliminace hlodavcu (zejména z lidskych obydli, ubytovacich a stravovacich
zafizeni, skladu potravin)

-Omezeni kontaktu hlodavcu s Clovékem
-Dodrzovani hygienickych navykul ve volné prirodé

-Znalost endemickych oblasti hantavird a vyhybat se rizikovym aktivitam (napf.
pobyt v seniku)

-V budoucnu vakcinace



Krymsko-Konzska hemoragicka horeCka

-je klistaty prenasené virové onemocneéeni; zoonéza (domaci i divoci
zivocCichoveé)

-virus je bézny zejmeéna ve vychodni a zapadni Africe

-mortalita az 30%
-sporadické infekce Cloveka zejmeéna diky sani klistat Hyalomma
CCHF: geographic distribution

Horth Emit for the geographic distribution of genus: Ak ticks *
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-inkubacni doba po kousnuti klistetem 1-3 dny, nasledne chripkove
pfiznaky, v 75% pfipadu pfechazi v tézké hemoragické pfiznaky
(petechie, krvaceni, krvavy prajem, zvraceni...), 30% pacientu
umira v druhém tydnu nemoci

-léCba je symptomaticka, neexistuje specificka |léCba; na zaklade in
vitro experimentu je mozno uzit ribavirin

-epidemie: v letech 1944-45 byla velka epidemie mezi sovetskymi
vojaky; 200 vojakl nakazenych jako vysledek etnickych Cistek mezi
krymskymi Tatary

-v roce 2005: 41 nemocnych v Turecku, 1 mrtvy
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Disease

Febrile, flu-like myalgia;
meningitis

Lassa fever: severe systemic
iliness, increased vascular
permeability, shock

Argentine hemorrhagic fever:
similar to Lassa fever but more

extensive bleeding

Bolivian hemorrhagic fever

Epidemiology

Transmission

» Contact with infected
rodents or their secretions
or body fluids

At rislc or risk factors

* Lymphocytic choriomeningitis
virus: contact with pet hamsters,
areas with rodent infestation

» Other arenaviruses: habitat
of rodents

Distribution of virus

* Lymphocytic choriomeningitis
virus: hamsters and house mice
in Europe, Americas, Australia,
possibly Asia

» Other arenaviruses: Africa,
South America, United States

* No seasonal incidence

Vaccines or antiviral drugs
* No vaccines
* Antiviral drug ribavirin



Classification criteria
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Disease mechanisms

smitted from persistently infected rodents (zoonoses)

-

=rsistent infection of rodents caused by neonatal infection and Mucosal surfaces

mZuction of immune tolerance l
‘ruses infect macrophages and release mediators of cell and
rascular damage Lymph node

(Macrophages)

:

Soluble mediators
(Tnf-c,, IFN)

Figure 2



HoreCka Lassa

-akutni virové onemocneni s hemoragickymi priznaky; poprve popsané v roce
1969 v nigerském mésté Lassa (klinické projevy tohoto onemocnéni byly znamy jiz
néjakou dobu predtim, ale nebyly davany do souvislosti s novym patogenem)

-onemocneéni se vyskytuje endemicky v zapadni Africe; ale predstavuje take
nejfrekventovanéjSi hemoragickou horec€ku, ktera je importovana do dalSich zemi
— USA, UK, Japonska, Nizozemi, Izraele



Krysa mnohobradavkova je asi nejCastéjSim
hlodavcem v rovnikové Africe, hojna v lidskych
obydlich; snad 90% obyvatel ji konzumuje jako
pochoutku.

Virus je vylu¢ovan moci a vykaly — v pfipadé, Ze jsou
zvifeny do aerosolu umoznuiji infekci lidi.



Replikace viru Lassa je velmi rychla.
Nejprve se vytvori mRNA pozitivni polarity, nasledné proteiny, -RNA segmenty...

Virus Lassa je schopen infikovat rozlicné bunky téla — sliznice, stfevo, plice,
mocovy systém, bunky cévni soustavy

Stejné jako u dalSich hemoragickych horecek, virus se mize prenaset interhumannim pfenosem
(pFenos sekrety — sliny, krev, mo¢, sperma; matefskym mlékem...)

Ackoliv symptomy onemocnéni jsou podobné Ebole, Lassa je znacné méne nebezpecna.
Vzhledem k tomu, Zze Lassa ma svuj pfirodni rezervoar, je obtizné ji vymytit.



Symptomy

Horecka, bolest hlavy, zapalené hrdlo, kasel, nevolnost, zvraceni, prijem, bolest svalu, bolest na hrudia
bficha, unava.

opuchnuti obliceje a krku a krvaceni ze sliznic.

Nékdy neurologické problémy. Ztrata sluchu asi u 25% pacientu; u tfetiny postizenych ztrata sluchu
pretrvava celozivotné.

15-20% hospitalizovanych pacientll umira na horecku
Lassa; béhem epidemii je pozorovana mortalita az
50%

Ein Patient mit akuter Lassa-Infektion.

USAMRIID vyvinul kandidatni vakcinu proti horeCce Lassa.



Virus Lujo
Poprvé popsan v roce 2009 béhem epidemie v Zambii
Mortalita asi 80%



