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Faktory ovlivnujici emergenci virovych
nakaz

Drivers of emerging viral diseases
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1 Zapati prezentace



Emergentni nakazy

(angl. "emerging diseases")

emergere (lat.) = vynorit se, vzejit, vyzdvihnout na povrch, objevit se,

vystupovat

Nebo
re-emergentni nakazy
(angl. "re-emerging diseases")
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E me rge ntn |’ 200 nézy (73% ze vSech emergetnich nakaz)

— nové (SARS-CoV, MERS-CoV, hantavirovy plicni syndrom)

* re-emergentni (zapadonilska horeCka v Evropé)

» geograficky expandujici (zapadonilska horeCka v Americe, klistova encefalitida)

» se zvysujici se incidenci (klistova encefalitida)

 ménicim se spektrem vektori nebo hostiteltl (horeCka dengue a Aedes albopictus)

« s ménici se klinickou manifestaci, virulenci nebo zménou rezistence (varianty chfipky) MUNI
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Priklady (re)emergentnich virovych zoonoz

— zapadonilska horeCka
— klistova encefalitida
— hantavirovy plicni syndrom HPS

— arenavirove (Lassa) a filovirové (Marburg, Ebola)
hemoragické horecCky

— henipavirové nakazy (Hendra, Nipah)

— horecCka Chikungunya — Indicky ocean 2006
— opicCi nestovice Kongo

— horecka Zika Jiz. a Str. Amerika 2014-16
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V 4

Faktory urcujici emergenci virovych nakaz

Environmentalni aspekty:
e klimatické zmény (posun vektor( do severnich zemépisnych Sifek a vyssich nadm. vysek)
e prirodni katastrofy - tornada, povodné€, zemétreseni, cunami

Socioekonomické aspekty:

e hustota lidské populace (respiracni infekce-SARS, chripka)

e socialni a hygienické podminky (virové hepatitidy, virus poliomyelitidy)
e urbanizace krajiny ('slums’ priméstské oblasti — kliStova encefalitida)
e zvySena mobilita (obchod, turistika)

e migrabilita (ekonomicka migrace, etnické konflikty)

e mezinarodni obchod se zviraty (ASF, RVF)

e import a export domacich zvirat (exoticka agens-hantaviry, poxviry)

e expanze a intenzifikace zemédélstvi (CCHF)

e socialni katastrofy (virové hepatitidy)

e transplantace (WNV, HIV)

e zpracovani zvirecich produktt (ASF)

e kolektivni zpusob Zivota ('fast foods '- noroviry)

* zména zivotniho stylu (rizikové chovani-HIV, HCV)
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Prirodni (environmentalni) faktory

. i arbovirézy,
B £ Lo hepatitidy
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Faktory abioticke 1/3

Klima (teplota, srazky), zemepisna sirka, nadmor. vyska a clenéni

reliefu (geomorfologie ovlivhuje napr. mikro- a mezoklima).
Korelace mezi aktivitou Jizni Oscilace EI-Nino (ENSO) v Pacifiku, ovliviujici globalni

atmosférickou cirkulaci, a zvysenou incidenci nékterych nakaz v rozsahlych oblastech
(hantavirovy plicni syndrom). Severoatlanticka Oscilace (NAO) ?

Globalni oteplovani klimatu ovlivni rozsifeni nemoci pfenosnych
hematofagnim hmyzem (napr. dengue).
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Faktory abioticke 2/3

abioticke prirodni podminky se podileji také na sezonnosti mnohych
nakaz, zvlasté transmisivnich zoonoz (napr. klistove encefalitidy) -
to je dano sezénni distribuci (fenologii) jejich vektoru.

pro nekteré prenasecCe (napr. komary) je nezbytna pritomnost
vodnich ploch nebo mokradu.

teplota prostredi muze velmi ovlivnit vyvoj patogennich agens (napfr.
arboviru) v prenasecich.
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Faktory abioticke 3/3

Prirodni katastrofy: meteorologickeé (vichrice, tornada), hydrologicke
(povodné) nebo geologické (zemétreseni, sesuvy pudy, cunami).

Povodné: vzestup incidence arbovirovych nakaz a malarie (zvyseni populacni
hustoty krevsajiciho hmyzu) a dalSich zoondz a sapron6z (naruseni
zasobovani obyvatelstva pithou vodou nebo kontaminace znecisténou
vodou): alimentarni virové nakazy
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Hurikan Katrina, New Orleans,
srpen 2005

1300 obeéti
zatopeno 80%
plochy New Orleans
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Dispatch

Increase in West Nile Neuroinvasive Disease after Hurricane Katrina

Kevin A. Caillouét*=, Sarah R. Michaels*, Xu Xiong*, Ivo Foppa*, and Dawn M. Wesson*

Author affiliations: *Tulane University School of Public Health and Tropical Medicine, New Orleans, Louisiana, USA;
Cite This Article

Abstract

After Hurricane Katrina, the number of reported cases of West Nile neuroinvasive disease (WNND) sharply increased in the hurricane-
affected regions of Louisiana and Mississippi. In 2006, a >2-fold increase in WNND incidence was observed in the hurricane-affected
areas than in previous years.

Hurricane Katrina devastated portions of Louisiana and Mississippi on August 29, 2005. Previous reports of West Nile neuroinvasive
disease (WNND) in this area after this hurricane did not examine any statewide increases in 2005 (7). However, this report did not show
potential regional increases of WNND in areas that experienced substantial hurricane damage. Because West Nile virus (WNV) is now
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Zemetreseni Haiti, 2010

Stupen

Postizena oblast Pocet obéti Rok Richterovy skaly

Sumatra, Indonési
e (viz Zemétiesen
i v Indickém

oceanu 2004)

283 106 2004 9,1

Kan-su, Cina 273 000[1] 1920 7,8

Tan-

$an (viz Zemétres
eni v Tchang-
$anu), Cina

242 000 1976 7,8

Haiti (viz Zemétre
seni na Haiti 212 000 2010 7,1
2010)

Kantd, Japonsko (

uziEle 143 000 1923 8,3
zemétteseni v

Kantg)

ASchabad, Turkm
enistan (viz Zemé
tfeseni v

ASchabadu 1948)

110 000 1948 23

Kasmir, Pakistan
(viz Zemétreseni |86 000 2005 7,6
v KaSmiru 2005)

Messina, ltalie (vi
z Zemétreseni v 75 000 1908 7,5
Messiné 1908)

Peru (viz Zemétre
seni v Peru 1970) | %6 000 1970 s

Cching-chaj, Cina | 40 000[2] 1927 7,6

Japonsko (viz Ze
métieseni a
tsunami v Téhoku
2011)

16 000 2011 9,0
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Zemetreseni, Tsunami — Indicky ocean, 2004
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Povodné CR (1997, 2002)

Kalamitni stav komaru

WNV, TAHV
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Faktory biotickeé 1/3

hustota a dynamika populaci obratlov€ich hostitelt nakaz, a

bezobratlych prenasecu;

jejich bionomie a etologie (napr. existence kolonii, spoleCnych
shromazdist' a nocovist, synantropie, fenologie (sezonnost);

mobilita ("home range") a migrabilita (tah ptaku, invaze, potulky)
hostitelu | pfenasecu;

Imunita populaci obratlovcu (,herd immunity®)

pritomnost stresovych faktoru (malnutrice, pfemnozeni aj.) v populaci;
charakter a typ vegetace (vektori);

zmény patogenu samotnych, okruhu jejich hostitelu, vektoru.
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Nocovistée havranu




Usutu virus




U transmisivnich nakaz je neméné dulezita populacni
dynamika jejich vektorl, predevSim mimoradné
premnozeni hematofagnich clenovcu (u Skodlivého
hmyzu oznacované ekology jako gradace).
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Faktory bioticke 2/3

Populaéni dynamika hostitelu patogennich agens je velmi vyznamna;
nejzavaznéjSi je premnozeni volné zijicich obratlovcu.

Krecek v r. 1972 na vychodnim Slovensku dosahl populaCni hustoty
200 ex./ha, a stal se zdrojem nakazy tularemii, vzteklinou aj.).

Tuha zima nuti nekteré exoantropni savce a ptaky k prechodne
synantropnimu zpusobu zivota.
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Faktory biotické 3/3

Migrace ptaku a savcu - prenos agens tahnoucimi obratlovci anebo prenos
infikkovanych ektoparazitu. Napr. Hoogstraal a kol. prohlédli na jafe 1960 a 1962
na pobrezi Egypta stovky ptaku v dobé jejich tahu severnim smérem, a kliStata
(z nichz asi 90% tvoril africky poddruh Hyalomma marginatum rufipes) nalezli
na 10% z nich. Africka klistata byla prokazana na ptacich take v Bulharsku, a
Hyalomma marginatum ojedinéle v CR, Finsku nebo Anglii. Kromé& ptakd migruji
na delSi vzdalenosti | nektefi savci - napr. netopyri (Miniopterus schreibersi),
létavec stehovavy .
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Socialni (antropogenni)




Socio-demografické zmeny




Estimated 2015
Population Density

persons per km?
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PtacCi chripka
(H5N1, HON2, H7N7, H7N9)

VH5N1 outbreaks in 2005 and major flyways of migratory birds
Situation on 30 August 2005

Mississippi
Americas

Y Black Sea/
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@ Districts with H5N1 Outbreaks since
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Multiple Reassortment Events
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H7N9 Virus

Setting: Habitats shared by wild and domestic birds
and/or lve bird/poultry markets

reuraminidase) gene from wikd birds, and its six remaining genes fom multiple related HINZ infiuenza viruses in domestic poultry

f 2 Bl Conters for Disease
<( (W@ Convroland Prevention
_— .

=

QDI e

—_ =



Socialni status




Urbanizace

zluta zimnice
dengue
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/ Ae. aegypti
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H. janthinomys _
S. chloropterus®

Jungle cycle

Non-human
Primates

Humans

Urban cycle

Humans

Od prosince 2016
popsano 2000 pripadu
véetné 282 umrti
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Suburbanizace

reforestace, lesni parky
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Mobilita (cestovani)

lI(Jf L c

chipka (HsN,
H7N9, HON2)
MERS-CoV

| SARS-CoV
SARS -CoV- -2
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MERS-CoV

MERS CORONAVIRUS CONTINUES ITS SPREAD

Since May, two new countries — China and South Korea — have confirmed cases of
Middle East respiratory syndrome coronavirus, Since 2012 there have been 1,179
laboratory-confirmed cases across the globe, including at least 442 deaths.

Number of cases (as of June 2, 2015)
W15 HM6-20 W21-100 M101-500 M 5001010

The first case in South

Korea was confirmed on
| May 20. Two people have
| died from the disease

and about 1,364 people

This outbreak is the

| largest reported outside
| of Saudi Arabia, where
the disease first
~—-—-"in 2012.

858 umrti ve 27 zemich

svéta ;
Smrtnost 35 %

have been quarantined.
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Migrace

Russian Far East

North America S s S Russia
] Western S \
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South Atrica

Now Zealand

Countries having received a significant number of economic migrants
Main regions of emigration

Skiled migrants

Unskiled or low-skilled migrants

Significant intra-zone economic migrations

Source: Based on Simon, Gildas (Geodynamique des migrations internationales dans le monde’,
Presses Universitaires de France (PUF), 1995; Courrier de 'UNESCO, 1998; CNRS-Universite de Pottiers, Migrinter.
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Mezinarodni obchod se zviraty




Veterinarni hrozba ve vychodni Evropé...

ASF global risk

A ASF spread in
PP e eastern Russia
: poses a big food
security risk to
Europe and Asia"

~" Local spread:
farm-to-farm transmission
wild boar-to-pig transmission
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Cuba 1971, 1980
Brasil 1978
Dom.R.1978
Haiti 1979
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Portugal 1957,60-94,99
Spain 1960-95

France 1964 P |
Italy 1967,69,93
Malta 1578
Belgium 1985

1957 1860
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1957 from Angola: genotype I to Lisbon, now

2007 from Eastern Africa: genotype Il to
Caucasus Region, now spreading in Ukraine.
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Prenos ASF

Sylvatic Domestic
cycle cycle
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Mezinarodni obchod se zviraty
(‘bushmeat’)
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Obchod se zvirecimi mazlicky (‘pet trade')
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The NEW ENGLAND JOURNAL of MEDICINE

BRIEF REPORT

A Variegated Squirrel Bornavirus Associated
with Fatal Human Encephalitis

Bernd Hoffmann, D.V.M., Dennis Tappe, M.D., Dirk Héper, M.Sc.,
Christiane Herden, D.V.M., Annemarie Boldt, M.D., Christian Mawrin, M.D.,
Olaf Niederstrafler, M.D., Tobias Miiller, M.D., Maria Jenckel, M.Sc.,
Elisabeth van der Grinten, D.V.M., Christian Lutter, D.V.M.,

Bjorn Abendroth, M.Sc., Jens P. Teifke, D.V.M., Daniel Cadar, D.V.M., Ph.D.,
Jonas Schmidt-Chanasit, M.D., Rainer G. Ulrich, Ph.D., and Martin Beer, D.V.M.
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RAPID COMMUNICATIONS

Pet rat harbouring Seoul hantavirus in Sweden,

June 2013

A Lundkvist (ake.lundkvist@smi.se)**3, ] Verner-Carlsson*2, A Plyusnina®, L Forslunds, R Feinsteins, A Plyusnin®
1. Swedish Institute for Communicable Diseases, Solna, Sweden
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3. BMC, IMBIM, Uppsala University, Uppsala, Sweden

4. Haartman Institute, Helsinki, Finland

5. The National Veterinary Institute, Uppsala, Sweden
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Cowpox infections
In pet owners
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Krymsko-konzska hemoragicka horecka
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Hyalomma marginatum v AS
Currurt known distibution: Octcber 2014

Crimean-Congo Haemorrhagic Fever Geographic Distribution
50° North limit for the geographic distribution of genus Hyalomma ticks

NG
3 A
¢ N .

O\

T Bl

l:l Country with low risk (presence of vector)

[] Country atrisk (serological evidence + vector)

|:| 5 to 49 cases per year /

. 50 to 200 cases per year

Pierre Formenty, et al. In Ergonul & Whitehouse, CCHF, Springer, 2007
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POLIOMYELITIS UPDATE (03): PAKISTAN (GILGIT-BALTISTAN,

ISLAMABAD,
PUNJAB), ENVIRONMENTAL SAMPLES, GLOBAL
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In this update:

1] Pakistan - Gilgit-Baltistan, EpiCore Surveillance Project

2] Pakistan - Islamabad, Punjab (Rawalpindi), environmental samples
3] Global update - Polio Eradication Initiative
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Kolektivni stravovani




Zmena zivotniho stylu
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HEPATITIS A - EUROPEAN UNION: MSM
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Italie, Némecko, Spanélsko, UK, Nizozemi

HEPATITIS C - USA (02): (TEXAS) REUSED
SALINE FLUSH SYRINGES, 2015
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Profesionalni nakazy

=\
\

_respiracni nakazy
! (Ch‘ﬁpka , koronavirozy)
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Rezistence k antivirotikum
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Krevni derivaty

CPDA-1 WHOLE BLOOD

B e s

~ —— e t
o p P Tt

04 63 1ol CPOA-1 g I

SomnInec i A 1 1o

Bae et of mieton b
nIacasIOn,

TR g Tahods of nVean
VOLUNTEER DONOR




chck for updates
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RESEARCH ARTICLE

West Nile Virus Positive Blood Donation and
Subsequent Entomological Investigation,
Austria, 2014
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Hrozba exotickych nakaz ve stredni Evrope...?
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“ MOSQUITO-PROOF

! ' NEW YORK CITY




Aedes albopictus
‘asian tiger mosquito

RozSireni: kosmopolitni
(globalizace)

Prfenos patogenu:
dengue, chikungunya,

= Zika, zluta zimnice
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