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,Epidemiologie” je odvozen z fectiny a znamena néco na zpusob ,studium
toho, co je mezi lidmi®. ,Epizootologie” je odpovidajici termin tykajici se
infekci postihujicich zvirata.



John Snow (1813-1858)




ra deaths around the Broad Street
pump ; ono ondon, during 1854. (Data from Medicine
International, 1984; by courtesy of Dr N.S. Galbraith.)




Obecneé body

* Aby viry mohly vyvolat infekci je nutné:
— Najit zpusob pruniku do hostitele

— Najit zpusob, jakym zdolaji obranné mechanismy
hostitele

— Najit cesty Sireni v organismu
— Najit spravné bunky, které mohou infikovat
* Aby se mohly viry dale sirit, je nutne:
— Najit zpusoby, jakymi se virové potomstvo dostane z
hostitelské bunky a organismu
— Najit zpusoby, jak prezit vnéjsi podminky



Chain of Transmission

Prenos z
jedince na
jedince

K nakaze
citlivy
hostitel

Reservoir




Rezervoar a zdroj infekce

 Rezervoar infekce
— ,Ekologicka nika“, kde je virus preziva a
mnozi se
— Cloveék, zvife, ¢lenovec...

e Zdro] Rezervoarem je hostitel,
_ Clovek Ifsery prenasi pavtogena,,
L aniz by jim byl poskozovan,
— Zvire, Clenovec | slouzici jako zdroj infekce

— Prostiedi pro dalsi organismy.

(asymptomaticky infekcni
prenasec)




Common-source epidemic
(for example, cholera)

Host-to-host epidemic
(for example, influenza)

/

Number of cases reported each day
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epidemic
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Epidemiologie

Definice: Studium vyskytu nemoci/infekce v
populaci.

Zahrnuje:

Mechanismy prenosu nakazy

Rizikoveé faktory, které prispivaji k vyskytu
iInfekce,

Velikost populace nutna pro prenos nakazy
Geografii

Obdobi

Zpusoby kontroly a eliminace




Mechanismy pirenosu viru

Aerosol

Potrava a voda

,Spina“

Telesné sekrety
Pohlavni aktivita

Porod
Transfuze/transplantace
Zoonozy(zvire, Clenovec)



Mechanismy prenosu

Primeé Neprimé
¢ pokoZka-pokozna ¢ Potravou nebo vodou
¢ Herpes simplex 1 “*Hepatitis A
¢ sliznice-sliznice s Vektorem
o HIV +» klistova encefalitida
*» Pres placentu ¢ Vzduchem/aerosolem
o CMV *» plané nestovice,
* Materskym mlekem chcipka
o HIV

¢ Kychnuti-vdechnutni
¢ chripka

Kontakt
*» zalezi na konkrétnim agens
s*pokozka, pohlavni styk, voda...



Faktory, které zvysuji ucinnost
prenosu

Stabilita viru

Virus v aerosolech a sekretech
Asymptomatické vylucovani viru
Neucinna imunitni odezva



Geografie a obdobi

« Ekologie vektora, skolni rok, venkovni aktivity...

/\/\U\ j\]\/

- AON|
- dag
- In[

- Aepy
- Je|

666 |
- AON|

- dag
- [
L Ay
SELIN

—866 |
T>OZ

- dag

I
-
—

- Aepy
—JB\
— L1661
- AON]
- dag
- n[

- Ael
SWLIN
— 9661
- AON
- dag
- nf

- Ae|
NI
—S661
—AON|
- dag
- n[

- Ae
1IN

B

30 4
25

20

]

15

10—

Anisod o4

5

0

ve6 |

uef

uef

uef

uef

uef

ue(

Influenza, 1994—1999

- AON
- dag
—n[

- Aep
TN

~666 |
- AON

- dag
~Inf
I
1N

8661
- AON

- dag
—Inf

- Aej
T.—NZ
—L661
- AON
- dag
- n[

- Ae
L Je|

9661
- AON|

- dag
—nf

- Aep
- Je|

— 5661
- AON

- dag
T_DH

L Ae
—Jep

¥661

ue[

ue[

ue[

uef

uef

uef

Rotavirus, 1994—1999



Priklady novych nakaz

BSE nvCJD
TSS _
Chikungunya
Hanta
EHEC HEV H5N1
_ H1N1
Lyme HCV West Nile
HIV SARS

1980-85 1986-90 1991-95 1996-2000 2001-05 2006-10



v SARS 2003 * Legionellosis 2003

Y Tularemia 2003
% West Nile 2004 * Diphtheria,

* Plague 2003 * Ch* Pertussis 2003

olera SARS 2002
2003 *Plng‘uke

*Choleru 2003* Yellow Fever 2003 2002 * SARS 2003

A L]
* Polic:::i - * i:fll‘:s:nzu Y Measles
a 2004 2003

* Dengue 2002

Y Cholera 2003

Figure 25-11 Brock Biology of Microorganisms 11/e
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Definice

Prevalence — pocCet pfipadu dané infekce (klinickych nebo subklinickych) zaznamenany
v daném case; vyjadreny jako Cast sledovane populace.

Incidence je obvykle vyjadfovana jako pocet pfipadu na tisic nebo sto tisic jedincu v dané
populaci za dany Casovy Usek.

Termin ,endemicky“ oznaCuje onemocneéni, které se konstantné vyskytuje na urcité hladiné
v dané populaci. Mira endemnicity/endemicnosti muze byt vysoka nebo nizka. Odpovidajici
termin v pripadé infekénich onemocnéni zvirat je ,enzooticky".

Epidemie — oznacuje stav, kdy dojde k neobvyklému narlstu poétu pripadl dané infekce

v dané populaci. Oznaceni ,neobvykly“ zavisi na dané infekci — 100 novych pfipadu
spalni¢ek v Londyné nelze pokladat za epidemii, zatimco 100 novych pfipadu détské obrny
na témze misteé by jisté za epidemii povazovano bylo. Ve veterinarni mediciné pouzivame
termin ,epizoonéza“.



Pandemie je epidemie, ktera zasahne vice kontinentll v sou¢asném cCase. Ve
veterinarni mediciné se pouziva korespondujici termin ,panzoonéza“.

Virové infekce zivocCichu pfenosné na Clovéka at jiz prostfednictvim pfenasecu
(vektoru) nebo jinym zplsobem (poranéni, vdechnuti, potrava) patfi mezi tzv.
antropozoonézy.

(a) Endemic disease (b) Epidemicdisease (c) Pandemic disease

Figure 25-2 Brock Biology of Microorganisms 11/e
© 2006 Pearson Prentice Hall, Inc.



! Endemic vs Epidemic

Number of Cases of a Disease

Time >




Expozice infekénimu agens

zadna infekce priznakova bezpriznakova

smrt prenasec Imunita bez imunitni odezvy

vysledek



Casova osa rozvoje infekce

<)
Dynamika jé Latentniff | InfekCni NeinfekCni perioda
infek&nosti Q || perioda || | perioda

c
Citlivy jedinec N/

cas

S
Dynamika ~¢ || Inkubacni Symptomaticke Konec nemoci
nemoci ..."E’ doba obdobi

Citlivy jedinec \/

cas



SiFeni infekce

Pripady

% indexovy — prvni identifikovany pfipad

% primarni — pripad, ktery infekci pfinasi do populace
% sekundarni — infikovany primarnim pfipadem

% terciarni — infikovany sekundarnim pripadem

citlivy jedinec OO
imunni O \

bezpfiznakovy prubéh O‘JQO O

klinické onemocné&ni O

L JOX 1@



Epidemiologicky trojuhelnik

AGENT
,Jonemocnéni" je dano
jako vysledek faktord,
kterée tvori:
¢ infek¢ni agens
¢ hostitel DISEASE

& prostredi

HOST ENVIRONMENT



Faktory ovliviujici prenos
nakazy

* infektivita (schopnost infikovat)

» patogenicita (shopnost vyvolat
onemocnheéni)

* virulence (schopnost poskozovat
Agens bunky/organy/organismus, pripadné
zpusobit smrt)

* imunogenita
 antigenni a geneticka stabilita
» odolnost

Hostitel Prostredi

» vék * pocéasi

* pohlavi  uroven hygieny
* genotyp » geografie

e chovani » zameéstnani
 nutriéni status * potrava

» zdravotni status



Fakory ovliviujici prenos infekci

Zmeény klimatu

Ob¥Fi mésta

Znecisténi

pfemnozeni vektora

rezistence vektora

Produkce potravin
Intenzivni zemédélstvi

Antibiotika

Populacni rust
Migrace

Chovani



Komunita hostitelu

* hostitele a patogeny se spolecne
vyvijeji v Case a dostavaji se do stavu,
ktery je vyhodny pro preziti obou
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Vznik hromadné nakazy umoznuiji:

-Moderni velkomésta, sidliste, zavody, rekreacni a kulturni zafizeni (na
jednotku plochy velky pocet osob)

-Masova doprava (zejména letecka)
-Velkochovy hospodarskych zvirat
-Nizka uroven zdravotnické a hygienickeé sluzby v rozvojovych zemich

-Vstup Clovéka do prirodniho ohniska nakazy

‘Ajiné




Zpusoby kontroly

karanténa — SARS
eliminace vektora
Imunizace
antivirova terapie



Princip ,,vrcholu ledovce™
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Serologicka epidemiologie

-.!n.f!y.eoza ‘

( Lassa fever \ Arbovirus

"2 Pollomyelms \( 4 ,—\\4 infections

. e—— L~ -

The iceburg concept

Fig. 7.2 The iceberg concept of infections in communities.
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Fig. 7.3 Prevalence of poliomyelitis antibody in different
populations. Percentages of individuals with antibodies to
poliovirus type 2, surveyed during 1949-51. (Reproduced with
permission from Paul, J.R. and White, C. (ed.) (1973). In Serological
Epidemiology, p. 10. Academic Press, New York.)



@®| Immune Susceptible BB)| Clinical infection becoming immune

Fig. 7.5 Herd immunity in poliomyelitis. (a) ‘Cairo’ model. Herd
immunity is high and clinically apparent infection is rare: no danger
of epidemic. (b) ‘Miami’ model. Herd immunity is only moderate and

there are sporadic cases of clinically apparent infection: an
epidemic is probable.



Epidemie v uzaviené komunite

90

Source 50

Percentage of population immune

0 4 6 8 10 12
Time (weeks)

@ | Susceptible |@ | Infected

| .

Fig. 7.4 Spread of measles in a highly susceptible population in the
Faroe Islands, 1846.
Spalni¢ky na Faerskych ostrovech, inkubac¢ni doba
asi 2 dny, nékteré pfripady dead-end
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Nosokomialni nakazy

Nosokomialni nakazy vychazi z toho paradoxu, ze mnozi lidé prichazejici
do nemocnice za ucelem sveho vyléceni se tam nakazi jinou, leckdy
vaznejsi infekci.

Riziko nosokomialni nakazy muze byt snizeno duslednym dodrzovanim
hygienickych pravidel pacienty a nemocniCnim personalem, uzkostlivym
dodrzovanim Cistoty ve vSech nemocniCnich prostorach, udrzovani
Cistych klimatizaCnich Sachet, izolaci infekénich pacientl ¢i naopak
pacientu s imunodefektem, omezenim doby hospitalizace na nezbytné
minimum atd.



Jak na viry?

(prevence a terapie virovych nakaz)



Preventivni vakcinace — vakcinace za ucelem nastoleni imunity pred
expozici

Terapeuticka vakcinace — vakcinace napf. persistentné infikovanych
subjektd

Imunizace proti virovym nakazam

-Z hlediska prevence virovych nakaz je imunizace nejvice pouzivanym
zplsobem

-Existuje nékolik pfistupu pfipravy vakcin — pouziti zivé oCkovaci latky,
chemicky inaktivovany virus, DNA vakciny



Jiz pred 2500 lety lidé vedeli, ze imunita a
Imunizace funguje

« Redti 1ékafi si povsimli, Zze
osoby infikovaneé pravymi
nestovicemi jimi uz znovu
neonemocni.

* Poznatek: infekce urcitou
nakazou poskytuje ,imunitu”




Za dalsich 2300 let
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V roce 1796 Edward Jenner provedl vakcinaci u Jamese Phillipse skarifikaci
kUZe a aplikaci exsudatu puchyfku kravskych nestovic.

*Snizeni mortality z 25% na 1%



Rada vyhod, které tento historicky ispéch umoznily:

I |

LI

s’ - Zadny zivoéisny rezervoar
 Celozivotni imunita
« Subklinické pripady vzacné

 Infekénost nepredchazi
symptomim

* Pouze jeden serotyp varioly



Vysledek: v roce 1978 byly pravé nestovice prohlaseny jako
onemocnéni celosvetové eradikovane

WORLD HEALTH

THE MAGAZINE OF THE WORLD HEALTH ORGANIZATION - MAY 1980




Jak vakcinace funguje?

Pacient je vystaven antigenu

. Ziva nebo inaktivovana substance (napf. protein,
polysacharid), odvozena od patogena (napr. baterie
nebo viru) schopna vyvolani imunitni odpovedi

V okamziku, kdy je pacient pak znovu
vystaven antigenu, je vyvolana silna
imunitni odezva



Funguje to asi takto:
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Immune response —»

Immune response —»

Killed virus vaccine

Initial Second
dose

'

Live virus vaccine

dose

Initial
dose
l ~ Amplification of ‘
_ injected dose »;;-.E___1

Comparison of immune responses
to live and killed viruses



Zivé vakciny

vvvvvv

-Oslabeny virus se omezené mnozi v hostitelském organismu, coz vyvola silnou
a dlouhodobou imunitni odpovéd

-Atenuované vakciny — uziva se oslabeny virus

-Obykle pfipravené pasazovanim v bunécné kulture, kdy virus postupné
ztraci svou virulenci

-ts mutanty — ovSem tendece k reverzi fenotypu

-Cold adapted mutants — adaptace viru k replikaci pfi suboptimalni teploté
(pf. vakciny pro intranazalni podani — dobra replikace v nosu pfi nizsSi
teploté, ale virus nepostupuje dale do oblasti téla o vysSi teploté)

-deleCni mutanty, bodoveé mutace

-zive rekombinantni vakciny



3%
()

g (

W
L4,

2genic virus is isolated —— The cultured virus is used —— The virus acquires many —— The virus no longer grows well
2 patient and grown to infect monkey cells mutations that allow it to in human cells and may be a
man cultured cells grow well in monkey cells candidate for a vaccine

Vybér vakcinacnich kmenu —
Imunogenicita — vysoka

patogenicita - nizka



Joseph Meister

Jean-Baptiste Jupille




Countries at risk for yellow fever and having
reported at least one outbreak, 1985-1997

[ ] atrisk

* Reported outhreak

Max Theiler

Data as of 0B/04/08 o

kmen Asibi (Ghana) — pasaz
v opicich a poté i.c. v mysSich
PRESCRIPTION ONLY MEDICINE

—_ ate n uace KEEP OUT OF REACH OF CHILDREN
.~ STAMARIL

YELLOW FEVER VACCINE (LIVE),

STABILISED

1 single dose vial contaiming = 1000 mouse LDy, wnits

- 18 pasazi v tkanich mysich

embryi, 58 pasazi v tkanich et L
’ v s v Aventis Pasteur

embryi kurat, 100 pasazi v

tkanich embryi kurat

zbavenych CNS - 17D

17DD (195), 17D-204



A Derivation of Sabin type 3 attenuated poliovirus B Determinants of attenuation in the

Sabin vaccine strains
|
S {

Type 3 Virus Mutation
P3/Leon/37 (location/nucleotide positi
(isolate from fatal paralytic case)
P1/Sabin 5'-UTR (480)
VP4 (935)
21 passages in vivo (intracerebrally in monkeys) VP3 (2438)
8 8 passages in vitro (monkey testicle cultures) xg: g;gg;
g 39 passages in vitro (monkey kidney cultures)
& 3 plague purifications (monkey kidney cultures) P2/Sabin 5-UTR (481)
3 passages in vitro (preparative, monkey kidney cultures) VPI (2908)
¢ P3/Sabin 5'-UTR (472)
b2 VP3 (2034)
P3/Leon [2a,b KP3/56 Sabin vaccine strain
C Reversion of P3/Sabin
Ser Lys Thr Amino acid
| I
P3/Leon/37 Eoes (o C AA T T G GAGA, Nucleotide
& VYoy v ooy v vy

Arg Leu Phe Ala ArgAla
I 1

| I
Rlleonizab ? 0080 o of & ¢ 9 ¥ T f .
: i GAGGA,, 3
) Ll I I i T i
o — oo < ~ o<t ~ ~+ = I~ Ln
&5 %38 3 § 0 0 H 3 g8
P19 . Yy v 'y '
(Revertant) @ G /T\/I\ “lr Tt GA, Nucleotide
Lys Met Val Amino acid



Vakciny

= (1158
| PoLiomYELITIS
VACCINE

Salkova inaktivovana Poliovakcin
— formalinem inaktivovany virus
— nutno zachovat antigenicitu
— problematicka produkce v masovém méritku
— nefunguje napfiklad v tropech vlivem interference s jinymi enterowrv

Sabinova oralni poliovakcina (OPV) — 1960
— naruSena funkce IRES
— shizena virulence a neuroinvazita

— ale riziko reverze na virulentni fenotyp
1in 1.2 million vaccinations produces neuronal effects

ALBERT SANIN, MDD
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Polio vaccine production in 1000L fermentors,
Institute Pasteur Merteux. France



Isolate pathogenic virus

‘ Clone genome

ﬁf Receptor-binding
protein gene
Virulence gene

Isolate virulence gene

Capsid protein genes

Mutate Delete
virulence virulence
gene gene

The resulting virus is viable and immunogenic
but not virulent. It may be used as'a vaccine.

Konstrukce rekombinantniho atenuovaného viru



Vaccinia virus thymidine kinase Cloned and isolated
(TK) gene inactivated by insertion  influenza virus
of vaccinia virus DNA fragment hemagglutinin (HA) gene
carrying an early gene promoter

HA
Early gene TK

BamHI | BamHI

Linearize with BamHI j
Mix, ligate

Infected with
. : vaccinia virus
DNA-mediated transformation W

Homologous recombination :
replaces TK* genes in virus
with inactive TK region N

Sall \d gene
&P

from plasmid

Select with BUdR

TK™ (HA™)

Vaccinate
hamsters

Animals immune to infection Recombinant (TK") vaccinia
with influenza virus virus with hemagglutinin gene



Vyhody modifikovanych zivych vakcin
-Hostitel amplifikuje imunogen

-Vyvolana humoralni i bunécna imunitni odpoved
-Rychly narast imunity

-Imunita pretrvava dlouhodobe

-Casto stadi jen jedna davka



Nevyhody modifikovanych zivych vakcin
-Riziko indukce onemocneéni u vakcinovaného jedince
-Mohou mutovat a revertovat ve virulentni typ
-Zachovavaji si genetickou plasticitu

-Mozna latence ne genetickeé urovni

-Obtizné rozliseni od divokého typu

-Riziko kontaminace jinymi viry



Vyhody rekombinantnich virovych vakcin
-Hostitel amplifikuje imunogen

-Vyznamné faktory virulence jsou odstranény

-Vyvolava humoralni a bunéCnou imunitu

-Rychly nastup imunity

-Imunita pretrvava dlouho

-NizSi naklady na produkci a uzivani

-Reverze na virulentni typ malo pravdepodobna

-Genetické markery mohou byt vliozeny do genomu za ucelem rozliSeni od
divokého typu



Nevyhody rekombinantnich virovych vakcin

-Mutace a rekombinace
-Geneticka plasticita

-Mozna latence na genetické urovni



Inaktivovanée viry

-tvoreny z virulentniho viru pomoci chemické inaktivace
-imunogenita zachovana

-obvykle pro inaktivaci uzivan formaldehyd; dnes se uziva spiSe beta-
propionlakton, ktery je beéhem nekolika hodin kompletne hydrolyzovan na
netoxicky produkt

-vakcina je bezpecna, ale imunogenita nebyva vysoka — nutnost podani vysoké
davky a opakovani

-nékdy se podani velké davky inakt. viru setka s horeCnatou reakci, Ci lokalni
zanétlivou reakci, z toho duvodu se odnimaji neesencialni slozky tim, Ze jsou
imunogeni proteiny Castice purifikovany (subjednotkové vakciny)



Prehled chripkovych vakcin

 |naktivovana

celovirionova New vaccines are developed each year to
combat rapidly changing influenza viruses
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« Priprava na KE, vyvoj smérem k TK (napf. MDCK, VERO)
« Parenteralni aplikace
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Vakcinace proti chripce

Split-particle vaccine: Subunit vaceine:

Whole virion vaceine: .
purified HA and NA antigens

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

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

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



Pro zvyseni imunogenity
se k vakciné pfidavaji rizna adjuvans

-adjuvans maji ucinek bud’ prolongace uvolfiovani antigenu,
aktivace makrofagt nebo mitogenita lymfocytu

- pro pouziti v humanni mediciné schvaleny soli hliniku

Table 19.4 Vaccine delivery systems and adjuvants”
Type of system

or adjuvant Characteristics

Aluminum salt Aluminum hydroxide or phosphate. Forms precipitates with soluble antigen, making the
complexes more immunogenic; antigen “depot” at site of injection; complement activation.

Emulsions Freund's complete adjuvant: antigen suspended in water-mineral oil emulsion with killed
Mycobacterium tuberculosis bacteria or muramyl di- or tripeptide to stimulate strong T-cell
responses. Freund's incomplete adjuvant: antigen suspended in water-in-mineral oil emulsion.

Microspheres Antigen encapsulated in polymers of lactic and glycolic acids. They are biodegradable and cause
slow release of antigen.
ISCOMs Immune-stimulating complexes composed of glycosides in an adjuvant called QuilA (a purified

saponin from the plant Quillaja saponaria), cholesterol, phospholipids, and antigens. Form spheres
of 30-40 nm in diameter that incorporate antigen.

Nucleic acid vaccines Genes encoding antigens expressed from strong promoters are introduced directly to muscle
or skin using physical methods or liposomes leading to intracellular protein production and
presentation of antigen to the immune system.
Engineered viruses Genes encoding foreign antigens are introduced into a viral genome (the vector) such that the
new protein is made following infection. Common viral vectors are vaccinia virus, adenovirus,
. and baculovirus. Many other viruses can also be modified to express foreign genes.

‘Adapted from C. A. Mims et al., Mims’ Pathogenesis of Infectious Disease, 5th ed. (Academic Press, Inc., Orlando, Fla., 2001), with permission.



Vyhody inaktivovanych vakcin
-Virus z vakciny se nemnozi (musi byt inktivovan dukladné)

-Neni zde riziko vzniku onemocnéni

Nevyhody inaktivovanych vakcin

-Slaba stimulace imunitni odpovédi

-Nutnost podani dvou a vice davek a preockovani
-Kratkeé trvani imunity

-Cely imunogen musi byt pfitomen ve vakciné — nakladné

-Pri opakované vakcinaci mohou kontaminujici antigeny vést k alergii



Priprava subjednotkovych vakcin

-Purifikace viru ve velkych objemech

-Rozruseni virovych Castic a purifikace imunogenu (HA pro chfipku apod.)

Vyhody subjednotkovych vakcin
-NezpUsobuji onemocnéni
-Slabé alergické reakce po podani

-Moznost vakcinace i téhotnych a starych jedincu

Nevyhody subjednotkovych vakcin

-Kromé veétsSiny nevyhod pro inaktivované vakciny se pridava jesté vysoka
nakladnost produkce.



Rekombinantni subjednotkové vakciny

e o

Cloning Transformation

O

Plasmid from E. Coli




Vyhody rekombinantnich subjednotkovych vakcin
-NezpUsobuji onemocnéni
-Koncentrovany imunogen

-Moznost produkce metodou bakterialni fermentace

Nevyhody rekombinantnich subjednotkovych vakcin
-Ne vzdy produkovany protein vhodné imunogenni
-Nutnost vhodného expresniho systému

-Naklady sice nizsi, ale stale vysoké v porovnani s zivymi vakcinami



DNA vakciny

-Vpraveni dsDNA z DNA virtl nebo ds cDNA z RNA viru
-Geny imunizacniho antigenu ve vektoru
-Experimentalni vakciny: chfipka, herpesviry, hepatitida B,

vzteklina, onkogenni viry

Bombardment of exposed skin with DNA coated on gold particles
provides improved uptake of plasmids and presentation of expressed
antigen - involves local dendritic cells
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Vlastnosti idealni vakciny

-Vysoka ucinnost — indukuje protektivni bunéénou a humoralni imunitu
-Vysoka bezpecnost — minimalni vedlejSi u€inky

-Snadna aplikace — snadné podani v minimalnim poctu davek

-Nizké naklady

-Vysoka stabilita — béhem transportu i aplikace

Comparison of Viral Vaccines

Function MLV Killed
Humoral Ab response +++ +++
[Local 44t /-
CM Immunity ——— +/-
Spread to others + 0
Creates herd immunity +H 0
Reinfection T+ 1

Heat stable 0 +



Comparison of Viral Vaccines

(continued)

Function MLV Killed
Antigenic loss 0 +
Immune suppression + 0
Viremia + 0
Dose number 1 2-3
Duration of immunity long short
Interferes with natural yes no

infection



Vakcina Zdroj viru Forma Podani Poznamky
Vakcinie Lymfa e sk'arl"flvkovane Atenuovana Skarifikaci Dnes jiZ jen ve zvlastnich pfipadech
zvifeci kuize
Imunizovani pfislusnici armady
Zluta zimnice Kufeci embrya Atenuovana i.m. Dlouhodoba imunita
Chiioka Kufeci embrva Inaktivovana, im Vzhledem k antigenni variabilité
P y podjednotkova o kazdoro¢né nové typy; 70% ochrana
Bunky opiCi ledviny
Polio nebo Inaktivovana i.m.
lidské diploidni burniky
Atenuovana p.o. Vysoce ucinna
Spalnicky Buriky kufeciho embrya Atenuovana
Zardénky Lidské diploidni buriky Atenuovana i.m. Trojvakcina
Pfriusnice Buriky kufeciho embrya Atenuovana
Vzteklina Zviteci mozek Inaktivovana i.m. Postexpozi¢ni profylaxe
Lidské diploidni buriky Inaktivovana i.m. Pre- a postexpozi¢ni profylaxe
Hepatitida A Lidské diploidni buriky Inaktivovana i.m.
Hepatitida B Lidské sérum Inaktivovana, i.m.
podjednotkova
Kvasinky, rekombinant Podjednotkova i.m. Rekombinantni vakcina




Immunisation

7~

ACTIVE
(the host's own ABs)

NATURAL ARTIFICIAL NATURAL ARTIFICIAL
(infection) (active vaccination) (maternal ABs) § (passive vaccination)




Natural passive iImmunity
Maternal immunglobulins

* Transplacental: IgG

— provides immunity for about 6 months against
those that the mother had

— vaccinations can not be given too early!

« Breast feeding: IgA




Artificial passive immunity

Giving immunglobulins pruduced in humans or animals

* When there is risk for infection, but no time for
antibody development
— animal bite (rabies)
— deep wound contaminated with soil (tetanus)
— contact of ill persons (hepatitis B)

« Advantage: immediate protection

* Disadvantages:

— short-term protecion (few weeks)
— danger for hypersensitivity




Passive
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Types of passive vacination — |
Homologous = human origin

* Normal immunglobulin
— mixture of many blood donors’ plasma

— ontains antibodies against the frequent microbes or
against microbes with active vaccination

— hepatitis A
« Specific mmunglobulin (IgG)
— hyperimmunised persons

— persons who just recovered from an infection

— examples:
- TETIG (anti-tetanus)
= VZIG (anti - varnicella zoster)




Types of passive vacination — ||
Heterologous = animal origin

From big bodied animals (horse)
Very short clearance (<2 weeks)
Contain foreign proteins

Danger for serum sickness

— Is the patient allergic (asthma, eczema)?

— Has the patient received animal serum before?
— Allergy test first!







