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Normalni flora - lidsky
mikrobiom

Normalni flora - * jSou organizmy, kolonizujici vnitrni nebo zevni
ikrobiot povrchy téla zdravych jedincu (je jich 10x
MiKrobiota vice neZ bunék téla)

« vSechny geny, které obsahuje lidska
mikrobiota

Lidsky mikrobiom

* je pritomnost replikujicino se mikroorganizmu

Kolonizace na nebo uvnitf hostitele, bez znamek nemoci.

Casadevall A, Pirofski LA: Host-pathogen interactions: Basic concepts of microbial commensalism, colonization, infection, and disease. Infect
Immun. 68:6511-6518 2000



Normalni flora - lidsky
mikrobiom

kolonizujici - komenzalni - endogenni organizmy = mikrobi, tvorici

normailni floru

* beézné pritomni v dané anatomické oblasti
. Staphylococcus epidermidis na KUZi
. Escherichia coli ve streve

« prechodné pritomni v dané anatomické oblasti

. Streptococcus pneumoniae v
nosohltanu,
. Pseudomonas aeruginosa ve streve
. Staphylococcus aureus na KUZi

Krey, likvor, moc, zluc a synovialni tekutina jsou za normalni

situace sterilni

Casadevall A, Pirofski LA: Host-pathogen interactions: Basic concepts of microbial commensalism, colonization, infection, and disease. Infect
Immun. 68:6511-6518 2000



Patogenni flora

Patogenni mikroorganizmus
= Je schopen vyvolat nemoc

striktni patogen
napr.Neisseria gonorrhoeae,
virus vztekliny

vzdy spojen s nemoci

neni povazovan za normalni
floru

fakultativni patogen - na

oportunni patogen
plelniilalnll [prztiels rozhrani mezi striktnim a

napr. P. aeruginosa oportunnim

S. epidermidis, napr.Str.pneumoniae,
Serratia marcescens E. coli

Zpusobi nemoc pfi vazné S aureus

poruSe imunity nebo ve _ e
specialnich situacich jsou soucasti bezne flory a

mohou vyvolat i onemocneni

Sharp SE: Commensal and pathogenic microorganisms of humans. Murray PA Baron EJ Pfaller MA et al.
Manual of clinical microbiology. 7th ed 1999 ASM Press Washington D.C. 23-32



Normalni flora dutiny ustni

Typ patogena rezidentni flora tranzientni flora

Feigin, R. D., & Cherry, J. D. 1. (2013). Textbook of Pediatric Infectious Diseases. Philadelphia: Saunders. 7th edition



Normalni flora nosu a
nosohltanu

Typ patogena rezidentni flora tranzientni flora

Feigin, R. D., & Cherry, J. D. 1. (2013). Textbook of Pediatric Infectious Diseases. Philadelphia: Saunders. 7th edition



NosiCstvi pneumokoku podle vekovych skupin

KolonizaCcni kmeny se
stridaji zhruba po 4

U déti je nosiCstvi mezi 20—40 % U dospélych v
v détskych kolektivech 40—-60 % rozmezi 510 %,

mesicich.

Déti = primarni rezervoar Streptococcus pneumoniae
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Cohn et al. Centers for Disease Control and Prevention. Morbidity and Mortality Weekly Report. Recommendations and Reports 2013;62:1-22
Figure adapted from Vetter et al. Expert Rev Vaccines 2016,;15:641-58. Dagan et al.: Jour of Inf Dis 2010;201(10):15670-1579. Davis SM, et al. Vaccine. 2013; 32:
133 - 145. Cohen R, et al. Pediatr Infect Dis J. 2012;31:297-301.




NosiCstvi pneumokoku u
Skolkovych deti v Praze (2010)

Nasopharyngeal carriage and age
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Vancikova Z., Trojanek M., Zemlickova H., Blechova Z., Motlova J., Matéjkova J., Ny¢ O., John J., Maly M., Maresova V.
Pneumococcal urinary antigen positivity in healthy colonized children - is it age dependent? Wiener klinische Wochenschrift, 2013,
125, p. 495-500



Kde je hranice mezi
kolonizaci a infekci ?

Co z fakultativniho patogena

vytvori patogena?

prostiedi.  hostitel— mikrop
o : veK, invazivita,
prirozenych | | faktor
bariér, zvyseni imunita, | y
virulence

expozice... komorbidity



Patogeneze pneumokokovych

onemocneni
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Patogeneze pneumokokovych
onemocneni

« 93 sérotypu,
 extracelularni patogen

pneumoniae » hlavni faktor virulence je polysacharidové
pouzdro -znesnadnuje fagocytozu

Streptococcus

Musher DM, Groover JE, Rowland JM, et al.: Antibody to capsular polysaccharides of Streptococcus pneumoniae: prevalence,
persistence, and response to revaccination. Clin Infect Dis. 17:66-73 1993

Musher DM: Streptococcus pneumoniae. Mandell GL Bennett JE Dolin R Principles and practice of infectious disease. 5th ed 2000
Churchill Livingstone Philadelphia 2128-2147



Patogeneze pneumokokovych
onemocneni

Faktory virulence pneumokoku

Capsular polysaccharide Ca |'JSU|E
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Serin Protease (PrtA), Pneumococcal Surface Adhesin A (PsaA), Pneumococcal Adherence and Virulence factor A (PavA),
Pneumococcal Surface Protein A (PspA), HyaluronateLyase (HylA), Pneumococcal Surface Protein C (PspC), Neuraminidase A
(NanA), Pneumolysin (Ply), and Autolysin (LytA). The components of the cell wall lipoteichoic acid (LTA) and teichoic acid (TA)

Recent Trends in Immunology Editor: Shabir Ahmad Mir Published by SM Online Publishers LLC Copyright © 2015 SM Online Publishers
LLC ISBN: 978-0-9962745-4-8 Recent Trends in Immunology | www



Patogeneze pneumokokovych
onemocneni

» povrchove bariery
 komplement, MBL, CRP

* leukotrieny, vitamin A, C

.  fagocytoza

Im Uun |ta e protilatky IgG (IgG2, IgG1), IgA
(polysacharid je T nezavisly

antigen)
* pametove lymfocyty
e sliznicni a celkova imunita

Musher DM, Groover JE, Rowland JM, et al.: Antibody to capsular polysaccharides of Streptococcus pneumoniae: prevalence,
persistence, and response to revaccination. Clin Infect Dis. 17:66-73 1993

Musher DM: Streptococcus pneumoniae. Mandell GL Bennett JE Dolin R Principles and practice of infectious disease. 5th ed 2000
Churchill Livingstone Philadelphia 2128-2147



Patogeneze pneumokokovych
onemocneni

Inflammatory

Epithelial adherence signals . S Inflammation-driven

& Microcolony formation clearance &

transmission
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Epithelial micro-invasion by Streptococcus pneumoniae induces epithelial-derived innate immunity during colonisation at the human mucosal
surface
Caroline M Weight, Cristina Venturini, Sherin Pojar, Simon P. Jochems, Jesus Reiné, Elissavet Nikolaou, Carla Solorzano, Mahdad Noursadeghi, Jeremy S

Brown, Daniela M. Ferreira, Robert S Heyderman
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Patogeneze pneumokokovych
onemocneni

« protilatky se tvori do 30 dnu
kolonizace - riziko progrese infekce je nejvyssi v dobé pfichodu nového kmene
* Kolonizace 1 kmenem trva 1-12 mésicu, vétSinou do 4 mésicu

virova infekce, oslabeni  [iiaha _
« zvysSeni adheze ke sliznici

obrannych mechanizmu - progrese infekce

v krvi aktivace komplementu
CREloJo N oIV AU lez=E (N o] (o] (| EEICI9M - intenzivni zanétliva reakce - hlavni poSkozeni organizmu
opsonizace

fagocytoza - clearance v RES jater a sleziny

Pred érou ATB - smrtnost meningitidy 100%, pneumonie 25%

Musher DM, Groover JE, Rowland JM, et al.: Antibody to capsular polysaccharides of Streptococcus pneumoniae: prevalence,
persistence, and response to revaccination. Clin Infect Dis. 17:66-73 1993

Musher DM: Streptococcus pneumoniae. Mandell GL Bennett JE Dolin R Principles and practice of infectious disease. 5th ed 2000
Churchill Livingstone Philadelphia 2128-2147

Birgit Simell, Kari Auranen, Helena Kédyhty, David Goldblatt, Ron Dagan, Katherine L O’Brien & for the Pneumococcal Carriage Group
(PneumoCarr) (2012) The fundamental link between pneumococcal carriage and disease, Expert Review of Vaccines, 11:7, 841-855,
DOI: 10.1586/erv.12.53

Gray BM, Converse GM 3rd, Dillon HC Jr. Epidemiologic studies of Streptococcus pneumoniae in infants: acquisition, carriage, and
infection during the first 24 months of life. J. Infect. Dis. 142(6), 923-933 (1980).



Rizikove faktory
pneumokokoveho onemocneni

e véek

1 demografické « etnikum (Indiani, Maofi, Beduini...)

preplnena domacnost
» pohlavi - muzskeé

2. rocni obdobi

3. serotyp

_ * nekojeni
4. hostitel  chronické nemoci

* imunodeficit

Feigin, R. D., & Cherry, J. D. 1. (2013). Textbook of Pediatric Infectious Diseases. Philadelphia: Saunders. 7th edition



1. Specificka nemocnost IPO dle véku(CR, 2010-2018)
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Kozdkovd J. et. Al., CEM, SZU Praha, 2019
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"Pneumokokocidni” schopnost krve
deti dle veku
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Sutliff WD, Finland M. Antipneumococcic immunity reactions in individuals of different ages. J Exp Med 1932;55:837-52.)



2. sezonni vyskyt invazivnich

pneumokokovych onemocneni
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from Dowell SF, Whitney CG, Wright C, et al. Seasonal patterns of invasive pneumococcal disease. Emerg Infect Dis 2003;9:573-9.)



2. sezonni vyskyt invazivnich

pneumokokovych onemocnéni CR
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Kozékova J. et. al., CEM, SZU Praha, 2019



3.schopnost s pneumokokovych

sérotypu vyvolat [IPO nebo kolonizovat

A. IPD Group
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Shouval DS, Greenberg D, Givon-Lavi N, et al. Site-specific disease potential of individual Streptococcus pneumoniae serotypes
in pediatric invasive disease, acute otitis media and acute conjunctivitis. Pediatr Infect Dis J 2006,25:602-7.
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4. hostitel

* chronické onemocnéni srdce

) « chronické onemocneéni plic
Immunokompetentni - diabetes mellitus

déti » likvorrhea
« kochlearni implantat
* nekojeni
« asplenie
* vrozené imunodeficity:
. deficit MBL, humoralni a bunécné imunodeficity,

deficity komplementu (zejména C1, Co, C3, a
Ca4),poruchy fagocytozy - funkce a poctu neutrofilu

Imunodeficit - ziskané imunodeficity:
. HIV

chronické renalni selhani a nefroticky syndrom
imnosuprese, léCba ozarovanim
hematoonkologicka onemocnéni

TX kostni dfené i organu

Feigin, R. D., & Cherry, J. D. 1. (2013). Textbook of Pediatric Infectious Diseases. Philadelphia: Saunders. 7th edition



Rizikove skupiny definovane v zakone

S platnosti od 1. 1. 2018 je v souladu s § 30, odst.
(2), pism. b), bod 7. Zakona 48/1997 hrazenou
sluzbou oCkovani proti: invazivhim meningokokovym
infekcim, pneumokokovym infekcim, invazivnimu
onemocneni vyvolanému puvodcem Haemophilus
influenzae typ b, chfipce, a to u pojisténcu:

se zavaznymi
primarnimi nebo
sekundarnimi
imunodeficity,
které vyzaduji
dispenzarizaci
na
specializovaném
pracovisti,

S porusenou po autologni
nebo zaniklou nebo allogenni
funkci sleziny transplantaci

(hyposplenismus kmenovych
nebo hemopoetickych
asplenie), buneék,

po prodélané
invazivni
meningokokoveé
nebo invazivni
pneumokokové
infekci.

Zakon 48/1997 Sb .o vefejném zdravotnim pojisténi a o zméné a doplnéni nékterych souvisejicich zakon



Prevence pneumokokovych
onemocneni

zdravy zivotni styl: strava (kojeni), pohyb, zivotni prostredi, hygiena

prevence a leCba predisponujicich onemocnéeni

OCKOVANI - pneumokok, chfipka

kolonizace nosohltanu pneumokoky je béznou soucasti lidske mikrobioty

ATB LECBA ASYMPTOMATICKE KOLONIZACE NENi VHODNOU PREVENCI

Feigin, R. D., & Cherry, J. D. 1. (2013). Textbook of pediatric infectious diseases. Philadelphia: Saunders. 7th edition



Ochrana proti pneumokokum oCkovanim
- primy | neprimy efekt

Ockovaci latky mohou

Ockovani redukovat poéet nosict
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Neockované zdravé
osoby

Pfima ochrana u Neprima ochrana u

ockovanych neockovanych

Adaptovano dle Trotter & Maiden. Expert Rev Vaccines 2009,8:851-61.



NOSICStVI pneumOoOKOKU podie vekovych
sSkupin

U déti je nosi¢stvi mezi 20-40 % U dospelych v

KolonizaCni kmeny se
stridaji zhruba po 4

o . AN o {510 © S
v détskych kolektivech 40—60 % rozmezi 5-10 %, mésicich.

A

Déti = primarni rezervoar snizeni snizeni snizeni

Streptococcus pneumoniae ”r;’osr'rfggf' pfenosu na incidence IPO
vakcin dospele
Necasteji infekci vyvola nove
/\* 1 ziskany sérotyp ( v74%)
nfant  Toddler Chid  Adolescent  Adult  Elderly Pro prevenci nosicstvi je treba

vyssich hladin protilatek v

Sat&s Pravdé&podobnost zdroje Pfenos patogenu porovna'nl' S prevenCl' |nfekce

Cohn et al. Centers for Disease Control and Prevention. Morbidity and Mortality Weekly Report. Recommendations and Reports 2013;62:1-22

Figure adapted from Vetter et al. Expert Rev Vaccines 2016;15:641-58. Dagan et al.: Jour of Inf Dis 2010;201(10):1570-1579. Davis SM, et al. Vaccine. 2013; 32:
133 - 145. Cohen R, et al. Pediatr Infect Dis J. 2012;31:297-301.

Birgit Simell, Kari Auranen, Helena Kayhty, David Goldblatt, Ron Dagan, Katherine L O’Brien & for the Pneumococcal Carriage Group (PneumoCarr) (2012)
The fundamental link between pneumococcal carriage and disease, Expert Review of Vaccines, 11:7, 841-855,

DOI: 10.1586/erv.12.53

Gray BM, Converse GM 3rd, Dillon HC Jr. Epidemiologic studies of Streptococcus pneumoniae in infants: acquisition, carriage, and infection during the first
24 months of life. J. Infect. Dis. 142(6), 923-933 (1980).




PCV7, PCV13 3+1

Izrael: Snizeni NP nosicstvi u vakcinovanych déti po zavedeni PCV13

Snizeni nové zjisténych NP akvizici VT sérotypl pneumokokut u déti ve véku 7-24
meésicu (7 mésicu = 1 mésic po ockovani — 2., 4. a 6. mésic véku) ockovanych PCV7
nebo PCV13, Israel, 2008—2009

NP Acquisition (%)

+
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20 A T
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(0.0, 0.4) _ (0.0,0.8) (0.0, 0.6)

0 - | | |

1 3 5 B6A 7F 19A

Serotype

» Signifikantni sniZzeni akvizice sérotypu 1, 6A, 7F a 19A (6C, 19F)

*Signifikantni snizeni
Dagan R, et al. Clin Infect Dis. 2013;57:952-962.



Percentage of Isolates (%)
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PCV13 2+1

Francie: Nosicstvi 6 sérotypu, které jsou navic ve vakciné PCV13, oproti
vakciné PCV7 (1, 3, 5, 6A, 7F, 19A) u déti do 2 let s AOM

Distribuce NP nosi¢stvi u déti 6-24 mésicu véku, kteri byly oékovani aspon 1 davkou
PCV13, 2010-2011

+
_ 0 m PCV7 vaccination only (n=285) M PCV13 vaccination, 21 dose (n=651)
20.7
(16.0, 25.4) U
| 'R
15.4
(11.2, 19.7)

| t
9.5
(7.3, 11.8) 8.4
il (5.2,11.7)

{:].3,'1.9] 0 0 0 0
(0,0) (0,0) (0,0) (0,0)

6+PCV13* 19A 7F bA 3 1 5 6C
Serotype

49,2% snizeni nosicCstvi 6 sérotypd, které jsou navic ve vakciné PCV13 oproti PCV7 u déti, které byly ockovani aspon 1
davkou PCV13 oproti ockovani pouze PCV7

Signifikantni snizeni nosi¢stvi sérotypt (6C), 7F a 19A

*pP<0,005
Cohen R, et al. Pediatr Infect Dis J. 2012;31:297-301.



Kolektivni imunita

Proockovano 50 % Proockovano 75 % Proockovano 90 %

Kolektivni imunita funguje pouze tehdy, kdyz je oCkovan dostatecny pocet
jedincu dané spolecnosti.

U jednotlivych onemocnéni je to ruzné vysoké procento,
které se nejCasteji pohybuje mezi 85 a 95 %.

OcZkovaci kalendar, dostupné na https/www.ockovaci-kalendar.cz kolektivni-imunita, stazeno kvéten 2018



Imunita po oCkovani - polysacharidove
a konjugovane vakciny

Palysaccharsde
B lymphocyte Plasma cell
— Carrier protein
— Pmlysacchande
.J_
ol
i
-_{
‘-1
B lymphocyte HELP @Plasma cell
B T lymphocyte Memory cell

Eskola J, Anttila M. Pneumococcal conjugate vaccines. Pediatr Infect Dis J 1999;18:543-51.



Imunita po 1 davce nezive
vakciny — tvorba protilatek

Prvni protilatky jsou detekovatelné za 10-14 dni
( pri prirozené kolonizaci za 30 dni)

Nejvyssich hladin protilatek je dosazeno za 4 - 6
tydnu

Flehmig B, Staedele H, Xueref C, Vidor E, Zuckerman J, and Zuckerman A (1997). Early appearance of neutralizing antibodies after vaccination with
an inactivated hepatitis A vaccine. J. Infect 35, 37—40.

Host Responses from Innate to Adaptive Immunity after Vaccination: Molecular and Cellular Events, Sang-Moo Kang* and Richard W. Compans, Mol
Cells. 2009 Januar y 31; 27(1): 5-14. doi:10.1007/s10059-009-0015-1.



Imunita po ockovani nezivou
vakcinou
- Interference s ostatnimi vakcinami
? - prechodné snizeni imunity?

Nezive vakciny s nezivymi i zivymi lze az na ojedinelé vyjimky
kombinovat bez omezeni, ockovat soucasneé i v libovolném intervalu
od sebe

Parenteralni zivé vakciny (pokud nejsou oCckovany v jeden den jako
naprf. MMR) nutno podavat v odstupu min 4 tydny, imunitni reakce na
dalSi vakcinu pfi podani dfive muze byt snizena

Centers for Disease Control and Prevention: Simultaneous administration of varicella vaccine and other recommended
childhood vaccines—United States, 1995-1999. MMWR Morb Mortal Wkly Rep. 50:1058 2001

Kroger A, Sumaya C, Pickering L, et al.. General recommendations on immunization—recommendations of the
Advisory Committee on Immunization Practices (ACIP). MMWR Recomm Rep. 60:1 2011



Imunita po ockovani nezivou
vakcinou — interference s ostatnimi
vakcinami ? prechodné snizeni
iImunity?

Antigen Recommended Minimum Interval Between Doses

Combination

Two or more Mone; may be administered simultaneously or at any
inactivated” interval between doses

Inactivated plus live Mone; may be administered simultaneously or at any
interval between doses

Two or more live 28-day minimum interval if not administered
parenteral’ simultaneously

Feigin, R. D., & Cherry, J. D. 1. (2013). Textbook of Pediatric Infectious Diseases. Philadelphia: Saunders. 7th edition



kolonizujici pneumokoky jsou normalni soucasti lidske

mikrobioty

jsou ale 1 prvnim krokem k rozvoji infekce - nove prichazejici
kmen prinasi prechodneé vyssi riziko onemocnéni

oCkovani konjugovanymi vakcinami zabrani |IPO, otitidam a
pneumoniim a pri dostatecne vysoke hladine protilatek i
kolonizaci

pri proockovanosti nad 85% je diky snizeni kolonizace
nastolena neprima ochrana neockovanych - kolektivni imunita

po ockovani dochazi éasem k obméné kmenu, je nutna
surveillance a jsou vyvijeny dalsi vakciny






Zkracena informace o pripravku Prevenar
13

Prevenar 13 injekéni suspenze. Pneumokokova polysacharidova konjugovana vakcina (13-valentni, adsorbovana). Slozeni: Jedna davka (0,5 ml) obsahuje: Pneumococcale
polysaccharidum sérotypus 1*(2,2ug), 3*(2,2ug), 4*(2,2ug), 5*(2,2ug), 6A*(2,2ug) , 6B*(4,4ug), 7F*(2,2ug), 9V*(2,2ug), 14*(2,2ug), 18C*(2,2ug), 19A*(2,2ug), 19F*(2,2uQ),
23F*(2,2ug). *Konjugovan s nosnym proteinem CRM197 (32ug) a adsorbovan na fosforeCnan hlinity (0,125 mg hliniku); a dalSi pomocné latky. Indikace: Aktivni imunizace k
prevenci invazivnich onemocnéni, pneumonie a akutni otitis media, vyvolanych Streptococcus pneumoniae u kojencu, déti a dospivajicich ve véku od 6 tydn( do 17 let. Aktivni
imunizace k prevenci invazivnich onemocnéni a pneumonie zpusobenych Streptococcus pneumoniae u dospélych 218 let a starSich pacient(. Davkovani a zptisob podani: Kojenci
a déti ve véku 6 tydnul - 5 let: Doporucuje se, aby kojenci, ktefi dostali prvni davku pfipravku Prevenar 13, dokongili o€kovani pfipravkem Prevenar 13. Kojenci ve véku 6 tydnu - 6
mésicu a predCasné narozené déti: Tfi davky po 0,5 ml s intervalem nejméné 1 mésic mezi davkami. Prvni davka se podava ve véku 2 mésicll, nejdfive muze byt podana ve véku 6
tydnu. Ctvrtou davku se doporucuje podat ve véku 11 az 15 mésicu. U kojencl ve véku 6 tydnl - 6 mésici mlze byt alternativné podana série tvorena 3 davkami po 0,5 ml. Prvni
davka mlze byt podana od véku 2 mésicl, druha davka o 2 mésice pozdéji. Treti davku se doporucuje podat ve véku 11 az 15 mésicu. Dfive neoCkovani kojenci a déti ve véku =7
mésicu: Kojenci 7—11 mésicu: Dvé davky po 0,5 ml s intervalem nejméné 1 mésic. Treti davku se doporucuje podat ve druhém roce Zivota. Déti ve véku 12-23 mésicu: Dvé davky po
0,5 ml s intervalem nejméné 2 mésice. Déti a dospivajici ve véku 2 — 17 let: Jedna samostatna davka 0,5 ml. Kojenci a déti dfive oCkované pfipravkem Prevenar: Kojenci a déti, u
nichz bylo o€kovani zahajeno pfipravkem Prevenar, mohou byt pfevedeni na pfipravek Prevenar 13 v kterémkoli stadiu o¢kovani. Malé déti (12-59 mésicu) kompletné imunizované
pripravkem Prevenar by mély dostat jednu davku 0,5 ml pfipravku Prevenar 13, nejméné 8 tydnl po posledni davce pfipravku Prevenar. Déti a dospivajici ve véku 5-17 let:1 davka
pripravku Prevenar 13, pokud byly o¢kovany jednou nebo vice davkami pfipravku Prevenar, nejméné 8 tydnu po posledni davce pfipravku Prevenar. Dospéli 218 let a starSi pacienti:
Jedna samostatna davka. Potfeba revakcinace naslednou davkou pfipravku Prevenar 13 nebyla stanovena. Bez ohledu na stav pfedchozi pneumokokové vakcinace, pokud je
pouziti 23valentni pneumokokové polysacharidové vakciny povazovano za vhodné, Prevenar 13 by mél byt podan jako prvni. Specialni populace: Jedincim s chorobami
predisponujicimi k invazivnimu pneumokokovému onemocnéni (napfiklad se srpkovitou anémii nebo HIV infekci) v€etné jedincu dfive oCkovanych jednou nebo vice davkami
23valentni pneumokokové polysacharidové vakciny muze byt podana nejméné jedna davka pfipravku Prevenar 13. U jedincl po transplantaci hematopoetickych kmenovych bunék
(HSCT) se doporucené imunizacni schéma sklada ze Ctyi davek pfipravku Prevenar 13 po 0,5 ml. Vakcina se ma podavat formou intramuskularni injekce. Pfednostnim mistem
podani je anterolateralni ¢ast stehna u kojencll nebo deltovy sval horni ¢asti paze déti a dospélych. Kontraindikace: Precitlivélost na |IéCivou latku nebo na kteroukoli pomocnou
latku nebo na diftericky toxoid. Podobné jako u jinych vakcin i aplikace pfipravku Prevenar 13 ma byt odloZena u jedincu trpicich akutnim zavaznym hore¢natym onemocnénim.
Pfitomnost mirné infekce jako je nachlazeni, by neméla byt pfi¢inou oddaleni oCkovani. Zvlastni upozornéni: Prevenar 13 nesmi byt aplikovan intravaskularné. Jedincim s
trombocytopenii nebo s jinymi poruchami koagulace, nesmi byt podan intramuskularng, ale muze byt podan subkutanné v pfipadé, Ze potencialni pfinos prevazi nad rizikem podani.
Prevenar 13 chrani pouze proti sérotypim Streptococcus pneumoniae, které vakcina obsahuje a nechrani proti jinym mikroorganismim, které zpUsobuji invazivni onemocnéni,
pneumonii nebo zanét stfedniho ucha. Podobné jako jiné vakciny nemuzZe ani Prevenar 13 ochranit vSechny ockované jedince pred pneumokokovym onemocnénim. Jedinci se
snizenou imunitni odpovédi mohou mit sniZzenou protilatkovou odpovéd na aktivni imunizaci. Interakce: Kojenci a déti ve véku 6 tydnu az 5 let : Prevenar 13 mizZe byt podavan
soucasné s nékterou z nasledujicich vakcin: vakcinou proti difterii, proti tetanu, acelularni nebo celobuné&nou vakcinou proti pertusi, vakcinou proti Haemophilus influenzae typu b,
inaktivovanou vakcinou proti poliomyelitidé, proti hepatitidé B, proti meningokokdm skupiny C, proti spalni¢kam, pfiusnicim, zardénkam, proti planym neStovicim a vakcinou proti
rotavirm. Mezi 12 — 23 mésici mUze byt také podan souCasné s konjugovanou polysacharidovou vakcinou proti meningokokim skupin A, C, W a Y, a to détem, které byly
adekvatné primarné oCkovany pfipravkem Prevenar 13. Déti a dospivajici ve véku 6—-17 let a dospéli ve véku 18-49 let: V souasné dobé nejsou k dispozici Zadné udaje tykajici se
souCasného podavani s jinymi vakcinami. Dospéli ve véku 50 let a starsi: Pfripravek Prevenar 13 muze byt podan sou€asné se sezonni trivalentni (TIV) i se sezénni kvadrivalentni
(QIV) inaktivovanou chfipkovou vakcinou. Ruzné injekéni vakciny musi byt vZzdy podany kazda do jiného mista. Fertilita, téhotenstvi a kojeni: Neexistuji udaje o pouziti
pneumokokové 13valentni konjugované vakciny u tehotnych Zen. Pfipravek by proto nemél byt podavan béhem téhotenstvi. Neni znamo, zda je pneumokokova 13valentni
konjugovana vakcina vylu¢ovana do matefského mléka. Nezadouci ucinky: Mezi nejCastéji hlasené nezadouci ucinky u déti 6 tydnu az 5 let patfily reakce v misté ockovani,
horeCka, podrazdénost, nechutenstvi, zvySena spavost a/nebo nespavost, u déti a dospivajicich ve véku 6-17 let nechutenstvi, podrazdénost, reakce v misté ockovani, somnolence,
neklidny spanek. V pfipadé sou€asného podani pfipravku Prevenar 13 a pfipravku Infanrix hexa byla pozorovana zvySena Cetnost hlasSeni kieCi (s horeCkou nebo bez ni) a
hypotonicko-hyporesponzivnich epizod (HHE). U dospélych osob byly velmi Casté: snizeni chuti k jidlu, bolesti hlavy, vyrazka, artralgie, myalgie, zimnice, Unava, zarudnuti, reakce v
misté oCkovani, omezena pohyblivost paze. U osob ve véku 18-49 let nebo s HIV infekci nebo po HSCT prajem a zvraceni, u osob 18-29 let nebo s HIV infekci nebo po HSCT
pyrexie. Predavkovani: Predavkovani pfipravkem Prevenar 13 neni pravdépodobné vzhledem ke zpUsobu baleni v pfedplnéné injekéni stfikatce. Uchovavani: Uchovavejte v
chladni¢ce (2 °C -8 °C). Chrarnite pfed mrazem. Pfipravek Prevenar 13 je stabilni pfi teplotach do 25 °C po dobu 4 dnu. Na konci této doby ma byt pfipravek pouZzit nebo zlikvidovan.
Baleni: 0,5 ml injekéni suspenze v pfedplnéné injekéni stfikace s pistovou zatkou a ochrannym krytem hrotu, s injekéni jehlou nebo bez ni. Jméno a adresa drzitele rozhodnuti o
registraci: Pfizer Europe MA EEIG, Boulevard de la Plaine 17, 1050 Bruxelles, Belgie. Registra¢ni ¢islo: EU/1/09/590/002 Datum posledni revize textu: 12.06.2019 Vydej
IéCivého pfipravku je vazan na lékarsky predpis. Pripravek Prevenar 13 je hrazen z prostfedkld vefejného zdravotniho pojisténi pro osoby splfujici podminky dané zakonem
€.48/1997 Sb v aktualnim znéni. Pfed pfedepsanim se, prosim, seznamte s uplnou informaci o pfipravku.
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Nedonoseni >32.g.t. < 37 g.t. (nad 1500g)
8% zive narozenych

Ockovani v chronologickém véku 9 tydnu, schéma 3+1

Stejna pravidla jako u donosenych



Velmi nedonoseni <32.g.t. 1,2% zivé narozenych

Ockovani zahajit nejdrive ve 4 — 6 mésicich veku

* Infanrix Hib(di, te, pe, hemofilus b) nebo hexavalentni 3+1 (po 6. mésici 2+1)

* Hepatitis B 3+1 (po 6. mésici 2+1)

* |[naktivované Polio 3+1 (po 6. mésici 2+1)

* Prevenarl3 3+1, 14 dni po tetra nebo hexavakciné

* Meningokoky 3+1, 14 dni po tetra nebo hexavakciné

* Priorix 13-18 mésicu zZivota

* BCG rizikoveé skupiny, po dosazeni 2 000g

* HBsAg pozitivni matka El%c\i/at Neohepatect a do 12 hod ockovat monovalentni

* Rotaviry > 25 nebo > 27g.t. od 6 tydnu
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Abb reviations: TP, diphtheria-tetanus-acelhalar pertusis vaceine; DTwP, diphteria-tetanuswhole cell perusis vace

; Hib,

Haemaophihus influerese type b HBV, Hepatitis B; TPV, Inactivated polio vaceine; OPV, Oral polis vaceine; MenC, meningoeoceal

group C conjugate vaceine PCV, |

1 conjuga te vaceine, MME, ! ps-rusbells; GMC, g ic mean

concentration; GMT, geometric mean titer; GA, gestationl age

Vaccinations of premature infants are often delsved
despite being at an increased risk of contracting vacdine
preventable diseases. This amice reviews the curent
knowdedge on the immune response to widely used vaocines,
on the protection ded ved from routine immunization and on
waccine safery and tolerability in a population of preterm
infants Available data evaluating the immune response of
preterm  infants  support  early  immuonization  without
conection for gestational age. For a number of antigens, the
antibody response to initial doses of vacdines may be lower
than that of term infants, but protective concentrations. are
dften achieved and spccessfully induced. Vacdines
are immunogenic, safe and well tolerated in preterm infants.
Preterm infants should be vaccinated wsing the same
schedules as those wsually recommended for full-term
infants, with the excepion of the hepatitis B vaccine, whene
additional doses should be administered in infants recsiving
the first dose during the first days of life if ey weighed less
than 2000 g because of a documented reduced immune
rsponse.

Introduction

More than 10% of infants are bomn prematurely and the rate
of pretenm binhs is increasing stead ly worldwide.  Very pretenm
infants (<33 weeks of gestational age) represent 20% of all pre-
mature infants* Immunocom petence in newborns depends on
prenatal maturstion as esch additional week of gestation sees an
incressed response to antigens. Postnatal mansration, which
begins upon exposure to environmental anrigens, ocours in pre-
term infants at 3 speed comparable to that of full term infants.
Maoreover, preterm infants have immunclogic immaturities that
may impact vaccine response pamticubidy in very premature

infants.
*Corespordence i1 Amaud Gagnew; Enal: amaudgagrew@USherbmaie:

a
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Preterm infants are at increased rish of infections in general
and from vaceine preventable diseases in particu lr with increased
incidence and severity ** Consequently, there isa need for timely
vaccination of preterm infants, using the cme schedules 2x rece
ormmended for full term infanes, without correcting for premat-
rity and regardless of birth weighe "™

Vaceination is often debiyed in preterm infanes 25 demon-
strated in 2 recent Tralian stsdy.” Lack of knowledge sbout sfety
and effectivenes of vaccines in preterm infants among healtheare
workers and parents may exphin this delay. Fear or adverse
events could abo explain this delay, 2 an increase in candisrespi-

ratory events folkowing immunisation in the very preterm was

reported.'®™ Accord several
1o chosely observe hos pitali Iy-kove-birth
for significant advene events for up w 72 hour
review focuses on the immunogenicity, safety and tolemsbility of
currently used vaceines and the evidence pertsining to their use
i preterm infants.

Premature Infants: Risk Factors for Vaccine
Preventable Diseases

Ower S0% of reported cases of permussis occur in infants, Low
birth weight infants are particularly at sk (RR 186 95% CI
1.33 t0 2.38) when compared to normal birth weight infants* In
3 recent Australian prospective study, 3 hisory of prematurity
(OR 5,00, CI 1.27-19.71) was independenty sssocited with

severs pertuss i £ lmasive | diseases

account for up to 1% of neonstal sepsis. Preterm and ko birth
weight infants are at increased risk of preumococcal disease com-
pared to term infants. Comparing w normal birth weight and
term infants, Shineheld etal. mpored a rik mto of 26
(p=003) and 9.1 for imvasive pneumocoocal diseases for low
birth weight infants and preterm infants less than 32 weeks of
gestation, respectively " Preterm infants are alo at higher risk
tor com plications and bospitalization folkvwing rewving infec-
tions, compared to infants bom at term."** Among children
born preterm, those with a ko (<2500 g) or very low birth
weight (<1500 g present the highest risk of mtavirus hospital-
zations (OR: 26, 95% CE 1.6~ 4.1and OR: 16,95 % CI1 1.3
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Thomas M. Saari, MD, and the Committee on Infectious Diseases

Immunization of Preterm and Low Birth Weight Infants

ABSTRACT Preterm (PT) infants are at increased risk
of vacci

dnseaszs but are less hlcely to receive immunizations on
time. Medically stable PT and low birth weight (LBW)
infants should receive full doses of diphtheria, tetanus,
acellular pertussis, Haemophilus mﬂwmzne type b, hep-
atltls B i 5, and p vaccines

1 with the schedule recom-

(VLEW [<1500 g]), extremely low birth weight
(ELBW [<1000 g]), and critically ill PT infants have
increased survival rates substantially, thereby add-
ing challenges in the selection and optimizatdon of
appropriate immunization regimens for infants with
immature or impaired cellular and humoral immune
systems. Several studies have examined the safety,

age c
mended for Billtorm Infante Tnfant with bisth weight
less than 2000 g may require modification of the timing
of hepatitis B immunoprophylaxis depending on mater-
nal hepatitis B surface antigen status. All PT and LEW
infants benefit from receiving influenza vaccine begin-
ning at 6 months of age before the beginning of and
during the influenza season. All vaccines routinely rec-
ommended during infancy are safe for use in PT and
LBW infants. The occurrence of mild vaccine-attributable
adverse events are similar in both full-term and PT vac-
cine recipients. Although the immunogenicity of some
childhood vaccines may be decreased in the smallest PT
infants, antibody concentrations achieved usually are
protective.

ABBREVIATIONS. PT, preterm; LEW, low birth weight; VLBW,
very low birth weight, ELBW, extremely low birth weight; HBV,
hepatitis B virus, DTaP, diphtheria and tetanus toxolds and acel-
lular pertussis; [PV, inacttvated poliovinus, Hib, Harmaphilus influ-
enzae type b; FT, full-term; PCVY, heptavalent pneumococcal con-

gate vaccine; AAF, American Academy of Pediatrics; HBsAg,
{\eparms B surface antgen; ant-HiBs, antibody wo hapatits B sur-
face antigen; DTwF, diphthenia and tetanus toxoids and whole-
cell pertussis; OPY, oral poliovirus; MCV, meningococeal C con-
{ugilz \a(\:l.ne CLD chronic lung disease; HBIG, Hepatitis B

INTRODUCTION

reterm (PT [<37 weeks' gestation]) and low
Pblrlh weight (LBW [<2500 g} infants are at

greater risk of increased morbidity from vac-
cine-preventable diseases.! PT infants are less likely
to receive immunizations in a timely fashion because
of high rates of medical complications related to PT
birth and practitioner concerns for the PT infant’s
fragility and ability to develop protective immunity
after receiving routinely recommended vaccines 2=
Advances in the care of very low birth weight

The guidance in this report does not indicate an exclusive course of rest-
ment or serve as 2 standard of medical care. Variations, taking into account
individual crcumatances, may be appropriste

PEDIATRICS (ISSN 0031 4005). Copyright & 201 by the American Acad-
emy of Pediatrics,

icity, efficacy, and durability of immune
respcmses to hepahlls B virus (HBV), diphtheria and
tetanus toxoids and acellular pertussis (DTaP), inac-
tivated poliovirus (IPV), Haemophilus influenzae type
b (Hib), influenza, and pneumococcal conjugate vac-
cines when given to PT and LBW infants** Several
editions of the Red Book (1997 % 2000,1¢ and 200311)
addressed the specific immunization needs of PT
and LBW infants and recommended that all PT in-
fants receive, with the qualified exception of hepati-
tis B vaccine given at birth, full doses of all routinely
recommended childhood vaccines at a chronologic
age consistent with the schedule used for full-term
(FT) infants. This dinical report provides updated
information on the immunogenicity, durability, and
safety of routinely recommended childhood vaccines
given to PT and LBW infants. It also addresses
changes in the timing of hepatitis B vaccine given to
infants weighing less than 2000 g, introduces hep-
tavalent pneumococcal conjugate vaccine (PCV7) for
use in PT and LBW infants, and reinforces the im-
portance of influenza prevention for these at-risk
infants.

The conclusions contained in this report are based
on the current knowledge of the immune response of
PT infants to specific antigens contained in various
vaccines. These data, however, are limited by the
relatively small number of PT infants studied to date.

HEPATITIS B VACCINE

Hepatitis B vaccine is the only vaccine included in
the US childhood and adolescent immunization
schedule (www.aap.org, www.cde.gov/nip, or www.
immunize.org) that is recommended for administra-
tion at birth. Since inception of the universal hepatitis
B infant immunization policy in 1992, the American
Academy of Pediatrics (AAP) has expressed a pref-
erence that all infants receive hepatitis B vaccine at
birth or before discharge home from the hospital. '
An AAP policy statement published in 1994 and
reaffirmed in 1998'* recommended that the first dose
of hepatitis B vaccine be deferred in infants weighing
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Vaccination in early life: standing up to the challenges @
Crosshark

Elodie Mohr and Claire-Anne Siegrist

The challenge for any vaccine design is 1o elicit protective
humosml and'or cytoloxic immunity aganst lie fireatening
pamogen: while remaining imocucs. Neonatal vacenology
taces additional chalenges linked to intinsic peculanties of the
imate and adaplive neonatal immune systam. These inchde
anti-nfiammatony ramer than pro-nflanmatony responses 1o
imaie signals, preferential Th2 differentiation limiting the
induction of Thi and cyloloxic responses, Fends 1o

T TUnOnegy hﬁ'}' responses and weak plasma cedl and
gaminal cente B coll responses. Redent (rogresses in ow
understanding of the mokcular bases of these physiobgical
peculiities and of the mode of action of novel aduvants open
new opporunites to design vaccine fonmulatons and
imrunization s rakegies betier adapled 1o Te eady life period.
Addross
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Introduction

D spite the development of vaccines against a growing
spectrum of pathogens, neonates and infants pay a heavy
toll v infectiows diseases. This burden is largely amrib-
utable to the wnavailability and/or inadequate use of
vaccine formulations creumventing the intrinsic prop-
erties of the early life immune system. Indeed, few
vaccines (BOG, onal polio, hepartis B) may already be
administered a binh These prime for e fective T eell
{BOG)Y or B ecll {oral polie, hepatits B) responscs but
fail 1w elicit significant primary antibody responses.
Postponing immunization w the Znd month of lifke
enhances immune response capacity, such that infant
immunization (against teanus (T), diphrheria (1), per-
wissis {Pa), polio (IPY), hepatits B (HBV), B emopdilus
Influenzae b {Hib), preumocoecus (PCV) and rotavins) is
mutinely initiated ar 6-8 weeks of age. Anmtibody

mesponses oo this Arst infant dose are weak, requiring
the administration of repear doses at 1 or 2 momhs
imervals and thus debying the onset of protection.
Thus, the 2016 US infant immunization schedule
recommends 3 primary doses of DTPa-1PV-HEV/HIb
and POV at 2-4-6 months, Infant responses ane short-
lived, requiring a bocster already in the Znd year of life
[1]. The same Imiations apply w new vaceines: as an
cxample, the prowctive efficacy of the novel R ]
malara vaccine {although adjuvamed with MPL
(X521) is higher in children than in infams [2*].

nd

Tostand up w their challenges and protect against major
carly life vimal {influcrza, Respiratory Syneytial Vins
{RSVI, bacterial (pertussis, streplococcus, meningoooe-
cus) of parasite (malara) pathogens, neomml vaccines
should safely elicit strongly protective responses after a
single dose —and such responses should be susained —
or easily hoosted

Thus, the kinctics, the magnitude and the duration of
protection induced by neonatal vaccines should all be
enhanced

The neonatal immune system is adapred 1o the chal-
lenges of leaving abmpty the almost sterile uterine
cnvironment for the exwernal word, where it faces
enmstant antigenic stimulations. These adaprations re-
quire the implemen@tion of immune wlerance o self-
antigens and viml foreign elements like food and com-
mensal bacteria, whereas pathogens require the mpid
development of potent immune rESponses Lo ensume
immediate and long-term survival. How these sceming-
Iy colliding processes, involving a delicate balance be-
ween tolerogenic amnd pro-inflammatory responses, ae
ofchestrated towards the esmablishiment of healthy ho-
meostasis [3] remains largely unclear. Hence, vaccina-
tion requires dedicated strategics w overcome neonaal
immaruriry [47] and immunoregulawory mechanisms
[5,6] while avoiding the excessive infammation that
could lead to tissue damage, allergies or auoimmune
disorders.

The neonatal immune system is chameerized by ani-
inflammatory rather than pro-inlammatery responses w
danger signals and antigens, resulting into the prefer-
ential differentation of CD4 helper T ecll (Th) to-
wards Th cells — anmgonizing Thl and cyrotoxie
mesponses against ingacellular pathogens [7), by che
propensity w differentiate into immunoe gulaory cell
over effector/me mory eells [3.8], by limited plasma eell
(PC) and germinal centre (GO B eell responses [9) and

whww oianoadinsct com
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When Should Vaccination Be
Contraindicated in Children?

Laura Lane, Arlene Reynolds® and Mary Ramsay®

1 Immunisation Department, Communicable
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se Surveillance Centre, Centre for Infections,

Department of Health, Immunisation and Communicable Disease Team, London, UK

Abstract o child should be denied immunisatio

consequences. In the
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mon use of com!
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| confident in

There are very few siuations in which a child
should not be immunised. Although contraindica-
tions to immunisation vary according to national
policy, there is a consensus that the only true contra-
indication applicable to all vaccines is a history of
anaphylaxis to a vaccine component or following a
previous dose of the vaccine (table 1. There are
other situations in which vaccination is not contrain-
dicated but in which a clinical judgement is needed
before vaccination can proceed. Such precautions
require an assessment of the potential benefits and
risks of vaccination to the individual and may result
in a temporary deferral or in offering immunisation
under controlled circumstances.

Contraindications and precautions are often con-
fused. Historically, many false contraindications

munisation without serious consideration of the
long-term implications, both for the child and for the
community. Vaccine providers often have substan-
tial knowledge gaps about contraindications and
vaccines are frequently not given because of mis-
conceptions about what truly contraindicates a vac-

cine®™ As more becomes known about the safety
and efficacy of each vaccine and the individual
patient’s reactions and responses to them, many
previous recommendations about when and o
whom vaccines should not be given are being recon-
sidered by experts and advisory groups.

The purpose of this review is to discuss the
rationale for past and current contraindications, the
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Introduction

Howadays, the incidence of several infectious diseases
0. caffaredli@unipi. it (C. Caffafelli). and, consequently, awareness of infection-related risks has
! These authors equally coneributed as first authors t He revies. decreased notably, whereas the perception of risks related
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TABLE 244-6 Misconceptions Concerning Vaccine Contraindications
Meodified from Pickering LK, Baker CJ, Kimberlin DW, et al, editors. Red book: 2012 report of the Committee on
Infectious Diseases. 29th ed. Elk Grove Village, Ill.: American Academy of Pediatrics; 2012.

DTaP, diphtheria-tetanus-acellular pertussis; MMR, measles-mumps-rubella.




The rise and fall of
pneumococcal serotypes
carried in the PCV era
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Fig. 1. Prevalence of vaccine and non-vaccine serotypes in 5. pneumomnioe carriage from 2006 to 201 3. The decreasing purple line shows PCV7 VTs. PCV13-only VTs reduced
significantly over the period of the study reported here (2010/11 to 2012/13), p = 0.001. Non-vaccine serotypes increased steadily from 30 to 94-8%_ The blue line shows the
overall carriage rate as the proportion of pneumococc isolated from the sampled population of that year,



Paul de Kruif: Lovci mikrobu

VIIl. vydani 1939

Bylo to s pocatku roku 1880 a tehdy praveé neobycejné zle radil
zaskrt — zaskrt, ktery, jak se zda, v kazdych sto letech nékolikrat
vystrida stoupajici a klesajici krivku své vrazedné vasneé...........

Marné bylo horekovani oSetfovatelt nemocnych déti v
nemocnicich , smutkem zlomenych. Ozyvalo se tam chrcivé
kaslani, predzvest uduseni, v truchlivych radach na uzkych
postylkach lezely bilé polstarky a na nich jako v rameccich se
rysovaly drobné obliceje, modré, protoze jakasi neznama ruka je
skrtila pevnym sevrenim...........

Z deseti obyvatell téchto lUzek jich bylo pét posilano do marnice



