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Streptococcus pneumoniae

e Po Gramu pozitivna bakterija
e \paru

e Aerobna bakterija

e Vec kot 100 serotipov

Vecina lahko povzroca bolezen

e Samo nekaj serotipov povzroca vecino okuzbe
7 serotipov - 80 % okuzb (pred PCVT)

e Serotipi se razlikujejo
Starost

Geografsko podrocje

https://www.cdc.gov/vaccines/pubs/pinkbook/pneumo.html

https://www.cdc.gov/vaccines/pubs/pinkbook/pneumo.html



Streptococcus pneumoniae

e Kapsula

Kompleksni polisaharidi
Doloca patogenost bakterije
Antigenske lastnosti

Osnova za klasifikacijo
e Zatip specificna protitelesa proti kapsularnim antigenom

Nekaj navzkrizne zascite
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e Drugi pnevmokoki in druge bakterije

https://www.cdc.gov/vaccines/pubs/pinkbook/pneumo.html



Streptococcus pneumoniae

e Kolonizacija sluznice zgornjih dihal

Ni znan natancen mehanizem okuzbe

Vecina okuzb 2 - 3 dni po kolonizaciji

e Zaprenos pomembni zdravi nosilci

e Najpogosteje do 5. leta in po 65. letu

Bolniki po odstranitvi vranice
Nedelujoca vranica
Temeljne bolezni

Rakave bolezni

https://www.cdc.gov/vaccines/pubs/pinkbook/pneumo.html



Okuzbe s pnevmokoki
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Gnojni meningitis

Primarna bakteriemija pri otrocih Pneumonia |
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https://www.cdc.gov/vaccines/pubs/pinkbook/pneumo.html



Pnevmokoki in temeljne bolezni/stanja
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Figure | Incidence of pneumococcal pneumonia in adults with underlying conditions in the US, 2007-2010.

Notes: By age group and chronic condition. The retrospective cohort analysis utilized health-care claims data from 2007 through 2010 to compare the rates of pneumococcal
disease among persons with certain chronic conditions versus their age-matched healthy counterparts. The databases included medical claims (ie, facility and professional
services) and outpatient pharmacy claims from private US health plans. Data from Shea et al."

Froes F, Roche N, Blasi F. Pneumococcal vaccination and chronic respiratory diseases. Int J Chron Obstruct Pulmon Dis. 2017;12:3457-3468
https://doi.org/10.2147/COPD.S140378



Invazivna pnevmokokna bolezen

e Prevladujodi serotipi v Evropi
10A, 11A, 15 A/B/C, 21, 23A/B, 35B

e Prevladujoci serotipi v Sloveniji (2019/2020)
Odrasli: 3,4, 7F, 8,9N,11A, 14, 19A/F, 22F,
Otroci: 15A, 24F

e Poenprimer:3,4,6C,TF, 14,15B/C,19A, 23F, 24B, 35B



Pojavnost IPB glede na starostne skupine v Sloveniji
v letih 2019 - 2022
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dr. Tamara Kastrin, NLZOH, Oddelek za javnozdravstveno
mikrobiologijo Ljubljana, Grabloviceva 44, 1000 Ljubljana
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Pojavnost IPB v Sloveniji, 2000-2023*
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Serotipi invazivnih pnevmokokov v Sloveniji (n=220)

Children = Adults
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mikrobiologijo Ljubljana, Grabloviceva 44, 1000 Ljubljana
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Zgodovina razvoja cepiva

e 1977

Prvo pnevmokokno cepivo

14 kapsularnih antigenov
e 1983

23 kapsularnih antigenov
(PPSV23®, Pneumovax 23®)
e 1,2,3,4,5,6B,7F8,9N,9V, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F in 33F

e 2000

Prvo konjugirano pnevmokokno cepivo
Pnevmokokni antigeni vezani na beljakovine C. dyphteriae

7- valentno (Prevenar™
( ) Musher DM, et al. The remarkable history of pneumococcal vaccination: an ongoing

challenge. Pneumonia (Nathan). 2022;14(1):5.

e 4,6B,9V, 14, 18C, 19F, 23F



Zgodovina razvoja cepiva

e 2010
13-valentno cepivo (Prevenar 13™)
1,3,4,5,6A,6B, 7F, 9V, 14, 18C, 19A, 19F in 23F
e 2021
15-valentno cepivo (VAXNEUVANCE™)
1,3,4,5,6A,6B, 7F, 9V, 14, 18C, 19A, 19F 22 F, 23Fin 33 F
20-valetno cepivo (ApexxnarPrevenar20 ™)

1,3,4,5,6A,6B, 7F, 8,9V, 10A, 11A, 12F, 14, 15B, 18C, 19A, 19F, 22F, 23F, in 33F

Musher DM, et al. The remarkable history of pneumococcal vaccination: an ongoing challenge. Pneumonia. 2022;14(1):5.
Two New Pneumococcal Vaccines - Prevnar 20 and Vaxneuvance | The Medical Letter Inc.



Polisaharidno cepivo

B Cell Memory
PPV23

g IgG2

/. YY

Antibodies

Pre-existing memory B cells
MBCs

Plasma
Cells

Scelfo C, et al. Pneumonia and Invasive Pneumococcal Diseases: The Role of Pneumococcal Conjugate Vaccine in the Era of Multi-Drug Resistance. Vaccines. 2021;9(5):420.



Konjugirano cepivo

Polysaccharides
B Cell mmum& CD4+T Cell @
Plasma it
Cells B Cell Memory
@ [ J
® . Cytochines ?:5
. ®° “&6
Plasma Cells
Long Lived

Scelfo C, et al. Pneumonia and Invasive Pneumococcal Diseases: The Role of Pneumococcal Conjugate Vaccine in the Era of Multi-Drug Resistance. Vaccines. 2021;9(5):420.



Odgovor po cepljenju
polisaharidno : konjugirano

e Primerjava PSV23in PCV 13
e Podobno ubijanje bakterij preko opsonizacije

o PCV

e Spominske celice B (memory B cells - MBC)
Hiter porast po cepljenju s PCV

e Kazalnik dolgotrajne imunosti
Ucinkovitost proti nosilcu v nosno zrelnem prostoru

ZascCita pred neinvazivnimi pnevmokonimi okuzbami

Davies LRL, eta al. Polysaccharide and conjugate vaccines to Streptococcus pneumoniae generate distinct humoral responses. SCIENCE TRANSLATIONAL MEDICINE. 2022; 14.



Odgovor po cepljenju
polisaharidno : konjugirano

e Razlike po 1 mesecuintudipolletu

PCV visji titri protiteles

Dolgotrajnejsi protitelesni odgovor (MBC)
e IgG,IgAinligM

PCV aktivacija neopsonizacijskih protiteles in z njimi poveznih imunskih funkcij
e Aktivacija monofagocitne fagocitoze

e Aktivacija naravnih celic ubijalk

Davies LRL, eta al. Polysaccharide and conjugate vaccines to Streptococcus pneumoniae generate distinct humoral responses. SCIENCE TRANSLATIONAL MEDICINE. 2022; 14.



Odgovor po cepljenju
polisaharidno : konjugirano

e Konjugirana cepiva
Sirsi spekter protiteles (ne samo OPA)
DolgotrajnejSa zascita

Polifunkcionalni protitelesni odgovor

Davies LRL, eta al. Polysaccharide and conjugate vaccines to Streptococcus pneumoniae generate distinct humoral responses. SCIENCE TRANSLATIONAL MEDICINE. 2022; 14.



Polisaharidno : konjugirano

Lastnosti Polisaharidno PPV 23 | Konjugirano PCV 7,
10,13,15,20
Ucinkovito pri otrocih <2 leti ne da
Vpliv na imunski sistem ne da
PodaljSano trajanje zascite ne da
ZmanjSanje kliconostva ne da
Kolektivna imunost ne da
ZmanjSanje antibioticne odpornosti in ne da

zmanjSana poraba antibiotikov

Zascita proti dolo¢enemu stevilu sevov | 23 7,10,13,15,20

Davies LRL, eta al. Polysaccharide and conjugate vaccines to Streptococcus pneumoniae generate distinct humoral responses. SCIENCE TRANSLATIONAL MEDICINE. 2022; 14.



Konjugirano cepivo

PCV7 introduced*
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Musher DM, et al. The remarkable history of pneumococcal vaccination: an ongoing challenge. Pneumonia. 2022;14(1):5.



Sevi v razlicnih pnevmokoknih cepivih

112|3|4|5|6A|6B|7F| 8 [ON |9V |10A[11A|12F| 14 |15B|17F |18C|19A | 19F | 20 | 22F | 23F | 33F
PCV13 | x X1 x]x) x| x|]Xx X X X X X X
PCV15 | x XIx|x| x| x| X X %X X X X X X X
PCV20 | x X| x| x| x| x| x |x X | x X x | x| x X X X X X X
PPSV23| x [ x | x| x| x X | x [ x| x| x| x X X | x| x X X X | x| x X X

Musher DM, et al. The remarkable history of pneumococcal vaccination: an ongoing challenge. Pneumonia. 2022;14(1):5.



PCV20

e Primerljiva koncentracija protiteles v primerjavi s PCV13 + PPS23
e Visja koncentracija protiteles pri tistih, ki niso bili cepljeni ali so prejeli samo

PCV kot pri tistih, ki so prejeli PPS23

Musher DM, et al. The remarkable history of pneumococcal vaccination: an ongoing challenge. Pneumonia. 2022;14(1):5.
Essink B, et al. Pivotal Phase 3 Randomized Clinical Trial of the Safety, Tolerability, and Immunogenicity of 20-Valent Pneumococcal Conjugate Vaccine in Adults Aged =18 Years.
Clin Infect Dis. 2022;75:390-8.



PCV20 Nezeleni ucinki

e Pogostejsi pri mlajsih

e VecCinoma blagi do zmerni (1,5 % resnih - podobno kot PCV13)

Musher DM, et al. The remarkable history of pneumococcal vaccination: an ongoing challenge. Pneumonia. 2022;14(1):5.
Essink B, et al. Pivotal Phase 3 Randomized Clinical Trial of the Safety, Tolerability, and Immunogenicity of 20-Valent Pneumococcal Conjugate Vaccine in Adults Aged =18 Years.
Clin Infect Dis. 2022;75:390-8.



PCV20 Odmerjanje

e 0,5mlim

e Ponovitve niso potrebne

Musher DM, et al. The remarkable history of pneumococcal vaccination: an ongoing challenge. Pneumonia. 2022;14(1):5.
Essink B, et al. Pivotal Phase 3 Randomized Clinical Trial of the Safety, Tolerability, and Immunogenicity of 20-Valent Pneumococcal Conjugate Vaccine in Adults Aged =18 Years.
Clin Infect Dis. 2022;75:390-8.



PSV23 Nezeleni ucinki

e Praviloma blagi

Praviloma lokalne reakcije
Sistemske: utrujenost, boleCine v misicah, glavobol

Alergijske reakcije redke

SUMMARY OF PRODUCT CHARACTERISTICS (cbz.si)



PSV23 Odmerjanje

e 1odmerek>65let

e Ostali pozivitveni odmerek po 5 letih

SUMMARY OF PRODUCT CHARACTERISTICS (cbz.si)



Priporocila za cepljenje proti pnevmokokom

Priporocila za cepljenje
odraslih in otrok, starih 5 let in vec, proti pnevmokoknim okuzbam

Skupina Starost | PCV20 PCV13 PPV23 Revakcinacij | Sheme* | Plaénik
Ceplienje | Ceplienje | Ceplienje a*
Zdravi
5-64 M 1 Samo-
plaénisko
265 P Izjemoma 1 PPV23 -
227s;
PCV13in
PCV20 -
samo-
plaénisko;
Sirse indikacije
Kroniéni bolniki* 25 P 1 PPV23 -
227s;
PCV13in
PCV20 -
samo-
plaénisko
Ozje indikacije
Anatomska ali 25 P 2
funkcionalna V dolo¢enih
asplenija, okmjena primerih 7Zs
imunost**;
Likvorfistula, 25 P 2
polzev vsadek E2ES
PKMC 25 P V dolocenih 3
primerih 2228

PCV-20 — 20-valentno pnevmokokno konjugirano cepivo (registrirano od 18. leta);
PCV13 - 13-valentno pnevmokokno konjugirano cepivo;

PPV23 - pnevmokokno polisaharidno cepivo;

M — moZno (smiselnost?); P - priporocljivo;

PKMC - presaditev krvotvornih mati¢nih celic

https://nijz.si/wp-content/uploads/2023/10/Cepljenje-pnevmo-za-odrasle-in-otroke-nad-5-let-posodobljen-14_11_2023.pdf



Priporocila za cepljenje proti pnevmokokom

* Kroni€ni bolniki:

Cepljenje proti pnevmokoknim okuzbam je priporocljivo za kroni¢ne bolnike, Se posebej za osebe,

ki imajo kroni€ne bolezni obto€il, dihal, se€il, jeter, metabolne bolezni (sladkorna bolezen...), nekatere Zivéno-
miSi¢ne in vezivne bolezni, maligna obolenja, nekatere bolezni krvi in krvotvornih organov in bolezni, ki slabijo
imunski odziv.

** Okrnjena imunost (bolezni in stanja, ki slabijo imunski odziv):

prirojena ali pridobljena imunska pomanijkljivost (vkljuéuje pomanjkanje komplementa, humoralno in
celi¢éno imunsko pomanjkljivost);

okuzba s HIV;

konéna ledvi¢na odpoved;

nefrotski sindrom;

maligne neoplazme, ki slabijo imunski odziv (npr. levkemija, limfom, Hodgkinova bolezen, generaliziran
malignom, multipli mielom);

zdravljenje zaradi rakave bolezni;

imunosupresivno zdravljenje (vklju€uje tudi dolgotrajno sistemsko kortikosteroidno zdravljenje (ve¢ kot
en mesec v odmerku ekvivalentnem 20 mg prednizolona ali veé/dan ali pri otrocih (<20kg) v odmerku
1mg ali ve¢/kg/dan);

zdravljenje z obsevanjem;

presaditev ¢vrstih organov.

https://nijz.si/wp-content/uploads/2023/10/Cepljenje-pnevmo-za-odrasle-in-otroke-nad-5-let-posodobljen-14_11_2023.pdf
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