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Onaemiskerfi® og bélusetningar

Valtyr Thors
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Barnasmitsjukdémar
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Yfirlit
» Onaemiskerfis

* Bélusetningar
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Onaemiskerfid - hlutverk

* Recognition
* Effector response

* Regulation & memory
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Onaemiskerfid

* Innate immune system — hratt, litid sértsekt

* Neutrophilar, macrophagar, complement

* Adaptive immune system — antigen specific. Memory
T frumur (cellular immunity)

* B frumur (humoral immunity
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Hvernig virkar 6naemiskerfid?

/, ‘ <df Degranulation

Elastase

NETosis

ROS Production

Release

of Cytokines ‘ \
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Hvernig virkar 6naemiskerfid?

Opsonization and Phagocytosis

3 3

) Opsonization Binding ' Phagocytosis

ve

Macrophage
Opsonized i

Salmonella

-
Salmonella
Bacterium
@ ®
) Q Antibodies C4a
C3a (Opsonins)
Phagolysosome
O p QOC 4 % Formation
9 @ -
‘C4< Cda C3a I 9
¥ Antibody | @@ R1 CR1 cn
Cc3 D D (e.9.,CD11c/CD18)

C3b iC3b

C1 Complex
(Opsonin) (Opsonin)

Bacterial
C4b-CR Interaction Degradation
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Hvernig virkar 6naemiskerfid?

* Adaptive immune system
« T frumur
« CD8 (cytotoxic) drepa viral syktar frumur
« CD4 — support B cell maturation
B frumur (humoral immunity
* Framleida sértaek métefni skv uppskrift

* Affinity maturation
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Hvernig virkar 6naemiskerfid?

Antigen binding site
Fab
Fc

Plaﬂmaccll ( ﬁ(

A. Humoral Immunity

N\ /

BCR (IgM/IgD) '\{ )/,

§ Proliferation

* Antibody secretion
Mumo ' B cell

Po . .
1- Neutralization

( ))— Pathogen or toxin neutralization

FCy R

2. Opsonization / Eysozye
)/g ( ) W — Phagocytosis

——
Phagocytes (e.g. MO, Neu, Mo, DC)

3- Complement activation

))—%(-'—’ Pathogen lysis
‘1q

4. ADCC -+ . ' G ,(‘)’IOlOXiC granulcS
( ) ‘ ¥ ' —— Pathogen death
FCyR _
= Effector cell (e.g. NK, Eos, MQ)

Ready for
‘ " sccond
|Extracellular pathogen r;i[c):::s‘c
B. Cellular I i
’ cllular Immunity MHC Il TCR
l T helper ;
Vesicles o %u et (B
Vesicle -
{ ) Phagocyte Peptide epitope
T cytotoxic -
Cytoplasm
— -
[ —_—
{ Intracellular pathogen I I
" Cytoplasm *
TCR

MHC I

Cytokine production especially IFN-y, IL-2
Proliferation and activation of CD4' T and CDS8'T

Enhancement of phagocytosis and pathogen killing

Cytokine production especially IFN-y, IL-2
Killing of infected cell (virus or cancerous cell)

Enhancement of APC activation
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Bolusetningar

* Hvernig virkar pad?

 Antigen gefid => antigen presenting cell => memory B og T frumur.

Booster skammtar => ndkveemari og betra métefnamyndun
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Bolusetningar

From Antigen (from Vaccine) to Protective Effect

(1 (2

Vaccine antigen
enters the body

Antigen uptake
and presentation

The vaccine delivers
antigen (e.g. protein,
viral particle or mRNA)
that mimics the pathogen.

Antigen is taken up by
antigen-presenting cells
(APCs) such as dendritic
cells, which process it
and present peptide
fragments on MHC
molecules.

CD4+
& Peptide-MHC g /' )))) ~
=<3 ‘f AT / @ Plasma cell \\( Y

»a°

Vaccine antigen

Dendritic cell
(APC)

Examples:

« Inactivated / live attenuated
virus

« Protein subunit

« mRNA

« Viral vector

O

Defence

Eliminates pathogens
and infected cells

How vaccination trains the immune system

©

o B cell activation
and antibody
production

Activation of
T cells

Generation of Qn re-exposure
immune memory

Naive T cells recognize
the peptide-MHC complex,

CD4+ T cells help B cells
that have bound the same

Long-lived memory B and
T cells persist, providing

If the real pathogen
is encountered later,

become activated and antigen. B cells differentiate faster and stronger existing antibodies
proliferate. CD4+ helper into plasma cells that responses upon and memory cells
T cells provide help to produce specific antibodies future exposure to respond rapidly.

B cells and CD8+ T cells and memory B cells. the same pathogen.

become cytotoxic T cells.

% Y —>» Memory B cell

B cell Antibodies

Naive T cell

CD8+
cytotoxic T cell

\
®

Memory B cell

Rapid antibody
production and
T cell activation

Memory T cell

The immune system’s key functions (relevant to vaccination)

Memory Inflammation Regulation
Provides long-lasting Recruits and activates Prevents excessive
protection immune cells or misdirected responses

7] 8/

Neutralization Protective effect

and clearance

Antibodies block the The result is long-term
immunity: reduced risk
of infection, less severe
disease, and prevention

of complications.

pathogen (neutralization),
facilitate phagocytosis
(opsonization), activate
complement and

help eliminate infected
cells (via CD8+ T cells).

V/

@ e

> Neutralization
%

Opsonization

Complement

activation Protection from

disease

Killing of infected
cells (CD8+ T cells)

@®

%

Cooperation
Innate and adaptive immunity
work together
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Almennar bélusetningar barna 4 [slandi
fra oktdber 2025

Bélusetningar barna =

A medgongu  Kighdsta (Boostrix, gefid médur vid u.p.b. 28v medgdngu)

6vikna  Rotaveiru (munndropar; RotaTeq)

Rétaveiru (munndropar; RotaTeq)
Kighdsta, barnaveiki, stifkrampa,

3manada Haemofilus influenzae sjukdémi af gerd b (Hib) og
maenusoétt i einni sprautu (Pentavac)
Pneumaokokkum i annarri sprautu (Vaxneuvance)
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eda ad hausti

Rétaveiru (munndropar; RotaTeq)
Kighdsta, barnaveiki, stifkrampa,

S5ménada Haemofilus influenzae sjukdémi af gerd b (Hib) og
maenusott i einni sprautu (Pentavac)
Pneumaokokkum i annarri sprautu (Vaxneuvance)

RSV bélusetning (nirsevimab)
vid faedingu oktéber-mars

Kighdsta, barnaveiki, stifkrampa,

Haemofilus influenzae sjikdémi af gerd b (Hib) og
12 mdnada  maenusott i einni sprautu (Pentavac)

Pneumodkokkum i annarri sprautu (Vaxneuvance)

Meningdkokkum i pridju sprautu (MenQuadfi)

Mislingum, hettusétt, raudum hundum og

18 manada LT
hlaupabdlu i einni sprautu (ProQuad)
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2,5ars  Hlaupabdlu (Varilrix)

Barnaveiki, stifkrampa og kighdsta i einni sprautu

sl (Boostrix)

Mislingum, hettusott og raudum hundum i einni
12 4ra  SPrautu (M-M-RVAXPRO)

HPV, tveer sprautur gefnar med a.m.k. 6 manada

millibili (Gardasil 9)

g Barnaveiki, stifkrampa og kighdsta dsamt I_AN DSPi-I—A I_I

maenusott i einni sprautu (Repevax) vy




RSV

e Bronchiolitis

* Alvarlegustu einkennin hjg bérnum yngri en 6 méanada

* Talsverd byrdi hjg 6-24 manada, minna hjé eldri bérnum

AN
\ ¥ 4

AAAAAAAAAAAAAAAA




RSV - Iceland

Number of RSV cases per season (line) broken down by age-group (columns)
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RSV - Iceland

Total RSV Admissions and Breakdown by Age Group and Admission Unit

Line denotes total admissions (percentage of positive cases requiring admission)
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RSV - Iceland

Total RSV Admission Days and Breakdown by Age Group and Admission Unit

Line denotes total cumulative admission days across all age groups
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Rotaveira

* Algengasta astaeda gastroenteritis hja bérnum yngri en
5 ara
* Langvarandi einkenni, innlagnir a spitala

* Flog
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Viral gastroenteritis in < 5 year olds

140
1301
120

1001
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Sjukdémarnir — DKTP-Hib

* Diphteria
* Kighosti
* Tetanus

* Polio

« Haemophilus influenzae — type b
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Diphtheria in Iceland

10 years before
Cases (dead)

2
S

92 (8)

500

10 years after
Cases (dead)
1(1)

400

300 -

200

100

Cases per 100 000 inhabitants

(=]

1888
1893
1898
1903
1908
1913
1918
1923
1928
1933
1938
1943
1948
1953
1958
1963
1968
1973
1978
1983
1988
1993
1998

First tried in 1935, probably stopped an epidemic
1950: All infants offered immunisation against diphtheria

| Directorate of Health




Pertussis 1in Iceland
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0

10 years before 10 years after
Cases (dead) Cases (dead)
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1927 Immunisation tried. Infant immunisation from 1959
2000:Acellular pertussis, 2007 added to immunisation at 14 y

| Directorate of Health |




Tetanus 1n Iceland

10 years before 10 years after
8 Cases (dead) Cases (dead)
, 7(4) 4(1)
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1881 1891 1901 1911 1921 1931 1941 1951 1961 1971
Year

1953 Immunisation started
Last case: 2008
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Pertussis

Ej : ' i i :

Kighost ==
Mycoplasma Kighosti

Timabil Tidni eftir aldri
2025-2026 80
2024-2025

60
2023-2024 ©0-4 4ra
2022-2023 <S40 ®5-14 4ra
2021-2022 i 15-64 4ra
20 @65+ ara
2020-2021
2019-2020 L - || -
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Fjoldi/100.000
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000000000000 0000000C000d0000000000000000000000000000000
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Year and quarter

Government of the United Kingdom. Confirmed cases of pertussis in England by month [Internet]. Available from:
https://assets.publishing.service.gov.uk/media/66b24edafc8el2ac3edb0b96/Fig3 pertussis June2024.svg. Copyright




Poliomyelitis in Iceland

10 years before 10 years after
Cases (dead) Cases (dead)
2.700 (224) 6(4)
O No paralysis
H Paralysis

1956 Immunisation started
1960: Last cases with paralysis, 1963: Last case (foreign origin)

Directorate of Health




Rubella 1n Iceland

Cases per 100 000 inhabitants

2.500

2.000

10 years before
Cases
10.409

Cases
188

10 years after

0
|

1.500

1.000

500

=

1977: Immunisation started, girls at 12 years of age

1989: Immunisation with MMR at 18 months of age started

| Directorate of Health |




Mumps

Figure 2. Mumps cases per 100 000 population, by age and gender, EU/EEA, 2023
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Hib 1n Iceland

Number
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0 - I I [ | H E N
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Year

1989: Immunisation against Haemophilus influenza type b starts
B Meningitis [l Sepsis/blood stream infections

| Directorate of Health |




Pneumokokkar

+ Ifarandi sykingar: Blé8sykingar, heilahimnubélga
* Lungnabélga — empyema

* Eyrnabélgur

AN
\ ¥ 4

AAAAAAAAAAAAAAAA




Pneumokokkar - carriage
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FIGURE 1. Changes in incidence rate* of invasive
pneumococcal disease (IPD) among children aged <5 years
before and after introduction of 7-valent pneumococcal

P n e u m o ko I< conjugate vaccine (PCV7), by age and year — Active Bacterial
Core surveillance, eight states,t 1998-2005
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FIGURE 1. Changes in incidence rate* of invasive
pneumococcal disease (IPD) among children aged <5 years
before and after introduction of 7-valent pneumococcal
conjugate vaccine (PCV7), by age and year — Active Bacterial
Core surveillance, eight states,t 1998-2005
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Meningokokkar

* Sepsis og heilahimnubédlga

» Typur ACWY, ekki B!
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Meningokokkar

Nygengi heilahimnubdlgu & islandi
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Fj61di/100.000 bérn/4r
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Mynd 6: Nygengi heilahimnubdlgu @ Islandi fra 1975 til 2010, ¢ hver 100.000 bérn < 18 dra d dri.
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MMR-V

* Mislingar
* Hettusott

* Rubella

e Varicella
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Measles 1in Iceland

Cases per 100 000 inhabitants

10 years before 10 years after
Cases (dead) Cases (dead)
13.667 (4) 4.024 (0)
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1960: Immunisation started, 1976: Started at 2 years of age

1989: Immunisation with MMR at 18 months of age started

| Directorate of Health |




Measles
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M e a s I . easles cases by age group and vaccination status, EU/EEA, 1 February 2024 to 31 January 2025
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Weekly measles cases by rash onset
date
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World Health Organization, WHO, 2025, All rights reserved



HPV

* Vernd gegn kynfaeravértum

* Vernd gegn leghdlskrabbameinum

AN
\ ¥ 4

AAAAAAAAAAAAAAAA




HPV

100- HPV Vaccination Status
- Unvaccinated

— = Vaccinated at 17-30 yr of age

=== Vaccinated <17 yr of age

75—

Cumulative Incidence of Cervical
Cancer per 100,000 Persons

18 20 22 24 26 28 30

Age at Follow-up (yr) ‘ ‘
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Bolusetningar

* Férnarlamb eigin velgengni

» Meiri focus & aukaverkanir
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Afram

bolusetningar!
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