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Frumur 6naemiskerfisins

Granulocyta — monocyta lina
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Granulocytar
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The immune system

/\

Innate immunity
(non-specific)

AN

Adaptive immunity
(specific)

Souluble factors

Phagocytes

Humoral immunity
B-cells

Cellular immunity
T-cells




Souluble factors Phagocytes Humoral immunity | | Cellular immunity
B-cells T-cells




Onamisgallar / Immune defects

Neutrophil defects Humoral defects

Macrophage function B-cell defects

Complement defects Cellular defects
T-cells defcts




Onamisgallar / Immune defects

Neutrophil defects
— Number or function
— Skin infections
— Mucous membranes infections
— Granulomas
— Umbilical cord

Humoral defects
— B-cell defects
— Number and function
— Not in first months of life
— Recurrent infections (RTI)
— Bacterial infections (esp. capsulated)

Complement defects
— Recurrent bacterial infections

— Inf with capsulated bacteria
(meningococcus, pneumococcus)

— Autoimmune disorders

Cellular defects
— Early in life
— Recurrent infections,
viral, fungal and parasitic
— Malignancies
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(Um frumurnar og fleira!)

HumC3
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Complement

HumC3




Kompliment kerfid / magnakerfio

CH 50

MBL

Classical pathway

Lectin pathway

AP 50

Antigen/antibody
complex

Recruitment of
inflammatory cells

Complement
activation

Alternative pathway

Pathogen surface
Tissue damage

Opsonizaton
of pathogenes

Killing of
pathogens




Kompliment kerfid / magnakerfio

Complement defects
Recurrent bacterial infections
Inf with capsulated bacteria

(meningococcus, pneumococcus)

Autoimmune disorders
SLE
Glomerulonephritis
HUS
Angio-oedema




Neutrophilar
(og adrir granulocytar)




Neutrophilar - proski

Myeloblast e~ Promyelocyte
C Metamyelocyte = Neutrophile myelocyte )

Neutrophile rods s Neutrophils

Process 9-11 days, can be 24 h in newborns

G-CSF, GM-CSF, IL-3, IL-6, SCF




Neutrophilar - fjoldi

Storage pool

Marginating pool )
Circulating pool
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Neutroph

Il defects

Neutrophil numbers

Neutrophil function

— Recurrent resp inf

—  +/- fever

—  Skin infections

— Mucous membranes infections
—  GE infections / disorders

—  Sepsis

— Granulomas , +/- abscesses
— Unusual pathogens

— Umbilical cord !




Granulocyta gallar

v Neutropenia

Neutrophils < 1500 = neutropenia
Neutrophils < 1000 = moderately severe neutropenia
Neutrophils < 500 = severe neutropenia

v Dysfunction of granulocytes



Macrophagar — Dendritic cells
Angafrumur






Drapsfrumur

Minnisfrumur

Hjalparfrumur




T-cells

Helper (CD4+), several subsets
Cytotoxic (CD8+, CTL), several subsets
Memory (CD4+ eda CD8+)

Regulatory (T,e,)

NK (NKT fr)




T cell disorders

Cellular defects

v' Early in life
v" Failur to thrive

v' Autoinflammatory
reactions

v' Malignancies
v etc

(with B- cell involvement)

v Recurrent infections,
viral, fungal and parasitic




B-frumur



Helper (CD4+), several subtypes
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B-frumur
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Immunoglobulins







Hypervariable CDRs are
Located on loops at the end
of the Fv regions

Hypervariable regions



B-cell iImmune defects

Agammaglobulinaemia
Hyogammaglobulinaemia
Transient hypogamma of infancy
IgA deficiency

Suclass deficiency (i.e. 1gG2 def)

Hyper IgE Sx

Hyper IgM Sx

Heavy chain deletion
Kappa chain deficiency

CVID

Humoral defects
— B-cell defects
— Number and function
— Not in first months of life
— Recurrent infections (RTI)
— Bacterial infections (esp. capsulated)
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Hvernig pekkir onaemiskerfio sykla
0g bregst vio!
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Complement

HumC3




Neutrophilar
(og adrir granulocytar)




Macrophagar — Dendritic cells
Angafrumur



Hinir glesilegu TLR!
(Toll like receptors)
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Hinir glesilegu TLR!
(Toll like receptors)

itg; Eru & macrophégum/dendritic cells,
Einnig NK, T & B, epi & endothleial fr
TLR3 o fl
TLR4 '
$tgg Greina mismunandi sykla og flokka
TLR7 af bakterium, veirum og sveppum
TLR8 PAMP: Pathogen associated molecular pattern
TLRY PRR(P): Pattern recognising receptors (proteins)
TLR10

(TLR 11, 12 og 13 ekki i ménnum)
Cell membrane
Intracellular vesicles
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Hinir gleesilegu TLR!
(Toll like receptors)

MO ‘ T-frumur ‘ Raesing sérhaefda

onaemissvarsins

Stodvar protein :

. — Apoptosis
framleidslu Pop
Orvar framleidslu _ Veirudra
antiviral cytokina P
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Ymsir sjukdémar i dnaemiskerfinu

... en peir eru miklu fleiri!




Complement

HumC3




Complement defects

Cnmplement defects
VvV  Recurrent bacterial infections

v Infwith capsulated bacteria
(meningococcus,
pneumococcus) )

V' Autoimmune disorders
- SLE
— Glomerulonephritis
- HUS
- Angio-oedema




Neutrophilar
(og adrir granulocytar)




Neutrophilar i (neonatal) sepsis
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Granulocyta gallar

v Neutropenia

Neutrophils < 1500 = neutropenia
Neutrophils < 1000 = moderately severe neutropenia
Neutrophils < 500 = severe neutropenia

v Dysfunction of granulocytes
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Granulocyte disorders

Neutropenia

Acquired

'

latrogenic
Post-infectious
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dysfunction

|

Congenital

Chronic
granulomatous disease




Neutrophil defects

Neutrophil numbers
Neutrophil function

Recurrent resp inf
+/- fever
Skin infections

Mucous membranes infections
GE infections / disorders

Sepsis

Granulomas , +/- abscesses

Unusual pathogens
Umbilical cord !




Aunnar neutropeniur

v' Aplastic anaemia v" Chronic diseases
Pancytopenia Autoimmune dis
(drugs, toxins, infections, etc.) Infections

Drugs
- - - Malignant dis

v" Postinfectious neutropenia J _

. . Hypersplenismus
Autoimmune neutropenia ste

v' latrogen
(drugs, irradiation)
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Neutrophile gallar

Lazy leukocyte sx
Leukocyte adhesion defects
Hyperimmunoglobulin E sx

Chronic granulomatous disease

Glucosa-6-phosphatase def
Myelokathexis
Def ic killing




Neutropenia and neutrophil dysfunction

v' Aplastic anaemia
Pancytopenia (drugs, toxins, infections, etc.)

v Postinfectious neutropenia
Autoimmune / benign

v' latrogen
(drugs, irradiation)

v Chronic granulomatous disease







T cell disorders

Cellular defects

(with B- cell involvement)

V'  Early in life

V' Failure to thrive

VvV  Recurrent infections,
viral, fungal and parasitic

\ Auto_lnflammatory SCID
reactions WAS

VvV  Malignancies TCR def
etc Omenn sx

HIV
DiGeorge
AT

CVID




Meodfaeddir T (og B) onamisgallar

Frumubundnir og blandadir gallar

CVID (common variable immunodeficiency) med yfirgnaefandi motefna /

frumubundnum go6llum

SCID (severe combined immunodef) T-B-/ T- B+
ADA SCID (adenosine deaminase deficiency)
PNP-SCID (purine nucleoside phosphorylase def)

MHC class | / class Il skortur




naemisgallar
B-frumur




B - frumugallar

Agammaglobulinaemia
Hyogammaglobulinaemia
Transient hypogamma of infancy
Antibody deficiency

IgA deficiency

Suclass deficiency

HyprerlgE Sx
Hyper IgM Sx
Heavy chain deletion

CVID

Humoral defects
— B-cell defects
— Number and function
— Not in first months of life
— Recurrent infections (RTI)
— Bacterial infections (esp. capsulated)




Immunoglobulins




e

Secondary immunodeficiencies



Secondary immunodeficiencies

Congenital diseases and metabolic disorders
(trisomy 21, malnutrition, nephrotic sx, protein loosing enteropathy, etc )
Immunosuppression

Infections

— Congenital (CMV, parvo, rubella)
— Acquired (HIV, EBV, sepsis)

Haematological diseases and malignancies
Surgery, trauma, burn injuries, spenectomy
Others (SLE, toxins, medications, liver failure etc)




Onamisgallar - yfirlit

The immune system

/\

Innate immunity

Adaptive immunity

(non-specific) (specific)
Souluble Humoral Cellular
factors Phagocytes immunity immunity
B-cells T-cells

CVID
Antibody/ cellular defects

SCID (severe combined immunodef)
T-B-/ T- B+
O.s.frv.

!

!

Kompliment
gallar

Neutrophila gallar eda skortur
Aunnir vs medfaeddir

Transient hypogammaglobulinaemi of
infancy

“Antibody deficiency”

IgA skortur

IgG undirflokkaskortur

... 0.8.frv.
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Helstu bldorannsoknir

Rtg thorax (thymus
Status og diff! : (thymus)
Beinmergur
Kompliment HLA — flokkun
Immunaéglébalin — Lymphocyte stimulation tests
o o Cytokine production
Deilitalning eitilfrumna
TLR
Neutrophil function O.fl!




Helstu bldorannsoknir

Status og diff!  m— )

Kompliment
Immunaoglobalin
Deilitalning eitilfrumna

Neutrophil function

Blodhagur

B-Hvit blédkorn
B-Raud blédkorn
B-Hemdogldbin
B-Hematokrit
B-MCV

B-MCH

B-MCHC

B-RDW
B-Bloaflogur
B-MPV
B-Neutrdfilar
B-Lymfacytar
B-Mondcytar
B-Eodsindfilar
B-Basofilar
B-Forstig Granulocyta

x10EQ/L
®x10E12/L
g/L

L/L

fL

Pg
g/L

x10E9/L
fL

x10E9/L
x10E9/L
x10E9/L
x10E9/L
x10E9/L

i
Y

7,6
4,49
114
0,34
75
25,4
3390
15,9 H
328
10,4
0,0 L
6,6
0,6
0,2
0,1
0,1

2,2 L
3,99 L
100 L
0,31
77
25,1
126
16,6 H
263
10,6
0,3 L
0,7 L
1,1
0,0
0,1
0,0




Helstu bldorannsoknir

; CH 50 MBL AP 50
Status og diff!
Lectin pathway
: Classical pathway Alternative pathway
Kom pl Iment _ Antigen/antibody Pathogen surface
complex Tissue damage
Immunadglobulin
Complement
activation
Deilitalning eitilfrumna
Neutrophil function , ,
Recruitment of Opsonizaton Killing of
inflammatory cells of pathogenes pathogens




Helstu bldorannsoknir

Yidmia f Morm  Eining {

Status og i I——

Motefnamalingar:
. L 1gm lr } e,40 (Onamisfrasi) 0.55-3.15% gl
Kompllment [ iga L § 2,65 (Gnamisfresi) 0,55-2,56 gl
(g ¥ 1e,88 (Onanisfradi) §,40-15,20 g/
, ., P [ligE lr | 4,78 (Onemisfrasi) <148 kLl
ImmUnoglobalin Y 5o wrimower: o
(1=t l¥ 5,59 (Onemisfrasi) 3,48-12,14 g/
U1gG2 l# | 3,28 (Onemisfredi) 1,18-6,62 gl
ili i iti [1ge3 l¥  @,162 (Onamisfresi) 0,130-1580 gl
Deilitalning eitilfrumna o ARy T

Neutrophil function /

Aldursstéolud

viomidunarmork




Helstu bldorannsoknir

Status og diff!
Kompliment

ImmUana6globulin - n—
Deilitalning eitilfrumna

Neutrophil function

Sérhaefd motefni

Sert=k motefni gegn bakterium:
[l Upplysingar um balusetningu

[_] Pneumokokiar hjupgers 4
[_] Pneumokokiar hjupgerd 6B
[_] Prizurnckokkar hjipgerd 7F
[_] Pneumokokkar hjupgerd 19F

[_] Preumokokiar hjupgers 2

[_] Pneumokokkar hjipgerd 12F

[_] Tetanus toxoid

[ Waricella zoster veira IgM / gl
“aricella zoster wirus Ighl

[ Waricella zoster veira IgG / gl
“aricella zoster virus I1g&

[ Waricella zoster veira IgiG | gl
“aricella zoster virus 195
] Cytomegaloveira Igh (ECLIA) § gl&-f

Cytomegalovirus Ight

O Cytomegaloveira IgG (ECLIA) ! ul&"

Cytomegalovirus IgG

| Epstein Barr WiZA Igh (ELISA) / ng
Epstein Barr virus VCA Ighl

[_| Epstein Barr WA IgG (ELISA) glg
Epstein Barr virus VCA IgG

1,86
1,71
@,41
@,a2
2,24
a,e6

Rk R ERRER

1,33

Meikvald{«< B.8 Ratio) (Elofsyni)

(Onzmisfradi)
(Onzmisfradi)
(Onzmisfradi)
(Onzmisfradi)
(Onzmisfradi)
(Onzmisfradi)

(Onzmisfradi)

Neikvad{ <88 IUSL) (Blodsyni)

Neikvad (BldSsyni)

Jakwvad (Eladsyni)

Neikvad{< &.8 Ratio) (Blddsyni)

Jakwa8(»= 1.1 Ratio) (Blddsyni)

[3]



Helstu bldorannsoknir

Status og diff!
Kompliment
Immunaoglobalin
Deilitalning eitilfrumna s

Neutrophil function

FACS greining a hvitfrumum i blédi 7. september 2021

Dagsetning: Adur
7. sept. 2021 8. juni 2021 Vidmid  10-16 ara
Abs Abs | Abs
Hyitfrumur Hiutfall % Gx10%L | Hiutfall % _M.x10%L Hiutfall % f.x10%L
Monoeytar T2 9.9 I
Granulocytar 39,3 36,1
| Lvmphocviar 51.5 %] 48.0 1.9 10-53
B frumur COI9+ 175 04 17,1 03 8-24% 0.2-0.6
Memory lgDneg 249 0,99
Naive B frumur 93,25 94,29
T frimur C03+ 65,5 1,5 61.0 1.1 51-T8% 0.8-3.5
CD4+ T frog CD3+ 326 08 24,6 04 _3548% | 0420
Maive CCRT+ CD45RA+ 7248 8 0]
____Eff. CCRneg CD45RAneg 13,36 1823
Activ. HLA-DR+ CD3B+ 4,19 2.B5
COE+T fr. og CD3+ 28,6 0.7 28,0 0.5 9-35% 0.2-1.2
Naive CCR7+ CD45RA+ 19,84 12.43
Eff. CCR7neg CD45RAnep 40,61 48,74 |
Activ, HLA-DR+ CD3g+ 15,66 1,01 |
Hiutfall CO4-+ CDE+ =115 =i, 85 0.9-3.4
NE frumur COI64 g CDIG4 14,7 03 20,9 0.4 6-27% 0.07-1.2

Edlileg deifitalning og ekki merki um resingu

. Nidurstddur fra 8. jin{ til samanburdar.




He

Istu blodrannsoknir

Status og diff!
Kompliment
Immunaoglobalin
Deilitalning eitilfrumna

Neutrophil function

1 ————— | [TIThRS 21 07924 3Zar

Phagotest-Frumuat Bursttest-Frumudrap

Syni 6rvad @ mismunandi hatt
Syni blandad vid FITC-merktan E-coli athududum

(opsonized), eda ekki. Nidust. eru % granulocyta sem breyta DHR | R-123.
Nidurst. eru % granuloc. sem hafa gleypt bakt. DHR=dihydrorhodamine
R-123=rhodamine 123
irec |
, 0°C(ops.) | 37°C (ops) | (ekkiops.) ekki orv_ |E-coli orvifMLP orv  [PMA Gry
| 3,00 94,35 79,85 1.99 96,60 7,11 9918
iVibmio % | 1-3 95-99 kontrol blod| 2,00 98.11 6,31 99,42

Svir eru medaltol dr tviteknum(duplikat) profum.

Frumudt : Svar med ops E-coli er vid nedri mork viomids, en heldur laegra pegar E-coli var
ekki ops.

Frumudrdp: Hlutfall fruma sem svérudu érvun var edlilegt og MFI for ar 1,34 (1,34 ) i
130,35 (89,78). Edlilegt frumudrdp. MPO er til stadar.

[ZJThBS 21_07926 ekko
= ops 37 1 00059628
‘ 10° 10 102 i 1210 005 [B] FL1
FL1 INT INT




Helstu bldorannsoknir

Status og diff!

Kompliment

ImmUandglébalin E—

Deilitalning eitilfrumna

Neutrophil function
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Meodferd vio onaemisgdollum og
fravikum i onemiskerfinu

Nokkrir medoferdarmoguleikar




Syklalyf — en af skynsemi!
b 4 / h |
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Motfnagjafir / IVIG - SclG

19G
1gG1
19gG2
1gG3
9G4

Sérhaefdo moétefni |



Lifteeknilyf




Frumuboodefni

. Muhipotential hemalopoktc
slesmi cedl  (Hemocytobdast)
1
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IL-3
o
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ECFCE Comman lymphoid progenilor
FLT-3 figand | L2
. THEa |7
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Beinmergsskipti / stofnfrumumedfero




Genalakningar !




Abendingar

[11.
V.

V.

V1.

llIkynja sjukddémar i beinmerg
Kroniskir sjukémar i beinmerg
Medfeddir dneemisgallar
Blodsjukdomar
Haemoglobinopathiur

Storage diseases

VII.Sjalfneemsisjukdomar?

VIlI.,,Rescue‘ medferd?

ﬁ

SCID — ymsar tegundir
T-frumugallar - ymsar tegundir
Chronic granulomatous disease
Severe congenital neutropenia
Hyper IgE sx, WAS, FEL

0.S.frv.




Aukaverkanir og ahatta

Snemmkomnar aukaverkanir

Sykingar
Hofnun

Graft vs host disease

(og Graft vs tumor effect)
Hemorrhagic cystitis,
Mucositis
Veno-occlusive disease

Lymphoproliferative sx

Siokomnar aukaverkanir

llIkynja sjukdémar
Anrif & voxt og proska
Graft vs host disease
Lymphoproliferative sx

0.S.frv.




AQ ogleymdr fyrirbyggjandi medferd. ..
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Getum vid notad pessa pekkingu
til ad proa boluefni ???
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Daudar veirur
Veikladar veirur
Veiruhluta

Dautt daudir syklar (oftast veirur)
Infldensa, IV polio, Hepatitis A

Veikladir syklar
MMR, Hlaupabdla
Rotaveira, Bolusott, Yellow fever

Veiruhluta
Toxin: Tetanus, Barnaveiki

© AH 2021



Daudar veirur
Veikladar veirur
Veiruhluta

Daudir syklar
Syklahlutar
Med trikkum!

Polysaccharide vaccine
PPV (pneumococcal polysaccharide vaccine)
(Hepatitis B, HPV)

Protein conjugated vaccine
Haemmophilus influensae, type b,

PCV (pneumococcal conjugated vaccine)
MenC

BCG (ur 6drum tegundum)
Kuabola

© AH 2021



Daudar veirur
Veikladar veirur
Veiruhluta

Daudar bakteriur
Bakteriuhluta
Med trikkum!

Eitthvad annad?
Betra?

Virkara?
Odyrara?
Markvissara?

...........

RNA vaccine:

MRNA sem skrair fyrir proteini, pakkad inn i vector (veiru, lipid nandpartikkla).
Daemi: SARS CoV-2

DNA vaccine:

DNA Ur veiru komid fyrir i manna eda dyrafrumum, DNA/mRNA-protein !
Veantanlega afar langvinnt 6nemissvar.
Dami: enn i tilraunum (hestar og West-Nile virus, monoclonal Ab?)

Recombinant vector:

Sampeetta eiginleika dkvedins sykils vid DNA ar 6drum.
Dami: RVSV-ZEBOV (Ebola boluefni!)

T-cell receptor peptide vaccines:

Breytir T-frumu samskiptum og frumubodenfun.
Boéluefni gegn sjukdomum (atopic dermatitis 0.fl). Deemi: enn i tilraunum

Dendritic cells (angafrumurnar):

Boluefni gegn sjukdomum
(brain tumor, mal melanoma), ex-vivo mRNA (DNA?) programming
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