[MPQTOINAGEIZ
ANO2OANETAPKEIEX

IMMUNODEFICIENCIES
BNO2> OANETAPKEIEZ

@ A group of disorders characterized by an
impaired ability to produce normal immune
response

@ Most of these disorders are caused by
mutations in genes involved in the

development and function of immune organs,

cells, and molecules.
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[Mpwrotrabeic (primary or congenital)

AEUTEPOTTADEIC ) ETTIKTNTEC
(secondary or acquired)

Defective immunity

Primary | | Secondary

i.e. intrinsic defect i.e. underlying disease
* missing enzyme * lymphoid malignancy

* missing cell type * infection e.g. HIV
s nonfunctioning component * malnutrition

* immunosuppressive drugs
Congenital / acquired Always acquired

EMNIKTHTEX
BNO2 OANETAPKEIEX

2UVOEOVTAI PUE AAAEG QITIEG:

Aolpweeis (HIV, CMV, EBV, TB, £pubpd)
NeotrAaoieg (Aéppwpua Hodgkin, puéAwua)
AKTIVOBOAIEC Kal XNUEIoBepaTTEia
MeTaBoAIKEC avwualieg (d1apNTNG)
YTTOOITIONOG, EYKAUNATA
AQaipeon AEJPIKWYV 1I0TWV
2 Uvdpopo Down




BRI H TIPQTOMNA©ON ANOXOANETNAPKEIQN
(WHO)

& AVETTAPKEIEG avoooa@alpivwv (TTx IgA)
& 2 UVOUOOUEVEG OVOOOQVETTAPKEIEG
& AVETTAPKEIEG PAYOKUTTAPIKNG AEITOUpYiag
& AveTtdpkela T KUTTApWV
& AVETTAPKEIEG CUUTTANPWUATOG
& AVOOOQVATTAPKEIEG OUVOUALOMEVEG e AANEG TOBaPES dlaTAPAXEG N
oUVOPONO AVOCOAVETTAPKEIAG

% AVOOOQVETTAPKEIEG OUVOEOUEVEG UE AAAD OUYYEVH VOO UaTO

YTIOMNTA 2HMEIA TIA TIPQTOIMNAGH
ANOZOANEIAPKEIA

* 81 mEPICOOTEPEG WTITIOEG O€ 1 XpOVO
s 21 TTEPICOOTEPOI PNVES AVATIOTEAEOUATIKAG BepatTeiag ue avTIBIOTIKA
* 21 TTIEPICOOTEPEG TTVEUPOViEG O€ 1 XpOvo
*  KoBuoTépnon avaTtugng
s ETTigovn JuknTiaon Tou oTOPATOG ) Tou d€puaTog (>1 xpdvo)
* 21 TTEPICOOTEPES €V TW PABEI AOINWEEIG (Orwn, NVIYYITIOQ)

»  Oikoyevelako 1I0TOPIKO
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HPOTONAGEI>~ ANOZOANETIAPKEIEZ

T

B cells Tcells Complement
Def st . "
srence system l( antibody ) ] cellular immunity, l ( Phagocytes ) | | (cfa;sic—alternate

Respiratory tract sepsis Viral infections (systemic) Lymphadenitis Systemic bacterial infectig
when impaired Gl tract sepsis Gastroenteritis skin infections Autcimmune diseases
Lymphoproliferation Liver, lung abscesses
Gl disease

Urinary tract problems

C Pyogenic bacteria Intracellular organisms: Bacteria Pyogenic bacteria
Staphylococci Viruses (catalase positive) Staphylococdi
icroorganisms Streptococci Cytomegalovirus Staphylococci Neisseria

Haemophilus Adenovirus Serratia marcescens
HSV, Measles Klebsiella, E. coli
Molluscum contagiosum Burkholderia cepacia
Pyogenic bacteria Fungi

Fungi Candida, Aspergillus
Candida, Aspergillus

Pneumocyctis carinii

Protozoa

Cryptosporidium

|

Enteroviruses Bacteria Bacteria
Less common Palio Campylobacter Salmonella

ECHO Mycobacteria Proteus

Other bacteria Listeria Nocardia

Salmonella

Campylobacter

l Increased risk of No increased risk No increased risk
lymphoma,
leukaemia, cancer

AVETTAPKEIEC AVOCOOPAIPIVWV
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BRCIEINEVIATURATION AND COMMONER

BISREC S INFANTIBODY PRODUCTION

X-linked Common variable
agammaglobulinaemia immunodeficiencies

zyme ; >:
N iency

®—9Q9-= @)Y

B cell
Stem cell ) Pre-B cell (antigen Antibody

k Plasma cell
responsive)

5 ﬁciency

Hyper IgM ab deficiency

ANENAPKEIEZ ANO>O2DAIPINQN

Primary antibody deficiencies are rare

* Most primary antibody deficiencies are acquired
(>90% of patients present after the age of 10
years)

* In congenital forms, recurrent infections
usually begin between 6months - 2years
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http://medic.med.uth.tmc.edu/slnk/00001527.jpg
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2YXNOTHTA EMOANIZHX
BNENAPKEIQON ANO>O2DAIPINQN

Age {years) Children

<2 Transient hypogammaglobulinaemia of infancy
X-linked agammaglobulinaemia }

Hyper-lgM with immunoglobulin deficiency Late diagnosis is unusual but occurs

Selective antibody deficiencies
Common variable immunodeficiency
Selective lgA deficiency

Selective antibody deficiencies
Common variable immunodeficiency
Selective IgA deficiency

Antibody deficiency with thymoma

DUAOOUVOETN ayapuaocpaipivalyio XLA

o Described as the ‘prototypical antibody deficiency’
o FIrst immunodeficiency described, 1952
o Defect on the X chromosome
affecting the Btk gene (essential for B cell maturation)

o Results in an absence or severe reduction in B
lymphocytes and
hence immunoglobulin of all types

IgG IgE IgD

L S

[gM

% ¥




Clinical Findings

= LITTLE BOYS WITH BIG INFECTIONS!

*  Symptoms appear at 6-9 months of age
(after loss of maternal Ig)

¢ Sites of infection: mucous membranes, ear (otitis media),
lungs (bronchitis/pneumonia), blood (sepsis), gut
(enterovirus), skin, eyes, meningitis

Also seen: joint problems, kidney
problems, neutropenia, malignancy
in older patients

XLA

Pyoderma

®7 Meningitis
N

Infections

Xq21 of upper
\ and lower y-fraction
airways is missing
X-linked Sepsis B
recessive

1
/1 1

A. Bruton’s agammaglobul,ifl{emia Serum protein electrophoresis

[ I

Keeps the blood from leaking out of the blood vessels HAPTOGLOBIN
Important for tissue growth and healing Binds hemoglobin
>50% of total proteins
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OoeileTal oTnv EAAEIYN TNG Kivaong btk (yovidio o1o xpwpoowpua X)

ATTOpaiTATN Yia TNV wpigavon Twv B kKuttdpwy
O apIBuOGS Twv TTPO-B AEU@OKUTTAPWY OTOV HUEAD €ival
(QUOIOAOYIKOG, 0AAG Ta KUTTOPO QUTA OEV TTEPIEXOUV
QVOOOOPAIPIVES ETTIPAVEING

‘Exouv treplypa@ei =400 peTaAAGgelg Tou yovidiou

I large small Immature
Pre-B cell receptor ’ pre-B pre-B Bcell

- P-4+ @+

k
.(M;SL;
Stem early | BA | Jlate

cell pro-B pro-B

v Q g )—» ') —w—:(%
j 3 3 udys : %5‘ 4
. J IRF-4, VL_’ JL

D+J, V,~DJ,

+—— ckit —»

CD43

lntravenous mmi

(1VIG)
looBila xoprnynon

inoglobulin

Rl
NOC 0083140605

£ IMMUNE GLOBULIN
g/ \5 INTRAVENOUS
| ‘ g "ANGloauLs HUMAN)

' Immune Globulin
h;ltraven)ous
uman
(Gammar"-P LV.

Agv Onuoupyel MANBUCHO AslTOUpYIKWY B Kuttdpwy,
AAAd PELWVEL TNV ETITTWON TWV AOIHWEEWV (évmon Kal
apldpo) Adyw tng mabntikng avoctaq TTOU TTaPEX
Ta EWYEVN avIlcwpata

L amo

24/1/2012



lntravenous Immunoglobulin

(IVIG)

silmmunoglobulin preparations for replacement therapy are prepared from large
pools of plasima obtained from thousands of donors.

*All'donors are screened for potential infectious disease agents, including HIV
and hepatitis B and C viruses.

*Following reatment with physical and chemical viral inactivating regimens, as
well as nanofiltration, these preparations are remarkably free of transmissible
infectious agents.

*However, because they are blood products, the risk of transmitting infectious
agents is always present.

ANAEC QVETTAPKEIEC AVOTOOPAIPIVWV

& ECOAEIWN yovidiou Bapidg aAucidag avoooo@aipIvVV
YTTOTPOTTIOCOUOEG AOINWEEIG ATTO TTUOYOVOUG HIKPOOPY.

B AVETTAPKEIQ K-aAuCTidag

@uoloAoyikog apliBuog B kuttdpwy, Ta oTroia dgv
TTAPAYOUV OPWG K OAUCIOES

—— Antigen binding sites

Variable region
/ . onheavy

Light-x { /s Variable region
\ on light chain

chaif s difide \
bridges ] \  Constant region
~.\on light chain

Heavy chain ——| .. Constant region
on heavy chain

24/1/2012
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BETTIOPKEIO avooOoo@aIpIVWYV JE uTTEP-IgM

QuoioAoyikd A augnuéva emitreda IgM

v b

=
=
g

.

3
=
5

O@EIAETaI O AVOOTOA TNG METACTPOPNG TWV AVOTOCPAIPIVWIV
ATtroucia B Kuttapwyv pe emigavelakég IgG kar IgA

MQx?
‘EAAEIWN TG CD40L, n otroia aAAnAemdpd pe TRV CD40 ota B kUTTOpQ

FEAAANAETTIOPAOT AUTH ETTITPETIEI TH METACTPOQI TAENG TWV AVOTOCQAIPIVIIV
amo IgM ae dAAoug I66TUTTOUG

IgM or IgD

Mutations
in the gene for
CDA40 ligand

Xq26

Hyper-IgM syndrome

11
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AVETICIPKEIC AVOTOOPAIPIVUWYV

e utrep-lgM

EuaioOnoia o€ poAuvon pe Tov pukntTa Pneumonocystis carinii
ETPPETTEIC O€ TTUOYOVEG AOIMWEEIG
AUENMEVN CUXVOTNTA EPPAVIONG AEPPWHATWY

OEPATIEIA
MeTapooxeuon yueAoU TwWV 00TWV

Bone marrow
transplant

Donor Recipient

Donor bone marrow cells repopulate
recipient bone marrow

FADAM,

EKAEKTIKN aveTTapkela IgA

H ouxvoTepn TTPWTOTTABRG AVOOOAVETTAPKEIX
2uxvoTnta 1/600 otnv EupwTrn
70% TWV TTACXOVTWY GOUPTITWHATIKG
XapnAa etritreda IgA, euaioloyikd 1gG kai IgM

NMAGOIENEIA
@uoioAoyikog apiBudg B kuttdpwyv TTou ekppadouv IgA
Agv UTTOPOUV VA TNV EKKPIVOUV, Adyw

$

AvaoToAA TNG d1I0QOPOTTOINOAG TOUG

12
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EpgaviCetal ouvnBwg o€ eVIAAIKEG

KaTmolo1 acBeveig emiiwvouy HEXPI TRV 61 1 Kal TV 70
OEKAETIO XWPIG ocoBapd TTpoBARuaTa

AUENUEVN OUXVOTNTO QVATTVEUCTIKWY ACIMWEEWY,
QUTOAVOO WYV Kal YOOTPEVTEPIKWY VOO UATWY
AMNEPYIKES EKONAWOEIG
Mn avoxr) oTn yAouTévn

Healthy blood donors with serum IgA levels < 0.08 g/I
followed for 20 years

Recurrent/ serious Autoimmune diseases Food {milk)
bacterial infections systemic / organ specific intolerance

2 UVOAIK@ eTTiTTESQ 1gG QUOIOAOYIKA

AvwuaAn diagopoTroinon B kuttdpwy

AVETTAPKEIQ 1 1) TTEPIO. UTTOTALEWV

2T0UG eVNAIKEG: aveTtdpkela 1IgG3
(MOAUVOEIG PE TTPWTEIVIKG avTIyova, 10UG)

>1a TTaIdId: avemmapkeia 1IgG2
(MOAUvOEIG e TTUoyOVa BakTApPIa
T TTVEUOVIOKOKKOG Kal QIOPIAOG IVQA.)

13



EKAEKTIKN aveTTapKEIa uTToTalewv IgG
AvTIBIOTIKG
Oeparreia Pe iv avooooeaipivn

3

MENOVWUEVES UTTOTAEEIS TNG IgG deV UTTAPXOUV QKON

Medscape® www.medscape.com

KOIVI TTOIKIAN avOOOQVETTAPKEIQ

21 0€ OUXVOTNTA TTPWTOTTAOAG AVOOOAVETTAPKEIA
YToyaupac@aipivaigia
DUOI0AOYIKOG apIiBUOGS B KUTTApWYV TTOU OPWG OEV UTTOPOUV
va dlagopoTroinBouy o€ TTAacuaTtokUTTaPd

ACUUTITWUATIKOI PEXPI TV NAIKia 15-35
ZOuV peXP! TNV 71 1) kal Tnv 8" dekasTia

2 UUTTITWHATA:
AugnEVN ETTITITWON AUTOAVOOWYV VOO NUATWV
XPOVIEG AOINWEEIG ATTO TTUOYOVOUG HIKPOOPYAVICHOUG
KakonBeieg (Aeuxaipia, yooTpIKO KApKivwua)

24/1/2012
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FlapooIkn utToyaupao@alpivaipia
TNG BREPIKNS NAIKIAG

AVaOoTPEWIPN KATAOTAON
DuoloAoyika B KUTTapa, EAAeIpn BondnTikwyv T KUTTApWV

O puBuog ouvBeong IgG TTapapével XapnAog yia
MEYAAO XPOVIKO didoTnua (LEXP! Kal 2 Xpovia)
Epg@avifouv uttoTpotTialouoES AOINWEEIG

2UpuBaivel ouvriBwg OTav uTTdp)ouV Kal GAAOI
TUTTOlI QVOOOQVETTAPKEING

OEPATIEIA
EvOo@AEBIa avoooogaipivn
Agv TTPETTEI Va yivovTal ol ouvrnBeIg epBoAiacoi

2 UVOUAONEVEC AVOOOQVETTAPKEIEG

15
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FloIKIAia voonudaTwy TTou xapakTtnpidovral atrd aveTTapKela
TOOO TWV T 600 Kal Twv B KUTTApwv

PIPETTERVENTIAREOUVTAI TA £CAG KPITHPIO

1. Epoavion coapwyv AoINWEEWY, duvnTIKG BavaTneépwy,
oT1n Bpe@ikrn nAikia (Candida, CMV k.a.)

2. AVWHOAIEG OTNV KUTTOPIKA KAl XUMIKA avoaia

3. Aeporrevia, €I0IKA Twv T KUTTApWV

BRIA 5 YNAYASMENH ANOZOANEMAPKEIA
(SCID)

H 1Ti0 coBapr) avoooloyikr diatapaxn
AlaTapaxn TG XUMIKNAG Kal KUTTAPIKAG avoaiag
Ayaupaocgaipivaipia (IgG, IgA) e Bapid AspgoTrevia

EuaioBnaoia o€ AOINWEEIS aTrd 10UG, HUKNTEG

ATIOTEAEO A ATTOTUYXIOG OTN IAPOPOTTOINON TOU KOIVOU
TTPOYOVIKOU KUTTApou Twv T Kal B Kuttdpwyv

[MpwTta cupTITWPATA: 0€ NAIKIA 6 PNVWV
AIGppOoIEG, TTVEUPOVIA, WTITIdA, onYailyia,
KaBuoTepnuévn avaTrTugn

16
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X-SCID / METAAANAZEIZ

10 50% TWV TTEPITITWOEWV OQEIAETAI GE PETAAAGEEIG GTO YOVidIo TNG
KOIVAG Y aAuaidag
2UOTATIKO UTTOOOXEWV TTOAAWYV KUTTAPOKIVWIV
(IL-2, IL-4, IL-7, IL-9, IL-15 kau IL-21)
AUTEG 0l KUTTOPOKIVEG OTTAPAITATES VI TV AVATITUEN
Kal TNV SlagopoTroinon Twv T Kal B kuttdpwy

@
hematopoietic : .

stem cell
Natural killer cell

I
IL-3, GM-CSF, IL-6.

1&'5
2

Basophil

-
Thrombooievn. L1

IL-3, GM-CSF

G-CSF M-CSF

‘Eva TT0000TO TTEPITITWOEWV €XEI AVETTAPKEIA TOU VCUUOU
atmmapivacn tng adevoaivng
(ADA)
‘EvCupo kataBoAiopol Twy mmoupivwy (A, G)
H avemapkeia tng ADA odnyei oe cucgowpeuaon dATP kai dGTP

AVOOTOAT SpAONS TNG PIBOVOUKAEOTIBIKIG avaywyaong Kal KATd GUVETTEIR
TNG BloauvBeong Tou DNA

!

ANAZTOAH MOAN/ZMOY AEM®OKYTTAPQN

Autosomal
recassive

6 (3.4%)
| pem

18 (10.3%)
3 1(0.6%) 2(1.1%)
7R 4Ol a5 get. Atamis

17
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BREIA > YNAYA2 MENH ANO2OANETTAPKEIA

OEPATEIA
AvTIBIOTIKA, Xopriynon eviuuou ADA
MeTapooxeuon cupBaTou pueou

ATTapaiTnTN N aKTIvOBOANGH TTPIV OTTO PETAYYION QiJOTOG, YIa KOTAOTPO®N
AEUPOKUTTAPWY TTOU PTTOPE] Va TTpokaAécouv GvH
Ta epBoAIa pe {wvTavolg HIKpoopyaviopoUg TTIKivouva
2uviBwg OxI KaAn TTPOYVWOl

BUBBLE-BOY DISEASE

David Vetter (1971-1984)
Texas Children’s Hospital in a plastic bubble
Died after a BM transplant from his sister
(EBV+, developed Burkitt's lymphoma)
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AVOOOQVETTAPKEIEC OUVOEOUEVEC
HE AAAEC OOPAPEC dIATAPAXEC

KUPIOPXEI N aVOCOAVETTAPKEIO OAAG
[ CeoNErKiall SvaREUPU @aoLia
RIBFa 00X WYV AAAWV opyavwyv

» 2Uvopopo DiGeorge

 Ata&ia-TelayyelekTaoia
(Zuvdpopo Louis-Bar)

 2UvOpopo Wiscott-Aldrich

19
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AlOTAPOXH TS AVATITUENG TWV TTOPAKATWY OPYAVWV:

OUpPOoG Kal TTapabupeocldeiG adéveg

AOPTIKO TOEO, MHEPOG XEIANEWV KOl AUTILOV

Alatapayn wpipavong Twv T KuTTapwyv
OpeiAeTal oTnv atrAacia A atroudia Tou BUoU
EEaAeipn yovidiwv o1o xpwuoéowua 22q1l

Muttactorial inheritance
DGS: DiGeorge syndrome

ALS1: Amyotrophic lateral sclerasis
NF2: Neurofibromatosis

EPFAZTHPIAKA EYPHMATA

KaBoAou i Aiya T Aep@okUTTapa 01O aipa

]
Death by apoptosis
cells whose receptor of celis that do not interact
binds MHC molecules, with MHC molecules
Class | and/or class Il -
B B
=)

5,67

Negative selection and death of
colis with high-affinity receptors
for sali-MHC of slt-MHC +
self-antigen

Eitreda B Aep@okuTttdpwyv

&~ THYMIC CORTEX—

Kal lg @uoloAoyIka

«— THYMIC MEDULLA—

20
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2YMITTQMATA

YTraoBeaTiauuIKN TETavia (muscle cramps)
OPOIOKES OIOTAPAXES, OVWHAAIES TWV PEYAAWY ayyeiwv (TT.X.
OICOKEKKOMEVO 00PTIKO TOEO, uETABEON TUTTOU TETpaAoyiag Tou Fallot)
AvwuaAa TITepUyIa AUTIWV
Bpaxutnra avw xeiloug (fish-shaped mouth)

\

Augnpuévn euaiobnoia o€ AoINwEEIG aTTO 100G, JUKNTEG, TTPWTOZWA Kal

K . Clinical
Eustachian tube Facial icture
abnormalities /ﬁ\ Thymfc,
22q11 Pharyngeal tonsil <2 \/ ~ hypoplasia
/Vw Hypopara- 4 / *
Thymus ( thyroidism { I
VAN 1840 Frequent
A Parathormoney M 7 \lnfecnons
Embryonic Lower | + [ gt \
d Parathyroid | | i
evelopemental v glands Compe 4CF Aortic
- disorder pper Caz ¥ 7p; N :LCh
01;]3rd and Tfth Ultimobranchial + J i AT alformation
Eoﬂmﬂea body (C cells) Hypo- | ! )
Lateral pharynx calcemic seizures

EVOOKUTTApPIO BaKTHpIO

Ta emmitTTeda TOU AORECTIOU OTOV 0PV gival XaunAd
(Aoyw avettdpkelag Trapabopudvng)

To acBEaTio Baaikd yia Tn AiToupyia TOu VEUPIKOU GUOTAUATOG

MuIKEG iVEG OUOTIWVTAI CUVEXWG

21



XEIPOUPVYIKI QVTIMETWTTION TWV KAPOIAKWY AVWHUAAIWV

AlopBwon utracBeoTIaIUias Pe xopryynon Birapivng D
KAl CUUTTANPWHATWY aoBeaTiou

AvTIBIOTIKA

MeTapooxeuon euppuikou Bupou
BEATILOVEI TOV APIBUO TWV KUKAOQOPOUVTWY T KUTTAPWV

MIKTH avoooaveTtapkeia (T kai B kUTTapa)
Meiwpeva emimeda IgA, 1I9G o€ KATToI0UG

Fapeyke@alidikn atagia, eug. nAikia 9-12 ynvwv
(Guoapbpia, kaBuaTépnon otn Badion)

O@BaApodEpUATIKA TEAQYYEIEKTATIA, NAIKIO 2 ETWV
(S1eupupéva ayyeia oToug BoABIKOUG ETTITTEQPUKOTEG,
OTO OEPUA TNG MUTNG, AUTIWY, AYKWVWY, YOVATWY)

NonTikr) kaBuoTépnon
XPOVIEG TIVEUUOVIKEG AOINWEEIG
AvwuaAieg Twv eVOOKpIVWYV adévwy (augnon FSH)

24/1/2012
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Atacia-TehayyelekTaoia
(ZUvOpouo Louis-Bar)

O®EIAETalI o€ TTOANQTTAEG YEVETIKEG DIATAPAXES
(a) avwpalieg koAayodvou
(B) augnueva ETITTEOO OYKOEUBPUIKWY TTPWTEIVWV
(y) auénpévn euaiocBnoia oTnv akTIviBoAia
(0) aveTTAPKEIQ UNXAVIOPWY aTToKaTAoTaoNnS Tou DNA
(DNA repair)

119132 -—

YT1reuBuvo yovidio 010 XPWHOCWHA 11 (METAAAAEEIG)

ATacia-TehayyelekTaoia
(ZUvOpouo Louis-Bar)

Kakn TTpoyvwaon
Alyol a0BeVEIC PTAVOUV O0TNV 51 deKaETIO TNG (WG

AlTia BavAaTou KUpiwg Ta KAKONOn voorjuata (AEgewua)

lonizing
1. Oculo- e radiation
cutaneous i A\ By X

group ’ |
telangi- O VAANANS
| ectasn ) WVAAAAAS R ng
L~ o Impassible
Chromosomal | | 2. Cerebellar N Thymidine to repair
instability ataxia T dimer DNA
( ‘I

3.Dys- damage
morphism

Autos. recessive,
heterogenous

Breakages and

translocations |1 ’

in chromosome 14 {\ N . .
(gene lodi for ] | { [ A Caution during
TCRand Ig) Clinical triad radiodiagnostics!
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2Uvopouo Wiskott-Aldrich

s @QuAooUVOETO KANPOVOMIKO OUVOPOUO

* Meiwpuéva etitreda IgM
[MpoodeuTIKA eEAGTTWON T KUTTAPWV
PuoioAoyIKOG apIBuoG B KuTTapwv

Opouportrevia

*  20PBapo EkCepa, aINOPPAYIES, UTTOTPOTTIAOUCES BAKTNPIOKES
AOINWEEIG (TTVEUPOVIOKOKKOG, UNVIYYITIBOKOKKOG K.a.)
AUCNUEVN ETTITITWON JUEAOYEVOUG AEUXQIMIOG
2UMTITWHOTA EKONAWVOVTAl OUVABWG TOUG TIPWTOUG UAVEG TNG
dwng

Clinical Features

Petechiae due to Eczema Pneumonia and other B-cell lymphoma and
thrombocytopenia infections other cancers

'WASP Structure

E} GTPase o erﬁmm}&f}ﬂ

210 230 3 417 423 502
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2Uvopouo Wiskott-Aldrich

* YTreuBuvo 1o yovidlo WASP oT1o Xpwudowua X, To
OTTOIO0 KWOIKOTTOIEI MIA TTPWTEIVN TWV AEUQOKUTTOPAPWYV
TIOU EMTTAEKETAI OTN PETAYWYN TOU OAUATOG KAl 0TNV
AAANAETTIOPAON UE TOV KUTTAPOOKEAETO.

METAAAQEN OTO YOVidIO EUTTODICEI TOV TTOAUUEPIOHO

TNG OKTIVNG KAl TNV HETAVAOTEUON TWV AEUPOKUTTAPWYV
OTO ONUEIA GQAEYUOVAG

Xp11.22 1.Frequent infections

Thrombo- e Eaer;ta ti
oytes | constitution

o 3. Thrombo-
{ '\ cytopenic
l { ) purpura:
. epistaxis; b )
(CSD4I3 y Teells petechial
aloglyco-
prlotei?\s) Bundle formation Sk"; bleeding; —A
of actin flaments Impaired [cieha
in cytoskeleton function

D. Wiskott - Aldrich syndrome Clinical triad

OEPATIEIA

* AvmiBioTIKG

* ATTQyOPEUOVTAI TO KOPTIKOOTEPOEION
(augavouv TNV euaioBnaoia oTIG AOIPWEEIG)

*  EVOOQAEBIa avoooo@alpivn yia va PeIwBEi 0 Kivduvog
AOIHWEEWV

* Metapooxeuon BM

* MéEoog xpovog eTmifiwong 6 xpovia

25



24/1/2012

FlpwTOTTaBEIG AVETTAPKEIEC TNG
(PAYOKUTTOPIKNG AcITOUpYiag

BBIO XOPAKTAPIOTIKO €ival N ouyyevig diartapaxn Tng
BRI TOPIKNG AEITOUPYIOS TWV TTOAUPOPPOTTUPNVWV
BEDV LIOVOTTUPNVWY @ayOoKUTTApwY o€ 1N
EERIOOOTEPO OTADIO TNG dIEPYATiQg

1. KateuBuvopevn petakivnon,
OUVOEQDH OTA ayYEIOKA TOIXWHUATA
Kal TTPOOKOAANCON

Inflammatary
chemicals diffusing
from the inflamed

2 . CDGYOKUTT(’]pU)O'r] sile act as chematactic '

agents

(1) Neutrophils enter blood (3) Diapedesis
fm hon marrw @ Margination 5 e

3. EVOoKUTTApIO KATOOTPOPN : . @i
(PAYOKUTTAPWHEVWV e T
MIKPOOPYQVICUWV

5
Capll wal\—[ Endothelium
apliary Basal lamina
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Condition Distinctive clinical features Functional defect Pathogenesis Inheritance

Chronic granulomatous 1 Abscesses with catalase- | Oxidative metabolism Lack of cytochromes X-linked or
disease positive organisms 1 Microbicidal activity autosomal recessive
2 Granuloma formation

Hyper-IgE: 1 Coarse facial features Abnormal chemotaxis Unknown Familial and
recurrent infection 2 Mucocutaneous candidiasis non-familial cases
syndrome 3 Raised serum IgE reported
4 Lung abscesses and
pneumatocoeles

Chediak-Higashi 1 Giant lysoscmal granules Abnormal chemotaxis Abnormal microtubule Autosomal recessive
syndrome insecretory cells Delayed microbicidal activity
2 Partial oculocutaneous activity
albinism

Leucocyte adhesion 1 Delayed separation of 4 Phagocytosis Lack of B chain (CD18), Autosomal recessive
deficiency umbilical cord 4 Adherence common to related
2 Skininfections and leucocyte surface
gingivitis antigens CD11ab,c
3 Deep abscesses, peritonitis,
osteomyelitis

*  XpovIia KOKKIWHATWONG VOOOG
* 2U0vOpouo Chediak-Higashi
*  AVETTAPKEIQ TTPOOKOAANTIKOTNTAG AEUKOKUTTAPWV

XPOVIO KOKKIWMaTWONG vooog (CGD)

10 OUOETEPOPIAQ KaI Tl MOVOKUTTAPA OEV UTTOPOUV va
BaVATWOOUV OEEIBWTIKA TOUG PAYOKUTTAPWHEVOUG
MIKPOOPYQVIOUOUG

MEILWPEVN TTapaywyr) TOU AVIOVTOG UTTEPOEEIBIOU, TOU KUPIOU
TIOPAYOVTA KATAOTPOPAG PAYOKUTTAPWHEVWV
MIKPOOPYQVIO WV

« 2uyvornta 1/1.000.000 yevvnoeig
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BERRAGICEIC OE KATTOIO Ao 1a 4 yovidla Tou kwdikoTroloUv Tnv NADPH oeiddon

Tar @ayokuTTapa xpeiddovral 1o éviuuo NADPH oxidase (PHOX)
=EKIVOEI TNV OGEIOWTIKN £KPNEN TTOU CUVOBEUEI GUTIOAOYIKA TN GAYOKUTTAPWON

H @ayoKUTTapwon cuvettayetal augnaon TpocAnyng ofuyovou
110 EICEPYOMEVO 0EUYOVO TIPOCAAUBAVEl 1 1 2 NAEKTPOVIO KAl JETATPETTETAI OE AVIOV
UTTEPOEEIDIOU aTo TNV PHOX kai TeAIKG o€ uttepogeidio Tou udpoydvou
MIKPOBIOKTOVOG OPACTIKOTATA HEOW TTAPAYWYNG TOEIKWY OUCIWV

Glucose-6<p)-dehydrogenase Hexose monophosphate pathway

Glucose-64P
Xp21 NADP*

Ribulose-6-® + COt

NADPH + H*
NADPH oxidase

Staphylo-

.07 ) coccus,

al) = Gt Klebsiella,
Serratia

Cytochrome bssg

all :
ot 0
ol .
« -
.l G
Pronasal Septic abscesses in lung, intestine, bones, liver Abscesses in
pyoderma lymph nodes

= YTTOTPOTTIACOUOEG AOIUWEEIG aTTO S. aureus, YuknTa Aspergilus Tou guyva
TIQIPVOUV Tn MOP®N ATTOOTNUATWY (OTOUG TTVEUUOVEG, AEUPADEVEG, NTTAP, 00TA)

= H emouAwon Twv TTAnywyv yivetal apyd

=[O oUpTITWPOTA EKONAWVOVTal HEXPI TNV NAIKIA TwV 2 ETWV
AEMQAOEVITION, OIAPPOIES, PIVITIOA, ETTITTEQUKITION, dEPUATITION

= Anuioupyouvial xpovia Kokkitpara (giant cell granulomas) emeidn eival d3UokoAo
va ecaleipBouv Ta TTaBoyova

"ETOI, UTIAPXElI TTPOCANWI OUBETEPOPIAWY ATTO KOBNAWPEVA HAKPOPAYa TOU JUEAOU

TWV O0TWVY, TOU ATTATOG, TWV TIVEUUOVWY Kal TWV AEUPAdEVWV

24/1/2012

28



24/1/2012

AoBevrig CGD
ME dEPMATIKI PHOAUVON
atrd Serratia
Marcescens

(Gram- evrepofarnplo)

OEPATIEIA

AvTIBIOTIKA

IFN-y
AIEYEIPEI TAV TTAPAYWYI UTTEPOEEIDIOU
MeTapooxeuon HUEAOU TWV OOTWV

MPOINQzH
«@avaTn@opa KOKKIWPATWONG VOCOGS TNG TTAIBIKAG
NAIKIaG»
YTapxouv acBeveic TTou £xouv UTTEPPEI TN
2" deKaETia TNG (WNG TOUG
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2UVopouo Chediak-Higashi

IdiaiTepa oTTdvIO CUVOPOUO
EACTTWHOTIKN XNMUEIOTOgIO KOl EVOOKUTTAPIA KATAOTPO®N BaKTnpiwyv
EAATTwMOTIKA KUTTAPOTOEIKOTNTA NK KUTTApWwV

Alatapaxr oUVBEONGS KUTTAPOTTAAOUOTIKA TwV AUCOCWHATWY

YITapEn yIyavTiaiwy TTapapop@WUEVWY AUCOCWHUIKWY KOKKIWV aTa
AEUKOKUTTOPA KOl OTA QIUOTTETAAIN

Avwpalieg KNZ, auénuévn ouxvotnTa KAapKivwy,
0QPOAAUOOEPUATIKOG AAPICUOG
Streptococcus, /?2‘1 Neurological

Pneumococcus, & N symptoms

. influenzae

< /‘
Intracellular g =/ Partial
Chemotaxis ¢ bactericidal function - " oculocutaneous
(degranulation) | | Clinical albinism

B. Chediak - Higashi syndrome _outcome.

O¢partreia pe avtiloTikd, Mpoodokipo emBiwong 20-30 Xpovwyv

AVETTAPKEIQ TNG TTPOCKOAANTIKOTNTAG TWV
AEUKOKUTTAPWYV
LAD

2TTavia vooog, <300 TTEPITITWOEIG
YTTOTPOTIIACOUOEG AOINWEEIG O€ BAKTAPIA KAl JUKNTEG
(S: aureus, evrepofakrrpio Klebsiella)
AEPMATITIOES, KOATTITIOEG, TTEPIOdOVTITION, TTVEUUOVI,
TIPOBANUATIKF ETTOUAWGN TWV TTANYWV

H olaTapaxrn a@opd Ta oUBETEPOYIAL, MOVOKUTTAPA, Aeu@okUTTapa, NK
AOUVOUI0 METOVAOTEUONG TTPOG TIG BECEIS HOAUVONG OTOUG 1I0TOUG
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2 TYINOI LAD

221 adherence, chemotaxis and phagocytosis are impaired
Reduced expression of CD18 (B chain of integrins) on leukocytes
CD18 participates in cell trafficking as well as cell-surface mediated signalling
Recurrent infections with neutrophilia

LAD-2: defective enzyme that catalyzes the reaction: mannose —fucose.
All fucosylated gps (eg Lewis) on leukocytes decreased
Failure to bind endothelial selectins
Defective neutrophil migration and phagocytosis
DISORDER OF GLYCOSYLATION

Homo-
logies
with WF
and FB

granulocyte
surface

migration .
CD18 CD11a  CD18 CD11b  CD18 CD1l1c ‘/g\, Adhesion
Rolling

Sgp50

E-selectin

AVETTAPKEIQ TNG TTPOCKOAANTIKOTNTAG TWV
AEUKOKUTTAPWYV
LAD

O¢partreia pe avtiBloTIKA

>uvioTdTal peTapéoxeuocn BM

ovidlakr BepaTreia

MeTtagopd tou CD18 S10pBwvel To BOUIKO Kal AEITOUPYIKO EAGTTWUA OTA
AeukokUTTapa LAD. KAIVIKEG BOKIPEG
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ANETIAPKEIEX TOY
2YMPAAHPOMATOXZ

« EXouv tautotroinBei otov avepwtto KANPOVOUIKES
QVETTAPKEIS yIa KaBEva atrd Toug 9 TTaPAYOVTES TNG
KAQOIKNG 000U

- Kal yia tnv TpoTrepdivn, TTapdyovta D kal Toug
avaoToAgig Tou C1 kai C3

Immune-complex

T -«
disease

Recurren

bacterial Recurrent
infection neisserial

infection

‘These proteins act together to provide critical help in our defense against
infection in a number of ways

L acts to coat bacteria so that the bacteria are more easily
ingested, or eaten, by white blood cells

08 O C8 and €8, assemble on the surface of a certain kind of bacteria
and punch holes in the bacteria, causing them to rupture and die

Small fragments of two of C3 and C5, can cause an increase in
blood supply and the attraction of white blood cells to local areas of infection,
both of which are needed to clear an infection

OPSONIZATION ACTIVATION OF CLEARANCE OF
INFLAMMATORY RESPONSE  IMMUNE COMPLEXES

Ag-Ab
Complement

\ o
Cocal ':?
.-
fnrge!oell

Figure 7-1
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H Freeman and Company

24/1/2012
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= A aveTtapkeles: «Lupus-like syndrome»
(apBpaAyicg, TTUPETO)

- C3 averrapkela: Bapi€g AOIMWEEIS
(Trveupovia, ocnaipia, pnviyyitda)

S C6, C7, C8, | Properdin aveTtdpKeIEG: OCEieg
BOKTNPIOKES AOINWEEIC ATTO Neisseria

- Averrapkela Tou avaoToAéa Tng C1: KANPOovouIKO
ayyelooidnua

"Complement Pathways and Deficiencies"

Alternative I Classical |
|—I @Classical (C1 q,r,s, C4 and C2) deficiencies:

are iated with an il

MASP: v
\1 MBL ping such as SLE.

@ MBL deficiencies: are associated with an increased
risk of infection with the yeast sacchromyces cerevisiae
and with encapsulated bacteria.
‘C3Convenase" @ Alternative Pathway (Factor D, B, Properdin and C3):

C3 "CaConvertase" are i with d psonization ability and a
Bb C3 b - 3 subsequent increased risk of infection, especially with
Properdin

0 emcapsulated bacteria.
1 I @ @ C3 deficiencies: are iated with defecti 1
"CSConvertase" 1 ] deficient lecukoyte chemotaxis, and decreased bactericidal

killing activity (because of decreased MAC formation).
These deficiencies are iated with

_’ C5b infections with encap db ia. There is also a 79%

for d

"CgConvertase"

Cs Cs Cs association with the development of i di

) @) MAC deficiencies: are associated with an increased risk
@ . Sb of infection, especially with the bacteria N. meningitidis,
@ CQ but have decreased morbidity and mortality rates than C3

deficiencies.

MAC

24/1/2012
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KAHPONOMIKO AITEIOOIAHMA

B0 KAO (KANPOVOUIKOU aYYEIO0IdNUATOG)

KAIVIKEG EKONAWOEIG

eneral management of immunodeficiencies

e Antibiotics

s Specific treatment: calcium and Vit D for thymic hypoplasia

» Avoid live vaccines to patients with T cell deficiency

* Avoid fresh blood productions transfusion to patients with T cell
deficiency in case of GVHR

» Screen CMV strictly in blood productions, avoiding CMV
infections

24/1/2012
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SPECIfIC treatment to immunodeficiency

B cell deficiency: vIG
T cell deficiency: Thymic hormones, transplantation
Phagocytic dysfunction: transplantation
Complement deficiency: plasma for emergent

replacement of complement components

Gene therapy: SCID (11cases)

Gene Therapy for SCID using blood T cells

About25% of the cases of SCID are the result of the child being homozygous for a defective

gene encoding the enzyme adenosine deaminase (ADA). The normal catabolism of purines
IS deficient, and this is particularly toxic for T cells and B cells.

Bacterium carrying (Klug & Cummings 1997)
plasmid with cloned normal  Genetically disabled “ "
human ADA gene retrovirus.

@@

Cloned ADA gene is
incorporated into virus

wlhdmb{edADA
wl(edfmmsclppmzm
produce ADA
¥ et vonsies
0 ADA gene to cells cmngmn
s

1990: The first attempts at gene therapy for a 4 year-old girl

Isolated blood T cells and placed in tissue culture
Stimulated to proliferate (by treating them with the lymphokine, Interleukin 2 (IL-2)
Infected with the retroviral vector
Returned, in a series of treatments, to the child

The child developed improved immune function, but:
the injections had to be repeated because T cells live for only 6—12 months in the blood
Had to continue receiving the standard enzyme ADA injections
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Gene Therapy for SCID using BM cells

InJune 02002, a team of Italian and Israeli doctors reported on two young SCID patients that
Were e own BM stem cells that had been transformed in vitro with a retroviral vector
carrying the ADA gene.

Hoyn?"(_he imm\une %
system treatment
works in chilr');én

BREAKTHROUGH: BM in the SCID patient was partially killed in order to give the modified stem
cells the chance to proliferate.
After a year, both children had fully-functioning immune systems (T, B, and NK cells) and were able
ta'live normal lives without any need for treatment with ADA-PEG or immune globulin (1G).

Almost 8 years later (January 2009) these two patients are still thriving and have been joined by 8
other successfully-treated children.

Gene Therapy for SCID-X using stem cells

Most'cases of SCID are due to mutations in the gene encoding the common gamma chain (y,), a
protein‘thatis shared by the receptors for interleukins that are involved in the development and
differentiation of T and B cells.

The FIenERialis the largest to date to test IL2RG gene therapy, and of the 10 children treated,
nine were successfully cured of X-SCID, although cancer was diagnosed in three of the children.

How It Works | The procedure the SCID-X1 trial will use

Stem cells are isolated from bone  The normal gene Is Inserted into
marrow harvested from a baby's ip  the stem cells n the lab.

Bone marrow cell Normal gene

‘The corrected cells are then
transfused back into the baby and
populate over time, reparing the
babys faulty immune system

Source: Cikrr's Hositl Baston
Phot: Getty mages

January 2003: the FDA placed a temporary halt on all gene therapy trials using retroviral vectors in
stem cells. FDA took this action after it learned that 3 children treated in the French gene therapy
trial had developed a leukemia-like condition. 1 died. The other 2 alive, receiving chemotherapy.

IL2RG inserted itself into the cellular genome next to a known cancer-causing gene and activated it

24/1/2012
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BM Lymphocyte PreT

stem cell

24/1/2012

BONE MARROW
Pluripotent stem cell |
Myeloid stem cell 1

Myeloid cells Lymphoid
stem cell

f'
Pro-B cell O ‘ Pro-T cell
X-linked SCID
(cytokine ¥ chain]

Pre-B cell Q lmma(ure Tcell
IgM T-cell— Jv/
Tinked ';m receptor DiGeorge syndrome

agammaglobulinemia — )= — MHC Class Il
(BTK gene) A[ deﬁcnam:yss

IgM__

| CD4* T cel
1gD— ! /‘ CD4* T cell ‘ ‘ Mature T cells
H sr-l M syndrome
immalee ECoy 4 \I‘j\,

CD4*
r— CVID

IgM IgG IgA IgE =,
Mature B cells ‘

Copyright & 2002, Elsevier Science (USA). All rlghts reserved.

CD

Thymus

stem cell cell
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