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After division some cells
remain stem cells.
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Multipotent hematopoietic
stem cell (hemocytoblast)

/ \ The remaining cell goes down one of two paths
depending on the chemical signals received.
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[TPQTOINAGEIX
Ly ANO2ZOANEINAPKEIEZ

Xpovia KOKKIWHATWONG VOO 0G

AVETTAPKEIQ TTPOCKOAANONG
AEUKOKUTTAPWV



AveTTApPKEIEC T-AEPPOKUTTAPWYV

» 2o0Bapr) cuvduaouévn avoooavettapkela (SCID)

» AveTTapKela atTauivaong adevoaivng

» AVETTAPKEIQ POPOPUAACNS VOUKAEOOIDIWV TTOUPIVNG
» Avetrapkeia MHC tagnc

» 2Uvdpouo DiGeorge

» KAnpovouikn aracia-TnAeayyekraaoia

» 2uvdpouo Wiskott-Aldrich

Roitt I, Rot



» Quloouvdetn a-yaupa-ceaipivaigia (X-LA)
» EkAekTIKN) avetrapkeia IgA (sIgAD)

» Avemrapkela uttotacewy IgG

» QuloouvdeTn avoooaveTtapkela ue aucnuevn IgM (X-HigM)
» Kolivn) ToikiAn avoooavetrapkeia (CVID)

» [Napodikn uttoyauuac@alpivaiyia TnG BPEPIKAS NAIKIOC

» 2U0vOpouo Good (BUpwua & uTToyaupacpaIpIVAIlia)

Peng XP
Roitt I, Rot




KOINH MOIKIAH
ANO2OANEIAPKEIA

» [MpwToTraBn¢ diatapaxn XUMIKAG avoaiag

» KUpIO XapaKTNPEIOTIKO: UTTOYAUMao@alpIvaidia (0€ TOUAAXIOTOV 2
KATNYOPIEC - TACEIQ)

» Meiwpuéva ettitreda Avoocoo@aipivng G (ouvnBwc utrotaéewyv IgG1 &

NMAPAAAHAA ME

» Meiwpéva emritreda Avoooogaipivnc M (IgM)  Avoooogaipivng A (IgA

» AlatapaypEvn avTICWPATIKA aTToKplon (TTapd Tov TTapKN apiOuo B-
NEUPOKUTTAPWYV)

Bonilla FA et al, J Aller



KOINH MOIKIAH
ANO2OAN EI'IAPKEI

Opioudcg kata ESID (European Society for Im |e6ﬁ)
Pan American Group for Immunodeficiency (1999):

» Meiwpeveg TIEC IgG (OTABUIONEVEG YIa TNV NAIKIA) TTAPAAANAQ PE
ueiwon €ite Twv IgA €ite Twv IgM \

» [ARpwon kal Twv 3 KATwoI KpITnpiwv
» Alayvwaon o€ nAIKia > 2 eTwv
» [MTwxN avTatrokplion o€ eUBOAIaCPO (i aTToUdia ICOAINATOYAOQUTIVL
» ATTOKAEIOPOGC AAAWYV AITiWV UTTOYOUUACTQAIPIVAIMIAC

Bonilla FA et al, J Alle



KOINH MOIKIAH
ANO2OANEIAPKEIA

KopTikoeg1dn), avBeAovooiakd, KAaTrToTTpiAn, @aivuvToivn,

LR KapBapadletrivn, rituximab
2UYYEV AvoooaveTtdpkela ue augnuévn IgM, duAooUvoEeTn a-yapuo-
voonuaTta o@aipivaiyia, KAnpovouikr atagia-TnAsayyektaoia

XPWHOOWHMIKEG

avwpoAIEg Tpiowpia 21, TpiIcwyia 8

loyev voonuata | HIV, EBV, ouyyeviic CMV

KakonBeic véoor  NHL, XAA, TToAAaTTAOUV HUEAWMO

KataoTtaozel . . . .

ATTOAEID S VEQPWOIKO OUVOPONO, EYKAUUATA, EVTEPOTTABEIN HE ATTWAELIA
\Elas AEUKWMATOG

AEUKWUOTOG

Bonilla FA et al, J Aller



KOINH MOIKIAH
ANO2OANEIAPKEIA

» H mo ouxvl 2YMINTQMATIKH trpwToTTabnc avoooaveTtapkela
TTAYKOOMIiWC

» EmmoAacuocg: 1 ava 25000 tmTAnBuopuou (diakupavon: 1 ava 10000 £wg
ava 100000)

» ATTpo0dIOPIOTO TTOCOOTO AdIAYVWOTWV...

» Xwpic dlagopoTroinan ava QuAn N ava euio

» Oxi yia yepgovwpevn vooog aAAG ouvOuao oS OUVOPONWY
UTTOYOUUAC@AIPIVAIUIAC DIAPOPETIKNC YEVETIKNG APXNG

» «[ToIKiAn» AOYyw £TEPOYEVWV KAIVIKWYV EKONAWOEWV

Roskin KM et
Bonilla FA et al, J Alle




[TOIKIAIQ uNXAVIOUWY ava TTEPITITWOEIC A0BEVWV:

» Alarapaxn otnv IKavoTnTa Twv T-AEUPOKUTTAPWYV
va guvTovioouv 1a B-Agugpokuttapa

"H/KAI

» Alatapaxn TG ammokpIiong TwV B-AgU@OKUTTAPpWYV
oTa onuarta amo 1a T-Agu@okuTTapa

Ta B-AepgpokuTttdpa Bpiokovtal o€
(PUCIOAOYIKOUC apIBuoUC aAAG uE
LUEIWMPEVO TTOOOOTO B-

NAEPPOKUTTAPWY KMVNUNG»,
ATTAPAITNTWY VIO TTOPpAYWYN TWV
KATNYOPIWV AVTICWUATWYV



AlaTapaxec Twv B-Agupokuttapwy

» Mn @uaoloAoyikn wpipgavon o€ eTTedO JUEAOU

» MeliwpuEvn TToIKINOPOPPIa KUTTAPWY OPUWHPEVWY OTTO T AWPEA TTPOYOVI
B-Agp@okuTttapa

» 21adlaKn wpeipavon Kal atTeAeuBEpwon oeipwyv B-AEUPOKUTTAPWY PE
dpAaon £vAVTI AUTOAVTIVOVWV

» Alatapaypévn dpaon uttodoxEwv Tutrou Toll (Toll-like receptors) — TLR 7
& TLR 9

» Melwpevn Ewg KaTnPynMEVN AtTOKpIon OTa avAAOya avTIyOVIKA epeBiouaT
(Baktnpiakd DNA)

» Aduvapia TTOANATTAQCIOoUOU, EKKPIONG KUTTAPOKIVWY Kal ETTIRIwoN

Gereige JD & Maglio



AlATapaXEC TWV
B-Agp@okuttapwy «Mviung»

» Ymotumog B-Agugokuttapwyv: CD19+CD27+1gD-

» EVOEIKTIKOC HUEAIKNG wpidavong

» Meiwpévo mooooTo (<0,55% Tou ocuvoAou Twv B-Agu@okuTTapwy) —
[1podiaBeon o¢:

» AUTOAVOOEC KUTTAPOTTEVIEC (OEIPWV QIUATOC)
» 2TTANvopeyaAia
» 2UC0TNMATIKA AUTOAVOOa Voo MaTa

» AEPQOUTTEPTTAAOTIKA VOO IMATO

» AlakUpavon TToo000TOU OTN TTOPEI TOU XPOVOoU

Gereige JD & Maglio
Roskin KM



AlaTapaxec Twv T-Agu@okuTTapwyv

» MeiwpéEvog apiBuocg T-puBuioTikwy Aep@okuTttapwy (T rerulatory,

» Meiwpévocg TTOANATTAQCIOOUOC WETA ATTO AVTIYOVIKN JIEyEPON N ETTI
LITOYOVWYV TTAPAYOVTWYV

» EANATWMATIKA HETAYWYN CAUATWY
» Meiwon Adyou CD4/CD8 T-Agp@okuttapwy

» Meiwon dwpwv CD8 T-AgU@POKUTTAPWY KAl au¢non wpIhwyv
dlagopoTroinuéEvwy CD8 (@aivoTuTtrog utrepevepyoTtroinong Twv CD8 T
NEPPOKUTTAPWV)

» Aucnon CD26 & CD30 T-Agu@oKUTTapwyV (OUCXETION ME OTTANVOUEY
KAl VEOTTAQOIEC)

Bateman
Mahmoudi M et al, J



[TpooTTGB¢IE

‘Bryant et al. (1990) Classification by in vitro antibody secretion

Group A: No IgM or IgG secretion
Group B: IgM but no IgG secretion
Group C: IgM and IgG secretion
Other: Absent peripheral B cells

- Marked decrease of IgG (22 SD below mean for age) and at least one other isotype (IgM or IgA)*
- Immunodeficiency onset >2 years of age

- Absent isohemagglutinins and/or poor vaccines

- Other causes of hypc lobulinemi: luded®

*Possible CVID if only one switched isotype. “Based on table of defined differential diagnoses

Group I: Switched memory B cell levels <0.4% of total peripheral blood lymphocytes (PBLs)
(a) Increased CD19+CD21- immature B cell levels
(b) Normal CD19+CD21- immature B cell levels

Group II: Normal switched memory B cell levels (>0.4%)

Group llI: Very low total B-cell numbers (<1%)

Step-wise classification:
1 —Total B cells: B+ (>1%) vs B- (£1%)

Group MBO: Normal switched and non-switched memory B cells

2 — Switched memory B cells: smB+ (>2%) vs smB- (£2%)

3 — Transitional B cells: Trhi (29%) vs Trnorm (<9%) OR CD21"* B cells: 21lo (210%) vs 21norm (<10%)

G TagIvounong...

1 - Low transitional and memory B cells (B cell production and GC defects)

2 - Low naive mature, marginal zone (MZ)-like, and memory B cells (early peripheral B cell maturation or survival defects)
3 - Low MZ-like and memory B cells (B-cell activation and proliferation defects)

4 - Low memory B cells (GC defects)

5 - Normal MZ-like and memory B cells (post-GC defects)

Revised Chapel et al. (2012) Classification by clinical phenotypes:

1 - No other disease-related complications

2 - Cytopenias i.e. thrombocytopenia, autoimmune hemolytic anemia, neutropenia

3 - Polyclonal lymphoproliferation i.e. granuloma, lymphoid interstitial pneumonitis (LIP), persistent unexplained lymphadenopathy
4 - Unexplained persistent enteropathy

Kamae et al. (2013) Classification by TREC and KREC levels:

Group A: TREC(+)/KREC(+)
Group B: TREC(+)/KREC(-)
Group C: TREC(-)YKREC(+)
Group D: TREC(-YKREC(-)

Group MB1: Normal or ir d non-switched, d switched memory B cells (IgD-CD27+ <8% of B cel
Group MB2: Reduced switched and non-switched memory B cells (CD27+ <11% of B cells)




[TpooTTaBeIEC TOCIVOUNONC...

Ameratunga et al. (2013) Diagnostic criteria

Bryant et al. (1990) Classification by in vitro antibody secretion

Group A: No IgM or IgG secretion
Group B: IgM but no IgG secretion
Group C: IgM and IgG secretion
Other: Absent peripheral B cells

A Must meet all major criteria
» Hypogammaglobulinemia: 1gG <5 g/l for adults
+» No other cause identified for immune defect
* Age > 4 years

1999 ESIDIPAGID criteria for diagnosis of probable CV

B Clinical sequelae directly attributable to in vivo failure of the immune system (21 critena)
» Recurrent, severe or unusual infections
» Poor response to antibiotics
« Breakthrough bacterial infections despite prophylactic antibiotics
» Infections despite immunization with appropriate vaccine, i.e. HPV disease

- Marked decrease of IgG (22 SD below mean for age) and at least one other isotype (IgM or IgA)*
- Immunodeficiency onset >2 years of age

- Absent isohemagglutinins and/or poor vaccines

- Other causes of hypogammaglobulinemia excluded”

» Bronchiectasis and/or chronic sinus disease
« Inflammatory disorders or autoimmunity

*Possible CVID if only one switched isotype. “Based on table of defined differential diagnoses

(b) Nq Step-wise classification:
Group II: Norr| 1 —Total B cells: B+ (>1%) vs B- (£1%)
Group llI: Very 2 — Switched memory B cells: smB+ (>2%) vs smB- (<2%)
3 — Transitional B cells: Trhi (29%) vs Trorm (<9%) OR CD21"™ §

C Supportive laboratory evidence (23 criteria)
» Concomitant deficiency or reduction of IgA (<0.8 g/l) and/or IgM (<0.4 g/l)

« B cells present, but reduced memory B cell subsets and/or increased CD21low subsets by flow cytometry

» IgG3 deficiency (<0.2 g/l)

« Impaired vaccine responses compared to age-matched controls

« Transient responses to vaccines compared to age-matched controls

» Absent isohaemagglutinins (if not blood group AB)

« Serological support for autoimmunity in section B, i.e. positive Coombs' test

» Sequence variations of genes predisposing to CVID, i.e. TACI, BAFFR, MSH5, etc.

1 - Low transitional and memory B

2 low nair\l:e ,;'mee'f marginal zon(: D Presencg of any one of rglativety speciﬁc‘ histo!ogica! markegs of C\(ID
3 - Low MZ-like and memory B cells | (not required for diagnosis but presence increases diagnostic certainty)
4 - Low memory B cells (GC defects)[  « Lymphoid interstitial pneumonitis

5 - Normal MZ-like and memory B cell  « Granulomatous disorder

4 -Emenpatty « Nodular regenerative hyperplasia of the liver

el . + Nodular lymphoid hyperplasia of the gut

1
" N e 1 - No other disease-related complications
1 _Chm‘ s im{ (s sevy ) 2 - Cytopenias i.e. thrombocytopenia, autoimmune hemolytic anemia, neutropenia
2 - Past meningitis or encephalitis 3 - Polyclonal lymphoproliferation i.e. granuloma, lymphoid interstitial pneumonitis (LIP), persistent unexplained lymphadenopathy
3 - Past pneumonia A E
1. Dionchiccsi 4 - Unexplained persistent enteropathy
5 - Other parenchymal lung pathology i.e. fibrosis, lymphoid inters
6 - Lung surgery (lobectomy or pneumonectomy)

s_sple.m,y'g’ Kamae et al. (2013) Classification by TREC and KREC levels:

Group MBO: N—— =
Group MB1: N 1 - No complications
Group MB2: H 2 - Autoimmunity
3 - Polyclonal lymphocytic infiltration

Group A: TREC(+)/KREC(+)

12 - Other i.e. arthralgia Group B: TREC(+)/KREC(—)
13 - Granulomata Group C: TREC(-YKREC(+)
14 - Lymphoma

15 - Cancer (solid tumors) .. bowel, skin, stomach, etc. Group D: TREC(-YKREC(-)

Peng



[TpooTTaBeIEC TOCIVOUNONC...

Ameratunga et al. (2013) Diagnostic criteria

A Must meet all major criteria
» Hypogammaglobulinemia: 1gG <5 g/l for adults
*» No other cause identified for immune defect

Bryant et al. (1990) Classification by in vitro antibody secretion * Age > 4 years
gﬁﬁ Q; fgiﬂﬁ?;ﬁf;'{,’;‘n B Clinical sequelae directly attributable to in vivo failure of the immune system (21 criteria)
Group C: IgM and IgG secretion » Recurrent, severe or unusual infections
Other: Absent peripheral B cells » Poor response to antibiotics
« Breakthrough bacterial infections despite prophylactic antibiotics
1999 ESID/PAGID criteria for diagnosis of probable CVID » Infections despite immunization with appropriate vaccine, i.e. HPV disease

- Marked decrease of IgG (22 SD below mean for age) and at least one other isotype (IgM or IgA)*

[ » Bronchiectasis and/or chronic sinus disease

- Absent isohemagglutinins and/or poor vaccines « Inflammatory disorders or autoimmunity
- Other causes of hypogammaglobulinemia excluded”
*Possible CVID if only one switched isotype. *Based on table of defined differential diagnoses C Supportive laboratory evidence (23 criteria)
- s Concamitant deficiency ar reductinn of 1nf (<0 8 a/l) andiar laM (<0 4 all)
Warnatz et al. (2002) “Freiburg classification” 201 4 Revised ES|D lPAGlD diagﬂ Osﬁ c criteﬁ a
Group I Switd it e

(a) In

s . ) . mm 1 - At least 1 of the following:

-Wise classi jon: e < =
Group II: Nor 1 S (>1%) vs B- (1%) 5 Incrgased susceppbdﬂy o infection
» Autoimmune manifestations

Group llI: Very 2 — Switched memory B cells: smB+ (>2%) vs smB- (<2%)
3 — Transitional B cells: Trhi (29%) vs Trnorm (<9%) OR CD21"" § Dri . Granulomatous dlsease
Piqueras et : : '1 e Unexplained polyclonal lymphoproliferation
oG Chapel et al. (2008) Classification by clinical phenotype) , | . . | « Affected family member with antibody deficiency
Group MB1- N 1 - No complications 3 Low MZlike
Group MB2: H 2 - Autoimmunity 4 - Lowmemory| 2 - Marked decrease of IgG AND marked decrease of IgA +/- low IgM levels (measured =2x; <2 SD of normal levels for age)
3 - Polyclonal lymphocytic infiltration 5 - Normal MZ-li
o ey 3 - At least one of the following:
Revised Chap| * Poor antibody response to vaccines (and/or absent isohemagglutinins) i.e. absence of protective levels despite vaccination where defined
—— « Low switched memory B cells (<70% of age-related normal value)
N N 1 - No other dis
el i g E’Jyll)?plenialsI i 4 - Secondary causes of hypogammaglobulinemia have been excluded”
2-Past rneningiti§ or encephalitis - Polyclonal lyr
ey 4 - Unexplained | 5 _ Djagnosis established after 4th year of life (but symptoms may be present before)

5 - Other parenchymal lung pathology i.e. fibrosis, lymphoid inters
6 - Lung surgery (lobectomy or pneumonectomy)

7 - Splenomegaly ¥ AL 6 - No evidence of profound T-cell deficiency, defined as 2 of the following (y = year of life):
L e amae etal. @ . cD4 numbers/ul: 2-6y <300, 6-12y <250, >12y <200

ity Group A: TREG(| * % Naive CD4: 2-6y <25%, 616y <20%, >16y <10%

12 Other rheumatological complaints ie. arthralgia Group B: TREC(| * T-cell proliferation absent

:iflanulomam Group C: TRECl+———=—

15 - Cancer (solid tumors) .. bowel, skin, stomach, efc. Group D: TREC(-YKREC()

Peng



[TpooTTaBeIEC TOCIVOUNONC...

Ameratunga et al. (2013) Diagnostic criteria

A Must meet all major criteria
» Hypogammaglobulinemia: 1gG <5 g/l for adults
*» No other cause identified for immune defect

Bryant et al. (1990) Classification by in vitro antibody secretion

* Age > 4 years

Group A: No IgM or IgG secretion
Group B: IgM but no IgG secretion
Group C: IgM and IgG secretion

2016 ICON Consensus CVID definition

Other: Absent peripheral B cells

1999 ESID/PAGID criteria for diagnosis of prok

1 - Most patients will have 21 of the characteristic clinical manifestations: Infection, autoimmunity, lymphoproliferation
» However, a diagnosis of CVID may be conferred on asymptomatic individuals who fulfill criteria 2 to 5, especially in familial cases

- Marked decrease of IgG (22 SD below mean for age
- Immunodeficiency onset >2 years of age

- Absent isohemagglutinins and/or poor vaccines

- Other causes of hypogammaglobulinemia excluded”

*Possible CVID if only one switched isotype. “Based or|

2 - Hypogammaglobulinemia (defined by age-adjusted reference range for lab in which measurements are performed)
« IgG level must be repeatedly low in 22 measurements >3 weeks apart in all patients

» Repeated measurement may be omitted if level is very low (<100-300 mg/dL depending on age), other characteristic features are present, and it is considered in
the best interest of the patient to initiate therapy with IgG as quickly as possible

Warnatz et al. (2002) “Freiburg classification”

3 - IgA or IgM level must also be low*

Group I: Switc""f‘ ,

(a) Ind—
(b) Nq Step-wise classification:

Group II: Norr| 1 —Total B cells: B+ (>1%) vs B- (<1%)

Group llI: Very 2 — Switched memory B cells: smB+ (>2

3-Ti | B cells: Trhi (29%) vs Tr

Piqueras et

4 - Strongly recommend that all patients with an IgG level of >100 mg/dL be studied for responses to T-dependent (TD) and T-independent (Tl) antigens, whenever
possible

« In all patients undergoing such testing, there must be demonstrated impairment of response to =1 type of antigen (TD or Tl)

« At the discretion of the practitioner, specific antibody measurement may be dispensed with if all other criteria are satisfied and if the delay incurred by
pre-vaccination and post-vaccination antibody measurement is thought to be deleterious to the patient’s health

Chapel et al. (2008) Classification
Group MBO:

Group MB1: N 1 - No complications

5 - Other causes of hypogammaglobulinemia must be excluded”

2 - Autoimmunity

3 - Polyclonal lymphocytic infiltration
4 - Enteropathy

5 - Lymphoid malignancy

Group MB2:

15 complications (0-3 severity scale)
1 - Chronic sinusitis

2 - Past meningitis or encephalitis
3 - Past pneumonia

4 - Bronchiectasis

5

6
7 - Splenomegaly

8 - Splenectomy

9 - Lymphadenopathy (largest node)
10 - CVID enteropathy

11 - Autoimmune condition

13 - Granulomata
14 - Ly ma

- Other parenchymal lung pathology i.e. fibrosis, lymphoid inters
- Lung surgery (lobectomy or pneumonectomy)

12 - Other rheumatological complaints i.e. arthralgia

15 - Cancer (solid tumors) i.e. bowel, skin, stomach, etc.

6 - Genetic studies to investigate monogenic forms of CVID or for disease-modifying polymorphisms are not generally required for diagnosis and management in
most of the patients, especially those who present with infections only without immune dysregulation, autoimmunity, malignancy, or other complications
« In these latter groups of patients, single gene defects may be amenable to specific therapies (i.e. stem cell therapy) and molecular genetic diagnosis should be

1 - No other dist

2 - Cytopenias i.
3 - Polyclonal lyr

4 - Secondary causes of hypogammaglobulinemia have been excluded”

4 - Unexplained | 5 _ Dijagnosis established after 4th year of life (but symptoms may be present before)

6 - No evidence of profound T-cell deficiency, defined as 2 of the following (y = year of life):
» CD4 numbers/uL: 26y <300, 6-12y <250, >12y <200

* % Naive CD4: 26y <25%, 6-16y <20%, >16y <10%

» T-cell proliferation absent

Kamae et al. (|

Group A: TREC(
Group B: TREC(|
Group C: TREC{——==

Group D: TREC(-YKREC(-)

Peng




[TpooTTaBeIEC TOCIVOUNONC...

5 KAIvVIKOi @aivoTuTtrol (katd Chapel kail ouv.):
1) Aobeveic avetrittAekTol (OTTOPADIKI) EKONAWON AOINWECEWY)
2) AoOgveic ue autodvooa voonuaTa
3) TMOAUKAWVIKEC AEUPOKUTTAPIKES OINBNOEIC

» AeU@POEIDIKI) DIAUED TTVEUMOVITIOO
» AvVECNynNTa KOKKIWUATA
» Avecnyntn nratoueyaAia/otrAnvopeyalia/Aeupadevikn d10yKwaon
4) EvrepomraBeia (Aep@okuttapikn dInOnon Baoikng HEBPAVNG WG
IOTOAOYIKO €UpPNHQ)

5) NAépopwua ATTO o¢1pa 334 aocBevwy, 10 83% avnKe g€ Evav ATTo TOUG
AVWTEPW PAIVOTUTTOUG, TO 12,6% €ixe KpiTApla yia dUo




5 KAIVIKOi @aivoTuTrol (Tagivopunon
2008):

1) AoBeveic avetTitrAekTol (OTTOPAdIKN
eKONAWON AOINWEEWV)

2) AoBeveic ye autoavooa vooruarta
3) TMTOAUKAWVIKEC AEPPOKUTTAPIKES DINBNOEIC

» AVECNYNTA KOKKIWMATA

» Avecnyntn
NTTatopeyaAia/oTTANVopEYaNia/AEPPADEVIKN
d10yKwon

4) EvrepommaBela (Aepgpokuttapikn dinénon
BaoIKAG HEMPBPAVNG WG ICTOAOYIKO EUPNUQ)

5) Afppwua

[TpooTTaBeIEC TOCIVOUNONC...

4 KAivikoi @aivoTuTrol (v
Tagivounon 2012):

1) AoBgveic aveTTiTTAeKTOI (OTTO
eKONAWGON AOIHWEEWV)

2) Autoavoong apxnG KUTTOPOTTE
3) TTOAUKAWVIKEC AEPPOKUTTAPIKES
» AveEynTa KOKKIWUATA

» Avegnyntn
nTTatoueyaAia/oTAnvousyalia/Ae
d10yKwWonN

4) EvrepomraBela (AepgpokuTTa
BacIKAG MEPPPAVNGS WG IC;

Chapel H et



Pescador Ruschel MA & Sarosh V, StatPearls Tre



» PivokoATTiTida

» Qrimida

» Bpoyxitida

» [lveupovia

» AOINWEEIC OUPOTTOINTIKOU
» MaAakwv popiwv

» 2NTITIKI apBpiTIda

» Baktnplakn punviyyitida
> 2Nyn

NOIMQ=EIZ

2.UvNBeIc Evoyol

» Streptococcus pneumoniae
» Haemophilus influenza
» Staphylococcus aureus
» Mycoplasma spp

Eukaipiaka TTaBoyova: TToAU
OTTAVIOTEPQ

Pescador Ruschel MA & Sarosh V, StatPearls Treg



NOIMQ=EI>~ ANATINEY 2 TIKOY

[o]] 2.UvNBeIc Evoyol

» Rhinovirus » Streptococcus pneumoniae
» Adenovirus » Haemophilus influenza

» Coronavirus » Staphylococcus aureus

» Influenza A& B » Mycoplasma spp

» Enterovirus » Pseudomonas aeruginosa
> RSV A Specifc Pathogens Detaced

194 Viral pathogen only (22%) Copathogen
Single pathogen
/Viral—viral co-detection (2%)
- No pathogen Bacterial-viral co-detection (3%)
detected
115 (62%) Bacterial pathogen only (11%)

\Fungal or mycobacterial detection (1%)

Eukaipiaka tTaBoyova

74

Patients with a Positive Result (%)

= Mycobacterium hominis
= Mycobacterium avium

> X & o ¥ & A& <
& 5 «o“\o & 6.\\@ 4’}4\@ ;‘\\ y q;"\c) o o\@w Qo"‘\@ «\&\\‘ &(g. oas\e,
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= Neumocystis |Jirovecll SRR S o' &
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A Specific Pathogens Detected
97 194 Viral pathogen only (22%) Copathogen
3] Single pathogen
<y Viral-viral co-detection (2%)
< 7+ 1
= - No pathogen Bacterial-viral co-detection (3%)
£ 6 detected
é, 115 (62%) Bacterial pathogen only @
2 54 ~
8 \Fungal or mycobacterial detection (19%)
< P 38
= 74
E % 68 67
g 53
2 2 3 37
& 32 32 33
1
%\e}

Jain S etal. CDC EPIC




[INEYMONIKE2Z NO2OI

» [lveupovia — BpoyxiTida (TTOANATTAEG aKtSn)h’ﬁé“ i ’ L
» BpoyxekTaaiec (ATTOTOKOI TWV avWTEPW) st’t’al L un

» XpOvia aTToOQPAKTIKA VOO OC ( 4 i d
» MePIOPIOTIKA VOOOC TIVEUUOVWV nveu" Neo
» OpyavoTToIA¢ TTVEUHOVIa OVOrré &l

» Aiaxutn diaueon voooc (GLILD — Granoulomatous-lymphocytic interstitia
lung disease)

» KOKKIWPATWONG vOooc (TTapeyxuuaTika olia 1 dindnuara diknv «6au3
UGAOU»)

» NeotrAaagieg



[INEYMONIKE2Z NO2OI

Normal Airway

Mucus

Healthy bronchi

Increased

Airway with Bronchiectasis mucus

'\ Bronchiectasis

Bronchiectasis



[INEYMONIKEZ NO2OI

Inflammation

Recurrent
respiratory tract
infections

Associated
immune defects

PAD

Tissue damage and
remodelling




[INEYMONIKEZ NO2OI

IM-ILD (Immune-mediated Interstitial Lung Disease)

» Opdda XpOvIwV PAEYHOVWOWYV VOONUATWY

» 10-20% aoBevwyv pe CVID

» [lopeia Bpadeia KOl AOUUTITWHATIKA

» ATTwTepa O0TAd0IO — EykaTdoTAON ivWwoNG KAl ETTITTAOKWY
» [Nveupovikn utTEPTOON
» [Nveupovikn kapdia

» [1POOOEUTIKI) AVATIVEUCTIKI AVETTAPKEIA




[INEYMONIKEZ NO2OI

GLILD (Granoulomatous-Lymphocytic Interstitial Lung
Disease)

» To ouvnbBéoTepo TrpoTUTIO ATTO TIC ILDS
» Me Tn duouEVEDTEPN TTPOYVWON
» Kupia NMAGAN xapaKTnpIoTIKA:
» Mn TUPOTTOIOUHEVA KOKKIWMATA (TUTTOU 2Z0PKOEIdWONC)

» [lepiBpoyxIkA Kal dIAPETN AEUPOKUTTAPIKN dINBnon

» EKTeETANEVN OpYyavOTTOIOG TTVEUHOVIQ

» [lveupovikr diduean ivwon (oTravidTepQ)

» T-Agpgokuttapa (10iwg CD4): Kupiapxog TUTTOC, 0€ MIKPOTEPO Babuod
B-Agu@okuttapa

» 2xeOO0V KaBoAIK atroudia T-puBuIoTIKWY AEPPOKUTTAPWV



[INEYMONIKEZ NO2OI

[TaBoAoyoavaTouIKn)
dlayvwon

GLILD : Aiagopikn dilayvwaon

> TuvnBeig AoINWEEIG (TTveupovia) O‘VO'XTﬁQB)I(gLFj%UgPY'KﬁQ

[MBavn} xprion VATS n)

» AAAEC XPOVIEC PAEYUOVWOEIC TTVEUUOVIKEC VOOOUG:
> 20apKoEidwan
» XpOovia TTVEUMOVITIOAO €€ UTTEPEUAIOONCIAC
» Mn €101k didueon Trveuuovia
» 2uvnong didueon TTveupovia
» Kakonon Aepg@oUTTePTTAACTIKA VOO UATA (AEUPWHATA)

Video monitor

Videothoracoscope -



AYTOANO2E2 NO2OI &
AIATAPAXE2

AIJATOAOVYIKEC OIOTAPAXEC

» H ouvnBéoTepn popPr} autoAvoowy dIATaPAXWV
» [lepitrou 4-20% aoBevwyv pe CVID

» EkdnAwozeig:

» Autodvoon BpouokuttapoTtrevia (5-15%)

» Autodvoaon algoAuTIKA avaiyia (3-8%)

» 2U0vOpopo EVANS (Zuvutrapén Autoavooou AluoAuTIKAG Availpiag &
|d10TT0080UC @pouPoTtrevikng MNop@upag)

w
Agarwal S et al




AYTOANO2ZEZ NO2OI &
AIATAPAXE2

2 UOTNMATIKEC AUTOAVOOEC VOOOlI

» Peuparocidng apbpitida (5-7% aocBevwy, ouvBwe opoapvnTikn)
» 2U0TnUaTIKOC EpuBpnuaTtwdnc Aukocg (oTraviog, 2-3% aocBevwv)
» lvopuaAyia

Autoi Ine neutropenia_\ 35, 2| Immune Thrombocytopenia

» AAAEC vOOOI KAl KATAOTACEIC:
» Ywpiaon

Hemolytic Anemia

» Autodvoon BupocidiTida

» 2UvOpouo Sjogren

Evan'’s syndrome

» AYYEITIOEC

Autoimmune Endocrine

> AeUkn Agarwal S et al,Ann Allergy Asthma Immunol 123 (2019) 454




AYTOANO2E2 NO2OI &
AIATAPAXEZ

lichen planus, or alopecia areata

SLE

Autoimmune neutropenia Immune Thrombocytopenia

Type 1diabetes 3%

Vasculitis

Autoimmune thyroiditis

Autoimmune hepatitis = 5% Hemolytic Anemia

Other Rheumatologic

Evan’s syndrome

Psoriasis

Autoimmune
Endocri
Enteropathy ndocrine

Agarwal S et al



_ Stomach |

[A2TPENTEPIKE2Z AIATAPAXEZ
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» Helicobacter pylori

» 2uvnon evrepomraBoyova (Salmonella, Campylobacter,
Shighella)

» loi (Norovirus)
» Clostridium dificille (1oTopikd AWNG avTIMIKEORBIaKWY)
» AAAEC VOOOI KOl KATAOTAOEIG:

» 2UVOPONO BAKTNPIOKAGC UTTEPAVATITUCNG

» Giardia lamblia

» CMV




Mn AOINWOEIC KATAOTAOEIC

> 2UMTITWHPATOAOYIO EUEPEBIOTOU EVTEPOU
» Xpovia egpeEvouoa diappola

ALY
Diarrhea
"

» PAeypovwong KoAiTida
» IONE
» Kakonbng avaigia — atpoikn yaoTpITida

» Evrepotrdbeia pe atrwAela ASUKWHATOC /KAl
AITTOQI0AUTWY BITAMIVWY (ZUVOPOUO duoaTToppOPnong)




' ®  |ncrease of

' St

,' Sinusoidal T-cell infiltrate in NRH \

prtlytmp

[A2TPENTEPIKE2Z AIATAPAXE2

cvno- Itd splenic

Spleen enlargement

’ » AtAN diatapaxn NTTaTikAG Bloxnue

splenic blood hyperflux

» Odwdnc avayevvnTIKA UTTEPTTAATIO
(Nodular regenerative hyperplasia -

» Kippwon (Kpuyliyevig)
» 2TTaVIOTEPA: AUTOAVOCOOI VOOOI NTTATOG
» AuTOoAvVOOOGC NTTATITION
» [MpwToTTaONG XOAIKA Kippwan
» [MpwToTTaONC XOAIKA XOAQYYEIl
» HTTaTtoKuTTapIKO KAPKIiVWU



NEOMNAAZIEX

» 2UCTNUOTIKA AEp@wpaTa
» XaunAng diagopotroinong B-AgugokuTttapwy
» Hodgkin
» NHL (Non-Hodgkin)

» Aepgowpata TeTTikoU (GALT, MALT)

» [aoTpIKO KapKivwua

» [NMpwToTTadn veotrAdopaTa TTveUpova

» HtrarokuTtTapiko Kapkivwua (HKK)

» Kapkivog TTax€0C EVTEPOU

» Kapkivog paoTtou




NEOMNAAZIEX

[ AdOTPIKO KAPKIVWHO

» Aucnon kivouvou 10 ewg 47 QopEg

» Oxi1 avTioToixn au¢non o€ CUYYEVEIC
aoBevwyv

» loyxupr ouoxETion e TTPOC0PBOAN atTod
Helicobacter pylori (2 £w¢ 9 popéc
aug¢non Kivouvou)

Alatapaxn avoolakou
uNxaviouou
Meiwon ETTITTES WV IgA,
axAopudpia
=___—

Noipwen atré Helicobacter pylori
[

Xpovia pAeyuovn
=__=— oW
KuTTapikr YeTaTTAQoia —

AuoTtTAaoia
= 4

FAZTPIKO KAPKINQMA




[ AOTPIKO KOPKIVWHO

» Aldyvwaon o€ vedTepn NAIKia aTtro
OTI OTOV YEVIKO TTANBUOUO

» AlQueocog TUTTOC
QOEVOKAPKIVWHATOG, METPIOC TTPOG
TTTWYNS dlaPopoTToinoNng

» MeydaAog apIBuOC Ae@OKUTTAPWYV
EVTOC TOU VEOTTAACOUATOC

NEOINAAZIEZ

» Avadeign oe £dagog
YaoTpITIOOC ME TA £CNC
XOPOKTNPIOTIKA

» 2oBapn arpogia

» Ev1otTion oTo 0UVOAO TOU YOO
BAevvoyovou

» AiGueon PETATTAQCIO

» ATtToudia TTAQOUATOKUTTAPWYV

» Oldwdn cucowpaTwHaATA
AEPPOKUTTAPWYV

»  ATIOTITWTIKA 0paCcTNPIOTNTA

» ATTO0IO0UEVN OE:

» Helicobacter pylori
» YpEpTTouoa autoQv



NEOINAAZIEZ

AuTtoavoaon yaoTpiTidoa — Kakoneng avaiuia

» 210 10% TWwV aocBevwyv
» XaunAa etritreda B12
» MakpokuTttdpwaon

» AVTIOWHOTA EVAVTI:

» BAEVVOYOVIKWYV EKKPITIKWY KUTTAPWV
(avTAia TTpWTOVIWV)

» Evdoyevoucg TtapayovTta

» Apdon evepyoTroiNUEVWY T-
N\EPPOKUTTAPWYV

» [Nukvn & didxuTtn diINBNO
PAEYHOVWOWV AEUPOKUTTC

» AVTIKATAOTOON PUOCIOAOYIKC
BAevvoyovou atro artp

PIKO
» Ep@avion HeETATTAGOTIKWYV
KUTTAPWV




AEPMATIKEZ & 2Y2THMATIKEZ
EKAHAQ2EIX

» [upocIdnc aAwTrekia (OTTavIOTEPA KABOAIKNA
QAWTTEKIQ)

» ATOTTIKI OEpUaTITIOO

» Ywpiaon

» AeUKn

» [EVIKEUNEVEC OAAEPYIKEC AVTIOPATEIC

» 2UOTNMATIKEC EKONAWOEIC:
» AlaxuTtn Aep@adevoTTadeia
» 2TTANVOMEYaAia
» ApBpaAyieg

Pescador Ruschel MA & Sarosh V, StatPearls Treg
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r| 0 f))\(X U 'ITC’X pXO uv Kp | Tr{] Clinical criteria for a probable diagnosis

(= working definitions for clinical diagnosis

_— At least one of the following: CISSSIﬁCBtIOﬂ)
Disease numberfor |  ORPHA ¢ increased susceptibility to infection
ookl IUT T = T osrosisf Bnimiphind oamaims | contributors e autoimmune manifestations
(examples) genes (examples) e granulomatous disease

e — e unexplained polyclonal

;ngg, lymphoproliferation

504560, o affected family member with antibody

At deficiency
Common variable |3 ;m'"""‘"v Soiss  |oRemaasCommon |WoRechThon, | AND marked decrease of IgG and marked
immunodeficiency | ;e 107265, immunodefici | Martinez, Maria decrease of IgA with or without low
disorders (CVID) 505263, ency Kanariou, Klaus IgM levels

112210, disorders warnatz, .
e 186545 {cviD) sabella Quinti, (measured at least twice; <2SD of the
513493, 120650, Helen Chapel normal levels for their age);
613494, 613495, 508253, -
S 164012 AND at least one of the following:
614699, 614700, 505384, e poor antibody response to vaccines
615577, is84011, . gelaa e
R 603023 (and/or absent isohemagglutinins);
£16873, 515332 i.e., absence of protective levels
847783 despite vaccination where defined

¢ low switched memory B cells (<70% of
age-related normal value)

AND secondary causes of
hypogammaglobulinemia have been
excluded
(e.g., infection, protein loss,
medication, malignancy) ~ Working De
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» loTopikO (avegnynTo...)
UTTOTPOTTIA(OUCWY AOINWEEWV

» ANATMNEY2TIKOY

» OupoTtroinNTikou

» MaAakwyv popiwv

» Autodvooeg ekdNAWOEIC (N
I0TOPIKO VOOOU)

» lOoTOPIKO AeuPWPATOC
» Tuxaio epyaocTtnpIlako eupnua (...7?)

AIATNQ2TIKH NMPO2INEAA2H

» [evikn aiyarog

» HAekTpOo@OPNON TTPWTE

» ETitreda avoooo@aipiv
IgM, IgA) kai uTToTAgEIC Ig
(19G1, IgG2, 1gG3, IgG4)

» Kuttapoperpia pong

» loAOYIKOG EAEYXOGC (HIV\K)

» ATTEIKOVIOTIKOG EAEYXOGC

KAOOAHI'HZH AINO KAINIKA
EYPHMATA

Salzer et



AIAITNQ2TIKH NMPOZMNEAA2ZH

» ETmitreda avoooo@aipivwv
» 1gG<600mg/dl (ouvnBnc diakupavon ~ 400mg/dl)
» IgM n} IgA o€ OTTOIadNTTOTE TINA UTTO TWV OPIiWV
» uttotacelc IgG (ouvnBwe IgG: & 1gGs TATTEIVWHEVEQ)
» ‘EAeyxoc IgE...?

» KuttapopeTtpia pong

» EkTipnon TmoocooTtou T kail B Agp@okuTtTapwy
» ‘EAegyxoc yia YEIKT) avOOOQVETTAPKEIQ
» ETiTreda B-Acpgokuttapwy «MvAiune» (CD19+CD27+IgD-)

Alatipnon emmmedwy IgG>800mg/dl peiwvel onuavTika Tov

Kivouvo £¢eAignG vooou AAAA dev Tov ekundeVilel

Salzer et



AIATNQ2TIKH INMPO2INMEAAXH:
ANATINEY2TIKO 2Y2THMA

» TaKTIKA KAIVIKR €€€TAON (aKpOaaon)

» AcioAoynon atmoxpepwne (ouxvornrta, ToooTnTa,
Xpola) — KaAANIEpyeia TITUEAWYV

» AKTIVOypa@ia Bwpakog

» Acovikn Bwpakosc (HRCT) wg apxikn agioAoynon
(XpovioTnTa EUPNUATWV)

> 2TTIPOMETPNON

Movo 10 6% Twv acBevVWYV €ixav QPUOIOAOYIKEC EIKOVEC
TTVEUUOVIKOU TTapeyxuparoc otnv apxikn HRCT

Rich AL e
Stafler P et al, Ar



AIATNQ2TIKH INMPO2INMEAAXH:
YIOAOITNA 2Y2THMATA

Upper Endoscopy

» 2XoAaoTIKn avalnTnon AEPNPADEVIKWY DIOYKWOEWVY

» Hmmap & ZmmAnvag (KAivika & U/S artreikovian)

Endoscope

» Evdookotrioeig
» AVWTEPOU TTETTTIKOU: 2TOV apXIKO €Aeyxo (H.Pylori)

» KatwTtepou TTeTTTIKOU: OTTw¢ oTOV YEVIKO TTANBUOUO
» MUOOKEAETIKO — apBpwaOEIg
» Agpuatoloyikn ecETaon

BIOWIEZ;

Movo €TTi UTTOTTTWYV KAIVIKWY EUPNUATWYV



OEPATIIEIA

IV XOPHIHEH y-o@aipivng "y

10% Liquid

OEPAINEIA YINNIOKATAZTAZHX

» AKpoywviaio¢ AiBog avTIHETWTTIONG
» Meiwon eTTITTTLWONG AOINWEEWV

» [poAnwn emmTTAOKWYV (O€ TTOIKIAO BaOUO...)




_____ OEPAMEIA

AIAAIKAZIA - MPO®YAAZEIX

» Mnviaia xopriynon (1 yeyaAUuTepa yecOdIQOTHMATA,
KATd TN Kpion Bepatroviwy)

» 2uvnoncg doon 0,4-0,7gr/kg 2B

» A@pBovn PO gvuddaTtwon atrd 1o TTPponyounevo 24wpo

» [1pO@PUACKTIKI Xopriynon TTOPAKETAMOANG &
d1peBIvOEVNC N AeBoaoeTipilivng

» Apxikn xopnynon: MNapouadia 1atpou & KAIMOKWTA
aug¢non doonc (atrd 10ml/h €wg 60ml/h)

» TakTiKA TTapakoAouBnon emTEdWY (ava 3-6 UVeQ)

Cunni



OEPATIIEIA

IV XOPHIHZH y-c@aipivne

ANENMIOYMHTEZXZ ENEPI'EIEX: 2uvn0eig

» KataBoAry duvapewy - Kakouyia

)

» AegKATIKA TTUPETIKN Kivnon (£ piyog) 20-50% aoBevwyv Ba eppavioel AE,
» Kepahahyia ouvnBEoTEPO KATA TRV QPXIKN

opnyno
» MuaAyiec — dAyoc oopUog Xopnynon

» AVaQUAAKTIKEC AVTIOPACEIC



OEPATIIEIA

IV XOPHIHZH y-c@aipivne

AVA@UAOKTIKEG AVTIOPACEIG

» Kvidwon - Kvnouog
» KnAIdwdeg e€avonua
» EklepaTocidng avridpaon - TTOMPOAUYEC 2HMANTIKO: Alatripnon

> ANepyiko shock (oTravia) GUGKEUACIAG eWG TO TTEPAG
NG Bepartreiag




OEPAIIEIA
_ ANETIOYMHTEZ ENEPTEIEZ: ITGvies

ANENMIOYMHTEZ ENEPIEIEX: Z1ravieg

» Oceia veppikn BAGRN
» Aonttn unviyyitmda

» Mn kapdioyevéC ocU TTVEUNOVIKO oidnua (TRALI)
» Appubuicc - YTToTtaon

» HwaolivogiAia AvapepOuevEC ZoBAPEC
» AlgoAuon AvetTiOuunTec Evepyeleg

< 1% aoBevwyv

» OudeTepoTTevia

» OpouPocuBoAika eTeIcOdIN



OEPATIIEIA

EvaAAaKTIKR €TTIAOYN

» EukoAia xopnynong

» AuvaTtoTnTa KAT 0ikov Bepartreiag

» [lponyeiTal TOTTIKA Xopnynon vaAoupovidaong

» MikpoTepa pecodiaoTiuata (ava 1 €wg 3 LOOUADdEQ)
» AIYyOTEPEC AVETTIOUUNTEC EVEPYEIEC

» Cost effective




30 gr 5% IVIG (406 mg/kg)

:

Total IgG

OEPATIIEIA

12gr 16% ISG Q 7 days =
36 grin 3 weeks

4 6 8 10 12 14 16 18 20 22

Serum IgG concentration 00

SC XOPHI'HZH

Y-o@aipivng

:  «+— Early (o) phase

—Late (B) phase —!

0 7 14 21 28
Time (days)

Berger M,
Bonilla F
Wass



OEPATIIEIA

ANTIMIKPOBIAKA

MPO®YAA=H

» ATToudia oJoPwviag

» AldIBpopukivn 250 mg TTap’
nuepa

» [poAnwn Aoipwcewy
AVWTEPOU KOl KATWTEPOU
QVATIVEUOTIKOU

OEPAIMEIA

» O1rwg oTov yevikO TTANBUOUO
(Baoel KaTeubuvThPIWYV YPOuU

V)
» TakTIKA AWnN KAAAIEPYEIWV
(TTTUEAQ)

» TauTtoxpovn xoprynon avri-ii
aywyng

Kuruvi



2YNNO2ZHPOTHTEZ

Survival by age of diagnosis

1.00

ANTIMETQIIZH:
OT1rw¢ oTov yeviko TTANBUouO

0.90

Proportion surviving

» TOKTIKN KAIVIKI) TTapakoAoubnon

060 070 0.80

» AugnuEvog oudog UTToWiag R
’ ’ , , Numb;rgaetg% 356 192 81 24 8 1
» 2UveEpPYaOia acBevoucg — Bacikou BEpATTOVTOC Age>=101776 805 280 o2 18 2

Age diagnosis < 10 Age diagnosis >= 10

KAl OJAdAC EI0IKOTATWYV

KuUplec aitiec BavaTou:

: , Ao
o NOIWEEIC 2UVvoAIKA BvntétnTa: 20%

ETTITTAEOV TOU YEVIKOU

* [1lvEUUOVIKEC ETTITTAOKEC

- NeotrAagieg - AgppwpuaTa TTAUBuGoU

Gathmann B et a



» [NaBoAoyocg - Naidiatpog
» [NveupovoAdyog

» PeupatoAdyog

» AluaToAoyog

» [aoTPEVTEPOAOYOC
» AKTIVOAOYOC

» Yuyiatpoc (oudda uttooTrPIENS)
» AepuaTOAOYOC

Salzer et



TAKE HOME MESSAGES

» OxI yepovwueEvn vOoog — OUVOUQO OGS OUVOPONWYV
» 2uvnong emrrohacuog: 1 ava 25000

» KaBuotépnon diayvwaong (xaunAn utroyia)

» ATTOKAEIONOC AAAWYV KATAOTACEWY — OCUVOPOHWYV \

» EKONAwOoEIC atrd TTOANATTAG CuCTAMATO
(aVATTIVEUOTIKO — QUTOAVOCia — VEOTTAATIEQ)

» Akpoywviaio¢ AiBog n xopnynon y-o@aipivng
» TOKTIKN TTapaKoAoUBnNon atrd ouada I0TPWV

KA£10i n oxéon eUTTICTOCUVNG 10TPOU Kal aoOevoug



EYXAPIZTQ
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