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E. Glanzmann / P.Riniker : Candida albicans infections
are associated with an absence of lymphocytes

1919 1926 1929 1937 1950 1952

1954 1958

2019

agammaglobulinemia
Colonel Ogden Bruton

Robert Good discovered a fatal granulomatous disease that is now
known as chronic granulomatous disease (CGD)

more than 400
PIDs have been
discovered and
the number
continues to
increase

combined

Swiss type agammaglobulinemia was renamed as severe
immunodeficiency (SCID) by world health organization (WHO) in 1970
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LE COMPONENTI DEL SISTEMA IMMUNITARIO INTEGRATO
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SENTINELLE DEL
SISTEMA IMMUNITARIO:
I NEUTROFILI
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B cell-helper neutrophils stimulate the

diversification and production of immunoglobulin
in the marginal zone of the spleen
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TABLE I. Ty cells are affected in patients with PIDs®

Abnormality Defective gene
Reduced frequency of Tyy cells CD40LG, NEMO, STAT3, ICOS, BTK, ILIOR, E2A
Skewing of Ty cells to the Tyl phenotype STATI GOF, STAT3

Defective Tyy cells SH2DIA

NEMO, NF-kB essential modulator.

J ALLERGY CLIN IMMUNOL
OCTOBER 2018

NETWORK OF CYTOKINES AND CHEMOKINES
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http://www.sabiosciences.com/pathway.php?sn=Cytokine_Network
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Archetypal primary il | text of the classical il response
Pathogen- Innate immune responses
associated
molecular patterns Failure of AIRE-
@ = @ driven thymic
& T lymphocyte negative selection
pattern == progenitors APS-1
recognition Low neutrophil
receptors numbers Failure of leucocyte Failure of
TLR3 deficiency Congenital/ extravasation respiratory burst
cyclic Leucocyte adhesion Chronic granuiomatous
Intracellular neutropenia T disease ®
signalling ®
molecules Tregs
MyD88 deficiency = 333 [(R3353 @®
IRAK4 deficiency Failure 1o
CARDS daficiency Terminal T cells maintain FoxPas
Proximal complement complement oA Trea
cascade (e.0. Cla) cascade (C6-C9) blockade of PEX
Cig deficiency, C3 deficiency C6-C9 deficiencies et
Thi cyiokine L CTLA-4 deficiency
receptors Adaptive immune responses
ADA deficiency 25,@ Pan-leucocyte death
MSMD ~, B~ NK- SCID}
@ @© D132 defect @T and NK cell die, B cells  Treg
@, survive but dysfunctional
m (O] — @ (-, B+, NK- SCID) Mo
Errt ZAF;U;{I;.{RA
STAT1 LoF lymphoid & T cells die, B cells and NK cells e
MSMD precursor (B o, PEt B dystunctonal _ Co-
@ (T, B:, NK: SCID) stimulation
2 Naive T cell
B cell receptor
Neutralizing anti- signalling (BTK) ex(;lg::\m
MHC-I cytokine antibodies XLA
expression .
] @@ @ Faueto
T % ) (@)@ COmrol T cel
T cell-8 cell .’ ”.),.j'/ clonal
To lymph node to communication oo expansion
present antigen to T (CDA0-CD40L) O] (Fasfasl)
cells Hyper IgM k Antibody = ALPS
Neutralizing anti- ErrivEE production
cytoking antibodies CcviD
Recognition — ) Response ——— » Resolution

Medicine 45:10. 2017

cellular and

I. Immunodeficiencies

Lymphopenia (by CBC) or T cell lymphopenia (by Lymphocvte immunophenotvping) ?

| Yes = 5CID | | No =CID |
| | L1 — —
[ coisi:scoTe- | [cpian: scDT-B+ | | Distinctive clinical features? |
SCID T-B-NK- SCIDT-B-NK+ SCIDT- S5CIDT- Yes ‘ ‘ No |
B+NK- BANK+
istincti | coatow || coslow || others |
Chondrostemal clinical XL, CD 132- NN, Fry Alopecia, Adp, HSM,
dysplasia, defician Eo T IgET  Brels<2% H |_|
d\;:mess {m""s?_ ::LZRG] 2 Omenn sd (hypomerahic mutations) T Te low
ADA def (ADA) T — HLA-DR R CD3y def (CO3G)
KIGM, NF, thromboeytopenia : i
bt AR, €D 132+ 040 ligand def (XL, cndou verylew: || maGT1 def U
' (AL, coatuc) K2
Granulocytopenia, JAK-3 def 040 def (A8, coea) —— (MaGTI). DOCK2Z def (DOCK2)
Thrombooytopenia {aK3) 2 AR:
deafness IGETT o, cancer, Low NK, severe (REXANK, LCK def F flonech e cmiontyy
atopy, cutaneous viral, and bacterial CUTA, (Lcm). bactarial infections
“e"“_ﬂa' IL7Ra {IL7R} {stagh_} infections DOCKS def (Docks) RFXS, AD: CARDL1 def (CARD11)
dysgenesis (AK2) €035 (cp3p) RXAR) UNC119 def T
1D, autaimmunity, infections UNC119 =
co3e(co3E) B0, Sk e et 0V ‘ (L ELL Bacterial, virel and
RAG 1/2 def (RAGI/ RAG. i | - Cryptosporidium
idter | i) 045 (PTPRC) Autoimmunity, gastroenteritis, may CDE very low B
Artemis def {DELREIC) T have granuloma (CVID) 1COS def {iCOS) and Ig levels. NIK def
CO8 def (coga) (MAP3K14)
DNA PKes def [PREDC) Detectable thymus
TR Lack of nalve T cells, EBY infectian, KRV IT
(coRO1A) infection, autoimmunity, congenital HLA AB + Recurrent bacterial, viral
Microcephaly + facial d i haeart disease MSTL def (STR4) ZAP-70 def (zAP70) and fungal infections;
: dlinical of
DNA ligase IV def (LiG4) E8V-Lymphoprekferation 0| scio iksxe et (mevey
CERNUNNOS/XLF def (Cernunnos) ITK def {iTK) CO2T def CTPS1 cef HLA AB~ T
TAP1-2 neg Vasculitls | [ g, coorial, fungal and
TCAad1 T-cell deficiencyviral infectians, sutaimmunity TCRe def (TRAC) MHC-I def wiral infactions. Impaired
(TAP2, TAP1 or TAPEP) Teall praliferation and
Lack of naive T cells, HPY infaction, MC RHOH def (RHOH) ‘ []| antibedy response
MALTI def [MALT1]
tibility te dia and chelangitis IL21R def (iLz1m) HLA AB— T
= = = = Cutaneous granuloma, || Recurrentinfections,
IBD, reduced IgG, respiratory infections IL21 deficiency : ¥ 1
Bousfiha, A J Clin Immunol, 2015 Rackof memary celis
Kaposi's sarcoma, impaired immunity to HHVE OX40 def [0X80) ‘ PMHC- def (B2M) BCLLO def (BCL10)
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I | D with associated or syndromic features I

Thymic Hyper-IgE Inherited bone marrow failure sd
0SSE0US defects ¥ Dyskeral ita (DKC)
ytop dysplasi: (HIES) Anhidratic Ectodermsal
Asaxia, afeT; malignancies; T Tl || Driplaiia (EDA}:
Chromosomal instability Shortlimbed dwarls T
Ataxia telangiectasia (ATM) bt Ly o HL-EDA-ID
I 1'@!!?&‘2“5,'“2‘;‘! b |broad nasal bridgs], viral alined recessive with
d infeectians, hypouricemia || sl
Microeephaly; birdike face; ymphomas; anemia; neutropenis; S5, GFINOPOn £ I c,::m’“m!m“ et : m?d;?u:ﬂ MMERelamey |
Janizing radiation sensitivity, Chromascmal esntary; impaired fractures, seofiosis, Imvahwament, S yopene bacteria and
tability M b 54 matogenes s dolayed shedding of —
Fstability Mijmegen breakage 54 (NBST) span nesis; olayed shedding of Nk S bt i AT
T neuronal dysplasia of arimary teeth, Fyper- i
s K celis XL-DKC (BWCI) call Jre— Colitis (20%).
the intestine extensible jaints, bacterial i :
armaw fallure; loukemia; lymahoma;short ) i 50% :
statura; bireiTka face; sansitiity o tha sun; ?g:;;:’";"m infestions (skin and e e 0815 % High serumn
Chromasomal instability Bloorm sd (BLM) = aubmenary abscesses, e |[TEER : IgMleveks. Imaaired
= duse to sikin, @ystrophic nails, Vic! syndrame [EPES] A
Facial dysmorphic fratures; marogiossia; Shortstature: Stoph qurews, cancidiasls entroporasispremalgaant 0
‘nacterial/oppartunste infections, D-HIES (Job sd | [STAT3) leukokeratosis of the
malibsorpion; pankypegamms- ; — mouth mucoss, palmer Liphngiecusta, HERD O RBRS)
gabusaeria; multiradial configuration — - sl e dysmoepty =
{orom.19, 16} WmunodeBeiency with nephapathy; decressed Cangenital ichthyosis, 2 " g
cortrameric instabilty and fatial sncmabies g‘“.""" :""“:" taribou har, stopic AD-DKE |TERE, TINEZ, Iymphedema sd +T-cell defect
1ICT) (DNMT3B ar ZBTE24) oimEs b b aan ATELL, TERT, ACD) [cCaEL Recurrent baczerial
SMARCALT) i
T - T oppartunistic
HIGM, café-au-lait spats; Lymphama, H;"m“"“‘ i 1 Hepatic veno-pechusive Ll ki
2 ; Ly 3 an,
evlorectal carcinama, frain tumor: [ - ER{ecks. Ine, .t Pancytopenia. iparse Se3lb | geges; pneumocystis o cr
#M52 gk (PMESZ) parashyrakism; conatruncal pr halr 5 Jiravesi cay, || Hessammagiab. fineAl
Teart defiects; abneeal facies. — ﬁ:“ﬁ:ﬁ"";‘:‘:‘f”“"- candida. Thrombacytcp.;
shart stature; Mild motor contral ta ataxia FISH positive. i Gearge sd am’m?““s H5M: Hepatic vano-
and narmal intalligance ta learning (interstitial deletion of 22q11- Factarent pneuman, AR-DKC (RTELY, TERT, occlsive disease Mutaimurity, EDA,
dliffieutrins; mild fasial dyemennhism to per oriop) fecarrent skin abscasios PARN, W woLA, with immuna- Myapathy . Ca++ channel
; Collular AR-HIES PGMI P mnmm deficlency (VODI) e [DRAL, STIN-1)
RNF1ES dot (RNF168) 5 | deficiency fPaM3] 10)
I IT
iral infecticns (EBY, HSY, VEV), Adrenal PR i A | Autainflammation, Amylopectinosis HOILL def (HOILI) |
failure, Shart stature . Low K. MEWA def RiGaS 2tass a, Tt I,
IMcrad) gerital ard ear anomafes R |
CHARGE s (EHD?, SEMAZE) il ”“
=
X1, Thrombocytopenia with small platelets; Multple . [majorityl, of nd sometimes
i % Alopecia, abnarmal thymic absent T cells Immunaodef with multiple intestinal atresias (TTC74)
eczema; lymphomas; autaimmune disease; || ooty
!u ne_phlnpalﬂw bacterial and viral maturation Adild facial Ir Fagl: high farehead), lhed recurrent upper and lower
infections. Winged helix def (FONNI) airatary recurrent pulmanary is FILS =4 [POLEZ)
skott Aldrich s or ¥ Linked —
Thrombocytapenia (mild form) (WAS) | Growth Hormone insensitive dwasfism, dysmorphic features, eceema, lymphoeytic interstitial preumonitis STATSb def (STATSE) |
WaAS-like phenctype, AR WIP deficiency 1T
(WIPFD) Dafucts af Vitamin B12 and Fal wnsreated for rosults in
oo A 1ol 1 on1c mantal retardation TCNZ deficiency  SLCAGAL deficiency MTHTDL deficency
Busfiha-AJ-Chrtmmtnet2615

e =
I1l. Predominantly antibody deficiencies
Recurrent bacterial infections eg : Otitis, pneumonia, sinusitis, diarrhea, sepsis
| Serum Immunoglobulin Assays : IgG, IgA, IgM |
1gG, lgA and/or IgM ¥ ¥ | 19G (%) lgA(¥) Iga¥ Normal Congenital
IgA,lgG,lgM B cell
Exclude 2° causes: drugs [Hx), mysloma [bone and IgM(N / 1) : I hi
marrow]. Lymphoma . Ig loss (not hypo-laM} in ] T
L IgG subclasses 12,3 11gG subclasses 1,23 levels i
urine, Gl or skin HIGM Wvels  (Fessurs (measuie ol Isast bw) 7 2l
leagt baa) O .
pecific antibody
| B Lymphocyte (GD19+) enumeration (CMF) | I_ AL : Ty p—
:::::;:g;:l responses (anii-FES Tabidiphi) 7 el
[ Bamsem | [ 2% e | | SiBedes d
SR S al 35-60 manihs \:G imssa Lx Baeterial and viral
H-Linked Agammaglobu- Gommen Variable - poor Specific
linaemis (BTK) immunadaficioncy Temasiont response : infectons, EBY
Disordars (EVID) P Isolated 1G subclass j
AR infancy £l chranic infectian,
Agammaglobulinaemias Vary rare AR disardars; I Autoimmuna
h hain Def ;ﬁ‘;mc:‘g:‘ : AR ot 1962 Low* impaired cylopania
W heavy chain 3 3 . .
G ; TWEAK, NFKE2 ﬂumw IgA with response to PPS and hib :
Iga (CO7o4) —_— i i i i
Igft (CDTIB) p AID def LAICDA) 96 LL " || cArRD11 gain of
HLNK (BLNK) el UNG def (UNG) =T chonic E5, GV ifocton || o
Is{ieLLe) Bacterial apoorturisilc Others Low Specific unction
Activated PISK-5
PIZKR1 def (PIKIRT) | intections, antibody {PIK3CD, p10) mutations
e L —L : :
an T o INOSD det Igh with Specific Ab P (CARD11)
E47 transeription factor PRSI ARE (INOBE) deficlency —
def (TCF3) hypegammaglobulinemia 1gG subclasses +/-igh,
(Menosemy 7, trisomy 8 MHSE def
or DKC, GATAZ) (MHS6) (eancer) absent IgE, asymptomatic - Ig
heavy chain mutations or
Congenital sideroblasic anemia, dealness, Growth retardasan, delstion (mulstia
developmental delay : TRNT1 def (TRNTT) EBV. CMV viremin. bt
) PIK3R1 chromosomal deletion 14532}
| Trichorress nodosa TTCA7 def (TTC37) Iess-of-function —
T | (PRKRY) Al hive fambda chain,
o ic facial faaturss, Hypatania, i —_— asymptomatic
disorder, severs hypogammaglebulinemia ;
DG MOGE) K chain def (IGKC)




IV. Diseases of immune

dysregulation

T T : hohict . Syndromes with Autoimmunity Immune dysregulation Type 1
I = phagocytic Lymp HLH) | with colitis Interferonopathies
Severs : i Inflammatary bowal disease
| - | s ERV-associated _.\‘I.Ps 1&nnm:g,:lh (1BD) Foliculits, Recurrent +5Kin
p fever — sy : piratory diseases, Arthritis vaseulasitis,
=z poCyle apop TL-10 def (TLE
Specilc bls sl P g XL, Hypogammglobuinemia. CD3 double negative = 2.5 %? Lk mouth ulcers,
asamaly CDT o mmm ) arthropathy
Neuttapenia e P EBY inductzan of HLIL NKT cell + Lymphoma
Increased bleeding "'h. ';'N deficieney. Reduced CTL setivity No Yes L 10Ra def ALIORAY SAMIDI
T 7 on (T, NK} | | ey AP deficiency (CHE) TL- 1R def (TLIORE} Bl
AT, NK). | XLFI (SHZDLA) il
Hermansky Pudlak | [Toome AGSS
d type 2 (APIB erforin 180, recurrent sinopulmanary 3
3 TE = defici : AD, AR, ssivimmme ;
[mcl;w XL, Splenomegaly, Calitis, XIAP bl infections NFATS SAMHDI)
deficiency (CMF) XLP2 (XTAP) - i "
Giant fysesames in FHL2 ALPS-FASFAS) YORATY)
Leskoeytes om blood PRFI} 13
amears with and AD ar AR lupas, bled Inracrantal
Speeific kair shall ectodermal dystrophy: Asteimmunity affecting parashyroid, cytopenias ALPS-FASLG (FASLG) ealeifications, Cerebral atrophy, i
ancmal Mune 13-4 adrenal, other endocsine organs; candidiasis; dental enmel leukadystronly HSAME, Thrombacytopenia,
Low degranulation e hvpoplasis APECED (AIRE) AD atoimmune disease Elesvated i transaminases
(TNE) o ALPS-CASPI0 (CASPLY) Chrenic cerebraspinal fluid {C5F)
Primary FHL3 S, Aleardi-Goutieres (TREXI,
:T::::f‘mdm":; b XL+ Aateamisane enteritis, early oeset dabetes, thyrosdits, AR, Recarent bacterial and virsl RNASEHIB, RNASEH2C, RNASEH2A),
S gas » hemalytis ancmia, thrombosytopenia, scocsa. Lack of CDM4+ infocsions, Functionsl
ik Maunc 18- CD25+ FOXPH Regulatory T cells. TgA, [gET. IPEX{FOXRS Tiwer dysfanction, defective [FNy Progressive encephabopathy intracranial
USTXRPZ T bialogy FADD deficimey (FADD) calcification, Severe develapmental delay,
Specific hair shafl deficiency Lymphprolifiration, suloimmsmnity, impaired T-cell ADARI def, AGS&
anomaly : Primary Bowel function. CDS deficiency (IL2RA) AD, Recurrest bectorisl snd viral (ABART) . AGET (IFTH L),
:-:“;;'F“"‘“"“ p— infections, defective lymphocyle
2 NEC)L e Multi-organ awoimmusity, chronic kg diseese, fxilure to activation
Griscelli sd type 2 bleedings. l thwive, devel ! dela, T | . Recurrent bacterial and veal infections,
e ve, developmental delay, macrocephaly of UTEH) CASPASE B defect (CASPS) e
FHLS (STXEPZ) = autaimmunity {Sidgrens syndrame,

- Salid organ AR, Recurrent infections; ERV cheanic = ;
Specific hair shaft " Tecirrent indections, STATI GOF [STAT3) mmmu Lymphopraliferatian . SLE- L el oo A
asamaly Syntasin 11 s e e Raynaud's disaase and vitiliga), hemehytic
1 ky Pudiak e Variable | severa s g ; o

ermansky Pudisl e
o cytopenias, hypergammaglobulimemia, recurrent e dysplasia, short stature SPENCD (ACPS)
s type 5 (PLON) FIILA (STX2T} R e et T Trera] | MmoleG PRKCdta def (PRECD)
4 ; Early-onset inflammatory disease, rash, tachypnea, systemic
and maktigla vascular infiam, VACI {STING)
sutcimmune chnical features, decreased cireulating B cels
" . CTLAG daf (ALPS-V)
Bousfiha, A J Clin Immunol, 2015 o | (cTLag) Recurrent fever, Eslrnns?ﬁstrnke. Liu?ao racemosa, low IgM,
nodaosa, childhaad ADAZ
s . . . .
VI. Defects in intrinsec and innate immunity
Predominant susceptibility Predominant susceptibility to arasitic infections and Susceptibility to
to invasive infections viral infection fungal diseases Mycobacteria
with pyogenic bacteria | | I [
- Susceptibility to
[ Herpesshuplex Trypanosomiasis s X e,
Predispasition to invash niEielis ADAPOLL Myelopralifaration
bacterial infections | | B3cteremia Chranic
: Daminant clinical IRF8 def (AR form| (IRF8)
[meningitis, {encapsulated phenotyse is herpes Warts, —
soptls, arthitls, . simales encephalitis y Candidiasis s ibility to
osteomyelitis and bacteria) (HSE) during p e
abscesses), often in the infetion with herpes infections, Myelokathexis , Candida
absence of fever. No spleen smalex virs tyae 1 Occasionally RORc def (RORC)
(HSVL], usualy AD. Neutropenia, red i i T
penia, reduced B
Predominant pathogens e a3 | | call numbers. no ectodermal MSMOD
. anige, 5. aures .
U d Isolated Warts/ human papilloma dysplasia 1112 —IFNy axis def.
e e e (e Routine screening virus Infection.
iginosal. twsts are normal.
bacterial infections fskin ) WHIM sd (CXCR4) [ AD IFNGRI
infactions and upper asplenia Specific tests T AD: STATA {gain of osteamyelitis).
respiratory tract waamining the TLRY Human papilloma virus i
infections). improve wih | | VRPSA) pathwey : marked : fnction) (K7 Complete AR IFNGRI and
age. decreass in the abiity lgroup B1} infections and T AR IFNGR2 (Serious
'
?_rﬂﬂe X s skin cancer AR: ILI7RA disseminated BCG
Routine screening 1E8-B/-A In response to Epiderm i and environmental
tests a:e rwr-wali Eiedfﬁc TLR3 agonists and AT o ILL7RC e
;:::fr;;:::;rtvx L HSV1 infection. (EVERL/TMCE T {soft tissue, bone marrow,
cytokine production and = EVER2/TMCS) Invasive candidiasis lungs, skin, banes and
COB2L shedding) : AR: o lymph nodes), Salmaonella
available only in UNCS3B1 Viral infections spp., Listeria
specialized dinical STAT1 def disease monocytogenes and viruses
immunolagy lzbarataries. TRz . CARDS def
— STAT2 deficiency i ) Partial STAT1 LOF (AD),
T et Partial IFNyR1, partial
AD: Severe viral infections Ll IFNyR2 , complete IL-
IRAKA def (IRAKA) o CD16 def Blepharitis, 12RB1, complete IL-
and 128,complate
TRIE ; 1SG15, XL CYBB, IRFS, Tyk2,
MyDES def (MYD8S) Severe influenza 1 "
macroglossia NEMO
TRAF3 disease d AL
— \RF7 def ACT1 def (ACT1) usually less severe

Bousfiha, A J Clin Immunol, 2015

T Clin Imrmunal (2015) 35727 738
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CONTROLLO GENICO DELLE CELLULE IMMUNITARIE

;e°C‘° o,
s g
(1FIH1]

Granulocytes

|_ Lymphocytes
1

B Cell TCell [SKAP2]
— Progenitor Progenitor [HERC2]

DISEASES RESULTING FROM ALTERATIONS IN
THE IMMUNE RESPONSE

AUTOIMMUNITY ALLERGY

AUTOINFLAMMATION

mwd>m=aOn 2 =

NORMAL
INTERNAL ANTIGENS IMMUNE EXTERNAL ANTIGENS

RESPONSE

NEOPLASIA IMMUNODEFICIENCY

mw > >m>NnmoO

Library Journal Vol.06 No0.05(2019)
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DISEASES RESULTING FROM ALTERATIONS IN
THE IMMUNE RESPONSE

1N

ALLERGY

EXTERNAL ANTIGENS

IMMUNODEFICIENCY

Library Journal Vol.06 No.05(2019)

PRIMARY IMMUNODEFICIENCY

DIFETTI IMMUNITA' DEFICIT FAGOCITI
UMORALE
SINDROME DI KOSTMAN
NEUTROPENIA CICLICA
AGAMMAGLOBULINEMIA X-LINKED CHEDIAK HIGASHIL

IMM. COMUNE VARIABILE

DEFICIT SELETTIVO I6G

DEFICIT SELETIVO IGA
IPOGAMMAGLOBULINEMIA TRANSITORIA

DEFICIT GRANULI SPECIFICI

MAL. GRANULOMATOSA CRONICA
DEFICIT DI MIELOPEROSSIDASI
DEFICIT DI RECETTOREPER L'IFN-G

——

IMMUNODEFICIENZE
eI S PRIMITIVE

DEFICITDI CIR DEFICIT DI

DEPICITOTC3 - DEFICIT 0T FATTORE H PRI Gl NS
DEFICIT DI FATTORE I SCID
/ X gIE[l):ICIT ADENOSINA DEAMINAST
DEFICIT CATENA Y RECETTORE IL
S DISGENESIA RETICOLARE
DEFICIT IMMUNITA
CELLULARE
DEFICIT IMMUNITARI

S. DI DIGEORGE *

5. DELLE CELLULE NUDE ASSOCIATI A SINDROMI

DEFICIT TCR

DEFICIT MHC CLASSE I CANDIDIAST MUCOCUTANEA CR.
DEFICIT TAP-MHC CLASSE I SINDROME CON IPER IGE
DEFICIT TK ZAP 70* SINDROME DI WISKOTT ALDRICH
DEFICIT PNP ATASSIA-TELANGIECTASIA
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1 O Campanelli di Allarme

delie Immunodeficienze Primitive ¥

-+
: Ascessi ricorrenti
:;Onoo pltllﬁf “bm e profondi alla cute
‘nel corso di un anno. )
-} aglu orgam
Due o pit gravi |
infezioni ai seni nasali :::‘: m&‘g
L il primo anno di eta.
x S Necessita di ricorrere
Due o piu mesi di R 5
agli antibiotici per via
trattamer.ttc.» a:\m{lotbo P osa per
CONACAERL IIlattatl, combattere le infezioni,
. Due o pia infezioni
g Dmo ph polnonlu profonde come:
! h un anno, . meningite, ostiomielite,
|  sepsi
Il bambino nonriesce ~  _ Presenza nella stessa
ad aumentare di peso Afamlglla di casi di
0 & crescere v Immunodeﬂchnu
normalmente. . primitiva.
COME ORIENTARSI

DEFICIT B-

da batteri COMPLEMENTO:
extracel. da piogeni

dopo i primi sei attacchi di edema

mesi di vita

SCID
da virus, funghi,
protozoi

esordio precoce
(prime settimane)
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DISEASES RESULTING FROM ALTERATIONS IN
THE IMMUNE RESPONSE

IMMUNODEFICIENCY

Library Journal Vol.06 No.05(2019)

EROS e ot

A PARTIRE DAL 7° MESE DI VITA RICORRENTI EPISODI DI FLOGOSI A CARICO DELLE PRIME VIE AEREE

=N - IN UN ANNO
LAy e
1L 4 [

e e
| POLMONITE E OTITE | | GASTROENTERITE |
| BRONCHITE |
Ig6
o ==l TMMUNOGLOBULINE'E.V 460/mg/Kg

AGAMMAGLOBULINEMIA CONGENITA (MALATTIA DI BRUTON)

Pro-B cell Pre-B cell B cell Plasma cell .\{

1 Heavy chain
+ surrogate
TN light chain

Mature
B-cell receptor

BTK

The patient has a mutation
on exon 15, A504T, which
changed an asparagine
residue to a valine residue.

12



SEGNALI BTK

Integrin ~ Fc Receptor ~ GPCR TLR  Death
BOR Receptor  prg
I I Cytokine
; Receptor
-
o v e I !! m
e
» » J
I'e e
\ ', .- FADD
! Syk Lyn ' .7 -
R o ) . -
1.Cy2 ‘%\ v,.‘_',"_ e
[Dac]+1r3 @:: -
BLNK
Gene: BTK
0, .
827% X-linked
0, . Rac
18% NON X-linked Cded?
: ' Cytoskeletal Apoptosis Proliferation Gene
Calcium Tnflux Remodeling Survival Differentiation Expression
OMIM
f__,.--"' anb_me
Online Mendelian Inheritance in Man ; T University

J# 300300 BRUTON AGAMMAGLOBULINEMIA TYROSINE KINASE:BTK Gene map locusXq21.3-q22

UJ#601495 AGAMMAGLOBULINEMIA 1, AUTOSOMAL RECESSIVE:
U#613501 AGAMMAGLOBULINEMIA 3, AUTOSOMAL RECESSIVE:
U#613500 AGAMMAGLOBULINEMIA 2, AUTOSOMAL RECESSIVE:
U#612692 AGAMMAGLOBULINEMIA 6, AUTOSOMAL RECESSIVE:

U#613502 AGAMMAGLOBULINEMIA 4, AUTOSOMAL RECESSIVE:

AGM1 Gene map locus 14932.33
AGM3 Gene map locus 19q13.2

AGM2 Gene map locus 22q11.21
AGM6 Gene map locus 17q23

AGM4 Gene map locus 10q23.2

U#613506 AGAMMAGLOBULINEMIA 5, AUTOSOMAL DOMINANT: AGM5 Gene map locus 9934.13

U# 300310 AGAMMAGLOBULINEMIA, X-LINKED, TYPE 2; AGMX2 Gene map locus Xp22

19/01/2020
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http://www.ncbi.nlm.nih.gov/omim

GIOVANNI 11anni

SAMUELE 7 anni

Fin dai primi mesi di vita infezioni recidivanti delle alte e basse viee aeree, otiti e IVU con
necessita’ di ricovero

Emocromo: GR 4660000 mmc GB 3500 mmc

N 20% L 80% PCR 1 mg/DL VES 19

IMMUNOGLOBULINE

OIgA 29 (v.n. 60-270)
OIg6 423 (v.n. 707-1919)

OIgM 41

(v.n. 61-276)

DOSAGEIO SOTTOCLASSI IG
OIg61400 (v.n. 646-129)
0Ig62 104 (v.n. 337-100)
OIg63 47 (v.n. 64- 44)

OIg64 6

(v.n. 71-54)

SOTTOPOPOLAZIONI LINFOCITARIE

QCD3 71%(55-84)
QCD4 38%(31-60)
0CD4/CD8 1,65

QCD8 23%(13-41)
QCD19 22%(6-25)

UIg6 tossoide 0,43 (0,11-0,5) +
UIg6 difterico 0,06 (0,01-0.09) +/-
OHbsAg 12,50 (> 11 positivo)

o

Emocromo: GR 4460000 mmc 6B 6800 mmc N
50% L 43% PCR 0,01 mg/DL VES 10

IMMUNOGLOBULINE
OIgA 30 (v.n. 41-315)
UIg6 416 (v.n. 633-1016)
OIgM 37 (v.n. 56-261)

DOSAGGIO SOTTOCLASSI I6
UIg61400 (v.n. 571-116)
0Ig62 73 (v.n. 257-110)
UIg6324 (v.n 61-34)
UIg646  (v.n. 32-25

SOTTOPOPOLAZIONI LINFOCITARIE
LICD3 647% (55-84)

11CD4 30% (31-60)

1CD4/cb8 1.20

1ICD8 25% (13-41)

0 ¢CD19 22% (6-25)

QIg6 tossoide 0,83 (0,11-0,5)
QIg6 difterico 0,16 (0,01-0.09)
OHbsAg 6,60 (> 11 positivo)

A novel compound heterozygous TACI mutation in an autosomal recessive Common Variable
Immunodeficiency (CVID) family
V. Lougaris?, R. Gallizzi?, M. Vitalit, M. Baronio?, A. Salpietro?, A. Bergbreiter3, U. Salzer?, R. Badolato?,

A. Plebanit

I87N

C104R

GACTGCATCAGCTGT

TACTTCTGTGAGAMACD

1

GLACTGCATCAGCTGT

sinnninnnnnnin
BACTECANCAGOTGT

l

TACTTCTGTGAGRALD

control

Patient 1

Patient 2

Common Variable Immunodeficiency (CVID) is
a primary immune disorder characterized by
low immunoglobulin  serum levels and
increased susceptibility  to infections.
Underlying genetic causes are only known in
less than 15% of patients and encompass
mutations in the genes encoding for ICOS,
TACI, BAFF-R, CD19, CD20, CD81 and
MSH5. TACI is the most frequently mutated
gene among CVID patients. We report on two
paediatric  Italian male siblings  with
hypogammaglobulinemia and recurrent
respiratory and gastrointestinal infections in
association with a novel compound

heterozygous TACI_mutation. Both patients

carry _the 187N/C104R_mutation that has not
been reported yet. This results in aberrant

TACI expression and abrogates APRIL binding
on EBV B-cells. This study identifies a novel
combined mutation in TNFRSF13B increasing
the spectrum of TACI mutations associated
with CVID.

Human Immunology In press

19/01/2020
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IMMUNODEFICIENZA
COMUNE VARIABILE

BAFF APRIL
QOdifetto 0 difetto
intrinseco delle intrinseco delle
cellule B cellule T
(da mutazione di (da mutazioni di
CD19; 16p11.2) ICOS:; 2933)

TACI BCMA

BAFF-R
mutazioni dei recettori di TNF o Proteogiycais
B cell
TACI deficiency BAFF-R deficiency FIG 1. BAFF, APRIL, and their receptors on B cells.
o o ®
W 3K m - '\‘
- I W Altri difetti mendeliani noti sono i deficit di
MSH5, CD81 e CD20. La maggior parte dei
5 —— casi & sporadico, ma si ritiene che circa il 20%
:::"" ——— P pr— possa essere familiare, a tfrasmissione
autosomica dominante (80%) o autosomica
O Mut. TNFRSF13B OTNFRSF13C recessiva (20%).
(17p11.2) (22q13.1-q13.31)

GENES ASSOCIATED WITH MONOGENIC FORMS OF CVID:
SUMMARY OF GENETIC, CLINICAL AND IMMUNOLOGICAL FEATURES

PRKCD, 2.14%
PLCG2, 2.14%

NFKB2, 5.35%

NFKB1, 1.60%

PIK3R1, 4.81%

VAV1, 0.53%

RAC2, 0.53%

BLK, 0.53%

IKZF1 (IKAROS), 3.21%
N IRF2BP2, 0.53%

~ ICOS, 3.74%

TNFSF12 (TWEAK), 0.53%
CD19, 3.74%

CD81, 0.53%

CR2 (CD21), 1.07%
MS4A1 (CD20), 0.53%
TNFRSF7 (CD27), 4.81%
1L21,0.53%

IL21R, 3.21%

N4

i

U

W monogenic cause
(estimated 2-10%)

[ unknown genetic cause
Ly modifier genes (prevalence unknown):
TNFRSF13B (TACI), TNFRSF13C (BAFF-R), MSH5, MSH2,
MLH1, RAD50, FCGR2A, HLA-DQ/DR, ORC4L, CLEC16A, etc.

19/01/2020
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PROTEINS ENCODED BY COMMON VARIABLE
IMMUNODEFICIENCY DISEASE GENES

T CELL NUCLEUS TARGET GENES

©®g STAT \IA\I\/\/\I
IL-21 .‘ IKAROS

\ Th cel
) dmmn» nt. act -uonp

L21R \ tiation survival,

L \”3" %l NF <B1

nHO NF-K B’
a
TWEAK C LRBA
recyciing

BAFF  APRIL °°27 |cos TCR
BAFF TWEAK %.Q

CTLA-4 C
MYCEI TM
cT’c"” os “ wHc -y
coso/
% i oot
Ig class switching
S oy inal differentiation
100,
e # Qe p NF-B2 B ceLL
sl / | NFxBY | s
D [ g [, OO
GC reaction 5 i Ig class swiching diferentiation
r::::m"ﬂ dﬁ‘”’w‘::'m IRF2BP2 v m 13;{:»:"”“
Y IKAROS k AR
\VZANYZ/ANVIANV/ANV/ANV/ANV/ANV/ANV/ANV/ANVIANV/ANVIANV/ANV/ANV/ANV/ANV/A\V// NucLeus
TARGET GENES L
AOU POLICLINICO - MESSINA 0 30/°
UOC PEDIATRIA D'URGENZA CON PS e OB
AMBULATORIO IMMUNOALLERGOLOGIA TMMUNODEFICTENZE
5,1%
. . . . DEFICIT IgA
24.200 visite b/ni 1-6 anni J

) 4

7431 IRR
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MUCOSAL IGA DEFICIENCY

i9]

Autoimmunity Infection
Cancer

3) (Mucosal) vaccination
4)Therapeutic Igh antibodes

Mesenteric
lymph node

1) FeaRl Blocking antibodies or
s

peptide:
2) Monomeric lgh or antiFcaRl Fab

Skin Vessel Colon? Joint

Frontiers in Immunology March 2019 | Volume 10 | Article 553

DISEASES RESULTING FROM ALTERATIONS IN
THE IMMUNE RESPONSE

IMMUNODEFICIENCY

Library Journal Vol.06 No0.05(2019)
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COMBINED T CELL AND B CELL DEFECTS

# DEFECTS OF SIGNALING
TB4NK-SCID

[coereets) @

BE) DEFECTSinDNA
Reamrangement and Repair
defacts.

deficiency (FOXN1}

18 DNA ligase IV

19 Cernunnos deficiency

TEBNK+SCID

20 RAG 1/2 deficiency

21 DCLREIC (Artemis) deficiency

22 DNA PKe deficiency

TBllowINKs ‘

23 Refticular dysgenesis {ak2 mutation) |
- PURINE METABOLIC DEFECTS

TENK-SCID

24 Adencsine deaminase

{ADA)
25 Purine nucleoside he
mraeiy phospherylase
26 Omenn syndrome (hypomutations
in several SCID-elated genes)

SevereCombinatedID

a Large pre- Small pre- Immature | Mature Plasma
Bone marrow Pre-B-lcell Blicell Bicell Beel | Beel cell
oL-0-0-0-0- @

pro-8 cell / RAG1 A A g

RAG2 DNA ligase IV

l/. Artemis cor

Tcell

o+o+o+o+o w |

l2RG RAGz D%  CO% .. @ 5]

JAK3  Artemis CD3;
IL7RA Ligase IV Thymus cpal -
cos*
T cell
NK
e Blood
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Davide 2 mesi

Unigenito, Nato alla 38° settimana di gestazione
Parto eutocico, PN 3.250 Kg. L 50 cm
Perinatalita nella norma

Ittero fisiologico. Allattamento con formula.

1 mese:

DIAGNOSI DI APLV —>idrolisato spinto

ERITRODERMIA E DESQUAMAZIONE CUTANEA DIFFUSA

EQ Diarrea importante
Mughetto al cavo orale

viso, cuoio capelluto, arti inferiori, tronco,
mani; intensa desquamazione essudativa

in sede retfroauricolare, guance e

pieghe del collo. distrofia
Linfoadenomegalia ed epatomegalia

Xerosi cutanea diffusa in corrispondenza del

ESAMI EMATOCHIMICI:

GB: 10420 mmc (N 65.L 4, E 21, M 10%)
assenza di linfociti B, linfociti T nella norma

TgA e IgM assenti  IgE: 10450 UI/ml

SINDROME DI
OMENN

RAG1-2

Eterozigote composto C.m
per la mutazione
TMO €2387T/C30166 del '
gene RAG1

LA SINDROME DI WISKOTT ALDRICH

Alterazioni linfo B: pazienti WAS sono capaci di produrre
anticorpi contro certi microrganismi (come il tetano) ma sono
incapaci di produrne contro altri germi, come I'’Hemophilus
influenzae o lo pneumococco, che presentano sulla loro
membrana antigeni polisaccaridici

e o e T Lrl Rl R B N T
T OTELE ¢ ovas 4o
A :......m:"".:‘: I 353 3 =5
X-Linked
(Xp11.22-p11.23) 1:250.000 M

La WAS & classificata come

Alterazioni linfo T: candida; Pneumocistis carinii, Herpes virus

Alterazioni piastrine: piccole e ridotte (15.000-35.000)->
emorragie

> Malattie autoimmuni

“immunodeficienza combinata”,
poiché il deficit immunitario
colpisce il sistema di entrambi
i linfociti B e T, i principali
produttori di anticorpi, e come
“sindrome”, poiché presenta
alcuni altri problemi clinici

Disease
and OMIM number for
disease entry {examples)

Clinical criteria for a probable diagnosis
{= clinical diagnosis classification)

Wiskott-Aldrich syndrome
(XLT/WaS)

301000, 614493

At least one of the following:

AND male patient with thrombocytopenia (less than 100,000

AND small platelets (platelet volume < 7,5 fl)

erzema
recurrent bacterial or viral infections

autoimmune diseases (incl. vasculitis)

malignancy

reduced WASP expression in a fresh blood sample
abnormal antibody response to polysaccharide antigens
and/or

low ischemagglutinins

positive maternal family history of XLT/WAS

platelets/mm3) (measured at least twice)

ESID Registry - Working definitions for clinical diagnosis of IEI
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DISEASES RESULTING FROM ALTERATIONS IN
THE IMMUNE RESPONSE

IMMUNODEFICIENCY

Library Journal Vol.06 No.05(2019)

SINDROME 18q-: CORRELAZIONE GENOTIPO/FENQTIPO

Bassa statura ELENA

Ritardo mentale grave

Microcefalia

Ipertelorismo,  Epicanto,  Ptosi
palpebrale, Nistagmo Strabismo,
Orecchie a basso impianto
Prominenza dell' elice e dell
antielice, bocca a carpa, dita
lunghe, affusolate

ievere / moderate
. ] e
Bassa statura ALICE
Ritardo mentale lieve
Microcefalia

-

IRR, deficit IgA

Epicanto, Nistagmo Strabismo,

Orecchie a basso impianto

Radice nasale appiattita, labbro

superiore corto. mandibola
cardiopatia congenita

ot b

mild MR

TOqZZ 3 or
o] PP | GH insufficiency & | CAA cPicL Mm‘omml
c devel
Shass 76 stature delayed myelination
foot
DEFICIT IgA deformities

Int J Immunogenet. 2007 Jun;34(3):143-7. Mapping susceptibility gene locus for IgA deficiency at del(18)(q22.3-q23);
report of familial cryptic chromosome t(18q; 10p) translocations. Dostal A et al.

19/01/2020
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B Alla nascita Tetania ipocalcemica
W ipertelorismo, micrognatia, basso impianto delle orecchie
e labbro superiore ipoplasico

H IRR

EIpoplasia dell'arco aortico e del cuore

SINDROME DI DI GEORGE

Ecromosoma 22q11

mcromosoma 10p14-p13

Wilson et al. (1991); Shaikh et al. (2000)

Alessia 6mesi

22p13 @ 1015

22p12 — thetd
22p11.2 ivpiz
22p11a1 10p11.2
2241141 thgtst
104112
2231142 10421
1022

22412
10423
10424
22al3 10925

Jawad et al. (2001) Kawame et al. (2001)

SDR DI NETHERTON

JAMA Dermatology February 10, 2016

Eritrodermia ittiosiforme AR

»>Costituzione atopica (elevate IgE totali, manifestazioni atopiche, frequenti
sovrainfezioni virali, fungine e batteriche, inclusa la “staphylococcal scalded skin
syndrome (SSSS)” dalla nascita). Le manifestazioni allergiche piu frequenti sono
date da orticaria, angioedema, dermatite atopica, asma.

"I bamboo hair", come vengono
anche definiti, sono caratterizzati
dallinvaginazione dell'estremita
distale dello stelo del capello
nell'estremita prossimale. | capelli
sono radi, corti, si spezzano
facilmente.

ST == oy

19/01/2020
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Rayan 6 anni

=1 MESE: dermatite —> latte di soia, idrolisati
proteici con scarso beneficio

=8 MESI: frequenti episodi di otiti, wheezing,
diarrea, scarso accrescimento,

Cicli di corticosteroidi e antistaminici per os e
corticosteroidi

topici con parziali temporanee remissioni

EO:

= occhi infossati, sella nasale larga e punta del naso carnosa

= severa dermatite pruriginosa impetiginizzata

= presenza di elementi nodulari, di un particolare colore grigiastro
(ascessi freddi)

= ohicomicosi

Es. lab.:

Ipereosinofilia (5890 mmc), IgE 4121 UL/ml

negativi e/o nella norma: AGA, EMA, TGA, esame parassitologico delle
feci, autoimmunita

i7m32 SINDROME DA IPER-IGE

Tipizzazione molecolare :
Mutazioni 1144C>T del gene STAT3

TERAPIA :amoxicillina + acido
clavulanico (51mg/kg in 2
somministrazioni)

TRAPIANTO MIDOLLO?

17p12

SINDROME CON IPER IgE o S. DI GIOBBE

HIERIS (Hyper-IgE Recurrent Infection Syndrome) HIES ( Hyper-IgE Syndrome)

¢ pustole urenti dalfla pi
allacima debcapf' (Libro d

ei piedi fino

iob

MUTAZIONI GENE STAT3 (17q21)

(5diverse mutazioni)

MUTAZIONE GENE Tyk2 (19p13.2)

MUTAZIONE GENE DOCK8 (9p24.3)

o Follicular -
. dendriticcell /[

be 2,7)

73

Jak1 Jak1)

Ja \
()

Proliferation

S0Cs3

STAT1

T-bet

GATA-3
a

3 D i s
STATS P 4 '
(STAT2) é&%
A §>'f';.
s J”D‘"“
&
L2710 oo . Nature Reviews | Immunology

19/01/2020
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Lougars et al. Ophanet kasnal of Rave Diseases (276] 113

DA 10.1186/513023 015 038 1 ¢ Orphanet Journal of

Rare Diseases

Wews

Proteus syndrome: evaluation of the
immunological profile

Vassilios Lougaris'”, incenzo Salpietra?, Maricia Cutrupf’, Manuela Baronio”, Daniele Moratte?, M.R Pizaing”,
Kehitij Mankad®, Silvana Briuglia®, Carmelo Salpietro’ and Alessandro Plebani’

14p13-TD
14p12——— —

14q12
14921.1
14922.2 aaan
14233 el d \\}mmmmm
metabolism  angiogenes:s
14g31.1 .
14g32.12 Ea
(GENGMIC CAGECATCCCABECACATC TETCC . v e eeeeemee s ceeraees GEASTHCATC AAGACT TEECEECCACEE TACT
14g32.32 i
Forward CAGECA TCCCAGECACA TC TETCE TCT“ST}\ET’!C;MGACCECCGG’IGCEREA Rewerse
AKT1gene ™™ BN "
ol site

DISEASES RESULTING FROM ALTERATIONS IN
THE IMMUNE RESPONSE

IMMUNODEFICIENCY

Library Journal Vol.06 No0.05(2019)
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MALATTIA GRANULOMATOSA CRONICA

Sottotipo® Frequenza
Ereditarieta %) del casi (%)
X910 5560
gp91phox Xp21 XL Xx91° 5
X91* 13
p22phox ‘ 16p24 AR :;:3 H
pafphox | 7qll23 | AR | e 25
]
p67phox 1025 AR &5.,,71 y (5]
p4Ophox 220131 AR | AdOY /
Tabella 1. * La soprascritta indica che la proteina viene espressa in quantita normale
(+), ridotta (-) o & assente (0).

Infezione da Aspergillo a qualsiasi eta

Infezione da Serratia a qualsiasi eta

Osteomielite

Linfadenite da Stafilococca

Ascesso epatico

Colite granulomatosa

Ostruzione delle vie zeree e/o digestive /o urinarie da flogosi granulomatosa

Tabella 4. Campanellid'allarme che devono far pensare ad una Malattia Granulomatosa

Cronica.

ESID Registry - Working definitions for clinical diagnosis of IEI

1:250.000
M:F= 1:1
delle

incapacita cellule

19/01/2020

fagocitiche

(granulociti neutrofili, eosinofili, monociti e

macrofagi) di uccidere i

fagocitati

microorganismi

Infezioni ricorrenti da: Aspergillus fumigatus

e Candida, e batteri catalasi positivi
Staphilococcus aureus, Salmonella,
Pseudomonas,etc
Ascesso cerebrale o infezione
funging disseminata
':Sn";‘;':': Dermatite purulenta

batterica

fscessa
epatico

Danno renzle 63
granuloma relluretere
o nele pehi

Infezione
dei linfonodi

Ascesso sottocutaneo

Malattia infiammatoria
cronica intestinale

Osteomielite

MALATTIA GRANULOMATOSA CRONICA

Newrophil

Granuloma
formation

Mucrobes
o
Defective

G" 9 il
e

Infezione da Aspergillus spp. a qualsiasi et

Infezione da Serratia marcescens o qualsiasi efa

Osteomielile

Linfadenite da Stofilococco

Ascesso epatico

Ostruzione delle vie digestive e/o urinarie da flogosi
granulomatesa

AIEOP, 2015
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LEUKOCYTE ADHESION DEFICIENCY, TYPE 1 (LAD-1)

O Anomalia del processo di adesione dei leucociti
O Marcata leucocitosi
Q Infezioniricorrenti.

AR
Prevalenza:? > 300 casi

Seminars in Fetal & Neonatal Medicine xxx (2015) 1e9

DISEASES RESULTING FROM ALTERATIONS IN
THE IMMUNE RESPONSE

IMMUNODEFICIENCY

Library Journal Vol.06 No0.05(2019)
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CLINICAL SIGNIFICANCE OF COMPLEMENT DEFICIENCIES

TABLE 1. Hereditary Complement Deficiencies in Humans

Deficiency Reported Cases or Incidence Primary Clinical Manifestations

Clq 41 SLE-like syndrome, encapsulated bacterial infections
Clr/s 19 SLE-like syndrome, encapsulated bacterial infections
C4 26 SLE-like syndrome, encapsulated bacterial infections
c2 1:10,000 to 1:20,000 SLE-like syndrome, encapsulated bacterial infections
C3 27 Bacterial infections, SLE-like syndrome

C1-INH 2-10:100,000 Angioedema

MBL 2-7% UK population Increased susceptibility to bacterial infections
MASP-2 9 Caucasians Unknown

Factor B 1 Meningococeal infection

Factor D =10 Meningococeal and encapsulated bacterial infections
Properdin =100 Meningococcal infection

Factor H 22 hemolytic uremic syndrome Membranoproliferative glomerulonephritis;

Factor 1 31 Encapsulated bacterial infections

C5 30 (0.0014% Japan) Meningococcal infection

C6 80 (0.0027% Japan) Meningococcal infection

c7 70 (0.0041% Japan) Meningococeal infection

ca 70 (0.0027% Japan) Meningococeal infection

c9 1:1000 and 0.0027% Japan Meningococcal infection (less than C5-C8 deficiency)
CR3/CR4 1:1,000,000 Leukocyte adhesion deficiency

CD39 Paroxysmal nocturnal hemoglobuinuria

Ann. N.Y. Acad. Sci. 1173: 108-123 (200¢

EDEMA ANGIONEUROTICO EREDITARIO

-'1:150.000
- AD, 10% DI MUTAZIONI DE NOVO
9 DIFETTO GENETICO:
MUT. GENE 1lgtl-g13.1,
78% C1-INH ASSENTE (TIPO 1)
22% C1-INH INATTIVO (TIPQ2) 1tr1%
11pld
F
it
114912 7 F
4 ATTACCHI RECIDIVANTI 11413
< EDEMA DEL SOTTOCUTANEO 1114
- EDEMA DELLA SOTTOMUCOSA e
GASTROENTERICA E RESPIRATORIA 11423
4 EDEMA LARINGEO 11424
4 NAUSEA, VOMITO 11525

JDOLORI ADDOMINALI
3 C1-INH <5 MG/DL (TIPO 1)
4 C2E C4 RIDOTTI

(Cicardi et al., 1982; Cicardi and Agostoni, 1996; Bowen et al., 2001).
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DIFETTI DI IRAK4 E
INFEZIONI DA PIOGENI

Pyogenic Bacterial Infections in
Humans with IRAK-4 Deficiency

Capucine Picard,” Anne Puel,” Marion Bonnet," Cheng-Lung Ku,’
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Library Journal Vol.06 No.05(2019)

Sclence 299, 2076 (2003);
DOI: 10.1126/science. 1081902
AYAAAS

3 bambini con infezioni invasive da
Gram + (STR.P, S.aureus) e scarsa
risposta infiammatoria in assenza
di alterazioni fenotipiche
dimostrabili

.

Deficit di produzione di citochine
(TNFa, IL-6, IL-1. IFNg)

.

Mutazione in omozigote di IRAK-4
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Review Article
Innate Immune Recognition of Mycobacterium tubercnlosis

Johanneke Kleinnijenhuis, Marije Qosting, Leo A B, Joosten, Mihai G. Netea, . .
and Reinout Van Crevel citochine

B— (TNFa, IL-4, IL-8. IL-12

Novel mutations in TLR genes cause hyporesponsiveness to IFNg)
Mycobacterium avium subsp. paratuberculosis infection
Mangesh R Bhide*12, Rastislav Mucha?, Ivan Mikula Jt!, Lucia Kisoval,
Rostislav Skrabana2?, Michal Novak? and Ivan Mikula srl-2

Tarik I N5 associated with su sceptibility to tuberculods
Receplar/sigralling pathvay Gene Amino acid Association
TLRI LE05T>G L=5025er [34]
BIET>C AmISRAT
TLRZ 2259654 Argisicin [26]
196 10174 D* — 95]
TiE¢ 19343456 AspaasGly 197, 98]
196CST Thr3oolle
T1mE 1083650 Thr31Thr [100]
ASCHT SersFro [140]
4955C5G — 40]
. 292456 — 40]
3943436 — [40]
5083A5G Meti vl 40]
. BEEASG Lysl96Lys 98]
411C5T His137His [55]
TIRAP SBCHT serl30Len [101]
336456 — (103, 104]
&01CT —
371GC - [103]
DC-SIGH 939C>T — BMC Gereticy 2009, 10:21
Meck
region — 193,105, 106]
length Clinial ard Dewwloprental Immmokbgy
Y ———— Vckurce 2011, Articls ID 405310, 12 pagss

DIFETTI DI MyD88 E .
INFEZIONI DA PTOGENI SClence

Pyogenic Bacterial Infections ggfrg;ggggefggghé%f%_
in Humans with MyD88 Deficiency o ’
A A L < . . . . .. .
' ' ' 9 bambini con infezioni invasive
it | i e | e ﬂ% da Pneumococco negativi per
" | A - mutazione IRAK-4.
' %u; 'Em Deficit di produzione di
N S R TNFaq, IL-6, IL-8, INFb
A PamCSK, PamCSK, PolyiiC)  LPS  Flagelin 3M43  3M2  Rs4d ‘
i (TLR1/2) (TLR2/8) (‘TLRY) (TLR4) (TLRS) (TLR?) (TLR8) (TLR7.8)
W e Mutazioni in omo- o eteroz.
o = composta in 9/9 a carico di
siie - Myd88
we.1p s O
Notind cedin the con sols >0 = 10% ofthe conwos I 75 - 100% of the controls

Not induced in e patients [l 10-75% of the controls.

Deficit di produzione di
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INFEZIONI RECIDIVANTI DA STAFILOCOCCO |
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ALTERAZIONI DEL SEGNALE INTRACELLULARE A VARI LIVELLI, IN RAPPORTO ALLA
MOLECOLA INTERESSATA E AL PATHWAY CITOCHINICO ALTERATO,
DETERMINEREBBERO UN'AUMENTATA PREDISPOSIZIONE A SVILUPPARE UNO SPETTRO
PIU" O MENO AMPIO DI MALATTIE INFETTIVE

IL-12/-23
Receptor 5 y
IL-6Rs IL-10Rs TNFRs TIRs
superfamilies {
Receptors IFN-yR IFN-o/-pBR IL-12/-23R CD40 TNF-aR TLR3
MyD88
UNC-93B
IRAK-4
| TYK-2 | l
—
Signalling | NEMO |
molecules
STAT-1 STAT-3 | | i !
| 1xBe |
Critical IL-12 IFN-o/-f3 IFN-y/IL-17 IL-6/-10 IL-12 IL-10 et al IL-6 etal IFN-«/-p/-h
cytokines
Principal Mycobacteria Viruses  Mycobacteria S. aureus Mycobacteria Pyogenic S. pneumoniae HSV-1
pathogens y bacteria
Y g i iz 92 &%
@ = v
Other Intra-M¢ Salmonella and Candida Mycobacteria S. aureus
pathogens pathogens other intra-M¢ Viruses
pathogens Fungi
Gurrent Opinien in Immunclogy

Current Opinion in Immunology 2007, 203943

19/01/2020

29



19/01/2020

CANDIDIASI MUCOCUTANEA CRONICA

FAMILIAL CHRONIC NAIL CANDIDIASIS WITH ICAM-1 DEFICIENCY:
A NEW FORM OF CHRONIC MUCOCUTANEOUS CANDIDIASIS
Zuccarello D, Salpietro DC, Gangemi S, Toscano V, Merlino MV, Briuglia
S, Bisignano G, Mangino M, Mingarelli R, Dallapiccola B J Medical
Genetics, 39(9): 671-75, 2002

A GENE FOR FAMILIAL ISOLATED CHRONIC NAIL CANDIDIASIS
(CMC) MAPS TO CHROMOSOME 11p13-q12
Mangino M, Salpietro DC, Zuccarello D, Gangemi S, Rigoli L, Merlino
MV, Briuglia S, Bisignano G, Mingarelli R, Dallapiccola B.
European Journal of Human Genetics, 21,622-9,2003

Johns
Hopkins
University

OMIM

Online Mendelian Inkeritance in Man

UCANDIDIASIS, FAMILIAL, 6; CANDF6 Cytogenetic locations: 6p12.2 OMIM: 613956
UCANDIDIASIS, FAMILIAL, 5; CANDF5 Cytogenetic locations: 22q11.1 OMIM: 613953
UCANDIDIASIS, FAMILIAL, 4; CANDF4 Cytogenetic locations: 12p13.2 OMIM: 613108
UCANDIDIASIS, FAMILIAL, 8; CANDF8 Cytogenetic locations: 621 OMIM: 615527
UCANDIDIASIS, FAMILIAL, 1; CANDF1 Cytogenetic locations: 2p22.3-p21 OMIM: 114580

UCANDIDIASIS, FAMILIAL, 2; CANDF2 Cytogenetic locations: 9934.3 OMIM: 212050

UCANDIDIASIS, FAMILIAL, 3; CANDF3 Cytogenetic locations: 11p13-q12 OMIM: 607644

UCANDIDIASIS, FAMILIAL, 9; CANDF9 OMIM: 616445
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CMC: MECCANISMI MOLECOLART

nel Calbcans  C olbicons C albicans C olbicons C alicans € albicons
A fumigotus A fumigotus? A fumigatus A fumigotus
L L L L
i 1 r 1 r 1| 1
PAMPS Bguan  hyphal  hyphal Nemanaan  mannan  unknown mannan GXM/PLM Omannan | B-mannosides  Pglucan
amann o mannan
Dectin-1 Dectin-2 Dectin-3 MR DCSIGN Mincle MBL TIR1/2 TLRE  TLR4 Galectin3 (D36
Etracellular we | &
PRRs E E
= = H—
phagocytosis & killing killing
o C albicons C.albicons C.albicans C.aibicans C albicons
A fumigatus A fumigotus A fumigotus A fomigatus?
glucan, chitosan, mannan DNARNA chitin
PAMPS ——
NLRP3 TILR3 TLR7 TLRS NOD1/NOD2
tracellalar K == 3
= L | 8 e
Y
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Nucleus NF-kB & IRF1/3 —— expression of cytokines & chemokines
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Library Journal Vol.06 No.05(2019)

Eline, 2 anni e 10/12

Nazionalita tunisina

Genitori deceduti per patologie neoplastiche

Da 3 mesi comparsa di tumefazione sottomentoniera, di circa 4x4 cm, di
consistenza duro-lignea, poco mobile, indolente, ricoperta da cute indenne
Mesoadenia sottoangolomandibolare bilaterale (dx>sn)

Nessun sintomo sistemico associato
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Eline, 2 anni e 10/12

INDAGINI EMATOCHIMICHE e STRUMENTALI:

* emocromo, indici di flogosi, funzionalita d’organo

(nella norma)

» striscio periferico e tipizzazione linfocitaria (nella

normay)

« sierologia ed RT-PCR per CMV, EBY,

toxoplasma, bartonella (negativi)
* Quantiferon + Mantoux (negativi)
* M. non tubercolari (assenti)
* Rxtorace (negativo)

ECOGRAFIA COLLO: «in corrispondenza della
tumefazione palpabile in sede sottomentoniera si apprezza
disomogenea formazione espansiva, iso-ipoecogena con
calcificazioni contestuali, delimitata da capsula fibrosa e
da limitrofi linfonodi di aspetto reattivo..»

RMN collo: «...i reperti sono compatibili in prima ipotesi con
linfoadenopatia sottomentoniera in fase di colliquazione
che interessa anche la cute con linfoadenopatie satelliti...utile
follow up ecografico e correlazione clinico-laboratoristica»

CMV DNA:
3.200.000 copie/ml
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MALATTIE AUTOINFIAMMATORIE

TLRs

Triacyl Diacyl LPS
lipopeptides lipopeptides Flagellin Mannans

TIRITLR2  TLRSTLR2
—— S

NLRP3 inflammasome

Cytoki LRR &
Proinflammatory Type1 ""f'"“ — @D . iy
cytokines interferons Peptidoglycan N Caspase-l
f @ .
Candida =
D D a» myE—>

- NLRC4]
Flagellin
0=

RIG1
Short dsRINy

Long dsRNA

% 72 NLRC4 inflammasome
H—* ’ ) LRR
© 0 % o P commn
>3
a

RIG-1 helicases

AIMZinflammasome
HIN  pyrin
AIM2 — ol
R

dsDNA

TLR3
SSRNA  DNA  dsRNA

Mattia 12 anni
Tiroidite (madre), ipertensione arteriosa (honna paterna).
Dal 6° mese di vita, nei mesi invernali, ricorrenti episodi di

febbre e manifestazioni orticarioidi pruriginose nhon
responsive ad antistaminici

10 a.e 9/12: ricovero nostra UOC "2 giorhi prima comparsa
di temperatura febbrile ( TC 38°C) e manifestazioni cutanee
eritemato-pomfoidi agli arti inferiori”.

PCR 1.30 mg/dl (v.n. 0-0,5), VES 17 (0-15), TAS 431 IU/ml

Biopsia cutanea: " infiltrati di mononucleati, prevalentemente
linfociti con qualche granulocita neutrofilo; tali elementi si
dispongono attorno ai vasi”.

CIAS1-PATIE
(CIAS1-Associated Periodic Syndrome, CAPS)

Indagine molecolare CIAS-1: I313V

TERAPIA: Canakinumab ?
2 mg/kg (max 150 mg) ogni 8 settimane
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. Anamnesi familiare
Alessandro, 5 anni IBD (RCU: padre; MC: zio paterno)

Anamnesi fisiologica
Fenomeni neonatali riferiti nella norma. SVPM nella norma.

Anamnesi patologica remota
Da Marzo 2013, per comparsa di riferiti episodi di broncospasmo, seguito
presso il nostro ambulatorio di allergologia.

Anamnesi patologica prossima

Da settembre 2013 riferiti episodi febbrili a cadenza mensile della durata di
24-48h (TC max 38°C) sempre associati a marcati dolori addominali (senza
vomito), talvolta diarrea. Aftosi cavo orale. Gli episodi erano responsivi a
terapia corticosteroidea.

Esame obiettivo

Parametri auxologici: peso Kg 13.900 (<3°C); statura cm 93 (<3°C).
Tumefazione palpebrale e, talvolta, tumefazione grandi articolazioni arti
inferiori associate a lesioni purpuriche agli arti inferiori.
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Micromilieu vitamins,
Cytokines, Histamine,
Adenosine etc.

Differentiation IL-21 IL-12 IL-4, TGF-B, IL6, TNF-0, IL-6

cytokines: TGF-B IL-21, IL-23

T 0 ° @ 0 @

DISREGOLAZIONE

A© IMMUNOCITOCHINICA

tissue cells IgE, inflammation  neutrophilic
Chronic inflammation
eosinophilic
inflammation JALLEAGY CLIN IMMUNOL

Clinical reviews in allergy and immunology

MIARCH 2011

Germline CBM-opathies: From
immunodeficiency to atopy
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AD PHENOTYPES AND RELATED ENDOTYPES

European African
American AD Asian AD American AD Pediatric AD Psoriasis
Clinical
Phenotype
e D w
Acute Chronic
Th2 (Int>Ext, C>A) ”1 Th2 TH Th2 } Th2 M f Th2 X (Absent)
Immune = | thap (int>>Ext, G>A)414|| Thez 1114 The2 Thaz 4 Tho2 t11
Polarization |h17 (int>>Ext, G=A) | Th17 Th17 X (Absent) Thi7444 Thiz $114
Th1 (C>>A) t Th1 }<— Th1 X (Absent) Th1 X (Absent) Th1
Epidermal i i 1t i i tH) | Epi i tt d I [ eei i 1t
Barrier KRT16 f | Int=Ext, kAT16 11 KRT16 kRT16 11 kRT16 11
kie7t | C>A Ki67 4 Kis7 Kis7 4 Ki67
FLG,LOR,PPL } } | FLG} LOR +—* FLG +— LOR}{ FLG, LOR, PPL +—> FLG, LOR, PPL +—+

J ALLERGY CLIN IMMUNOL
JANUARY 2019

LE CITOCHINE DI G6IULIA

WPz con DA

Controlli

Catania

TEST T:

IL-6: significativo per P< 0,005

IL-10: non significativo

TL-18: significativo per P< 0,001
IL-23: significativo per P< 0,001
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ﬁrl_-za, IL-18 ﬁrge

Int Rev Immunol, 2019;38(2):70-72. doi 10.1030/032830185.2019.1588267. Epub 2019 Apr 2.

Asthma: An Undermined State of Inmunodeficiency.
Christou EAA1‘ Giardino Gz, Stefanaki E3, Ladomenou F2

= Author information

1 a Medical School . University of loannina . loannina , Greece.

2 b Department of Translational Medical Sciences | University of Naples Federico |l | Naples | Italy.
3 ¢ Department of Pediatrics . Venizeleion General Hospital . Heraklion , Greece.

Abstract

Asthma is a heterogeneous chronic respiratory disease characterized by an increased burden of infections. Respiratory tract
infections associated with an increased risk for asthma especially when occurring in the first months of life, also represent the most
common cause of asthma exacerbations. The association between asthma and the increased frequency of infections and microbiota
dysbiosis might be explained by a common mechanism. such as an underlying immune system defect. Apart from the well-established
association between primary immunodeficiencies and asthma, several alterations in the immune response following infection have also
been observed in asthmatic patients. An impairment in lung epithelial barrier integrity exists and is associated with both an increased
susceptibility to infections and the development of asthma. Asthmatic patients are also found to have a deficient interferon (IFN)
response upon infection. Additionally, defects in Toll-like receptor (TLR) signaling are observed in asthma and are correlated with both
recurrent infections and asthma development. In this review, we summarize the common pathophysiological background of asthma and
infections, highlighting the importance of an underlying immune system defect that predispose individuals to recurrent infections and
asthma.

KEYWORDS: Asthma; TolHike receptors; infection; interferons; microbiota
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FENOTIPI/ENDOTIPI ASMA: POSSIBILI TERAPIE

Th17 cell

. i 3
«‘)‘; .E \\!\'b fi2-adrenergic receplor

—— smooth muscie cell

allergic ecsinophilic nonallergic eosinophilic r ilic
asthma asthma a

AnnalsATS Volume 11 Supplement 5| December 2014

Tabella 5. Bambino con sospetta IDP. Interpretazione degli esami immunologici di | livello.

Elettroforesi J  yglobuline - perdita, ritardata o mancata produzione
Sieroproteine
Immunoglobuline 1gG XLA
Sieriche N2 IgA = CVID
N2 IgM Ipogammaglobulinemia transitoria
N lgG < HIGM (1 IgM)
N IgA cvID

Ipogammaglobulinemia transitoria
Immunoglobuline IgA > Deficit selettivo IgA

Sieriche
Emocromo
Shwachman-Diamond
N2 > Kostmann
Granulocitopenia ciclica cronica benigna
Neutrofili
™ > LAD
Linfociti A = SCID
Piastrine NA > WAS
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Lymphocytes RN 1s-2m 2-5m 5-9m 9-15m 15-24m 2-5a 5-10a 10-16a >l6a
Absolutes 700 - 7300 3500 - 13,100 3700 - 9600 3800 - 9900 2600 - 10,400 2700 - 11,900 1700 - 6900 1100 - 5900 1000 - 5300 1000 - 2800
CD3+T 600 - 5000 2300 - 7000) 2300 - 6500 2400 - 6900 1600 - 6700 1400 - 8000 900 - 4500 700 - 4200 800 - 3500 700 - 2100
CD4+T 400 - 3500 1700 - 5300 1500 - 5000 1400 - 5100 1000 - 4600 900 - 5500 500 - 2400 300 - 2000 400 - 2100 300 - 1400
CD8+T 200- 1900 400-1700 500 -1600 600-2200 400-2100  400-2300 300 - 1600 300-1800 200-1200 200 -900
16/56 NK 100 - 1900 200 - 1400 100 - 1300 100-1000 200-1200 100 - 1400 100-1000 90-900  70-1200 90 - 600
CD19 +B 40-1100 600-1900 600-3000 700-2500 600-2700 600-3100 200-2100 200-1600 200-600 100 -500
Library Journal Vol.06 No.05(2019)
Age RN 1m 2m 3m 4m 5m 6m 7-9m 10-12m 2a 3a 4-5a 6-8a
m[Z/(ZL 636-1606 251-906 206-601 176-581 196-558 172-814 215-704 217-904 294-1069 424-1051 441-1135 463-1236 633 - 1280
[;:/B;L 6.3-25 20-87 17-105 24-89 27-101 33-108 35-102 34-126 41- 149 48 - 168 47 - 200 43 - 196 48 - 207
mIgg:lL 14-36 L3-53 2.8-47 46-49 4.4-73 8.1-84 8.1-68 11-90 16 -84 14-123 22-159 25-154 33-202

Library Journal Vol.06 No.05(2019)
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SABATO 15 FEBBRATO 2020 SABATO 18 APRILE 2020

SABATO 14 MARZO 2020 SABATO 9 MAGGIO 2020
SABATO 6 GTUGNO 2020
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