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Epidemiologia

Incidencia csics:
15-30 ew

5-10% indul gyermekkorban

T

WEQ IBD: 6-15 % a gyermekeken belil 15-20 % monogénes!
< -

Infantilis IBD (< 2 &) 3 év alatt 44%-ban pozitiv csaladi anamnézis!!
A

Adatok or alabbi cikkekb&l kiemelve:
What is the peak age af onset for IBDMOhaston RD et alinflamm Bowel Dis 2008
Childrens with earlp-onset 1BD @ Analysis of o pediatric (BD consortiumregistry Heimaon MN et al:Pediotr 2005




A Systematic Review of Monogenic Inflammatory Bowel Disease
/ |
z CommQn genes " EICs )
/ il )’\ \A : ) o Atypical infection...44.7%
e w EIC ’ \’ Dermatologic abnormality...38.4%
4®+ 76.0% U ﬂ Autoimmunity...21.6%

" Bowel Surgery  Biologics HSCT
é <2yrs 50.2%
(I0IED)

- onset n=750 )l | Treatments Clinical Gastroenterology
: 7 and Hepatology

Clinical Gastroenterology and Hepatology 2022;20:¢653—e663




Genetikai
faktorok

Patomechanizmusok

VEO
IBD

mikorbiom
valtozasok

Koérnyezeti
hatasok

1. Epithel barrier funkcié defektusa ( pl TTC7a)

2. Hyperinflammacioval jaré betegség ( T-sejtes citotoxicitas,
inflammoszéma betegség)

3. Neutrofil diszfunkcio (pl. CGD)

4. T sejtes tolerancia csokkenése ( pl IPEX, IPEX-like, CTLA4
haplo)

5. IL-10 jelativteli zavar ( IL-10, Treg defektus)

6. Primer antitest hiany T sejt defektussal ( BTK, TACI)
( Uhig et al 2014)

Environmental trigger
\testingl microbiota - -
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[ Functiona m'i"]C?:—“a

= CRC

- Hgh, Mewtrophil, Lymphocyte & Platelet
Immumeglsbalins

-lIgG. M, A, D &E

= Lymphocyte subseis

Hed Mag TRECs
« Omset < 6 vears age . Cylokine assay N [Gmﬂic sequencing I
(especially < 2 years age) N DHR-123 A

4, N
+ Family history ,_‘:- = Autcantibedies for srgans L 7|+ Sanger sequencing

- Consanguinity s Antildy ta vaccines v + Target genome panel sequencing
= Autoimmunity ¥ = Apoplosis on mucosal fisoe ¥

.

* Whole exome sequencing

- Infantile death -
X * Whole genome sequencing

* Clinical conrse , .
- Severe discase * (RMNA sequencing)

= Refractory to 1BD treatments
= Complicated perianal disease

* Extraintestinal comorbidities — -
- Atypical infection

- Skin disease, Treatment optimization I ,

- Autoimmunity Variant confirmation
- Lymphaoid organ abnormality + Selective surgery
= Dyvsmorphic features,
- Chronic lung discase * Cansider HSCT ) + Candidate varianis o
HLH/MAS-like ILIMVILIORAILIORE, CYBBMNCF MCF4, of known genes
- AR XIAP, CTLA4LRBAMALT USTATISTATS, | Hiarfams reporsed paibagenic
- Malignancies FOXP3, GBPC3, FIKACD, ITGE2, WAS, { | . Consistency wilh climical pherotype
) CDAGDCLRENC TL2RG RAG T RIPKL, ‘~._‘ T —
SH2ZDIA, DOCKS, ZAPTO J - Consisiency with clinical phesotype
+ Nal consider HSCT - Functional com firmation
TTCTA, TTC3T - Reference to fu silico
* Consider specific biolagics + Candidate variants of unknown genes
SHPS 16 TNFr -Functional analysis
CTLAYLRBA: CTLAIg T siltcer, drn vigro, T vive, Colonoids
MVEUNLRCS: IL-1, IL-1f -Collaboration with specialized facility

= Genetic counselling

Mambu R, Warner N, Mulder D, et al. & systematic review of monogenic inflammatory bowel disease. Clin Gastroentercl Hepatol. 2022;20{4):e653-e663.




VEO-IBD
kivizsgalasi
algoritmus

Ouahed et al Inflamm Bowel Dis 2019

i Follow-up abnormal

i i Follow-up visit +/-
Referral from History & Physical Symptom Resolution /
ediatrician (Rule out missed diagnoses & 2 wk | onelementaitormuia | repeat Calprotectin/
P trial of elemental formula in <12 mo) | = = 5 Lactoferrin

i Follow-up normal

|Mi|k Protein Intolerancel

/ Non-reassuring H&P /

1
L}
L]
1
'
"o
12
Stool Studies: Bloodwork: : é’ fu n.gatlig;rfé:feglor
Guaiac; < »| CBC with diff, 1 genetic
Rule out SSCYE, i ESR/CRP, CMP - confirmation
C. Diff (if>1 yo) 'z -
TB, Calprotectin/ £.2 +/- Celiac, 12 Ex: Neutrophil
Lactoferrin Y Thyroid e function testing;
:g ' Genetic
¢g ' screening for
' known CGD
EGD & lleocolonoscopy ' mutations
with biopsies : £
. t: | i Gen%PaneI or
pional - - Next Generation
; / consistent with IBD? / No esequeen%i%go
A4 I I Specific
syndrome or
Ec?:v?ell No Yos disease
. . suspected? A4
imaging ¢ Ex: CGD
- Refer to specialty center
Consider _ Referto for further management
alternative immunology and work-up. Consider
diagnoses referral for research.

FIGURE 1. Algorithm for work-up of VEO-IBD. Abs, antibodies; CBC with diff, complete blood count with differential; CGD, chronic granulomatous
disease; CMP, comprehensive metabolic panel; CRP, C reactive protein; EGD, esophogastroduodenoscopy; ESR, erythrocyte sedimentation rate;
H&P, history and physical; mo, month; NOBA, neutrophil oxidative burst assay; TB, tuberculosis; SSCYE, Salmonella, Shigella, Campylobacter jejuni,
Yersinia enterocolitica, and E coli; C. Diff, C. Difficile; Wk, week.



Comorbidities

|C\S abnormality (DKCI, RTELI, TGFBI et¢.) l\ % !%

|Recunent severe infection, Atypical infection

Skin disease
Eczema/folliculitis in early infancy (IL10/R, FOXP3, WAS)
Ectodermal anhidrotic dysplasia (IKBKG)
Blistering (FERMT ), PLCG2, COL7AI ¢t¢.)
Hyperkeratosis (DKC!, RTELI)
Skin ulcer, Bullosa, Digital clubbing

Malignancy (ILI0/R, LRBA, CTLA4)

Lymphoma, Gastric cancer

Metabolic syndrome I
Niemann-Pick type C (VPC1)
Glycogen storage type 1b (SLC3744)

Intestinal obstruction (T7C7A4) |

|

Autoimmune disorders
(CTLA4, LRBA, STATI, STAT3, FOXP3 etc.)
AIHA, ITP, TIDM, Thyroiditis
Arthritis, Psoriasis, AIH, Uveitis,
Nephropathy, Interstitial lung disease

Specific Physical findings

Hair abnormality (4DAM!7, DKCI, RTELI)
Wooly hair with trichorrhezia (T7C37, SKIV2L)

Dysmorphic features
(IKBKG, MALT1, G6PC3, TTC37/ SKIV2L ete.)

._L_____..—’——i ural ulcer, Oral leukoplakia (DXCI, RTELI)

Lymphadenopathy / Lymphatic abscess

Hepatomegaly/Splenomegaly

[ \ HLH, MAS (XI4P. STXBP2, MVK, NLRCY)
. /

N Albinism (HPS1/4/6)

"
— Periostosis (SLCO2A1)

——

Blood cell counts abnormalities
Neutropenia (G6PC3, SLC3744)
Lymphopenia (TTC74)

Thrombocytopenia (FA4S)
( Leukocytosis (ITGB2, MEFV)
is (V
) : | Thrombocytosis (VEFY)

Front. Pediatr., 22
January 2021,
Sec. Pediatr, ¢
Gastroenterology,
Hepatology and
Nutrition, Volume
8-2020




Atipusos jelek:dysmorfias jelek, b6r/nyh tiinetek, endokrinopathiak

Csaladi anamnézis pozitivitas: IBD-re v PID-re
Igen korai kezdet

Rezisztens a kezelésre: sebészi/ biol terapidak/HSCT igény

Immundiszregulacio jelei: autoimmun tarsbetegségek

Besorolasi nehézségek: IBD -U akar 30%-ban, kés6bb csak 4-10%

Infekcidk, tisztazatlan lazas allapotok, szokatlan korokozdk

Sulyos lefolyas : pancolitis 40%!, sulyos perianalis érintettség

“A CSIRIBIS beteg”: immunhiany kivizsgalas felmerul

;‘;!l“ ‘




Gastroenterologiai kivizsgalas fontos reszei

Beteg kdorel6zménye, csaladi anamnézis

e [BD igazolasa

® |Infekcidk kizardsa: SSCYE +/- Giardia, Cryptococcus, CMV, Clostridium (
12 ho felett), Tbc, HIV, egyéb opprtunista korokozd igazolasa)

e Egyéb gyulladdsos bélbetegség igazoldsa /kizarasa ( coeliakia, allergids

colitis, ritka ionveszt6 enteropatiak..stb.)

Sulyfejlédés dokumentaldsa ( stagnalas, AS alapu tapszer mellett is)
Széklet vizsgalatok: vér, calprotectin stb.

We, CRP, Vérkép, maj/vesefunkcidk, ionok, 6sszfehérje, albumin,

I g S Z | n t e k ? Uhlig HH, Schwerd T, Koletzko §, et al. The diagnastic approach to monogenic very early onset inflammatary bowel disease. Gastroenteralogy.
2014:147(5):850-1007 23.




Immunoldgiai kivizsgalas fontos részei
VEOIBD-ben

Vérkép,lgGAM

IgE, 1gG alosztalyok

FACS: T/B/NK/Treg

Specifikus antitest titerek

DHR

Systemas autoimmun jelenség,
Al serol. panel kieg.

Cytopenia dg. (Coombs, anti
neutrofil at, sz. e. csv.)

WES PID/VEOIBD panel, ritkdn
célzottan Sanger szekvenalas

NK sejt aktivitas
Mevalonsav Uurités, IgD
TNF-alfa, IFN-gamma szintek
WASP expresszio ( UK)
Oszt. valtott mem B arany
Follicularis helper T arany
CTLA4 expresszio

Sol CD25 expresszio

CD55

SCID panel

IL-10 indukalta STAT-3
foszforilacio

TCR repertoar




A fejleszések
kovetkezo
lepcsofoka

Gene
ILTORA

ILTORB
NCF7
NCF2
CYBA
CcYBB
NCF4a*
CcYBecCi
TTC7A
WAS
XIAP

SLCO2A7
NPC1T
SILC37A4
MVK
TINFAIP3
CTLA4
LRBA

FOXP3
STAT1(GOF)
STAT3(GOF)

Targeted functional analysis (recommended)

Functional analysis

IL10-induced STAT3 phosphorylation by flow cytometry or
immunoblotting

Neutrophil oxidative burst study, DHR-123 test

Neutrophil oxidative burst study

Immunohistochemistry-TTC7A, apoptosis
WASP expression by flow cytometry

XIAP expression by flow cytometry TNF, IL-8, and MCP-1
expression in response to MDP stimulation

Immunohistochemistry-SLCO2A1

Filipin staining of cultured skin fibroblasts

G6Pase enzyme activity in Liver tissue (non-frozen)
Increased urine mevalonic acid when fever

A20 expression by immunoblotting RT-PCR using total RNA
CTLA-4 expression within stimulated Treg cells by flow cytometry
LRBA expression in response to PHA stimulation by flow
cytometry

FOXP3 expression by flow cytometry

CD25 expression by flow cytometry

STATS3 reporter luciferase assay under basal or stimulated

condition (IL-&/growth hormone) in cell lines
SOCS3 expression levels under basal or stimulated condition




ESPHGAN position paper:
Key evaulation features of the common monogenic forms

Defects in Epithelial Barrier Fun

crion

ADAMIT

e IERT)

AR Staphylococeal Slightly low TNF
infections response to LPS in
Psoriasiform PBMCs and T cells.

——
GUCY2C” | Familial Diarthea | AD
GOF
TTC74*"™ | Hereditary AR
" multiple intestinal
atresia
SLC2643 Congenital AR
wm | Chloride diarrhea diarrhea at birth,
mnflammation oceurs
later in life
COL7AI™ | Epidermolysis AR Recurrent blistering or
Bullosa erosions, esophageal
stricture, anal fissures
and stenosis,
enteropathy, hair and
nail abnormalities
FERMTT™ | Klinder Syndrome | AR Recurrent skin

blisters, esophageal
strictures, colonic
involvement

Defects in adaptive immunity

Q()(-stfn T

cutaneous viral,
fungus,
staphylococcus
infections,
eosinophilia, eczema,
poor growth, diarrhea
with or without blood

ILI0®™ TIL-10 deficiency | AR IBD onset near birth, | Defective IL10
Folliculitis, perianal | signaling,
disease, arthritis, dysfunctional Tregs
increased risk of
lymphoma,
particularly large B
cell lymphoma
ILIORA, IL-T0RA/ AR IBD onset near birth | Dysfunctional Tregs,
ILIORE™® | deficiency Folliculitis, perianal | Reduced frequency of
1881 disease, arthritis, Teu Lack of IL-10
increased risk of suppression of LPS
lymphoma, tesponse
particularly large B
cell lymy
Lo X-li XL Infections, small Very low B cells and
maglobuline tonsils, diarthea immunoglobulins
mia, Bruton's
agammaglobuline
mia
DKCT™ Dyskeratosis XL Microcephali Progressive d
congentia cerebellar hypoplasia, | in B and T cells, Low
IUGR, Small, nail NK cells
dystrophy, aplastic
o anemia and bone
\ marrow failure
AR Presents in infancy. Low T cells and poor

proliferation, poorly
function Tregs, very
low memory B cells,
poor peripheral B cell
tolerance, low NK
cells

Infectious enteritis,
founder effect along
the Danube river,
small bowel disease
prominent and nodular
lymphoid hyperplasia
of GI tract
Splenomegaly

Absent class switched
memory B cells, low
TFH, poor germinal
centers in lymph
nodes, low 1gG

Severe infections,
delayed separation of

High WBC/ANC, low
CDI18 expression,
reduction of factor
Xlla+ DC in lymph




Defects in adaptive immunity cont.

poot growth, diarthea

ZBTB24

Immunodeficiency
with centromeric
instability and
facial anomalies,
ICF2

AR

Diarrhea, facial
dysmorphic features,
developmental delay,
bacterial/opportunistic
infections, cytopenias,
malignancies,
multiradial
configurations of
chromosemes 1, 9, 16

PIK3CD
ploo

)

AD

GOF

PIK3RT
P“SI!I

Decreased B cells, T
cells can be deereased
or normal

RAG2Z™™
u

Syndrome/SCID

infections, chronic
diarrhea, failure to
thrive, variable

intestinal involvement

Infections, PSC,

herpes, lymphoma

stature, nodular
lymphoid hyperplasia

High IgM, low IgG,
low CD4/CD45RA,

PTEN ™

AD

Autoimmunity:
thyroiditis,
autoimmune
hemaolytic anemia;
hamartomas,
lymphoproliferation,
adenopathy, large
tonsils, macrocephaly,
devel |

low 1gG

mcH™

AR

RAGI

Autoimmune
inflammatory cell

S filtentine wf linans
o

T cell abnormalities,
increased Th2,

cad evritabad

ZAPTO™ Omenn AR Recurrent severe Low CDE+ T cells,
Syndrome/SCID infections, chronic normal CD4, but poor
diarrhea, failure to filnction
thrive, variable
intestinal involvement
ILTR™ Omenn AR Skin inflammation, Very low T cells
e/SCID variniz -
mnve lv
WASP ™" | Wiskott-Aldrich ) | XL
Syndrome AR LOF
AULO imnne dicence
ARPCIB™ AR LOF | Thrombocytopenia ‘ Poor T/B/NK function
with normal size
TYPICAL IPEX FEATURES UNUSUAL IPEX FEATURES

TGFBRI™®

TGFRR2™

Interstitial/membranous nephropathy (35%)

Autoimmune hemolytic anemia (27%)

/
Tmpaired B':M

FOXP3
142

rulatory T cell
Immunodysre

Type 1 diabetes mellitus (44%)

Eczema or other dermatitis (75%) ————————————=

Thyroiditis (17%)

Skin: alopecia, bullous pemphigoid

Neurologic: seizures, CIDP

infections

Autoimmune hepatitis (20%)

Chronic enteropathy (89%)

Severe food allergies

Interstitial lung disease

Gl i ic gastritis

adrenal i

Kidney: minimal change nephropathy

B Blood: autoi
/ J hypogammaglobulinemia

I
]

ion
endocrinopath

y x linked (IPEX)

UBAITII, WL OT

without blood,
Autoimmunity:

TS, CHEVELCU LB,

IgA




Impaired Regulatory T-cells folyt.

cholangitis

psoriaform dermatitis,
alopecia,
endocrinopathies: type
1 diabetes

1IL21 TS0

Severe early onset
colonic disease,
recurrent
sinopulmonary
infections

T cells poor funetion,
low B cells, low
switched memory B
cells, low 1gG

Autainflammatory and Hyperinflommatory defects

Autoimmunity,
autoimmune

Infections, interstitial
preumaonitis,
autoimmunity
{idiopathic
thrombocytopenia,
autoimmune
hemalytic anemia,
type 1 diabetes ete)
and IBD

Low
immunoglobuling, low

Low
immunoglobulins, low
switched memory B
cells, low CD4 T cells

SKIV2L
151,152

AR

IUGE, FTT,
Trichorrhexis nodosa,
frontal bossing,
villous atrophy

low immunoglobulins,
low T cells

TTC37 ™

IUGR, FTT,
Trichorrhexis nodosa,
frontal bossing,
villous atrophy

low immunoglobulins,
low T cells

STATI Deficiency

autoimmunity.
candida, other
infeetions
Poor growth

Low NK cells, low
loA

regulator of
telomere
elongation
(RTELI)
deficiency

IUGR, FTT,
microcephaly. fine
hair,
hyperpigmentation of
skin, palmar
hyperkeratosis,
premalignant oral
leukoplakia,
paneylopenia,
myelodysplasia, +/-,
apoptosis in biopsy

Low NK cells

STAT3 ™
146

Lymphoproliferation,
recurrent infections,
pleomorphic
autoirmmunity:
diabetes, thyroid, Poor
growth, eczema

Decreased B and T
cells, low regulatory T
cells, low 1gG

STXBP?™

Fever,
hepatosplenomegaly,
cytopenias, HLH

Poor NK function,
low IgG

STATSB™Y

Growth failure, IGF-I
deficiency.

Chronic pulmonary
disease, dysmaorphic
features,
AULoimuUnity

Maodestly decreased T
cells

Enteropathy, eczema,
autoinflammatory
disease,

lymphoproliferation

MNormal to decreased T
cells, impaired T cell
profileration

Recurrent infection,
Prieumocystitis
Jiroveci,
Cruntnsnoridia

Low cytokine
production, low
switched memory B

wcells

XIAP deficiency
(XLP2)

auteinflammatory

syndrome 4

Infantile onset IBD,
EBV infection,
hepatitis, HLH,
Splenomegaly

normal or increased
activated T cells,
low/normal iINK. T

cells, normal or




LEFPT

AR

Periodic fever,
founder effect in
Mediterranean

Oral ulcers, arthritis,
setositis, rash,
enteropathy

HPs

Mausea, fever
episodically,

albinism, pulmonary
fibrosis, colitis, can
develop HLH

HFSY

Hermansky-Pudlak
syndrome Type 4

AR

Bleeding disorder,
recurrent infections,
oculocutaneous
albinism, pulmonary
fibrosis, colitis, can
develop HLH

TRIM2Z™

AR

Granulomatous colitis
severe perianal disease

CASPE™

AR

recurrent bacterial and
viral infections,
especially
sinopulmonary
mfections,
hypogammaglobuilne
mia, enteropathy
Lymphadenopathy,
splenomegaly

Slightly increased T
cells

PLCG2
164168

PLAID, PLAID
(PLCg2 associated
antibody
deficiency and
Imimne
dysregulation) or
familial cold
autoinflammatory
syndrome 3 or

AD

Pleomorphic
inflammation, cold
urticara, dermatitis

Low
immunoglobulins, low
switched memory B
cells

APLAID

(c2120A>C)
dase complex defects

Chronic \ AR Infections, Low DHR, reduced
granulomatous autoinflammatory switched memory B

disease \ phenoiype cells, low T cells
YRR Chronic L Infections, Low DHE. reduced
Iphox | granulomatous autoitmmunity, switched memory B

\ disease maternal discoid lupus | cells, low T eells

NCFI S Chropic — AR Infections, Low DHR, reduced
P47phox granulomatous B
ST I Hemicolectomia, szteroid dependencia
NCF2 ™| Chronic AR R, reduced
P67phox™* | granulomatous memory B
disease noty pe cells, low T cells
NCF4 Chronic AR Infections, DHR slightly low only
P40phox® | granulomatous autoinflammatory
disease phenotype
G6PC3 | Congenital AR Cardiac anomalies, Meutropenia,
neutropenia urogenital defects, intermittent
IUGR thrombocytopenia,
Superficial vessels lymphopenia in severe
enlarped forms
SLO3TA4 AR Hypoglycemic Meutroperia
17 episodes
Hepatomegaly




Allogen HSCT eredményessége VEO-IBD-ben
Autolog HSCT= reset, TCR ujrageneralasa

TABLE 3. Efficacy of Healing Intestinal Disease With Stem Cell Transplantation in Some Cases of VEO-IBD
HSCT May Be Efficacious for HSCT Not Efficacious for
Condition Intestinal Disease Intestinal Discase
1L-10RA, IL-10R B, IL-10 deficiency TTCTA
IPEX STXBP2
WAS IKBKG (NEMO)
Many forms of SCID
CD40L
XIAP
CGD
LRBA
CTLA4
DOCKS
Ouahed et al Very-early onset IBD: Role of genetics and Underlying Immune deficiencies Inflamm Bowel Dis 2019




Expect the unexpected!

Koszonom a figyelmet!

Gyermek-immunologia.reservio.com ( nhormal)
veragoda70@gmail.com, 4558100/8258 m( strgosseqi)
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GROUP

Epithelial Barrier Dysfunction
NEMO deficiancy
ADAMIT deficency
TTCTA deticiency
Dystrophic epidemmolyss buls

Kindier syndrome
Loays-Dietz syndrome

Congenital chicride diarhea
Farrilal diarthea

Phagocytic Defects
Chyronic Granulomatous Disease
(CGD)

Leukocyte Adhesion daficiency
(LAD1)

T and B Defects
Savere Combined
Immunodedciency (SCID)

Ornenn syndrome
CTLA-4 deficiency
ICOS deficancy
Bruton's or X-inked

agammagicbulinesmia
Wiskott-Aldrich syndrome

GENE DEFECT

IKBKG
ADAMIT7
TTC7A
COL7A7

FERMTT
TGFBRT and 2

SLCaA3
GUCY2

CYBB, CYBA NCF1, NCF2,
NCFa

TGaz2

ARTEMIS, ZAPTO.RAG /2,
IL2RG, ILRA?, LIG4, JACKS,
ADA

IL7R

CTLA4

Icos
BTK

CLINICAL PHENOTYPE

Ectodermal dyspiasia, antibody deficiency, entarocoitis
Erythematous psoriasiform rash, demnatitis, enteropatty

Intestinal atresia, enterocoltis, SCID

Dystrophic epidermolysis bulbosa, escphageal strictures, Crohn's
disease

Sion bitsterng, atrophy, cancer, uicerative ooiitls

Skeletal abnormalities, cranicfacial abnormalities, vascular injury,
enterocolits

Infantile damrhea, enteropathy with electrolyte abnonmalties
Secretory darrhea, enteropathy with electrobyte abnormaities

Severe bacierial and fungal infections throughout the body, fistuizing
Crohn's Disease with granulomas, intestinal obstruction, perenal
ahecesses

Dealayed separation of umbiical cord, infection, leukocytosis,
entaropaty

Recurrent infections, variable enteropathy and enterocoitis

Diffuse erythrodarma, iymphadenopathy, ecsinophila, cartiage and har
hypoplasa, hepatomagaly intestingl nflammation

Type 1 dabetes, cytopenas, respiratory infecticns, enteropathy

CVID with recurrent viral and bacterial infections, splenomegaly, colts
Sinusitis, acute otitis meda, oolitis

Thrombecylopenia, eczema, ecenophila, coltis

SPECIFIC
TREATMENT

Anti-microbial
prophyles, Anti-IL1
biockade, HCT

Anti-microbial
propéylaoos, HCT

HCT

HCT

Gammsagiobuin,
Abatacept, Sirolimus

Gammaglobulin
Gammagicbuin

HCT




GROUP GENE DEFECT CLINICAL PHENOTYPE SPECIFIC

TREATMENT

T regulatory cells and

regulatory pathway defects
IPEX syndrome FoxP3 Type 1 diabetes, darmatitis, skin and respiratory infections, Cyclasporn, Tacrolmus,
enteropatry, Sirokmus, anti-TNF, HCT
IPEX-lixa syndrome STAT1, STAT3, LRBA, STAT1 and STAT3: entaropathy, severa viral and bacteriad infections, JAK rhibitors, Sirolimus,
IL2RA, and endocrincpathy. HCT
LRBA: entercpathy, cytopenias, lymphadenopathy, and
hepatosplenomegaly.
ILZRA: entercpathy, eczema, recurrent viral infections, and
autoimmune anemia
IL-10 signaling defects IL-T0RA, IL-10R8 Colitis, folkculitis, perianal fistulas, B cell ymphoma, occasional arthritis  HCT
Hyperinflammatory and auto
inflammatory defects
X-inked ymphoprodferative XAP Splencmegaly, hemophagecytic iymphohstiocytasis (HLH), fstuizing HCT
syndrome 2 enteropatiy
NLRCA4 NLRC4 Infantile enterocoitss, autoinflammation Anti-IL18 blockade
Mevalonate kinase deficiency MVK Episodic tevers, peritonitis, artivitis, bicody enterocoitis Anti-IL1 blockade

NOD2 signaling defect Peranal fistulong disease, enterocoitis




