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PID és borbetegségek

Bata-Csorgo Zsuzsanna

Salgobanya, 2019. marcius 30.



FOXP3 (Treg) deficiencia

Immundysreguldcié (eosinophilia, hyper IgE, atopias dermatitisz, fokozott
Th2 aktivacio), poliendocrinopathia, entheropathia

Chatila et al. JACI 2005 Lin et al. JACI 2005



Atopias dermatitis




Terapids igények: nagyon kiilonbozéek
lokdlis kezelés/szisztémads kezelés

Infekciok: baktérium, virus




A kornyezeti hatasok jelentésége

.Hunt for the origin of allergy
- comparing the Finnish and Russian
Karelia”

O Estonia
Clinical & Experimental Allergy 2015, 45: 891-901
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\ diversity
microbid
Age (year)

0 Adult
Birth Diet Weaning
Naturalvs C-section birth Breast fed vs formula fed | Cessation of breast feeding Early life events associated with differences

Term vs pre-term birth Antibiotics Transition to solid food in intestinal microbial composition
Genetics of the host )

A mikrobiota (bél) evoldcidja a sziiletéstdl a felndtt korig
Befolydsolé tényezdk: genetika, sziiletés tipusa (természetes vagy
szekcid, diéta (antibiotikum expozicid), szolid ételek bevezetése

Az immunrendszer érésének, fejlodésének
kialakitasdban a sziiletés utani periodus lényeges, ezt
a mikrobidlis kolonizacio erdsen befolydsolja.

Correlation between early-life regulation of the immune system by

microbiota and allergy development
Journal of Allergy and Clinical Immunology, Volume 139, Issue 4, 2017, 1084-1091



Bizonyos immunoldgiai funkciok (szévetekhez
kéthetoek) a sziiletés utan stabilizalodnak (elso 2
hét), feltehetden epigenetikusan, szamos mds
funkcio plasztikus marad.

Példa: | ?

—— * Antibiotic treatment : Association with EoE - 1:&2;2“5
* Caesarean section development AcD1d

Time during which conventionalization
con abrogate the susceptibility to asthmo
in later life

EoE: eosinophil oesophagitis iINKT: invariant natural killer T cells limitdlt diverzitds
endogén és exogén lipid antigének felismerése CD1d (MHC-I szer() molekula dltal
prezentdlva, CXCL16 kemokin segiti az iNKT sejtek akkumuldcidjat
Bacterioides fragilis glycosphyngolipidje képes CXCL16 dependens mddon csokkenteni
az iINKT populdciot (a reguldcié epigenetikus)

Journal of Allergy and Clinical Immunology, Volume 139, Issue 4, 2017, 1084-1091



Klinikai
tinetek
betegségek

Biodiversitds
megvaltozdsa

Gyulladdsos reakcidk
megvdltozdsa
(veszélyérzékelés, sajat-nem sajat érzékelése)

Immundiszfunkcio
(gyenge természetes immunvdlasz)
Dysbiosis-megvaltozott mikrobiom

(bér, bél, légutak)

A biodiverzitds csokkenése
(urbanizdcid, taplalkozds, életmod vadltozas)



barrier problémak

A Epidermis:
keratinocita
Melanocita
Merkel sejt
Langerhans sejtek,
innate lymphoid
sejtek, NK Tsejtek

=== fight junctions”

\4

Dermis: fibroblast, dermdlis dendritikus sejtek,
plasmacytoid dendritikus sejtek

Rezidens memoéria T sejtek:

T memoria effektor IL-22, INFg, IL-17

T memoria: Th2 IL-2, IL-4, IL-13

T migrdlé memoria

T centrdlis memoria

Hosszy életii, helyben marado6 rezidensek: TNFa,
INFg, IL22




Immunol Rev. 2017 Jul; 278(1): 116-130.



Lipid réteg: ©
choleszterol
szabad zsirsavak

ceramidok

Kallikrein protedzok reguldtora Vazfehérjék:
Serine protedz inhibitor Kazal-type5 Involukrin

SPINK5: Netherton syndroma E"V?Plaki"
Periplakin

- Vazat erdsito fehérjék:
— —s T Fillagrin ATOPIAS DERMATITIS
Loricrin
Stratum lucidum SPRR (prolin gazdag kis fehérjék)
LEP

keratin filamentumok

Stratum granulosum

Desmosome: corneodesmosin (CDSN)
desmoplakin (DSP) desmoglein1(Dsg1)

Stratum spinosum
Velesziiletett immunitas
Keratinocytak
siumbasde - LANgerhans sejtek
PMN leukocytdk dendritikus sejt
: =0T mesamemoae. NK-T sejtek
et Innate lymphoid sejtek

Szerzett immunitas




Genetikai mutaciok atopias betegségekben

Altered process

Impaired TCR signaling and
cytoskeletal remodeling

Altered cytokine signaling

T cell repertoire restriction

Tolerance failure

Metabolic disturbance
Skin barrier disruption

Mast cell deregulation

Genes

ZAP70, CARD11, MALT1, WAS, WIPF1,
ARPC1B, DOCKS8, CARMIL2

STAT3PN STAT1GOF STAT5BLOF, STATS5BCOF,
JAK1CGOF |L4RACCF TGFBR1, TGFBR2,
ERBB2IP

RAG1, RAG2, DCLREI1C, ADA, IL2RG, IL7RA,
CHD7, LIG4, ZAP70, 22qg11del

FOXP3, IL2RA, STAT5B°F, TGFBR1,
TGFBR2, WAS, CARD11, STAT1GO0F

PGM3, CARD11, MALT1
FLG, CDSN, DSG1, DSP, SPINK5
KIT, PLCG2, ADGRE2, TPSAB1

J.Exp.Med. 2018, 215:1009-1022



CARMA: membrane associated guanylate kinase-like domain containing
CARD: caspase recruitment domain containing scaffold proteins

Linker MAGUK
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Cell Res. 2011, 21:55-70



Cell
KERATINOCYTE TLRs IL17R Membrane CARDI4: K K
: keratinocitd
TN
\ ULK2 /

Cytosol

NFxB
ACTIVATION

N\

/

Keratins, Cytokines,
Chemokines,

Antimicrobial peptides,
Antiapoptotic proteins

DEPDC7 s CARMAZ2sh TRAF2 1

ER stress
stimuli

Endoplasmic
reticuluy

Front. Immunol. 2018, 9:2167



BCR TCR/CD28 ot

\ / lymphoid cells
CARD11
CARD14

keratinocytes,
CARDlO;CARDg ¢ Receptor Engagement
RE Neutralization

NF-kB JNK mTOR

Basal State
Autoinhibition

Activation
of Signaling

20 partner

Return to
Basal State

Front. Immunol. 2018; 9: 2105



Clinical summary of patients with CARD11 DN mutations

Age (mean + SD) 23.3 +19.5

Age of disease onset (mean + SD) 5.2 + 6.7

Female sex 50%

Clinical phenotype
Atopic disease
AD
Asthma
Food allergies
Eosinophilic esophagitis
Cutaneous viral infections
Respiratory tract infections
Autoimmunity
Neutropenia
Oral ulcers
Hypogammaglobulinemia
Lymphoma

Patients affected
89%
73%
55%
32%
7%
68%
68%
20%
14%
14%
11%
7%

J Allergy Clin Immunol. 2018, 18:31201-6



CARD9 mutdciok

+ 63 beteg 38 csaldad 14 orszdg
(homozigdota vagy compound heterozigéta)

vdltozatos fenotipus, de domindl a gombds fertézésekkel szembeni
védtelenség: CMC (krénikus mucocutdn candidiasis), gomba okozta
meningoencephalitis, osteomyelitis, intra-abdomindlis infekciok
(Candida, Trychophyton, Exophiala, Cryptococcus, esetleg
Aspergillus)

i* %* gl W "5? ’\i
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Clinical phenotyping: Genetic sequencing:

atopy Rare/novel CARD 77 mutation
cutaneous viral infections OR If already validated,
recurrent respiratory infections diagnosis is made.

dominant inheritance If not:

DN probability

Lab diagnostic testing:
NF-kxB defect in patient T cells
consider other defect

(e.g. DOCKS8 deficiency)
If suspicion remains
high, move to mutant

functional testing

— move to

Genetic sequencing: IS5t ate mMmitaticn

Rare/novel CARD717
mutation
If already validated,
diagnosis is made.
If not:

) consider other defect
(e.g. MALT1 mutation,
Zap 70 deficiency,

RLTPR mutation)

-~ [ locate mutation J

~~~~~~~~~~~~
~~~~~~~~~~

recommended required
Mutant functional testing:
(e.g. Jurkat T cell transfection)

‘ — J Allergy Clin Immunol. 2018, 18:31201-6
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A PSORS2 régidban levé kandidatus gének a T sejtek funkciéjaban
lényegesek

MHC Cw6b
= «
. - )8 G 2
= < IS alCB N°¢ Tcr
S =
= ©
)( & S 2
= © O
Immunologic S
synapse o
lipid raft
formation ol ¢
ITAM (= ITIM N
Proximal AJ e
signaling y Lck, Fyn, LAT, VAV
components ZAP-70 (RA)
1 PLCy1
Intermediate
signaling Ca?, calcineurin, PKC
components
MAPK
Distal A @ SLCOA3RI (psoriasis)
signalin £ i g
corﬁpone%ts Ras, JNK, p38 - NAT9 (psoriasis)
— RUNX1 CBFB PDCD1 (SLE)
Transcription SLC22A4 (RA, Crohn)
factors ha W wy v vmv -

Nickoloff, B. J. et al. J. Clin. Invest. 2004:113:1664-1675



Exon # 2 3 4 S 6 7 B 9 10 1112 13 M4 15 1617 18 19 I 2

o B BT CARD14/CARMA2fl cONA 3015 bp

M 4 ¥

COuLD Con oz | SHa MAGUK

|| CARD14/CARMAZ2f] protein 100 4aa

R38C D285G T591M D973E
M338V |  R820W
Ro2SY Ta208||  BBM | G714
117 R430W{ R682W
c.349+5G>A/C A216T ¢.1356+5G>A
c.349+1G>A . . ’ / oz .
M119R/TNV Lzzgg,z Psoriasisban azonositott mutdciok, pirossal
L124effll E297x jelolve azok, ahol a fokozott NFkB aktivitdst a
C12754iv191L mutaciohoz kototték.
Q1361 R179H
£138A/K/de(lllD176H Front. Immunol. 2018, 9:2167
E142K/G Rf]l.géi-'\:
L150R§ 156P

PSORS2 (psoriasis susceptibility locus 2) to chromosomal region
17q25.3-qter after a genome-wide linkage scan in a family of
European ancestry with multiple cases of psoriasis and psoriatic
arthritis. "
PSORS2=CARD14

Am.J.Hum.Genet. 2012, 90:784









Genetic screening of CARD14 gene in PRP

Our genetic screening of CARD14 gene on a familial PRP patient
(female, age: 60 years, positive family history of psoriasis) revealed
three different genetic variants:
- 2 frequent polymorphisms and 1 rare mutation

- all 3 variants have already been described in PRP (separately)

- 152066964 and rs117918077 were tested (separately) — no functional effect
(Jordan et al, Am J Hum Genet, 2012; Li et al, J Invest Dermatol, 2016)

Variant | Variant
SNP Location ) MAF Function Genotype
cDNA Protein yp
rs2066964 | Exon 14 | c.1641G/C |p.Arg547Ser| 0,34 | missense variant |Heterozygous
rs117918077 | Exon 17 | ¢.2044C/T |p.Argb682Trp| 0,01 |missense mutation|Heterozygous
rs28674001 | Intronic | c.676-6G/A - 0,37 | splice site variant | Homozygous

Danis J. et al. Frontiers in Immunology 9:1564, 2018




PRP keratinocytes have increased NFkB-activity
(NFkB-luciferase reporter assay)

normalized luciferase activity

0,5

0,45

o
~

0,35

o
w

0,25

o
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0,15

o
[EEY

0,05

*%*

Untreated

LPS

Healthy
PRP

NFkB activity of healthy and PRP
keratinocytes as determined by
NFkB-luciferase reporter assay. Cells
were co-transfected with the NFkB
reporter construct pNFkB-luc, Cis-
Reporter Plasmid and control plasmid
pGL4.75 [hRIluc/CMV] and 24 hours
later treated with LPS for 6 hours. The
luciferase activity derived from NFkB-
luc plasmid was normalized to the
activity of Renilla luciferase activity
from pGL4.75 [hRIuc/CMV] plasmid.

*p<0.05 ** p<0.01

Healthy: n=1, 3 technical replicates
PRP: n=1, 3 technical replicates



19 PRP beteg 17 feln6tt sporadikus, 1 gyermek, 1 familidris
10 betegnél taldltunk genetikai varianst egyediil vagy kombindcidban

Detected CARD14 variants of the PRP patients. MAF: minor allele frequency

Variant ID Variant ¢cDNS Variant prot  Function MAF Exon
rs114688446 ¢.599G/A p.Ser200Asn  missense 0.01 4
rs28674001 .676-6G/A splice site 0.34 4-5

rs2066964 ¢.1641G/C p.Arg547Ser  missense 0.37 14
rs34367357 ¢.1753G/A p.Val585lle missense 0.08 15
rs117918077 .2044C/T p.Argb82Trp  missense 0.01 17
rs11653893 €.2399-4A>G splice site  0.36 17-18
rs11652075 ¢.2458C/T p.Arg820Trp  missense 0.35 20

rs2289541 €.2648G/A p.Arg883His  missense 0.02 21

Gal B, Goblos A, Danis J és mtsai: JEADV, 2019



Loss-of-function mutations in CARD14 are
associated with a severe variant of atopic dermatitis

Gain of Function
Psoriasis
Woane NF-kB

) 4
AMPs

CARD14 Loss of Function

Atopic dermatitis

NF-kB - nuclear factor kappa-light-chain-enhancer of activated B cells; AMPs - Antimicrobial peptides

J.Allergy.Clin.Immunol. 2019, 143:173



Clinical spectrum of the skin involvement
plaque type R

erythrodermic, pustular

(JEADV 2017: European consensus
statement on phenotypes of pustular
psoriasis)

Mahil SK, ..., Capon F:AP1S3 Mutations Cause Skin
inverz Autoinflammation by Disrupting Keratinocyte Autophagy

and Up-Regulating IL-36 Production.JID 2016,136:2251-
2259



DIRA (Deficiency of the IL-1RA) .

Jellegzetes pustulosus bdrelvdltozasok, ~ Terdpia: human IL-1RA
csonteltérések periosteum gyulladdsa- (Anakinra)
oedema, osteolysis

N Engl J Med. 2009 June 4; 360(23): 2426-2437.



IL-1 family

Cytokine Alternative name Receptor  Co-receptor

IL-1a IL-1F1 IL-1R1 IL-1RACP
IL-1R2

IL-18 IL-1F2 IL-1R1 IL-1RACP
IL-1R2

IL-1Ra IL-1F3 IL-1R1

IL-18 IL-1F4 IL-18Ra IL-18RB

IL-33 IL-1F11 ST2 IL-1RACP

IL-36a IL-1F6 IL-1Rrp2 (IL-36R)

IL-36B IL-1F7 IL-1Rrp2 (IL-36R)

IL-36y IL-1F8 IL-1Rrp2 (IL-36R)

IL-36Ra IL-1F5 IL-1Rrp2 (IL-36R)

IL-37 IL-1F7 IL-18Ra

IL-38 IL-1F10 IL-1Rrp2 (IL-36R)

TIRS (SIGIRR)

TIGIRR-1 (ILIRAPL2)

TIGIRR-2

IL-1R1(?)  IL-IRAcPb

IL-1RACP

IL-1RACP

IL-1RACP

IL-1R10

Activity

Alarmin, inflammation, Th17 cell responses

Antimicrobial resistance, inflammation, Th17 cell responses

Inhibition of inflammation
Inflammation, Th1l cell responses
Inflammation, Th2 cell responses
Skin and lung inflammation

generalized pustular psoriasis (GPP)

Inhibition of inflammation
Inhibition of inflammation
Inhibition of inflammation
Inhibition of inflammation
not known
not known

Inhibition of inflammation



Psoriasis pusTqusa

Interleukin-36 Q ' Interleukin-36

receptor (@, B, or Y) z In patients with DITRA

Interleukin-36

Accessory
protein

Extracellular )
Interleukin-36

space

(@, B, or y) (@, B, or )

Cell
membrane
Cytoplasm
NF-«B NF-xB NF-«B
MAP kinases MAP kinases MAP kinases
Transcription of genes (e.g., IL8) iEnhanced inflammatory)
that mediate inflammatory responses responses

N Engl J Med. 2011 18;365:620-8.
Am J Hum Genet. 2011 9;89:432-7.



AP1S3 Mutations Cause Skin Autoinflammation by Disrupting
Keratinocyte Autophagy and Up-Regulating IL-36 Production

AP1S3 deficiency causes impaired keratinocyte autophagy, enhanced
TLR2/6 signaling, abnormal IL-1 signaling and upregulation of baseline
IL-36 expression

J Invest Dermatol. 2016, 136:2251-2259.

Clinical and genetic differences between pustular psoriasis subtypes

863 pustular psoriasis patients
Generalised Pustular Psoriasis, n=251
Acrodermatitis Continua of Hallopeau, n=28
k. PalmoPlantar Pustulosis, n=560
Multiple diagnoses, n=24 ,

Clinical features Genetic features KI inikai I"eleVGHCiG .
whole cohort, n = 863 cohort subset, n =475 Az IL36RN mu_',écié a kor'én

A TS "\ kezdédé (30-40 év)
Sk i =100 e 04 %%k [c.115+6T>C . .

o s T g" ot | 5, A wioovs| GPP,ACH, PPP-re jellemzo,
£ e g o S0 so | szlirés javasolt, mert ezek a
- £ 3. H 2o betegek reagalhatnak jol az
= 2 § 204 E 0 <zo.e IL-36 inhibiforOkra

0 * 0. OIL3éRN2 vé’f@"ie"'zf

QR R X R disease alleles &' S &€
. L F & gL N & @"Q & i

ACH: acrodermatitis continua of Hallopeau; GPP: generalised pustular psoriasis; PPP: palmoplantar pustulosis; PV: psoriasis vulgaris

J. Allergy. Clin. Immunol. 2019, 143: 1021-1026



Autoinflammatory keratinization diseases (AIKD), a new class of
skin disorders, with a genetic cause rooted in the body's innate
Immune system.

Akiyama M és mtsai, J.Dermatol. Sci. 2018, 90:105-111




Homeostasis in normal skin
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Dermis

Dysbiosis and infection in atopic dermatitis

TELTE

YUy .-l‘li"(','“

= Microbiome of healthy normal skin
= [ntact epithelial barrier

= Adequate production of antimicrobial
peptides

= Adequate response of innate and
adaptive immune system
(balanced Th1-Th2-Th17 response)

= Colonization by S. aureus
= Poor skin barrier

= Penetration of allergens and microbial
components

= Inadequate production of antimicrobial
peptides

= Th2 cytokine response predominates
leading to poor skin barrier and
suppression of innate host defense
system

A normadl bor microbiota

Firmicutes (mainly
Staphylococcus spp.
Staphylococcus
epidermidis,
Actinobacteria
(Propionibacterium and
Corynebacterium)

Atépids drmatitis

Staphylococcus aureus
(depicted in red),

Microbiome and skin diseases.
Zeeuwen, Patrick; Kleerebezem, Michiel; Timmerman,
Harro; Schalkwijk, Joost

Current Opinion in Allergy & Clinical Immunology.
13(5):514-520, October 2013.
DOI: 10.1097/ACI.0b013e328364ebeb




KEY POINTS

¢ The microbiome of normal human skin was found to
have a high diversity and high interpersonal variation.

o Normal skin microbiota supports and modulates the
innate immune host response.

o Genefically defermined epidermal dysfunction and the
disturbance of the symbiosis and interactions between
the host and present microbes might be driving factors
in inflammatory skin diseases.

¢ Maintaining a normal and healthy skin microbiome is
beneficial for our health.

o Selective modulation of skin microbiota composition by
topical therapeutics to restore or optimize the
pathogenic-commensal and host-microbe interactions
might be future strategies to achieve beneficial effects
in patients.

Az egészséges normdl humdn bér
mikrobidlis flordja vdltozatos, nagy
interperszondlis kiilénbségekkel.

A kommenzadlis fléra szabdlyozza a
természetes immunfunkcidkat.

A borszovet genetikusan
meghatdrozott hibdi és a mikrobidlis
fléra eltérései egymdsra hatnak,
egyltt felelosek lehetnek
betegségek kialakuldsdért.

A symbiosis megbomldsa dysbiosis.

A normdl bakteridlis flora megléte

az egészséges szoveti miikodéshez
kell.

Terdpias konzekvencial

Microbiome and skin diseases.
Zeeuwen, Patrick; Kleerebezem, Michiel; Timmerman,
Harro; Schalkwijk, Joost

Current Opinion in Allergy & Clinical Immunology.
13(5):514-520, October 2013.
DOI: 10.1097/ACI.0b013e328364ebeb




Immunreguldcio

- .germ-free" steril korilmények kozott tartott dllatok
(egér)

» ghotobiotics=ismert élet

+ genetikailag meghatdrozott versus kérnyezeti hatdsok
dltal meghatdrozott immunfunkciok vizsgalata

» kiilonb6z6 genetikailag modifikalt dllattorzsek
vizsgdlata



Atopias dermatitis

A betegség sulyossaganak megitélése
>40 sulyos, <20 enyhe e

Bazisteradpia S ==
Allergénkeriilés N \
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Viszketés .
Antimikrobidlis kezelés </ ( __
Fototerapia ] | e Pfef
Szisztémds immunszuppressziv kezelés L} v
Bioldgiai terdpia Lo e
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Szisztémds kezelési lehetdségek atépids dermatitisben (EDF guideline)

cyclosporin steroid MTX AZA dupilumab
akut eset ne hosszabb hatds, fenntarto kezelés

2 hét 1-2 hét 8-12 hét 4-6 hét

2 héet 2 hét t6bb, mint 12 hét 8 hét, t6bb
4-5mg/kg/nap 0,2-0,5 mg/kg/nap 15 mg/hét 50mg/nap 600 mg sc 1.ddzis
2,5-3 mg/kg/nap fenntarté ne max 25 mg/hét 2-3 mg/kg 300 mg sc /2 hét
uez gyerekek 0,2-05 mg/kg/nap 10-15 mg/m2/hét 25-50 mg/nap nincs adat még
Terhesség:

igen igen nem nem nincs adat

Mycophenoldt-mofetil : ndlunk nem elérheté ebben az indikdciéban
Tenyéri-, talpi hyperkeratotikus ekzéma: alitretinoin ndlunk csak acitretin



Uj terdpids lehetéségek

Lokalis: foszfodiészterdz inhibitor (PDE) Crisaborole ointment
- emelkedett PDE aktivitds az AD-s betegek fehérvérsejtjeiben

- csokkentette a basophil hisztamin felszabaduldsdt és a lymphocyta IgE
termelést

- Kisebb a hatdkonysdga, mint a lokdlis steroidnak, de nincs mellékhatds

Janus kindz gatlok: 2% tofacitinib ointment
egyeldre klinikai vizsgdlat (fazis IIa)



DuUPIXENT
Rl naks)

300ms2me |

‘ Dupilumab ‘
« IL-4 and IL-13 are type 2/Th2
cytokines that are thought to mediate \
many features of AD IL-13
csci: ®

’\5
IL<4Ra O | ye IL<4Ra O IL-13Rat

T
M&M Mu'&&l&&

* Dupilumab is currently under clinical i
development, and its safety and

upilumab is a fully human
monoclonal antibody directed
against the IL-4Ra subunit of the
IL-4 and IL-13 receptors

ST STATe  STAT3
efficacy have not been fully evaluated Tuel - Type I -
by any regulatory authority. G T Gl DN Epithetal cols,
eosinophils, fbroblasts smooth muscle cells, fibroblasts,

monocytes, acfivaled B cells

rC, common gamma cham, IL, intededkin; IL-4Re, IL-4 recepior alpha; IL-13Re, IL-13 recepior apha; JAK, Janus knase, STAT, sgnal transducer and acivalor

of mmsi\on: TYK2, iurme kinase li o

Klinikai vizsgdlatok folyamatban AD gyerekeknél,
asthma, eosinophil oesophagitis



IL-13 inhibitors

IL-13 csokkenti a loricrin és az involucrin kifejezddést,
ezdltal rontja a barriert (STAT6)
(Clin immunol 2008, 126:332-337)

Lebrikizumab
Tralokinumab

Mindkét vizsgdlatban lehetett lokdlis steroidot
haszndlni-nem vilagos az effektivitas AD-ban.



PDE4 inhibitor: Apremilast haszndlhaté psoriasisban, arthritis
psoriaticdaban, obstructiv tiidébetegségben

~open label pilot study” AD-ban

A Phase 2 Randomized Trial of Apremilast in Patients With Atopic
Dermatitis JID, 2018, December

Nem tdl meggy6z6 az eredmény, 30-40 mg x2/nap, a 40 mg-ndl a
betegeknél cellulitis kialakuldsa

JAK inhibitorok: nagyon kezdeti eredmények (JAK1/2/3-STAT)

Nemolizumab IL-31 gatld: elsésorban a viszketést csokkenti jdl,
tovdbbi vizsgdlatok sziikségesek

TSLP gatlok korai fazisban

Omalizumab (anti-IgE) SIT terdpidban segit, ami jotékony lehet
AD esetében is.



A pikkelysomor kezelésében alkalmazhato terapiak

TNF Inhibitorok Kinase Inhibitorok
Etanercept PDE4 Inhibitorok
Adalimumab Tofacitinib

IL-12/IL-23 Inhibitorok
Ustekinumab

Infliximab Apremilast

IL-17RA Inhibitorok

Brodalumab
IL-17A Inhibitorok
Secukinumab
Ixekizumab l
® K
5 ”
Th17 sejtek IL-17A Keratinocyta

Aktivalt
dendritikus sejt

Nestle FO et al. N Engl J Med. 2009;361:496-509; Kopf M et al. Nat Rev Drug Discov. 2010;9:703-718;
Garber K. Nat Biotechnol. 2011;29:563-566.



Route of

Targets Drug Mode of Action Administration
Biologics
Infliximab Chimeric anti-TNF-o mAb IV
Adalimumab Fully human anti-TNF-oc mAb SC
TNF-« Etanercept Human soluble TNF-a receptor SC
Golimumab Fully human anti-TNF-a mAb SC
: Humanized PEGylated antigen binding
Certolizumab pegol fragment of anti-TNF-ac mAb ¢
IL-12/23 Ustekinumab Fully human anti-IL-12/23 p40 mAb SC
Tildrakizumab Fully human IgG1 anti-IL-23 p19 mAb SC
IL-23 Guselkumab Fully human IgG1 anti-IL-23 p19 mAb SC
Risankizumab Fully human anti-IL-23 p19 mAb SC
Ixekizumab Humanized IgG4 anti-IL-17 mAb SCor IV
Secukinumab Fully human IgG1lk anti-IL-17 mAb SCor IV
IL-17 Brodalumab Fully human IgG2 anti-IL-17 receptor mAb SC
Ruxolitinib Selective inhibitor of JAK1 and JAK2 Topical
Baricitinib Selective inhibitor of JAK1 and JAK2 Oral
A3AR CF101 High affinity agonist for A3AR Oral
. Acetyl-11-keto- . oo .
IkB kinase B-boswellic acid IkB kinase inhibitor Topical
Small molecules
JAK Tofacitinib Selective inhibitor of JAK1 and JAK3 Oral,

Topical






