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Pomozite,
molim vas...

BOLESNICI S KU
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* Kronicna urtikarija (KU) (spontana/KSU ili inducirana):
recidivirajuce urtike sa svrbezom i mogucim angioedemom,
duze od 6 tjedana.
* Do 1% opce populacije oboli od KU nekad u zZivotu; trend | @
povecane prevalencije zadnjih godina. Autoimmflamatory
syndromes
. ! . . . ve . Spont '
* KSU (osobito angioedem) jako utjece na kvalitetu Zivota, rad i R 'nducible
ucenje, mentalno zdravlje te nosi velik ekon.-socijalni teret za
obitelj. ( N /
J | N
‘ Angioedema e
without wheals " 4
Urticaria Hereditary
vasculitis Agbedens
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* Urtikarija - jedna od najcescih alergijskih bolesti kozZe.

IDIOPATSKA
(45%)

INDUCIRANA
(25%)

KRONICNA AUTOIMUNOSNA
(>6 TJEDANA) (20%)

SPONTANA (75%)

URTIKARIJA

PSEUDOALERGIJ

AN SKA (5%)

POVEZANA S
INFEKCIJAMA

(5%)

* Prema podacima Collegium Internationale Allergologicum-a iz 2020.godine: prevalencija KSU se svake
godine povecava i pojavljuje se u svim dobnim skupinama.

IZVOR: Maurer M, Eyerich K, Eyerich S, Ferrer M, Gutermuth J, Hartmann K, Jakob T, Kapp A, Kolkhir P, Larenas-linnemann D, Park HS, Pejler G, Sanchez-borges M, Schakel K,
Simon D, Simon HU, Weller K, Zuberbier T, Metz M. Urticaria: Collegium Internationale Allergologicum (CIA) Update 2020. Int Arch Allergy imunol. 2020;181(5):321-333

Prosjecno trajanje bolesti iznosi 2-5 godina, u 10-25% pac. traje duze od 5 godina.



Imunopatogeneza KU i
imunosne promjene u perif. krvi i kozi pac.

EXTRINSIC FACTORS HUMORAL ALTERATION
I Autoimmunity * Patogeneza KU: slabo upoznata, osobito KSU,
ress Food A||ergy Anti-FceR1 1gG . R . .o
g Ant1gE 190 kod KSU Cesta autoimunosna etiologija.
|__ Drugs ty“Q ﬁ\c“
St ) 17/ fW Autoallergy
.-/.- = "’é Anti-IL-24 IgE
C g I Infections é‘&
\_ ) Mast Cell PR . ve
| Alteration Ee csar/csa * Kljucni patogenetski dogadaji kod KSU:
#5 | cinau >g aktivacija mastocita, bazofila, T-lc i eozinofila,
- ( SYK signaling

povecana vask permeabilnost i vazodilatacija,
| aktivacija koagulacijskih puteva i autoimunosnih
N & procesai oslob mastocitnih medijatora.
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A * Eosinophil

Activated T cell
Mast cell 4, Fe CRIT

Anti Fe RI

Anti IgE

MBP, ECP, LTC4,
PAF, SCF, VEGF

progenitor ot ”'
{f Mast cell ey /
Memory B
cell ‘ Histamine, tryptase,

LTC4, PAF, IL.5, TNF-q,
GM-CSF, eotaxin

B cell

Hematopoietic
stem cell

e KSU uklju€uje sudjelovanje obje imunosti:
* Urodena imunost (mastociti, bazofili, eozinofili, neutrofili, monociti, makrofagi, NK stanice, urodene limfoidne st/ILc, komp komplementa) i
e Stecenaimunost (Th1, Th2 stanice, Th9 stanice, Th17 stanice, Treg stanice, B stanice + protutijela)

MASTOCITI POVEZUJU URODENU | STECENU IMUNOST, STAN. AKTIVACIJU | POLARIZACIJU. e’

* Mastociti - razne uloge: oni poti¢u i moduliraju T-Ic akt:
e stimuliraju B-Ic na stvar IgE (kroz IL-4 i IL-13);
e stvaraju medijatore (npr. TNFa) koji pove¢ izrazavanje vaskular endot. stanica i izraz adh. mol, sto pomaze regrutaciju T-Ic;
* alergen-spec Th2 lc stimuliraju B-Ic na stvaranje IgE, sto eﬁmquira mastocite i bazofile. /

N/ i \



Mehanizmi i ciljanje medijatora
kod kroni¢ne spontane urtikarije

Mast cell activation:

Omalizumab*
Plasmapheresis
IVIG

Anti-CD20

Mast cell degranulation:
Antihistamines*
Corticosteroids
Cyclosporine*
Tacrolimus
Phototherapy
Metothrexate

IL-1
IL-2

IL-4

IL-5

IL-6

IL-8

IL-13
TNF-a
GM-CSF
VPF/VEGF
PGD,
LTC,

LTD,

PAF
Histamine
Serotonin
Heparine

Tryptase

Chondroitin sflfate

Receptors on target organs:
Antihistamines*
Antileukotrienes

Dapsone

Colchicine

Mycophenolate mofetil
Anti-IL-1/anti-TNF

P Pruritus

Izvor: Deza G, Giménez-Arnau A, Itch in Urticaria Managenment, Curr Probl Dermatol.2016:50:77-85.



* Second-generation H -Antihistamines (sgAH)

If inadequate control:
After 2-4 weeks or earlier,

0o v ° v . « (4 "N
* Lijecenje KSU cesto fokusirano na “kontrolu simptoma”. §bimutona a06 knoleiedls

* Sadasnje smjernice: terapijske opcije za rKSU povecéane doze (do 4-struke) nsAH,
uz kortikosteroide, bioloski lijek omalizumab (+ dupi, rembi) i ciklosporin, ¢esto s
ogranicenjima (moguce ozbiljne nuspojave, nereaktivnosti, visoka cijena, itd.) =
potrebna ucinkovitija terapija!

Consider referral
to specialist

Increase sgAH dose (up to 4x)

If inadequate control:
After 2-4 weeks or earlier,

if symploms are inlolerable
* U aktualnom lijecenju KU najvazniji nesedir. H1-AH (nsAH), 2. gen.;

40-55% pac. je nereakt. na konvenc. doze AH. § ‘:::1 Add on to sgAH: Omalizumab
9
e U :
e Rezistantna KSU (rKSU)= nereaktivnost na nsAHs nakon 2-4 tjedna th u odobrenoj 222 If inadequate control:
. 329 Within 6 months or earlier, /
dozi. 038 if symptoms are intolerable
FH
E = M
- 25
7 g Add on to sgAH: Ciclosporin
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* U KOZI urtik. KSU promjena: mastociti dominiraju,
povecan broj bazofila, eozinofila, makrofaga,
neutrofila i T-Ic, uz veci broj Th17 stanica.

* Kljucni faktori: pro-upalne Th17 stanice i
neravnoteza Th17 stanica/Treg stanica + genetski
faktori.

* U urtikama: poved.izraz. Th17-povezanih puteva:
IL-17 signaliziranje, Th17 stan diferencijacija uz
signalne dogadaje posredovane IL-6 i [L-23
+ veca izrazenost Th17-povez. genske
ekspresije (npr. IL-6)(vs Zd.os.).
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IL-4, IL-5,
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Dermis . Eosinophil@ Physical contact 0 l E%z /
F Syk T
Auto-allergen : K —_—— . £
EPO, SCF 0 IL-13
) ‘ . B U N w—(— ® (e
Autoantibod:
Basophil N/ ; y
(qz/ o \\%‘W—,
J = i MCP-1+—
- Stip) RN iy
Si-) TF
st Histamine, 7 :("
proteases, [Xa ' <% % ,,
PAF, IL-4 Thrombin . Eosmophllo
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Histopathology of Urticaria

vasodilatation

and dermal
edema

a scanty to moderate
perivascular infiltrate of T :
cells, monocytes, neutrophils, . -

and eosinophils.

Vitamin D deficiency
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* U zdravoj kozi (u usporebi s urtik.pr.): vedi
broj Treg st i mirujuc¢ih mastocita, tj. Tregs
mogu suprimirati miruju¢e mastocite (i inhib.
stvaranje urtika).

* Kod urtikarije: suprimirani Treg (kod
aktiviranih mastocita, dominantnije Th2 st. s
vise IL-6 i manjeg omjera Th1/Th2 citokina),

Sto potice Th17 odgovor.

Skin

Histamine
[ ]

Th2

|

/l

Butyrate
Acetate

l

Metabolic
products

t
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N/

Antigen (Allergen)

Autoantibody (IgG)
against IgE, FceRI

Neuropeptide (MrgX2)
Cb5a (Cba receptor)
Protease (PAR)
PGD2 (CRTH2)
TLR ligands (TLR)

Mast cell
Basophil

Degranulation
(histamine, proteases)

L

Sensory neuron
(itch)

Y Auto-antibody
(IgE)
TPO, IL-24,
TF, dsDNA

Lipid mediators
(prostaglandins,
leukotrienes)

Cytokines
(TNFa, IL-4,5,6)

H1 receptor
Vascular endothelial cells
(hyperpermeability)

Dirsctor et aa s Urticaria (edema formation) «—-—--------------

Direct or indirect effect




— N

\_/ Homse’:)i;\tasns/) T -»\\ Allc?;(ti:sis
HOMEOSTAZA MIKROBIOTE | HUMANOG IMUNOG SUSTAVA J e \
~ U, P
~’ (novija istraz.) Dvsh°mﬁ
* SASTAV CRIJEVNOG MIKROBIOMA povezan s KU
nepoznati mehanizmi odgovorni za ovu poveznicu. l
Psoriasis Acne
Atopic
Dermatitis

* sastav mikrobioma regulira funkcije imunog sustava -
promjene sastava mikrobiota (disbioza) mogu utjecati na tijek KSU (teZinu bolesti, KZ i ishod lije¢enja).

\



Obiljezja crijevhog mikrobioma
zdravih osoba

v’

* Ljudska mikrobiota = brojne bakterije i drugi mikroorganizmi
(archaea, gljive, virusi i protozoa) u/na tijelu, ukljucujuci

genomski sadrzaj organizama naseljenih na pojedinom mjestu.

* Crijevni mikrobiom odraslih: ugl naseljen bakterijama iz 3

glavna koljena: Actinobacteria, Bacteroidetes i Firmicutes
(zajedno >90% ukupnih crijevnih bakterija).

>\
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Microbiota composition in different regions

Respiratory
Actinobacteria
Firmicutes

Proteobacteria
Bacteroidetes

Skin
Actinobacteria
Bacteroidetes
Cyanobacteria
Firmicutes
Proteobacteria

Vagina(r

Lactobacilli

N

®
Oral
Firmicutes
Proteobacteria
Bacteroidetes
Actinobacteria
Fusobacteria

7 Gut

Actinobacteria
Bacteroidetes
Firmicutes
Lactobacillae
Streptococci
Enterobacteria



Respiratory
Actinobacteria
Firmicutes

Proteobacteria
Bacteroidetes

Skin ./
Actinobacteria
Bacteroidetes
Cyanobacleria
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Lactobacilli

©
Oral

Firmicutes
Proteobacteri;

b
9
=
3
©
<3
o
2
@
o=

Fout

Actinobacteria Obiljeija Crijevnog mikrObioma
rtes” zdravih osoba

Streptococci
Enterobacteria

* Crijevni mikrobiom Covjeka sadrzi

* (1.) osnovni (core) mikrobiom (slican u vecine osoba) i

* (2.) varijabilni mikrobiom (jedinstven za podgrupe osoba,

ovisno o lifestyle-u i fizioloskim razlikama).

Variable human microbiome

Host lifestyle Host genotype

Host physiology

Host pathobiology

-
-

Host environment :
I Host immune system

Transient community
members



-~ NAJCESCE BAKTERIJE U DEBELOM CRIJEVU COVJEKA
o Bakterija Incidencija (%) \/
— Bacteroides fragilis 100
Bacteroides melaninogenicus 100
Bacteroides oralis 100
Enterococcus faecalis 100
Escherichia coli 100
Enterobacter sp. 40-80
Klebsiella sp. 40-80
Bifidobacterium bifidum 30-70
Staphylococcus aureus 30-50
Lactobacillus 20-60
Clostridium perfringens 25-35
Proteus mirabilis 5-55
Clostridium tetani 1-35
Clostridium septicum 5-25
Pseudomonas aeruginosa 3-1
Salmonella enterica 3-7 ~/
Faecalibacterium prausnitzii ?common

Peptococcus sp. ?common

Peptostreptococcus sp. ?common \ /
10/30/2026 16
e u
Izbor: https://en.wikipedia.org/wiki/Gut_microbiota \ ’ e
, 2016.

Todar, Kenneth (2012). "The Normal Bacterial Flora of Humans" Todar's Online Textbook of Bacteriology. Retrieved \
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Crijevni mikrobiom i imunost zdravih osoba

* Crijevna mikrobiota - najvedi i najraznovrsniji
rezervoar mikroorganizama u ljudi, sadrzi oko
10"3-10" bakterija

* Uloge crijevhe mikrobiote:

sudjeluje u probavi i metabolickim procesima,
odrzavanju cjelovitosti crijevnog epitela, sintezi vitamina,
zastiti od patogena, modulaciji i odrzavanju ravnoteze
imun. sustava

* Humana mikrobiota znacajna za imunosni
sustav; potrebna za razvoj/regulaciju nekih
imunosnih faktora.

* U crijevima: 70-80% stanica imunosnog sustava.

HOMEDOSTASIS
Microtiome
Homeoslasis
Gl Ingmen 4
Ractiaria
kg '::I oo
ﬂi—@{— "..r"!l— TGE-p
L
- DG Ratinpic ackd
Flazma nell Treg L35
| L2 .
L 4 T
AN e F
procyia L-10 (0 {0 5
TGF: s [
£ MK cell i
Macrophage
InnirrTUnS Ll l 4
TS (ILG3 | —w 22 -—| P ) 7o
i “\-.__.-":
Epshalial repair

B funciion
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Povezanost crijevhe mikrobiote i imunosti

* u odrzavanju PRIRODENE IMUNOSTI: granulociti, makrofagi, NK stanice, GALT

(Gut Associated Lymphoid Tissue, limfati¢no tkivo pridruzeno crijevnoj sluznici), sluznicki IgA... ;
stanice crijevnog epitela lu¢e AMP (s protuupalnim i baktericidnim djel.)

-povezana sa STECENOM IMUNOSTI: mikrobiota Gl trakta utje¢e na usmjerenje
populacija T-lc u razli¢ite subpopulacije Th stanica (uz regul. aktivnosti neutrofila)

rijevne bakterije proizvode kIMK (<6 ugljik. atoma) (butirat, propionat i acetat.=
kIMK sudjeluju u modulaciji crij. imunosustava i odrzavanju ravnoteze
prOtUU palnih-u pa Inih ProCesa (LR receptori - vazni posrednici upalnih puteva u crijevu, veza urodene i ste¢ene imunosti)

18



Infectious
disease

The gut microbiota
(Gut dysbiosis )
I
The host immune system

(Immune dysregulation) l

Neravnoteza mikrobiote....

* Disbioza - neravnoteza u sastavu ljudske mikrobiote.

» Razliciti faktori mogu biti ukljuceni u bakterijsku
neravnotezu, uklj. psihosocijalni stres, (ne)zdrave navike,
ishrana, socijalni odnosi, okolisni faktori, pusenje i unos
alkohola i koristenje lijekova (npr. antibiotici ili
probiotici).

* Promjene sastava mikrobioma su povezane s
patogenezom psihijatr. bolesti, imunosnih crijevnih
bolesti, kardiovaskularnih i neuroloskih bolesti,
alergijskih bolesti, karcinoma, dijabetesa, reumatoidnog
artritisa, metabolickog sindroma, bolesti jetre, debljine i
kwashiorkora.

~

Modern lifestyle factors

Food allergy
EN

High-fat,
low-fiber
diet
Changes in
gut microbiome

Fewer
gut parasites
and pathogens
(e.g. worms,
H. pylori)

G

Transition from
rural to urban and
suburban living

Vaccines reduce
exposure to
infections

SOURCE: O.I. IWEALA & C.R. NAGLER /AR IMMUNOLOGY 2019



Inflammatory

bowel disease
Crohn's disease

Ulcerative colitis

Heart disease
Hypertension
Atherosclerosis

Cancer
Lung cancer

Colorectal cancer
Pancreatic cancer

Oral cancer

Liver disease

Cirrhosis
epatitis

Respiratory
disease
Asthma
Bronchitis

Psoriasis

Diabetes ] Atopic
Type1 disorders Dermatitis
Parkinson's disease
Type2

Alzheimer's disease



(' GUT MICROBIOME )

SKIN SKIN
HOMEOSTASIS wmnsrm ALLOSTASIS
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OFRMATITIS
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ffect of gut microbiome on skin dyshomeostasis

uub
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* Novije studije: u_pac. s KSU promijenjen sastav
crijevnog mikrobioma.

Spoznaja: promjene crijevnog mikrobioma uzrokuju
o pro-upalne odgovore posredovane neravnotezom
i il Th1/Th2/Th17 citokina, §to moze doprinijeti KSU

Crijevni mikrobiom odraslih je ugl. .
patogenezi.

naseljen bakterijama iz 3 glavna
koljena: Actinobacteria,
Bacteroidetes i Firmicutes, koji
zajedno ¢ine >90% ukupnih crij.
bakterija.

Bacteroidetes

fProteobacteria

Firmicutes
‘Actinabacteria
Istraz.: Kod KSU, poznavanje humanog metaboloma

(malih molekula nastalih od mikroorg.) i crijevne

disbakterioze (usporedba s Zd.os.)— boljé
‘azumijevanje potenc. uzroka upale i potenc. novi pristup

KSU. J
N’ e\ /

Chronif Urticaria
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* Crijevne bakterije u interakciji s dendr. stanicama intest. epitela - L o s R
aktiviraju signalne puteve imunosnih efektornih stanica (makrofazi, \\ “ /2
B-Ic, NK stanica i T-Ic).
* Crijevna lamina propria sadrzi velik broj Th17 stanica i Treg stanica — \ /\ -
komenzalna mikrobiota poti¢e Th17 stanicni odgovor.- \ 2 Ve
T-CDIIC 24
\“ T { Uy /
* Treg stanice odrzavaju imunosnu homeostazu i pomazu imunosnu ‘ \ -
toleranciju alergena R
Remove pathogen L6
— U pac. s KU je smanjen broj/funkcija Treg stanice = ror
pretpostavka: smanj
nekih bakterija moze remetiti ulogu Treg stanice u imun odgovoru (putem w2
induc. Toll-like receptora) vodedi ka KSU (pojavi,perzistiranju).
(TL receptori - vazni medijator upalnih puteva u crijevu, veza urodene i stecene imunosti) /
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Crijevni mikrobiom pac. s KSU

'

Crijew mikrobiom odraslih je ugl naseljen bakterijama iz 3 glavna koljena: Actinobacteria,
Bacteroidetes i Firmicutes, koji zajedno &ine vise od 90% ukupnih crijev bakterija.

Biomarker identification

_° Crijevni mikrobiom pac. s KSU se razlikuje od onog zdravih;

Skin mast cells :rr',-\‘glgl';;s:ns Bacloroidoios ) » i i

.+ Physical/mechanical Firmicutes Predominant poremecen sastav crijevnog mikrobioma

+ |Ffaction Proteobacteria phyla t;"? gut

Actinobacteria Meuame
Sumptoms. * Kod KU su upalne/imun. promjene povez. s crij. disbiozom -
. * aised icny ras . . . . .
*ee / g Rﬁ?gea: ins;izrih—a‘fewf e U promijenjen imunosni odgovor uz neravnotezu
miliimetres 1o the size of a han

Mediators: ,-/ + May appear on one site or R ARIA Th1/Th2/Th17 citokina moze doprinijeti KSU (sli¢no astmi i
« Histamines ,\( ] spread across large area N g
+ Cytokines (h~=r * atopijskom dermatitisu).
* Leukotrienes -7 = | Quality of life
» Chemokines T Productivity impairment =

* DG: U pac. s KSU/Zd.os u identifikaciji vrsta i roda mnoge
studije koristile 16s rRNA sekvencioniranje te usporedbu, a

Antimicrobial 3 Imbalance in microbial populati
e e I (i.e., 1 Pathobionts, | beneficial

Lumen =y B I - LN microbes) o o . . .
\.. ’ |~ - edine putem qPCR usporedivale specif. vrste u 2 skupine.
GUT " : i/

. MICROBIOME ,
Patient management of \
chronic urticaria in adults _ > i & @
may include (depending on Largest population of @ .urg?;n I R Leaky !
severity and identifiable microbes in the human &) ! i a’ gt e ®
disease cause): body o5 :
* Antihistamine Th17/Treg balance INeutrophiIs Thi7iTreg Imbstees
: LSUROiri?ne receptor I 2 : Pro-inflammatory cytokines

antagonists : =

Blood

« Immunomodulatory agents

’
vessels |
=a--
-
Healthy state -
/\




* DG: Upoznavanje interakcija crij. mikrobioma i domacina vazna
za upozn. promjena mikrobioma udruzenih s KSU (pojava,perzist)

S’

* Dva glavna pristupa sekvencioniranju mikrobiota:

targeted 16s rRNA sekvencioniranje i
non-targeted sekvencioniranje cijelog genetskog materijala

(shotgun mehoda)

metagenomika (analiza strukture i funkcija svih nukleotidnih sekvenci).

* METABOLITI: Mikroorganizmi crijevnog mikrobioma vrse i vazne
metabolicke funkcije (sintezu aminokis., stvaranje kratkolan¢ MK,
biotransformaciju Zucnih kiselina).

Analiza crijevhog metaboloma: nove tehnologije,

npr. mass spektrometrija i NMR spektroskopija postale korisna
sredstva (razl bioloski uzorci, najcesce feces).
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mm a4: o__ Enterobacteriales

Em a5 o__Pseudomonadales
mm a6: f__Xanthomonadaceae
mEm a7; o__Xanthomonadales

mm a8: c___Gammaproteobacteria
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A mm a: f__Corynebacteriaceae
mm b: f__Nocardiaceae
mm c: o__Corynebacteriales
mmd: o__Micrococcales
mme: f__Marinifilaceae
J q mm f: f__Muribaculaceae
N - mm g: f__Rikenellaceae
< 7 == h: {__Christensenellaceae
! /7 mm i f__Peptostreptococcaceae
./ == j: {__Ruminococcaceae
o
== |: c__Clostridia
mmm: T__ Fusobacteriaceae
== n: o__Fusobacteriales
mm o: c__Fusobacteriia
mm p: f__unidentified_Melainabacteria
m=m q: o__unidentified_Melainabacteria
== r: c__unidentified _Melainabacteria
mms: f__Caulobacteraceae
mmt: o__Caulobacterales
== u: f__Beijerinckiaceae
mm v: o__Rhizobiales
mm w: o__Rhodospirillales
mm x: f__Sphingomonadaceae
Emy: o__ Sphingomonadales
mm z: c__ Alphaprotecobacteria

Analiza crijevnog mikrobioma

mm a0: f__ Desulfovibrionaceae
mmal: o__Desulfovibrionales
mm a2: c__Deltaproteobacteria
mm a3: f__Enterobacteriaceae
mm a4: o__ Enterobacteriales
mm a5: o__Pseudomonadales
mm a6: f__Xanthomonadaceae
mm a7: o__ Xanthomonadales
mm a8: c__Gammaproteobacteri:

* Napredne tehnologije su doprinijela razumijevanju uloge S
mikrobioma u patogenezi nekoliko autoimunosnih bolesti (SLE, s 2
reumatoidni artritis, Sjogrenov sy, Crohnova bolest, Behcetova
bolest, dijabetes tipa |, psorijaza i psorijaticki artritis...) + alergijske ~  HHRREEEEEENAREEN: o 2200029558 55590
bolesti (alergije na hranu, atopijski dermatitis, astma...). ' ' |

Stoquefichius

nidentified_Melainabacteria

LDA SCORE (log 10)

* Razvoj molekularne biologije/bioinformatike + smanjenje cijene ﬁ ,,,,,,,,,,,,,,,,,,,,,,,,, .
i

sekvencioniranja doprinio upoznavanju mikrobioma, detekciji
mikroorganizama i funkcij. gena (porast istraz promjena [ evomreor woncason ]

. . . . . . . Skin mast cells Triggers: T
mikrobioma kod autoimunosnih/imunosnih bolesti). a L - ml ?irmﬂmé’s‘s} —

« Infection Proteobacteria phyla in gut
Actinobacteria microbiore

Symptoms
7+ Raised itchy rash

* Promjene ishrane/dijeta, nezdrav lifestyle ili promj. crij. epitelnih + Rengesinsize—a o RC

— millimetres to the size of a hand
Mediators: o~ « May appear on one site or

stanica -~ mogu potaknuti proupalne citokine/medijatore, sto @ spread aross lar aea

- =
« Cytokines ( \l‘—
« Leukotrienes = | Quality of life
I
sz —

utjece na luminalni mikrookolis — moguca crijevna disbioza i - Chemokines 1 Producivty impaiment
razli¢ite bolesti (kao KSU).
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chronic urticaria in adults

may include (depending on Largest population of Tight I R Leaky @ @
severity and identifiable microbes in the human @ &) Junction } gut o ®

disease cause): body Wt
* Antihistamine Th17/Treg balance l Neutrophils reg Imbaiance

. i ¢
u Leukotriene receptor *»  Pro-inflammatory cytokines
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+ Immunomodul n oo =
unomodulatory agents S ]
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Human microbiome

\/ Archaea, bacteria, fungi and viruses
. e
Q

-

Beta Diversity
(Between sample diversity)
-quantitative
-qualitative

S
e Zauvid u specificna obiljezja crijevnog mikrobioma
(mikroorganizmi, bakterijski sastav), vazni podaci o alfa i beta
raznolikosti kod spec. bolesti.

Digestive Urogenital

* Alfa raznolikost = u pojedinom uzorku procjena vrste (izrazene
putem metoda: Chao1l value, ACE value i Shannon index, itd).

* Beta raznolikost = (usporedba grupa) omjer svih Operational

Taxonomic Units (OTUS) - identifikacija diferencijacija izmedu grupa
analizom cestih OTUS.

CSU:

* LuiWang: u pac. s KSU smanjena alfa raznolikost crijevnog
mikrobioma— promjene sastava crijevnog mikrobioma.

Zhang: beta analizom utvrdena znacajna razlika u nalazu , : /
clustering/grupiranja izmedu pac. s KSU. vs Zd.os., tj. razlikovanje
sastava crijevnog mikrobioma izmedu dvije grupe.
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1 povecana relativna
zastuplj oportunistickih
bakterija

t Enterobacteria
t Proteobacteria

1 Firmicutes

J smanjena relativna !
{ Bacteroides

zastuplj beneficijalnih
bakterija

PROMIJENJEN SASTAV CRIJEVNOG MIKROBIOMA U BOLESNI

(Toll-like/TLR receptori - vazni medijator upalnih puteva u crijevu, veza urodene i ste¢ene imunosti)

| Short fatty acid-producing bac
Subdoligranulum
Ruminococcus bromii
chnospiraceae
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Absiracl: Recend siudies have linked guk nedcrocsganisen composiiion and chronkc ari
hovwreves, the underlving mechandsms pesponsibbe for this comnection are unbmeen. Sl
I syslem s in homeos ks with miceebion, and the composition of the microb o
the developenent and funciizn of the meune systems, it ks lkely that an aleration of
compeoenis i dyshicsis) could infloence the courss of dhronic spendaneous urticaria (C5U
diase srveity, patient quality of libe and treatment ouscome. To date, several studies hav
changes in the gut microbiota composition of patiensts with CSU, though only 3 few hav
matakelic abrormalities associated with gut dyshiosis. The studies on CEL palients pro
shoiid that the relative abumdance of beneficial bacteria was decroasad (Fimionfes and
while that of opportunistic bacteria was increased (Erberobactanks and Protedacieria). |
serum metabolome aralysts reveakad that gud microbista-associabed alferabions n unsal
acids and the bulancale metabolizm pathway may play a role in C5SUL Thess findings are
associabed with inflimmation mendiated by the imbalance of Thl/Th2/Thi7 cyiokines, »
comibribute o C5U pathogenesis. Furiber sesearch in this Seld could impeove clinkal,
and therapeutic approaches bo patients with CSU. By applying new knowledge on g
comenunifies and metabolomics, future CSU therapies could meadify Ehe microbioba o
using agends such as probiodics o cther clmilar ageeds, which, in combinaSon with curne
therapies, could hopefully kad to a reduction in symptoms and an mproved qualin
CSU palients.

Keywords: gul microbionse; intesiinal microbiome compesition; chronic sporanso
dysebicsis: metabolome

1. Infroduction

Chromic urticaria (CU), whether spontanecus or inducble, i characteri
current upi:mdas. of pruritic wheals, with or without associated angioedema
longer than & weels [1,.2]. Globally, up to 1% of the general population suffers
at some point in life, and a trend of increasing prevalence has been observed
years [5]. Chranic spontanenus urticaria (CSL), espedially concomitant angiceder
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(1.) OPORTUNISTICKA bakterija T

1 povecana relativna
zastuplj
oportunistickih
bakterija

J smanjena relativna
zastuplj beneficijalnih
bakterija

Blood

Intestine

t Enterobacteria TLRs

t Proteobacteria ~— = ———mM—, Th17 1 Th2

i Ad
} Firmicutes \ /

: TLRs
} Bacteroides \’\, Treg
'O

* Zhang i sur: sastav crijevhog mikrobioma bol s KSU znacajno razlicit od Zd.os.:
Proteobacteria (,phylum” razina) 1, bacilli (,class” razina), Enterobacterales (,,order“ razina),
Enterobacteriaceae (,family“ razina) T, Megamonas, Dialister i Megasphaera (,genus" razina). '

e — u pac. s KSU znacajno veca relativna raznolikost Proteobacteria T (promjene njihove relat
zastupljenosti moze uzrokovati disbiozu i biti povezane s nekim bolestima /=u astmaticara i alergicara).

* Wangisur: u pac. s KSU (vs Zd.os.) povecanje neidentificiranih Enterobacteriaceae 7 ;
znacajno smanjena zastup Firmicutes |, Bacteroides, Faecalibacterium, Bifidobacterium i

neidentif. Ruminococcaceae.

* Luisur:uKU pac. znac. | zastuplj Bacteroidetes; 1T Actinobacteria i Proteobacteria.

*Patogene bakterije npr. Enterobacteriaceae stvaraju lipopolisaharide, Sto promovira Th2 stan
diferencijaciju i stvaranje IL-4. Pretpostavka: poveéana zastup Enterobacteriaceae aktivira -
mastocite i potic¢e oslobadanje histamina = manif urtikarije

s

ot

"/ ~\ J.



i i Imbalance of gut microbiota

Reduced proportion of probiotics Increased proportion of opportunistic pathogens
(Subdollgra lum...) (Enterobacten ©3% :
i . ﬂa Intest.lnal
i cavity

SCFA
(Acetate, Butyrate...)

Promotion:
Inhibition:

@ic spontaneous urticaria and symptomatic dermographism(CD

* Pretpostavka: crijevna disbioza je inicijalni dogadaj (prvenst. kod autoimune KSU)

pa smanjenje nekih bakterija moze modulirati imunosne funkcije Treg stanice
(putem poticanja Toll-like receptora intestinalnih APCs).

* Povezanost izmedu crijevne disbioze i metabolickih odstupanja (osobito promjene

nezas. MK i puteva metabolizma butanoata) doprinosi neravnotezi Th17/Treg putem

inaktivacije Treg st i pov izrazenosti Th17-povezanih gena — korekcija Th17/Treg

neravnoteze moguc pristup KSU kroz modif crij. mil(robioma.

3 N
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Blood
4l> T Iﬁ‘:éﬁﬁne '

1 pove relativna
zastuplj_4 t Enterobacteria TLRs } Short fatty acid-producing bacteria
oportunistickih t Proteobacteria — —— ———, Th17 N Subdoligranulum

bakterija
\../J

T . Ruminococcus bromii
Lachnospiraceae
} Firmicutes \ /

. TLRs
} Bacteroides M Treg
.

Jl smanjena relativna
zastuplj beneficijalnih
bakterija

e (2.) Od BENEFICIJALNIH/komenzalnih bakterija,
u ljudi >90% Firmicutes i Bacteroidetes.

Firmicutes - razgraduju netopiva vlakna iz hrane, oslobadaju hranjive tvari i
pomazu rast drugih crijevnih bakterijskih vrsta (u KU J, )

Bacteroides - doprinosi regulaciji imunosnog sustava, u interakciji je s drugim

i
mikroorganizmima, pomazudi raznolikosti intestinalne flore (u KU | )

* Lu: u KU pac., manja zastuplj (], ) Bacteroides sp., Faecalibacterium
Prausnitzii, i Prevotella Copri, a veca zastup (1) Escherichia coli.

3 N



o — I Intestine |

{ Short fatty acid-producing bacteria
Subdoligranulum
Ruminococcus bromii
Lachnospiraceae

t Enterobacteria TLRs

t Proteobacteria ~— = ————m~_, Th17

.
'@
} Firmicutes /\ /
} Bacteroides u’\«
1l

* U KU pac. znacajno smanjene (3.) BAKTERLJE KOJE STVARAJU
TKOLANC. MASNE KIS./kIMK (osnovna/core mikrobiota),
Uk|j Subdoh’granulum (obligatni anaerob koji moZe stvarati butirat).

e Stvaranje kIMK 7 poboljsava funkciju Treg st. T (Treg st suprimiraju
upalne T-lc odgovore, uklju¢ Th2 i drugih subpop.) (J )

* Liuisur:
manja rel. zastup. bakterija iz Ruminococceae obitelji (uklj. Butyricoccus i
Faecalibacterium) i veca relativna zastuplj subklasa Enterobacteriaceae obitelji =
ostecena Treg st funkcija moZe povecati broj Th2 st (stvar IL-4), stvaranje IgE i
mastocitnu aktivaciju/Th2 citokini (IL-4, IL-5, i IL-13) poticu stvaranje IgE prema
autoAg, sto moze aktiv. mastocite/bazofile.
Y (D



Butyrate

/ lAcetate
et Smanjenje bakterija koje stvaraju kIMK

/ l products

* Smanjenje zastuplj (3.) bakterija koje stvar kKIMK (Subdoligranulum i Ruminococcus
bromii) moze stimulirati mastocitnu aktivaciju/degranulaciju, vodedi ka KS

| Short fatty acid-producing bacteria
Subdoligranulum
Ruminococcus bromii
Lachnospiraceae

* Kod KU, smanjena zastupljenost i Subdoligranulum i Ruminococcus bromii

(remete diferencijaciju Treg stanica preko razlicitih puteva i smanjuju njihov broj/ostec.
funkcija).

* U pac. s KSU: smanjene bakterija iz Lachnonspiraceae obitelji (npr. Anaerostipes,
Blautia, Lachnospira) — manje stvaraju (anti-upalnih) kIMK (butirate | acetate) —
— stani¢na neravnotezZa (Treg/Th2) koja vodi ja¢im upalnim odgovorima.

— u respondera na AH smanj. zastupljenost Lachnospira u usporedbi s

neresponderima—> Lachnospira potencijalni biGmar redvidanja ucink. AH kod/KSU.
\
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Beta raznolikost utvrdila znacajno razlikovanje izmedu CSU paci Zdr.

'U.CSU pac. uvrdeno je i S|gn|f smanjenje Lachnosplraceae obitelji puteﬁunpl

U CSU grupi je bila zna¢ smanjena alfa raznolikost prema Evenness mdex.
hp
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Abstrack {1) Background: Chronke sponlameois urticasa (CSU) has bein linkod o the dvsbiosts of
thi gt miceabiota. Furthemsare, variows shadies have highlighted the anti-inflamsatory properties
o shasml-chalm fabty ackds (SCFAs), whose production s primarily regalated by the gul micrebiota,
Hewsver, only a few shadies have imvestigated the role of major SCFA producers, such as Ladi-

o , b slcin inilk alory di (2] G This study aimed o compare the abundance
off Lachrospiracese botween C5U patients and Erols (HCs]. (3] Material and methods: In
this case—conirol shudy, 165 PRNA sequencing w e (o compare the compaosition of the gul
cFoioms: betivesn ZTUSL patienis amd 23 H) Rezulee Bela-diversity evealked signilicant
clustering (p < D05 ) between the CSU) patientsand P Alpha diversity in dbw OS50 group was
shniticantly decressod according in the Evermess inades (p < [1L05). The linear discriminant analysis
wlfect size (LES:) identified the significant depletion of the Lachnesptracens family in CSU patients.
{51 Conclusion: Chur shudy revealed the dysbiosis of the gut microbiota in C5U patients, including
decreased lovels of Lacknospircess members, responsible for SCFA production, suggesting that 5CFAs
may cosdribube i insenune dysfunction in the pathogencesis of CSUL e spenalate that the modulation
ol SCFAL could serve a5 a prospective additiona ] option in CSU e el

Keywords: chronic sponanasus unticara; gul micrablota; Lackwaspiracss; short-chain faity acids

1. Intraduction

Chromic spontanenus wrticaris (CSL) is defined as the presenoe of urticaris, an-
givedema, or both, for a period of at least & weeks, without identifiable specific triggers [1].
It i characterized by daily or almest daily signs and symptoms or an ingermittent course [ 1].
CEL affects about 1% of the general population and there has been a noticeable incnease in
the prevalence of this condition in recent years [2]. It is mone frequently observed in young
and middle-aged adults, affecting women two times more often than men 2] However,
children can be affected in the same p too [4]. The average duration of CSL ks
commanly arcund 5 years | 3], although, in 10-25% of patienits, it persists for more than
5 years [:]. The treatment of CSU is fecused on “symptom control”, targeting mast cell
mediators and activakors such as histamine and autoantibodies. Second-generation nan-
sedating I antihistamines are recommended as the indtial treatment (up to four-fold dose),

Life 208, 13, 12800 hitbps: ' fchon ooy 10500 i 1 50051 2500

https: { Meewermdpicom fjouenal life

U CSU pac je bila signif smanjena alfa raznolikost salivarne microbiote u usporedbi s

Zdr, rezultirajuci u promjeni sastava zajednice.

gzl lifie
hﬂ U pac s CSU znatno smanjeno bogatstvo vrsta/species (utvrdeno putemn%%aﬁnon indeksa).
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with Chronic Spontaneous Urticaria Compared to Healthy
Controls: Preliminary Results
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Absbraci: Backgrourd: Bocause of ther lenpomiant sole In regulading the imsmuane system, increasing
evidence suggests a possible implication of gut sicrobiota in Chronis spontapsous urticaria (C5U).
Albough the oral cavity ks the first site of contact between microbiota and the immurs system,
e association between salivary miceobiota and C50U has nod yet bivn reported. Olective: This
case-control shady almed bo compare differences i salivary mdcrobEol i U5 pabients amd
healthy comtrals (H). Twenty-thees pasticipants—13 patients wi 10 HC were snmolled;
sallivary microbiola was delermined by mokeoular appenach large eomal KMA_ Terminal
resbricton fragment length polymaorphice (T-RELP) analysis was perl Hemshs Alpha divesity
aof malivary microbiota in CSU pabkens was signilizantly reduced comp o HC, sesuliing in
alleration of the community composition. Species richness determined via the Shanmon index was
significantly medwced in the CSU group. Conclusion: Dysbinsls of salivary miceobiota may contribute
1 a dysregualated e system in the developoment of C8LU. T our keorwledge, this was the firsl
shady that reposted am alteration im salivary microbiola compesition in CSU patients.

Keywarde: salivary microbiota) urticaria; choonds spontangous urticaria; 165 rENA gone: biodiversity:
aeal-gut axts; saliva

L Imtroduction

Chronic urticaria {CU) i defined a5 a continuous or intermittent occurrence of wheals,
anginedema, or both for more than & weeks [1]. The prevalence of CU is increasing
worldwide, with an overall 'p-n'mt pm‘ah‘lce of {.7%, :ra.ng;.ing from L1% to 1.5% in
adults [23]. Children population is affected in a similar proportion, with prevalence
ranging from (.1% to 3% [4]. Women are affected nearly twice as often as men, with the
pezk age between M0 and 40 years |5].

Based on the relevance of triggering factors, CU is classified into two categories-
chronic spontaneous urticaria (CSU) and chronic indwcible urticaria (Clnd) ] Approsce-
imately 81% of CU cases are CSL with no identified triggering stimuli or specific aller-
fgens [6]. Debilitabing symptoms and often unsuccessful treatment affect patients” pesfor-
mance at work and school and significantly impair quality of lfe [2]. The course of the
disease can be self-limiting, although, in 10-25% of patients, it lasts longer than 5 years [ 7]
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1 povecana relativna zastu

-

oportunistickih bakterija /-Entero;

Proteo

\ | smanjena rel
b icijalpilbakterija -

Firm, Bact

"/

na zastupROMIJENJEN SASTAV CRIJEVNOG MIKROBIOMA U PAC. S KSU

Table 1. A summary of the evidence on the association between gut microbiome composition and chronic urticaria.
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Gut Microbiome Composition in Patients with Chronic
Urticaria: A Review of Current Evidence and Data

Mirela Kristo 107, Liborija Lugovi¢-Mihié 12+, Melba Muiioz **, Maja Rupnik 5600, Aleksander Mahni
Petar Ozreti¢ 7, Morana Jaganjac 80, Diana Cesié¢ ! and Matea Kuna !

Examinees

Methods

Key Results

CU Patients Versus Healthy Controls (HCs)

Increase

Decrease

Limitations

References

20 CU patients
compared to
20 age- and sex-
matched HCs

Bacterial genomic DMNA
extracted from stool
samples and sequenced
by PCR; bacterial
amounts determinad by
gFCR.

The frequency and relative amounts
of A. muciniphila, C. leptum, and F
prausnitzii were significantly higher in
HCs than in those with CL.

Family Enterobacteriaceae

Species Akkermansia
muciniphifa, Clostridium leptum,
Faecalibacterium prausnitzii (p <

0.001, p=0.01, and p < 0.05)

Small number of
examinees, more
sophisticated
analysing methods not
included

M12]
MNabizadeh
et al_,
2017

20 CU patients
compared to
20 age- and sex-
matched HCs

Fecal samples analysed
by PCR for frequency and
bacterial load of
Lactobacillus and
Bifidobacterium genera.

The relative amounts of Lacfobaciflus
and Bifidobacterium were
significantly higher in fecal samples
from HCs compared to CU patients.

Genus Lactobacillus,
Bifidobacterium (p = 0.038 and
0.039)

Small number of
examinees, more
sophisticated
analysing methods not
included

[57]
Rezazadeh
et al.
2018,

10 CU patients
compared to 10 HCs

Intestinal microbiome
was analysed using 165
rRMNA sequencing.

Significantly different microbial
composition was observed between
CU patients and HCs at the genus
level.

Phylum Proteobacterna,
Actinobacteria

Order Enterobacteriales,
Lactobacillales,

Pseudomonadales;
Genus Veillionella, Sutterella,
Streptococcus, Clostridium, and
Escherichia;

Species E cofi

Phylum Bacteroidetes Genus
Faecalibacterium, Prevotella,
Lachnobacternium,
Species Faecalibacterium
prausnitzil, Prevotella copr,
Bacteroides fragilis, Bacteroides
plebeius

Very small number of
examineas

[11]
Lu et al_,
2019,

100 CSU patients
compared to 100 HCs

Fecal and blood samples
were analysed using 165
rRMNA gene sequencing
and untargeted
metabolomics,
respectively.

The CSU group exhibited differences
at the phyla and genera levels with
decreased alpha diversity. The serum
metabolome analysis revealed
changes in unsaturated fatty acids
and the butanoate metabolism
pathway.

Family Enterobacteriaceae

Phylum Firmicutes;
Genus Bacteroides,
Faecalibacterium,
Bifidobacterium, Lactobacillus,
Ruminococcaceae

Small number of
examinees

[13]
Wang et al_,
2020,




Fecal samples were

A significant difference in beta
diversity with no significant

Phylum Firmicutes,

Single-center study,
small number of

30 CSU patient I d using 16S rRNA differences in alpha diversity Bacteroidetes, Proteobactena, ) [17]
atients analysed usin r examinees
compared fo 40 HCs e}rf'le e ueﬁcin and between CSU patients and HCs (p Actinobacteria Genus Phascolarctobacternium confoundin faL::tors Wang et al.,
P ? X dq ¢ bgl ) 0.05). Gut metabolomics showed Genus Lactobacillus, ( dc?  not 2021.
Hniargeted metabolomics. decreased isobutyric acid in CSU Turicibacter, L achnobacterium ade gn e ne
) taken into account
patients.
Phylum Firmicutes,
Bacteroidetes, Proteobacteria
20 CSU patient Fecal microbial Beta di it sianif iy differed (p = 0.03), Verrucomicrobia G Iy [44]
compared :]Dail’gnase composition was beiwat‘ee:{zzllf\rzlgr:;:.lca; \:rhilnle ereha Class Bacilli (p = 0.04) Mie asefr::zra eg:ﬂ";;;f [:2” = Small number of Zhang et al
P ge- analysed using 165 rRNA ) i g ] P P Order Enterobacterales (p = gasp ! P examinees 9 N
and sex-matched HCs . diversity did not. 0.05) 2021.
sequencing. 0.03)
Family Enterobacteriaceae (p =
0.03)
1 povecana relativna zastuplj oportunistickih Phylum Firmicutes
bakterija- Entero, Proteo Class Clostridia,
J smanjena relativna zastuplj beneficijalnih Phylum Fusobacteria . Afphaprofeobacfenf‘ﬂﬂ
bakterija-  Firm, Bact Class Gammaprofeobacteria, Deltaprotecbacteria
There were significant differences in Fusobacteria Order Clostridiales,
E I I both alpha and beta diversity in Order Enterobactenia, Rhodospiniiales,
ecal samples were
25 CSD patients analveed b p165 ‘RNA different indices with Fusobacteria Caulobacterales, Small number of [56]
compared fo 25 age- y i y dditi I Subdoligranulum and Ruminococcus Family Entferobacteriaceae, Desulfovibrionales i Liu et al.,
and sex-matched HCs seq::ri}ti:;r;gt; = PI {;]_:a Y bromii (shart chain fatty acid Fusobacteraceae, Family Ruminococceae, sxaminess 2021.
Y ’ producing bacteria) as the gut Peptostreptococcaceas, Rikenellaceae, Murnbaculaceae,
microbiocta biomarkers in CSD. Streptococcaceae Christensenellaceae,
Genus Caulobacteraceae
Kiebsiella Genus/species
Subdoligranulum,
Ruminococcus bromii
) i Much lower alpha diversity and Single-center study,
25 C5U patients with Genus Prevotella, Megamonas '
AH p. 6 19 evenness was observed in CSU Escherichi SI g bri ' Genus Blautia, Alistipes, small number of (58]
ns re.3|s ancg, 165 rRNA sequencing of patients with nsAH resistance than in SC. e 'la". ucc::mw 10, Anaerostipes, Lachnospira (all p examinees, nsAHs
CSU patients without ] i ] ) i Klebsiella, Colidextribacter (all Song et al.,
i the intestinal microbiome. those without (p < 0.05), who = 0.05) other than
nsAH resistance and 19 p < 0.05) 2022

HCs

together with HCs showed almost no
change in genera bacterium.

(in nsAH-resistant patients)

T—

(in nsAH-resistant patients)

7

levocetirizine not

included
—
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3 Terapijske ~
- implikacije
* Zbog ceste neucinkovitosti AH u ovih pac., potrebna ucinkovitija terapijska

OPClJa (npr. dijetne strategije i suplementacija).

Imbalance of gut microbiota

° o o wve o . . . . ° <0 ° o o o Reduced propqrtion of probiotics Increased proportion ofppponunisticpathogens
* Probiotici - odrzivi mikroorganizmi s korisnim ucincima (i sigurni kod ;smé'.gn%gm) <Enterobacten7ea§5
o . oo o o . . o oo . © d g N2 :
odgov. primjene) koji moduliraju intest. mikrobiota i imunosni sustav, pa £ C -s"*l o kel
poboljs probavu i potencij. moduliraju IgE odgovor na alergene. e Redinzabet s tuoskals
.o % % o
° K . oo ° ° ° o o . o o ° ° . o o Y ... * .. ....'... ..
orist regulacije mikrobiota (probioticima, prebioticima, i simbioticima)u o . ¢ & 8 e®e * intestinalepitreialcels
razli¢itim medic. granama, uklju¢. dermatologiju. rair . j,.

* Kod promjene sastava mikrobioma (npr. zbog modernog lifestyle-a), < Ghvoric spotaneous urtarisand symplomali ermographiam(GSD) >
probiotska suplementacija moze se suprotstaviti Th2 stan aktivnosti C)
(poticanjem stvaranja Th1 citokina i smanjenjem stvaranja IgE npr. putem

inhib IL-4 i IL-5). /

"/ ~\ J.




¥ clude Shor+-Chain Fatty
Acids (SCFA) like butyrate

o)

The fermented
by-products of the gut's

POSTBIOTICS

good bacteria that
positively impacts health.

+trillions already live v
the gut & found i
kombucha & kimehi

* Dosad provedene pojedine studije o suplementaciji probioticima u pac. s KU
(ugl na malom broju pac. s rKSU).

* U studiji Nettis i sur., kombinacija dva probiotika (Lactobacillus salivarius Is01 +
Bifidobacterium breve br03) davana pac. s KSU 8 tjedana (2xdnevno) — udijela

pac. smanjenje KSU simptoma — smanjenje oslobad. pro-Th2 citokina
(poboljsanje Th1/Th2 odnosa).

* Neke Bifidobacterium species (probiotici) imaju korisne anti-inflamatorne
ucinke, poboljsavaju disbiozu i smanjuju upalni odgovor (npr. indukcijom
Treg stanica i anti-upalnih medijatora).

u\/ ()
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Biomarker identification

. . . _— . Skin mast cells Triggers: Bacteroidetes
* U pac. s KSU: kombin. analiza (crijevni mikrobiom + serum N o S Fitmicutes Predominant
. N .. . « Infection Proteobacteria phyla in gut
metabolom) i pokaz.metabolitickih puteva nezasicenih Actinobacteria | ™microbiome

3 Symg_ toms
masnih kis i butanoata s crijevnim mikrobiomom — 2k g ~To

g * L millimetres to the size of a hand
UIOga u patogeneZI KSU. Mediators: o~ « May appear on one site or

+ Histamines spread across large area

- A -» A
+ Cytokines
| Quality of life
==
—

+ Leukotrienes
« Chemokines 1 Productivity impairment

* Metabolomika - perspektivnho podrucje podrucje proucav.

Antimicrobial Defensinsl Imbalance in microbial population

malih mOIekUIa (metabonta) kOje éine indiVidualni B i peptifs X I -(i.e.,'T*Pat:obionts,Lll:lf:re::::;
..,,.' j T PR
metabolom (metabolitske biokemijske funkcije su vazne za GUT \ ‘ X : '
[
meduodnos crijevni mikrobiom-domacin). S —— MICROBIOME :

>

chronic urticaria in adults ) : e ©
may include (depending on L_argest ,qopuiatron of & 'u?gt'iq;n I Q Leaky
severity and identifiable microbes b-‘”Jhe human ] ! i ?’ gut e 0
oo . . . . . v disease cause): ody. N :
* Crijevni mikrobiom modulira human fenotip - sto > Anthismine rnt7rrreq batance | Noutrappits Th17/Treg imbalance
. i >
b. v e o .o e o o . . . . Le“’kom_ene receptor I‘r Pro-inflammatory cytokines
objasnjava <58% varijacija individualnih plazmatskih metabolita. antagonists P
« Immunomodulatory agents 5;2:_’:,3 i
o N,

Healthy state

A ST )



Serumski metaboliti u bolesnika s kroniénom urtikarijom i atopijskim =

dermatitisom u odnosu na psihoneuroimunoloske €éimbenike u slini i serumu
MetaboloPsihoSalivaDerma

Financira Europska unija - NextGenerationEU

Trajanje: 48 mjeseci (10/2025 - 10/2029)
Interdisciplinarni translacijski projekt koji povezuje biokemijske, imunoloske i psihicke parametre te ukljucuje salivarnu dijagnostiku u dermatovenerologiji.

O PROJEKTU
MetaboloPsihoSalivaDerma integrira biokemijske, imunoloske i psihicke/psiholoske parametre u cilju razumijevanja patofiziolokih mehanizama bolesnika s kroniénom
urtikarijom i atopijskim dermatitisom. Fokus je na upoznavanja obiljezja serumskih metabolita (kao biokemijskin pokazatelja) u bolesnika s kroniénom urtikarijom i atopijskim
dermatitisom i istrazivanju psihoneuroimunoloskih cimbenika kod tih bolesti te na neinvazivnoj salivarnoj dijagnostici, s ciljiem razvoju klini¢kih pristupa koja povezuju
laboratorijsku analizu i kliniCku praksu.
Projekt je, u konacnici, usmjeren na osmisljavanje razvoj personalizirane dijagnostike i terapije kroz integraciju razliitih multidisciplinarnih ¢imbenika koji sudjeluju u razvoju
kroni€ne urtikarije i atopijskog dermatitisa.

ISTRAZIVACKI TIM
Voditeljica projekta: Liborija Lugovié Mihié, KBCSM i sur. (dr. sc. Morana Jaganjac, Institut Ruder Boskovi¢ (RBI), Laboratorij za oksidacijski stres na Institutu Ruder Boskovi¢ (RBI)
i drugi.)

ISTRAZIVACKE CJELINE (odredivane kod kroniéne urtikarije, atopijskog dermatitisa i zdravih osoba)
*METABOLOMSKA OBILJEZJA (serumski metaboliti)

*IMUNOSNI CIMBENICI (imunosne stanice, citokini, itd.) Financira
*PSIHICKA / PSIHOLOSKA OBILJEZJA (validirani psiholoski upitnici, itd.) -
* ENDOKRINI / HORMONSKI CIMBENICI (razine hormona u slini i serumu, itd.) EuropSka unija
* KLINICKI CIMBENICI KOD BOLESTI e
* .
NextGenerationEU

REZULTATII POKAZATELJL:
*uspostavu podataka koji mogu biti temelj za dijagnosticko-terapijsko planiranje kod navedenih bolesti, kao i personalizirani pristup lijecCenju so—
°*razvoj digitalne baze podataka o ispitivanim ¢imbenicima

*kongresna priopéenja
*predavanja i edukativne aktivnosti /

T—
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Biomarker identification

iy Hﬂ gecf_erotfderes N * Nekoliko studija identificiralo sastav crijev mikrobioma pac. s KSU;
+ Physical/mechayfical HICUIes HREERIL . . . N . N
* Infection j;‘;frfggjgjrj’: e i uocena metabolitska odstupanja udruzena s crijevnom disbiozom
Symptoms
» Raised itchy rash e o .o . . .
/ + Ranges in size - few ~{0 * Wang: u pac. s KSU korelacija izmedu crijevne mikrobiote i
/ millimetres to the sizg of a han |
- s Joe R 4 metabolita (pozitivna korelacija Lachnobacterium i a-mangostina), 1
| Quallty oflfe * a-mangostin i glicirizinska kis. te |, 3-indol propionska kis., ksantin i
1 Productivity impairment =

isobutiricna kis.

Antimicrobial : Imbalance in microbial popula¥g
peptides Defensins | (i-e., 1 Pathobionts, | beneficia

Limen i" 4 f‘ : - 2. * (u KSU): promjene serum. metaboloma povezane s crij.
GUT : : ’ mikrobiomom+pridruzene promjene nezas. masnih kis. i puteva
MICROBIOME . .
S ] l butanoatnog metabolizma — potencijalna povezanost s upalom

Largest population of Tight i Q Leaky ® @
@  junction

microbes in the human [ - gut W
body 1 ®

Th17/Treg balance I Neutrophils
| d

posred. neravhotezom Th1/Th2/Th17 citokina, sto doprinosi KSU

Th17/Treg imbalance

patogenezi.

AR ST )

" Pro-inflammatory cytokines

Lg

»

[ |
Blood '

vessels
L2 ]

Dysbiosis
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ZAKLJUCAK

* Prema vecini studija, pac. s KSU gube raznolikosti crijevnog
mikrobioma, udruzenu s narusenom regulacijom imunosnog sustava.

* Prema spoznajama, crijevni bakterijski produkti poticu neravnotezu
(pro/anti) imunosnih T-st subpopul, sto usmjerava k upalnom fenotipu.
Kod KSU, proupalni odgovor odgovoran za mastocitnu aktivaciju i teze

manifestacije KSU.

* Analiza sastava mikrobioma pac. s KSU vazna je za otkrivanje
potencijalnih biomarkera i terapijskih ciljeva za KSU.

* Dijetne intervencije i funkcionalna hrana (npr. probiotici i prebiotici)
mogu biti korisne za pac. s KSU te autoimunosnim/imunosnim
bolestima. Potrebne su daljnje studije za potporu ovog zapazanja.
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Gut Microbiome Composition in Patients with Chronic
Urticaria: A Review of Current Evidence and Data
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Abstract: Becen! shudies have lnked gut microorganies composition and chronde articaria (CL);
oty e, the underhving mechaniems responesible for this connection are unkmosen. Sinoe the human
imanumne sysiem (s in homenstasls with miceoldot, and the composition of the microebéome egulites
the deselopenent and functbon of the imenene system, it s Ekely that an aleration of enionolbiota
o ponaenls (a dyebicesieh cowld infloenoe the courss of chionic spomanecus uiticara (CSL, including
disiate meveriy, patient quality of life and meatment outcomse. To dale, several studies have idendified
changes in the gul microbiola composition of patiemts with CSU, though only a few have exhibiled
metalbalic abmormalities associated with gut dyshiosie. The studies on C5U patients predominantly
shaowied that the relative abundamce of bineficial bacteria was decreased [Flmiontes ard Bacherohdes),
while that of opporianists bacteria was increased | Erberobacterks amd Prolosdsclenis ). In addison,
serum melabolvme amalvsis revealed that gul mécrobista-assoclabed alierations in ursaiurabed ey
acids and the batanoa e metaboliam pathway may play a roke i CSUL These findings ane podeniially
acegciated with inflammarion sedisted by the imbalance of Thl fTh2) Thi7 cviolines, which might
coniribute o U9 palbogenesis. Funber reccarch in this fedd could improve climical, diagnostic,
and therapeutic approaches bo patients with CSU. By applying new knowledge on gul microbial
comenunities and metabolomics, futune OSU therapies cowld modify the microdbiota ooposi Bon
using agenis such as peobiotics or other similar agemts, which, in conbie Son with current standard
therapies, could hopefully kad to a reduction in symploms and am improved quality of life for

CSil patiomis.
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