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Croatia’s Participation
at the 1** Global Angioedema Forum

Sudjelovanje Hrvatske na 1. Globalnom forumu
za istrazivanje i lijeCenje angioedema

With the relatively recent approval of lanadelumab
(Tahkzyro) and berotralstat (Orladeyo), drugs for
long-term prophylaxis (LTP) of hereditary angioede-
ma (HAE) attacks, that came into force in May 2024 in
Croatia, many of us, both doctors and patients alike,
experienced a new kind of hope in relation to the treat-
ment of this rare and debilitating disease. The timing of
this new hope, fuelling fresh motivation in HAE man-
agement, aligned perfectly with the organisation of the
first Global Angioedema Forum (GAF). Organised by
the Angioedema Centres of Reference and Excellence
(ACARE) network, a combined initiative of the Global
Allergy and Asthma European Network (GA2LEN)
and HAE International (HAEi)(1,2), GAF was held
alongside the Global Leadership Workshop (GLW) in
Copenhagen, Denmark, from 3rd to 6th October 2024.
It hosted 750 attendees from 90 countries (1), and a
handful of us from Croatia had the fortunate opportu-
nity to attend it: doctors who attended GAF, and pa-
tients from the national HAEi patient organisation
who attended GLW. GA2LEN and HAE:i are both non-
profit organisations or networks, the former being the
network of clinical and research facilities for allergy
and asthma, and the latter being the network of HAE
patient associations worldwide, while ACARE works
to encourage clinical care and research for HAE. (2)

Some allergy and clinical immunology specialists
and rheumatologists from Croatia were in attendance
as well, taking full advantage of the extensive pro-
gramme offered by GAF: Prim. Marko Bare$i¢ and Bo-
ris Karanovi¢ from the University Hospital Centre
(UHC) Zagreb, Prof. Jasminka Milas-Ahi¢ from the
UHC Osijek, Prof. Dijana Perkovi¢ and Marijana
Matijas from the UHC Split, Daniel Simac from the
UHC Rijeka, Zeljka Kardum from the Zadar General
Hospital (GH), and Prim. Ljerka Culav, otorhinolaryn-
gologist from the GH of the Sibenik-Knin County. This
group also presented a poster with the following au-
thors: Prof. Srdan Novak from the UHC Rijeka, Ana
Marija Masle from the UHC Osijek, Prof. Branimir
Ani¢ from the UHC Zagreb, who were unable to at-
tend. The poster was entitled Clinical characteristics
and the burden of disease of the Croatian adult patients
with HAE - nationwide survey analysis, and it was

U okviru relativno nedavnog odobrenja lijekova lana-
delumab (Tahkzyro) i berotralstat (Orladeyo) za dugo-
ro¢nu profilaksu (long-term prophylaxis, LTP) napadaja
nasljednog angioedema (Hereditary Angioedema, HAE),
koje je nastupilo u svibnju 2024. u Hrvatskoj, mnogo je
nas, kako lijecnika tako i pacijenata, dobilo novi osjecaj
nade i vjere u napredak u lijecenju ove rijetke i iscrplju-
juce bolesti. Trenutak u kojem se javila ova nova nada,
koja je potaknula novu vjeru i motivaciju za upravljanje
bolesti nasljednog angioedema (HAE), savr§eno se po-
klopilo s organizacijom prvog Globalnog foruma za
istrazivanje i lijeCenje angioedema (the Ist Global An-
gioedema Forum, GAF). Globalni forum za istraZivanje i
lijecenje angioedema (GAF), koji je organizirala mreza
Referentnih centara za istrazivanje i lije¢enje anfioede-
ma (Angioedema Centres of Reference and Excellence,
ACARE), predstavlja inicijativu koju su pokrenule mre-
ze Global Allergy and Asthma European Network (GA-
2LEN) i HAE International (HAEI) (1,2) i odrzan je uz
dogadaj Global Leadership Workshop (GLW) od 3. do 6.
listopada 2024. u Kopenhagenu, u Danskoj. Dogadaju je
prisustvovalo 750 sudionika iz 90 zemalja (1), a tu je Cast
imala i nekolicina nas iz Hrvatske: lije¢nici koji su prisu-
stvovali GAF-u i pacijenti iz nacionalne organizacije pa-
cijenata u sklopu mreze HAEi koji su prisustvovali
GLW-u. GA2LEN i HAFi neprofitne su organizacije ili
mreze. Prva je mreza klinickih i istrazivackih ustanova
za alergije i astmu, a druga je mreza udruga pacijenata
koji boluju od HAE-a $irom svijeta, dok je aktivnost re-
ferentnih centara ACARE usredotocena na poticanje
klinicke skrbi i istrazivanja za HAE. (2)

Opseznom programu ovog dogadaja prisustvovali
su neki specijalisti alergologije i klinicke imunolo-
gije te reumatolozi iz Hrvatske kao §to su prim. Marko
Baresi¢ i Boris Karanovi¢ iz KBC-a Zagreb, prof.
Jasminka Milas-Ahi¢ iz KBC-a Osijek, prof. Dija-
na Perkovi¢ i Marijana Matija$ iz KBC-a Split, Danijel
Simac iz KBC-a Rijeka, Zeljka Kardum iz Opée bolnice
Zadar (OBZ) i prim. Ljerka Culav, spec. otorinolarin-
gologije iz Op¢e bolnice (OB) Sibensko-kninske Zzupa-
nije. Prethodno navedena skupina predstavila je i po-
ster, ¢iji autori prof. Srdan Novak iz KBC-a Rijeka, Ana
Marija Masle iz KBC-a Osijek i prof. Branimir Ani¢ iz
KBC-a Zagreb nazalost nisu mogli prisustvovati doga-
daju. Naziv postera bio je Clinical characteristics and
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based on the study led by Prim. Baresi¢. (3,4) Other
experts in attendance were paediatricians Prof. Irena
Ivkovi¢ Jurekovi¢ from the Children’s Hospital Zagreb
and Renata Vrsalovi¢ from the UHC Sisters of Mercy,
as well as the president of the HAEi Croatia organiza-
tion, Mihaela Sogori¢ with other supporting members.
The abstract and the poster presented results of a na-
tionwide survey of HAE patients, and the findings
showed that this disease was mainly predominant in
the female population and among family members
(67% and 78%), that most patients have HAE type 1
(51% patients with type 1, 12% with type 2, 37%: other
types), and that danazol was used as LTP in the major-
ity of cases (72%). (3,4) Patients’ greatest fears included
child inheriting HAE (51%), followed by social life is-
sues (39%), job security (31%), and death anxiety
(31%). (3,4) This research provides a great snapshot of
the current status of HAE patients and their manage-
ment in Croatia prior to the introduction of lanade-
lumab and berotralstat, and it will be interesting to see
how these results will change down the road with the
availability of these new drugs. Perhaps the results will
show an increase in satisfaction and a decrease in anx-
iety. Both the abstract and the poster are available for
online viewing (see References).

GAF’s programme was truly comprehensive, and it
presented the latest information in the field of angio-
edema with a particular focus on HAE, but two main
areas of discussion prevailed: new developments in the
field of pathophysiology and diagnosis, including new-
er genes for HAE with normal Cl-inhibitor (nC1-
INH), and treatments that are still in development, in-
cluding potential cures with gene therapy. (1) The in-
formation presented on pathophysiology and detri-
mental genes can be best summarised in the work by
Reshef et al., which was also specifically presented: the
DANCE consensus on defining, naming, and classify-
ing angioedema. (1,5) In short, the consensus divides
angioedema into 5 main groups: mast cell-mediated
(formerly IgE-mediated), causing classic allergies; bra-
dykinin-mediated, which includes HAE due to C1-in-
hibitor (C1-INH) deficiency or dysfunction (type 1
and 2), kallikrein-kinin pathway mutations (HAE
nC1-INH), and acquired (autoimmune); vascular en-
dothelium dysfunction (also HAE nC1-INH); drug-
induced, namely angiotensin-converting enzyme
(ACE) inhibitors, and non-steroidal anti-inflammato-
ry drugs (NSAIDs), among others; and lastly, un-
known. (5) Other common angioedema-causing drugs
are tissue-type plasminogen activators, dipeptidyl pep-
tidase IV inhibitors, and neprilysin inhibitors. (5) Dis-
ease-causing gene mutations which have been discov-
ered include FXII (factor XII), which is currently the
most common, PLG (plasminogen), KNG1 (kinino-
gen-1), for bradykinin-mediated; ANGPT1 (angiopoi-
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the burden of disease of the Croatian adult patients with
HAE - nationwide survey analysis, a radi se o istraziva-
nju koje je vodio prim. Baresi¢. (3,4) Dogadaju su ta-
koder nazocili i pedijatri prof. Irena Ivkovi¢ Jurekovi¢
iz Klinike za djec¢je bolesti Zagreb i Renata Vrsalovi¢ iz
KBC-a Sestre milosrdnice te predsjednica Udruge
oboljelih od hereditarnog angioedema (HAE Hrvat-
ska) Mihaela Sogori¢ s ostalim prate¢im ¢lanovima. U
sazetku i posteru predstavljeni su rezultati nacionalnog
istrazivanja provedenog na pacijentima koji boluju od
HAE-a, pri ¢emu je otkriveno da je bolest dominantna
u slucaju Zena i ¢lanova obitelji (67 % odnosno 78 %),
da vecina pacijenata boluje od HAE-a tipa 1 (51 %, tip
2 12 %, ostalo 37 %) te da se kao dugoro¢na profilaksa
u vecini slucajeva primjenjuje danazol (72 %). (3,4)
Najveci strahovi pacijenata ukljucivali su strah od toga
da njihovo dijete naslijedi HAE (51 %), zatim proble-
me u pogledu drustvenog zZivota (39 %), sigurnost u
vezi s poslom (31 %) i strah od smrti (31 %). (3,4) Ovo
istrazivanje predstavlja odlican prikaz trenutnog sta-
tusa pacijenata koji boluju od HAE-a i njihovog lijece-
nja u Hrvatskoj prije uvodenja lanadelumaba i bero-
tralstata, a bit ¢e zanimljivo vidjeti i kako ce se ti rezul-
tati promijeniti u budu¢nosti s dostupnosc¢u ovih novih
lijekova. Mozda ¢e u buduénosti istrazivanje pokazati
da se pacijenti osjecaju zadovoljnije i manje tjeskobno.
Sadrzaj sazetka i postera takoder je dostupan na mrezi
(vidi odjeljak Literatura).

GAF je zaista imao opsezan program u sklopu kojeg
su predstavljene najnovije informacije u podrucju an-
gioedema s posebnim fokusom na HAE, no prevladava-
la su dva glavna podrucja rasprave: novosti u podrucju
patofiziologije i dijagnostike, uklju¢ujuci novije gene za
HAE s normalnim Cl-inhibitorom (nC1-INH) i meto-
de lijecenja koje su jo$ u razvojnoj fazi, uklju¢ujuéi po-
tencijalna izljecenja primjenom genske terapije. (1)
Predstavljene informacije o patofiziologiji i Stetnim ge-
nima na najbolji su nacin sazete u radu ¢iji su autori Re-
shef i sur., koji je takoder predstavljen, a radi se 0o DAN-
CE konsenzusu o definiciji, nomenklaturi i klasifikaciji
angioedema (na engl. Definition, Acronyms, Nomencla-
ture, and Classification of Angioedema, DANCE). (1,5)
Ukratko, po ovom konsenzusu angioedem je podijeljen
u 5 glavnih skupina: posredovan mastocitima (ranije
poznat kao IgE-posredovan), koji uzrokuje klasi¢ne
alergije; posredovan bradikininom, $to uklju¢uje HAE
koji nastaje zbog manjka ili disfunkcije Cl-inhibitora
(C1-INH) (tip 1, to jest, tip 2) ili mutacije kalikrein-ki-
ninskog sustava (HAE nC1-INH), steceni (autoimuno-
sni), koji ukljucuje endotelnu disfunkciju (takoder HAE
nCI1-INH), induciran lijekovima, koji ukljuc¢uju inhibi-
tore angiotenzin konvertiraju¢eg enzima (ACE inhibito-
ri) i nesteroidne protuupalne lijekove (na engl. Non-ste-
roidal anti-inflammatory drugs, NSAID), te, naposlijet-
ku, nepoznat. (5) Ostali uobic¢ajeni lijekovi koji uzrokuju
angioedem su tkivni aktivatori plazminogena, inhibitori
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etin-1), MYOF (myoferlin), and most recently discov-
ered, HS3ST6 (heparan sulphate-glucosamine 3-O-
sulfotransferase 6), for vascular endothelium dysfunc-
tion. (5) With the discovery of more genes and
pathological mutations, pathophysiology of HAE nC1-
INH becomes clearer, helping us to diagnose the dis-
ease more accurately, and hopefully, treat it more ef-
fectively.

On the note of treatment, several new drugs are cur-
rently in development, most of which are in phase 2 or
3 of the clinical trials. This was covered at length dur-
ing GAF, and is concisely presented in an article by
Smith et Riedl. (1,6) Icatibant, which is a currently
available drug and an on-demand subcutaneous treat-
ment against bradykinin receptors is seeing an update
with deucrictibant, and phase 2 of the clinical trials is
completed. Deucrictibant is an oral, on-demand treat-
ment, and it will possibly be used as a prophylactic
medicine. (6) Berotralstat may soon be joined by seb-
etralstat, an upgraded kallikrein inhibitor, and phase 3
of the clinical trials is completed. (6) Garadacimab,
which is a treatment targeting factor XIIa, and STAR-
0215, which is a treatment targeting kallikrein, are
monoclonal antibodies in development to be used as a
prophylactic medicine. Phase 3 of the clinical trials for
the aforementioned drugs is done and phase 1b/2 is
still ongoing. (6) There are a couple of promising RNA-
based treatments that could be used as prophylactic
medicine, such as donidalorsen (currently in phase 3
of the clinical trials) and ADX-324 (currently in phase
1 of the clinical trials). Both of the aforementioned
drugs are targeting prekallikrein. (6) Furthermore,
possibly one of the most exciting treatments that are
currently being studied are gene therapy and genome
editing, particularly NTLA-2002, which is currently in
phase 2 of the clinical trials and is designed to inacti-
vate prekallikrein via CRISPR/Cas9 biotechnology
(Clustered Regularly Interspaced Palindromic Repeats;
CRISPR-associated protein 9). The aforementioned
biotechnology has been shown to be safe and effective
for treatment. (6) BMN 331, adeno-associated virus
(AAV) 5, and OTL-105, autologous haematopoietic
stem cell (HSC) gene therapies targeting C1-INH are
still in the early stages of development (phase 1/2 and
preclinical phase). (6) It is certainly thrilling to think of
the fact that so many new treatments are currently in
development, which gives us more treatment options,
with both oral and parenteral methods of administra-
tion, and especially in the case of drug inefficiency.

Although the number of doctors specializing in
HAE treatment is small, and the same (fortunately)
goes for the number of patients suffering from HAE,
we are certainly not forgotten. This is especially true
when it comes to the professional networks and patient
organisations that have been established over the years,
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dipeptidil peptidaze 4 (DPP-4) i inhibitori neprilizina.
(5) Otkrivene mutacije gena koje uzrokuju bolesti uklju-
¢uju FXII (faktor koagulacije XII), koji je trenutno naj-
¢esci, PLG (plazminogen), KNGI (kininogen 1) za an-
gioedem posredovan bradikininom, ANGPT1 (angi-
opoetin 1), MYOF (mioferlin) i nedavno otkriveni
HS3ST6 (heparan sulfat glukozamin 3-O-sulfotransfe-
raza 6) za endotelnu disfunkciju. (5) S otkricem veceg
broja gena i patoloskih mutacija, patofiziologija HAE
nCI1-INH postaje jasnija, Sto nam pomaze u to¢nijem
postavljanju dijagnoze i u¢inkovitijem lijecenju bolesti.

Sto se ti¢e lijecenja, nekoliko novih lijekova je tre-
nutno u fazi razvoja, od kojih je vecina u fazi 2 ili 3
klinickih ispitivanja. Ova je tema detaljno obradena
tijekom GAF-a, a njezin saZetak predstavljen je u ¢clan-
ku ¢iji su autori Smith i Riedl. (1,6) Trenutacno do-
stupna terapija u obliku ikatibanta, to jest, terapija na
zahtjev koja se primjenjuje supkutanom injekcijom i
koja djeluje protiv bradikininskih receptora, u fazi je
azuriranja. Radi se o novoj fazi klinickog razvoja u
kojoj se koristi antagonist receptora deukriktibant za
koji je zavrsena faza 2, a koji predstavlja terapiju na
zahtjev za oralnu primjenu koja ¢e se vjerojatno pri-
mjenjivati kao profilaksa. (6) U terapiju u obliku bero-
tralstata uskoro bi mogao biti ukljucen i sebetralstat,
nadogradeni inhibitor plazmatskog kalikreina, za koji
je zavr$ena faza 3 klinickog ispitivanja. (6) Garadaci-
mab, koji je usmjeren na faktor XIIa, i STAR-0215, koji
je usmjeren na kalikrein, monoklonska su antitijela
koja su u razvoju te bi se trebala primjenjivati kao pro-
filaksa. Za njih je zavrSena faza 3 klinickog ispitivanja,
a faza 1b/2 trenutno je u tijeku. (6) Neke od terapija
koje se temelje na RNA, a koje bi se vjerojatno mogle
primjenjivati kao profilaksa, uklju¢uju donidalorsen
(faza 3) i ADX-324 (faza 1), a oba lijeka utje¢u na pre-
pija koje se trenutno istrazuju je genska terapija i ure-
divanje genoma (na engl. genome editing), a posebice
NTLA-2002, koja je trenutno u fazi 2 klini¢kog ispiti-
vanja. Ta terapija, kojoj je cilj onesposobljavanje preka-
likreina s pomoc¢u biotehnologije CRISPR/Cas9 (na
engl. Clustered Regularly Interspaced Palindromic Repe-
ats; CRISPR-associated protein 9), pokazala se sigur-
nom i u¢inkovitom u lijecenju. (6) BMN 331, virus
povezan s adenovirusima (AAV) 5, i OTL-105, auto-
logne hematopoetske mati¢ne stanice (HSC) genske su
terapije usmjerene na C1-INH koje su u ranim fazama
razvoja (faza 1/2 i pretklinicka ispitivanja). (6) Svakako
je uzbudljiva ¢injenica da je u razvoju tako mnogo no-
vih terapija koje nam daju viSe mogucnosti, kako s
oralnim tako i s parenteralnim metodama primjene, a
posebice u slucaju neucinkovitosti lijekova.

Iako je broj lije¢nika specijaliziranih za HAE mali, a
sre¢com mali je i broj pacijenata koji boluju od HAE-a,
mi nismo zaboravljeni i zapostavljeni, posebno $to se
tice profesionalnih organizacija i udruga pacijenata koje
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and all the research and discoveries being made, from
pathological gene mutations, to new curative treat-
ments. And, with the first Global Angioedema Forum
behind us, it is an exciting time for both doctors and
patients, and it is a great feeling to be able to be a part
of this whole process.

su osnovane s ciljem $irenja svijesti o toj bolesti te istra-
zivanja i novih znanstvenih otkri¢a povezanih s tom bo-
lesti, od patoloskih genskih mutacija do novih terapija
za lije¢enje HAE-a. Nakon $to je odrzan prvi Globalni
forum za istrazivanje i lijecenje angioedema, moramo
naglasiti da je pred nama uzbudljiv period, kako za nas

lije¢nike, tako i za pacijente koji boluju od ove bolesti te
da nam je drago biti dijelom cijelog tog procesa.

Daniel Victor Simac, dr. med.
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