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Pet godina genske terapije
u hrvatskoj oftalmologiji
- uspjesi, izazovi i perspektive

Mirjana Bjelos"***, Mladen Busi¢"***, Ana Curi¢'?, Damir Bosnar'??,
Borna Sari¢', Biljana Kuzmanovi¢ Elabjer'??, Jurica Predovi¢'?*, Benedict Rak’

Cilj: Genska terapija transformirala je lijecenje nasljednih mreznicnih distrofija (IRD, engl. inheri-
ted retinal dystrophies), pruZajuli rjeSenja za bolesti koje su se prije smatrale neizljecivima.
Godine 2017. FDA je odobrila voretigene neparvovec-rzyl (VN) (Luxturna, Spark Therapeutics)
za lijeCenje mreznicnih distrofija povezanih s bialelnom mutacijom RPEG5 gena, nakon Cega je
uslijedilo odobrenje EMA-e 2018. Bez lijeCenja ovo stanje obicno napreduje do sljepoce u trecem
ili cetvrtom desetljecu Zivota. VN je zasad jedina odobrena genska terapija za lijecenje IRD-a.

Cilj ovog rada je procijeniti klinicke ishode, izazove i buduce perspektive petogodisnje primjene
genske terapije u Hrvatskoj, s fokusom na lijecenje IRD-a povezanih s RPEG5 u Referentnom cen-
tru za nasljedne mreznicne distrofije Klini¢ke bolnice “Sveti Duh” Zagreb.

Metode: Retrospektivna analiza podataka.

Rezultati: Hrvatska je 2020. godine pokrenula lijecenje VN-om, postavsi Sesti nacionalni centar
za lijeenje u svijetu nakon SAD-a, Njemacke, Izraela, Francuske i Ujedinjenog Kraljevstva. Hrvat-
ski zavod za zdravstveno osiguranje je u sijecnju 2020. odobrio punu naknadu bolesnicima za
lijecenje VN-om, prepoznavsi ga kao jako skupi lijek koji je dostupan iskljucivo u Klinickoj bolnici
»Sveti Duh“ Zagreb.

Tijekom pet godina, centar je lijecio 33 pacijenta (61 oko) u dobi izmedu 1i 66 godina, ¢ime se
postavio kao najvece prekogranicno srediste za lijeCenje u cijelom svijetu. Osim hrvatskih drzav-
liana (11), lijeceni su i bolesnici iz Bjelorusije (1), Bugarske (5), Crne Gore (5), Bosne i Hercegovine
(1), Madarske (2), Ceske (3) i Slovacke (5).

Podobnost za lijeCenje se utvrduje kroz sveobuhvatnu procjenu vidne funkcije prije lijeCenja. Imu-
nomodulacijska terapija zapocinje Cetiri dana prije operativnog zahvata, a drugo oko se tretira
6-18 dana kasnije. Ishodi lijecenja pokazali su sigurnost i ucinkovitost, uz znacajna poboljsanja
skotopickog vida u svim dobnim skupinama. Pedijatrijski pacijenti pokazali su superiorne rezul-
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tate; medutim, funkcionalniishod je vise korelirao s ocuvanjem fotoreceptora nego s dobi. Speci-
ficni fenotipovi ili genotipovi nisu povezani s poboljSanim ishodima.

Nuspojave su bile minimalne i pretezno povezane s kirurskim zahvatom, poput katarakte. Korio-
retinalna atrofija (CRA, engl. chorioretinal atrophy), prethodno neprijavljena nuspojava tijekom
ispitivanja VN-a, prijavljena je nakon stavljanja lijeka u promet. Medutim, pojava CRA nije uma-
njila ukupne dobrobiti lijeCenja tijekom promatranog razdoblja praéenja.

Zakljucci: Hrvatsko iskustvo pokazuje znatan napredak u prevladavanju izazova kao $to su geno-
tipizacija, eticka razmatranja i logisticke prepreke. Petogodisnja terapija VN-om u Hrvatskoj
pokazala je njegovu sigurnost i ucinkovitost, posebice u pedijatrijskih bolesnika. Gledajuéi u
buduénost, prosirenje pristupa genskoj terapiji putem medunarodne suradnje, unaprjedenje
dijagnostickih alata za ranije otkrivanje i istraZivanje terapija za druge IRD bit ée od kljucne vaz-
nosti. IstraZivanja optimizacije tehnika primjene lijeka i izbjegavanja stetnih dogadaja kao Sto je
CRA dodatno ce poboljsati rezultate. Ovi napori postavljaju gensku terapiju kao kamen temeljac
buducéeg lijeCenja IRD-a u okviru personalizirane medicine, s potencijalom da se njezina korist
prosiriina siru populaciju bolesnika.

Kljucne rijeci: MREZNICA; MREZNICNE DISTROFIJE; GENSKA TERAPIJA; LEBEROVA KONGENITALNA
AMAUROZA; RETINITIS PIGMENTOSA
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SUMMARY

Five years of gene therapy in Croatian ophthalmology
- successes, challenges and perspectives

Mirjana Bjelos, Mladen Busi¢, Ana Curié, Damir Bosnar, Borna Sarié,
Biljana Kuzmanovi¢ Elabjer, Jurica Predovi¢, Benedict Rak

Aim: Gene therapy has transformed the management of inherited retinal dystrophies (IRD),
providing transformative solutions for conditions previously deemed untreatable. In 2017, the
FDA approved voretigene neparvovec-rzyl (VN) (Luxturna, Spark Therapeutics) for RPEG5-bial-
lelic mutation-associated retinal dystrophies, followed by EMA approval in 2018. Without inter-
vention, this condition typically progresses to blindness in the third or fourth decade of life.
Voretigene neparvovec remains the only approved gene therapy for any IRD.

The aim is to evaluate the clinical outcomes, challenges, and future perspectives of five years of
gene therapy in Croatia, focusing on the treatment of RPEG5-associated IRDs at the Reference
Centre for Inherited Retinal Dystrophies, University Hospital “Sveti Duh” in Zagreb.

Methods: Retrospective data analysis.

Results: Croatia initiated VN treatment in 2020, becoming the sixth national treatment center
globally after the USA, Germany, Israel, France, and the UK. In January 2020, the Croatian
Health Insurance Fund approved full reimbursement for VN, recognizing it as a high-cost treat-
ment available exclusively at the University Hospital “Sveti Duh” in Zagreb.

Over five years, the center has treated 33 patients (61eyes) aged between 1and 66, establishing
itself as the largest cross-border treatment hub worldwide. In addition to Croatia’s citizens (11),
patients from Belarus (1), Bulgaria (5), Montenegro (5), Bosnia and Herzegovina (1), Hungary
(2), the Czech Republic (3), and Slovakia (5) were administered V.

Eligibility is determined through a comprehensive pre-treatment assessment of visual function.
Immunomodulatory therapy begins four days before the procedure, with the second eye treated
6-18 days later. Treatment outcomes demonstrated safety and efficacy, significantly improving
scotopic vision across all age groups. Pediatric patients exhibited superior outcomes; however,
functional rescue correlated more strongly with pre-treatment photoreceptor preservation than
with age. No specific phenotypes or genotypes were associated with enhanced outcomes.
Adverse events were minimal and predominantly linked to surgical interventions, such as cata-
racts. Chorioretinal atrophy (CRA), a previously unreported adverse event during pivotal VN tri-
als, was identified in post-marketing data. However, CRA events did not diminish the treat-
ment’s overall benefits during the observed follow-up period.

Conclusions: The Croatian experience highlights substantial progress in overcoming challenges
such as genotyping, ethical considerations, and logistical barriers. Five years of VN therapy in
Croatia have demonstrated its safety and efficacy, particularly in pediatric patients. Looking
forward, expanding access to gene therapy through international collaborations, advancing
diagnostic tools for earlier detection, and exploring therapies for other IRDs will be crucial.
Research into optimizing delivery techniques and mitigating long-term adverse events like CRA
will further enhance outcomes. These efforts position gene therapy as a cornerstone of future
IRD treatment within the framework of personalized medicine, with the potential to extend its
benefits to a broader patient population.
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