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NasSe skusenosti s experimentalnou liecbou
trametinibom u pacientov s Neurofibromatézou typu 1
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Neurofibromatoézy v detskom veku

 Neurofibromatoza

* Aktualne celosvetovo uznavana klasifikacia neurofibromatdzy vychadza z National Institute of Health Consensus Conference on Neurofibromatosis z roku 1987.
RozliSuje 3 typy neurofibromatézy:

— neurofibromatéza typu 1 (NF1) — tvori okolo 90% pripadov NF

— neurofibromatéza typu 2 (NF2)

— schwannomatoza.

» Aktudlne moznosti liecby neurofibromatozy 1. typu (NF1),

- Experimentalna lie¢ba neurofibromatoézy 1. typu (NF1) trametinibom v NUDCH, Bratislava,
* Priprava lieku:

* trametinib dodavany do NL, Compassionate Use Program.

* Asepticka priprava trametinibu

» Kazuistiky pacientov na lieCbe trametinibom

» Skusenosti s lie¢bou NF1 - klinkov NUDCH a Specializovanej ambulancii pre neurofibromatozu.

-Sucasne poznatky z klinickych skuSani vo svete pri NF1



Neurofibromatoza typ 1 (NF1)

dedi¢né, multisystémové, neurokutanne ochorenie,
ktoré predisponuje k vyvoju benignych a malignych tumorov

* Prevalencia sa odhaduje na 1 ku 3000 T'udi vo svete.

* Medzi jednotlivcami s NF1 je znama vyrazna klinickd heterogenita, dokonca aj v ramci rodiny.

* Na stanovenie diagnozy NF1 su potrebné dve z nasledujucich kritérii.
* Sest’ alebo viac Skvin typu ,,café-au-lait* (v 95% pripadov, zvycajne sa objavia do troch rokov),
* neurofibromy, t.J. tumory z obalov periférnych nervov manifestujuce sa ako kozné,

podkozné alebo plexiformné 1¢zie (vznikaju zriedka pred pubertou, klinicky st viditelné v 30% pripadov),

* pehy v oblasti koznych zahybov — ,,freckling,
* dva alebo viac Lishovych nodulov na duhovke, * gliom optického nervu,
* Specificka kostna dysplazia (stencenie kortexu dlhych kosti, dysplazia kridel sfenoidalne;j

kost1) a postihnutie prvostupnoveho pribuzenstva.



Hlavné kritéria Neurofibromatoza typu 1

* Neurofibromatoza existuje, ak su pritomné aspoi 2 z nasledujiicich hlavnych kritérii:

» Sest’ alebo viac skvin Café-au-lait

* Axilarna (v podpazusi) a / alebo inguinalna (v slabinach) Skvrna

* Najmenej dva neurofibromy alebo najmenej jeden plexiformny neurofibrém

* Opticky gliom

* Najmenej dva Lischove uzliky dihovky

* Deformity kosti (deformacia kosti), nayma sfénoidnej KOStI (os sphenoidale = ¢ast lebezne; kosti)

* Suvisiaci prvy stupen s neurofibromatozou typu 1



Neurofibromatosis type 1 (NF1) - kozné prejavy (deti, dospeli pacienti)

Café au lait spots




Neurofibromatosis Type 1

NFI gene
17q11




Neurofibromatosis Type 1 (NF1) has very pleiotropic phenotypes,
ranging from café au lait spots, bone abnormalities, Lisch nodules, optic gliomas, early puberty,
and learning disabilities as well as the hallmark tumors called neurofibromas.
Neurofibromas are usually benign, and can be discrete or plexiform (along the length of the nerve).
Approximately 5% of plexiform tumors progress to malignancy, becoming malignant peripheral nerve
sheath tumors (MPNST). This dissertation focuses on the role of NF1 in Schwann Cell development and tumor formation.

Macrocephaly

Optic Gliomas
Lisch Nodules Neurofibromas
Discrete and/or
Plexiform

MPNST

NF1 manifestations:

Freckling
Café-au-lait spots

Scoliosis

Early puberty Other :

Pseudoarthrosis
Digestive disorders
High blood pressure
Speech difficulties
Pregnancy complications
Psychesocial burdens



Kavové Skvrny (café-au-lait macules — CALM)

su ostro ohrani¢ené makuly charakteristickeho vzhl'adu.

Lit.: Neurofibromatoza z pohledu dermatologa. Ces-slov Derm, 90, 2015, No. 3, p. 95-109
Humhejova D.% Petrak B.2 'KozZni oddéleni, Masarykova nemocnice v Usti nad Labem o. z., Krajska zdravotni a. s., 2Klinika détske neurologie 2. LF UK a FN Motol, Praha



https://www.prolekare.cz/casopisy/cesko-slovenska-dermatologie/archiv-cisel/2015-3

1. Kozné neurofibromy 2. Plexiformny neurofibrom ravého zadku a stehna u 8r.dievéata

(histologicky verifikovany), asymetria zadku sposobena pritomnost’ou plexiformného
neurofibromu, na pravom zadku Skvrna café-au-lait.

Lit.: Neurofibromatoza z pohledu dermatologa. Ces-slov Derm, 90, 2015, No. 3, p. 95-109
Humbhejova D.1, Petrak B.2 1Kozni oddéleni, Masarykova nemocnice v Usti nad Labem o. z., Krajska zdravotni a. s.
2Klinika détske neurologie 2. LF UK a FN Motol, Praha



https://www.prolekare.cz/casopisy/cesko-slovenska-dermatologie/archiv-cisel/2015-3

Oc¢né prejavy NF1

Lischove noduly dl'lhOka su typickymi o¢nymi prejavmi NF1.

Menegj Casto sa vyskytuje glaukom, trofické zmeny papil optick€ho nervu, oko hybné¢ poruchy, ptoza.
Lischove noduly su drobné hamartomy na o¢nej dihovke. Spociatku st svetlé, s vekom tmavnu a pribudaju.
Objavuju sa v detstve, ale vyskytuja sa len u malého % deti do 6 rokov veku.

U dospelych s NF1 sa vyskytuja u 95 % pacientov. Nesposobuju poruchy zraku, patria medzi diagnostické kritéria NF1.
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Obr.1b Lischove noduly. Na snimku Zena (40 r.), matka

Obr. 1a. Lischove noduly — hamartomy dahovky,
Y Y y dievCat’a. Obe postihnuté neurofibromatézou typu 1.

foto v strbinovei lampe. Na obrazku dievéa (14 rokov).



Prenatalna diagnostika
- je dostupna, na jej zaklade ale nie je moZné predpokladat’ zavaznost’ ochorenia. *

Predimplanta¢na diagnostika
- je k dispozicii v niektorych centrach.

* Ak je diet’a tieZ choré, nie je mozné vyvodit zavery o priebehu choroby dietata kvoli priznakom rodica.
Tehotné zeny s neurofibromatdzou ¢asto hlasia, ze sa pocas tehototenstva tvoria nové neurofibromy, alebo ze uz existujuce neurofibromy za¢nu rast’.
Ak je panvova oblast’ tehotnej Zeny ovplyvnena neurofibromami, cisarsky rez je nevyhnutny. Spravidla vSak tehotenstvo postupuje bez komplikacii.

Rodinam s vyskytom neurofibromat6zy — genetické poradenstvo hlavne v prekoncepcnej priprave.

Analyza génu NF1 (DNA analyza) - Ustav biologie a lekéarskej genetiky LF a FN Motol Praha, Odd.lekérskej genetiky FN Brno
Laboratorium molekuldrnej genetiky NUDCH Bratislava.

* U deti s NF1 by sa mali kazdoroCne vykonavat’ vySetrenia koze, chrbtice, zraku, krvného tlaku
a kontroly Skolského prospechu.

Dospeli jedinci s komplikovanou NF1 vyzaduju pravidelne sledovanie odbornym
multidisciplinarnym timom.

* Liecba je symptomaticka, obCasne je potrebné zvazit’ chirurgické rieSenie, nayma pri
symptomatickych neurofibromoch, progresivnej skolioze alebo pseudoartrdzach.

Deti, ktoré maju problémy s u¢enim, vyzaduju skoru intervenciu so Specialnym pedagogickym pristupom.

Pacient s tazkymi plexiformnymi neurofibromami na tvari podstipil v roku 2007 vo Francuzsku Ciastocnu transplantaciu tvare.

Maligne tumory z obalov periférnych nervov a vaskularne ochorenia st hlavnou pri¢inou imrtnosti u NF1.



Experimentalna liecba trametinibom
pacienta s kongenitalnym plexiformnym neurofibromom

* Pacient ¢. 1: LM
* Epikriza: 1,5 rony chlapec s rozsiahlym kongenitalnym plexiformnym neurofibromom

v oblasti hlavy, krku a hrudnika pr1 geneticky potvrdenej neurofibromatoze 1. typu.

* Vo veku 4 mesiacov ¢iasto¢na resekcia (Motol, Praha), avSak pre zavzatie ciev a vitalne
dolezitych Struktir nie je mozna kompletna resekcia.

* Pre utlak trachey a parézu pravej branice zavedena tracheostomia,
potreba domacej umelej pl'icnej ventilacie, s toleranciou niekol'’ko hodinoveho odpdjania.
* Pre obStrukciu ezofagu bola zavedena perkutanna gastrostomia, ktorou je vyhradne kfmeny.
* Z neurologického hl'adiska je u pacienta pritomny hypotonicky syndrom, periférna paréza
plexus brachialis vpravo, Hornerov syndrém.

* Pacient interaguje s okolim, sleduje, spontanne pohybuje konCatinami, hybnost’ je vSak vyrazne
ovplyvnena tumor6znou masou.

» U dietata bola v 5.mesiaci Zivota zistend hypertenzia, prechodne so znamkami hypertrofie
I'avej komory. Na lieCbe Vasocardinom stabilizovany.



Experimentalna liecba trametinibom pacienta s kongenitalnym plexiformnym neurofibromom
Pacient ¢.1: LM

* Vzhl'adom na povahu tumoru — nezhubny plexiformny neurofibrom,

nie je mozna chemoterapia (neic¢innd) ani radioterapia (riziko malignacie na MPNST).

* DalSie opera¢né rieSenie nebolo odporuéené a aj pri parcialnej resekcii pretrvava vysoké riziko
dorastania tumoru.

* Vzhl'adom na vyCerpanie Standardnych lieCebnych moznosti lekari pristupili k experimentalne;j
liecbe trametinibom.

* V SR registrovany pripravok s trametinibom - Mekinist tbl

I: lietba metastatického melanému a nemalobunkového karcinému pltc u dospelych.
* Sirupova forma trametinibu, zatial’ nebola schvalena nikde vo svete.
* Pouzitie trametinibu v pediatrickej populacii nie je schvalené v ziadnej indikacii.
* Aktualne v SR neprebieha ziadna studia, do ktorej by bolo mozné¢ pacienta zaradit'.
* Pr1 dobrej tolerancii lieCby lekari predpokladaju dlhodobé¢ podavanie, vzh'adom na riziko
opatovneho dorastania pri ukonceni liecCby.
1. podanie Trametinibu sol oral 5mg/100ml: 9.8.2018.



ATC kod: LO1EEO1 — trametinib -Antineoplastické latky,
inhibitor proteinkinaz, inhibitory mitogénom aktivovanej proteinkinazy (MEK),
* MAP-kindzova signalna drdaha

- je signalnou kaskadou nevyhnutnou pre normalny rast buniek a zohrava zasadnu rolu
pri nekontrolovanej proliferacii buniek pri mnohych druhoch rakoviny.
* Je dosledne regulovana systémom pocetnych negativnych spatnych vazieb.

* Pri neurofibromatoze 1. typu je draha trvalo aktivovana,
lebo
proteinovy produkt NF1 neurofibromin
neplni svoju negativnu regulac¢nu funkciu.

Trametinib je reverzibilny a vysoko selektivny alosterlcky inhibitor tejto drahy,
konkrétne 1nh1b1c10u aktivacie a kinazovej aktivity mitogénom aktivovanej
extracelularnym signalom regulovanej klnazy MEK1 a MEKZ2.

Blokuje bunky v G0/G1 faze bunkového cyklu a indukuje ich apoptozu.

Jeho ucinok je reverzibilny.



Speciilne upozornenia:

Pyrexia — polovica prvych epizod pyrexie sa objavi v ramci 1. mesiaca lieCby, asi %4 pacientov ma len
jednu epizddu pyrexie.

Management: pri teplote nad 38,5° C mozné pokracovat’ v lieCbe trametinibom, zacat’ th.antipyretikami,
vylucit’ infekciu, mozné pouzitie per os kortikoidov v pripade, ze antipyretika nie su efektivne.

Ras - cca 60% pacientov, 1.-2.stupna nevyzaduje prerusenie ani ukoncenie lieCby.

Krvacanie - a] zavazné s fatalnymi komplikaciami — intrakranialne krvacanie.

Pneumonitida - median objavenia sa 160dni, uprava davkovania podl'a odportcania,

prerusit’ pri podozreni, ukoncit’ pri potvrdeni, podozrenie pri: kasel’, dyspnoe, hypoxia, pleuralny vypotok,
infiltraty...

Redukcia davkovania: Modifikacia lieCby:
Zaciatoéna davka 100%
1. Redukcia 75%
2. Redukcia 50%

Gradel a Grade 2 (tolerovatel’ny) — pokracovat’ v lieCbe a monitorovat’ podla klinickych priznakov

Grade2 (netolerovatel’ny) Grade3 — prerusit’ lieCbu do upravy AE na Grade 0-1, redukcia davky o 1 stupen pri
pokraCovani lieCby.

Grade4 — ukoncit’ lieCbu, alebo prerusit’ lieCbu do tipravy AE na Grade 0-1, redukcia davky o 1 stupen pri
pokraCovani lieCby.



Pacient ¢.1: LM Experimentalna liecba trametinibom pacienta s kongenitalnym plexiformnym neurofibromom
« Humanne $tadie u dospelych pacientov trametinibu: farmakokinetika, farmakodynamika metabolizmus, NUL...
* 1. podanie lieCby: 2018 Sledovanie pacienta: MUDr. Hlavat4, PhD., MPH, MUDr. Hlasna, d’alsi Specialisti.

* Klinické a laboratorne vySetrenia:
Frekvencia: pred zacCatim lieCby, 1. mesiac a tyZden, nasledne 4 2 tyzdne, CastejSie podl'a vyskytu komplikacii.

\% - /4 I d - - -ew Id

Trieda orginovych sysiémov Frekvencia

Infekcie a nakazy Casté Folikulitida, Paronychie, Pustul6zna vyrazka
Poruchy imunitného systému Casté Precitlivelost’ 2
Poruchy oka Casté Rozmazané videnie, Periorbitalny edém, Porucha zraku
Mene;j Casté Chorioretinopatia, Opuch papily, Odlupenie sietnice, Okltzia zily sietnice
Poruchy srdca a srdcovej ¢innosti Casté Dysfunkcia I'avej komory, Znizena ¢jek¢na frakcia, Bradykardia
Poruchy ciev Vel'mi Casté Hypertenzia, Krvacanie °
Casté Lymfedém
Poruchy krvi a lymfatického systému  Casté Anémia
Poruchy GIT Vel'mi Caste Hnacka, Nauzea, Vracanie, Zapcha, Bolest’ brucha, Suchost’ v tstach
Casté Stomatitida
Menegj Caste Gastrointestinalna perforacia, Kolitida
Poruchy koze a podkozného tkaniva Vel'mi Casté Vyrazka, Akneiformna dermatitida, Suchost’ koze, Pruritus, Alopécia

Casté Frvtém Trhlinv kove Ponrackani koya



AD/ Poruchy imunitného systému - Precitlivelost’ 2
4 Moze sa prejavovat priznakmi akymi si: hortcka, vyrazka, zvySené hodnoty hepatalnych tranzaminaz,
poruchy zraku.

AD/ Poruchy ciev - Hypertenzia, Krvacanie P
bydalosti zahffiaju, ale nie si obmedzené na: epistaxu, krvacanie z d’asien, hematuriu a rektalne,
hemoroidalne, gastricke, intrakranialne a pozakrokové krvacanie, ....

Casté Zvysena hladina alkalickej fosfatazy a gamaglutammiltransferazy, kreatinfosfokinazy



Davkovanie a sposob podavania

* 0,0125 mg/kg (hmotnost’ cca 10kg) davka cca 2,5 ml
* peroralne 1x denne v rovnaky cas, 1 hod pred jedlom alebo 2 hodiny po jedle,
s liekom podat’ 4-6ml/kg vody (cca 50ml)
* maximalna davka 2mg, peroralny roztok o koncentracii 0,05 mg/ml
* v pripade vracania neopakovanie podania
* v pripade, Ze zabudne uzit’ davku, je mozné ju uzit’, hned’ ako si spomeniete,
ak do d’alSieho podania zostava viac ako 12 hodin
* Pripraveny per os roztok pacient/zakonny zastupca uchovava pri 1zbove]
teplote, do 25°C, chranit’ pred svetlom,
Pouzitelny je 35 dni po rekonstiticii (aseptickd priprava v NL NUCH).

* RodicCia nepouzité lieivo z predchadzajiceho balenia vratia spat’ do nemocnicnej lekarne.



Sledovanie pacienta v Specializovanych ambulanciach:

Oc¢né vySetrenie
Porucha videnia: rozmazané videnie znizena zrakova ostrost’...
Management RVO,RPED — napr. v pripade zistenia retinalnych abnormalit — Uprava davky,
okamzité preruSenie lieCby trametinibom ....

Kardiologické vySetrenie

Kozné vysetrenie

* Sledovanie efektu lieCby:
* MRI vySetrenie tumoru v celkovej anestézii
* Frekvencia: a 3 mesiace.....

* Hospitalizacia na DK, aj kontrolné neurologicke vySetrenie



Priprava Trametinib sol oral Smg/100ml v NL NUDCH Bratislava




Priprava Trametinib sol oral Smg/100ml v NL NUDCH Bratislava
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Experimentalna lie¢cba trametinibom pacienta s kongenitalnym plexiformnym neurofibromom

e Pacient ¢.2: HO

* 3,5 roCny pacient je od 03/2021 zaradeny do multidisciplinarneho sledovania v Specializovane;
ambulancii pre deti s neurofibromatézou DK LF UK a NUDCH.

* Geneticky potvrdena Neurofibromatoza typ 1.
* Posledny rok doSlo k vyraznému zvac¢Seniu pravej polovice tvare.

* Poslednych asi 6 tyzdnov sa pridruzilo rano aj edematdzne presiaknutie makkych Casti tvare
vpravo, ktoré poCas dna ustupuje.

« CT vysetrenie hlavy 1.3.2021 ukazalo defigurovanie pravej orbity, dysplaziu ossis sphenoidalis
vpravo,

* Infiltraciu plexiformnym neurofibrémom 0s sphenoidale (klinova kost) vpravo, rozsirenie
zrakovych nervov s esovitym priebehom, zhrubnuty m.orbicularis oculi a m. occipitotemporalis
vpravo s postkontrastnym enhancementom.

* MRI vySetrenie bolo s nalezom plexiformnych neurofibromov subkutanne, periorbitalne,
temporalne a paramaxildrne vpravo, s kostnymi deformitami orbity.



xperiumentaina 1cCopa ualricuriiportl paciclita o KONZenitainyin plexirorminyin ncuroiioromaoin

Pacient ¢. 2: HO
Dg. D36.1 Plexiformné neurifibromy mikkych ¢asti tvare s kostnymi defektami orbity

1. podanie Trametinib sol oral 5mg/100ml: 9.7.2021

Davkovanie: 0,032 mg/ kg hm. 1x denne (pri aktualnej hmotnosti pacienta 15,5kg, jednotliva davka 0,496 mg)

* Neurifibrom rychlo progresivne rastie, vyrazne deformuje makkeé 1 kostne
Struktiry tvare a svojim zasahovanim do dutiny ustnej deformuje zuboradie,
brani fyziologickému rozvoju reci.

e Limitovany je prijem stravy, vzh'adom k obmedzeniu zuvacich procesov vpravo.

* Vzhl'adom na to, Ze nie je mozn¢ kompletné odstranenie lozisk, ktore by bolo v
tomto pripade vyrazne mutilujacim vykonom, tiez vzhl'adom na to, ze

chemoterapia a radioterapia nie je v tomto type tumoru ucinna, je indikovana
lieCba trametinibom v snahe zachovat’ prirodzeny vyvoj diet’at’a.



Kazuistika: 5 ro¢né dievca s geneticky potvrdenou neurofibromatézou 1

OA: IV. gravidita, donosena hyé)ertroﬁcké pacientka, narodena spontanne zahlavim, bezprostredna
poporodna adaptacia v norme. Skriningy v norme.

Spociatku PM vyvin bez pozoruhodnosti, vo veku cca mesiaca sa objavil hemangiom na pravom viecku,
potom sa zacali na trupe objavovat’ po¢etné hyperpigmentacie, na koznej ambulancii popisované ako "cafe
au lait",

pr1 onom vysetreni bez znamok NF 1, neurologické, hematologicke, GE vySetrenie bez pozoruhodnosti.
Genetickym vySetrenim potvrdena neurofibromatoza typ 1.

Hospitalizacia
* Prijem na kliniku z dovodu MR vySetrenia, konzilidrne vySetrenia a posudenie komplikacii zakladného ochorenia.
* Sonografické vySetrenie brucha je bez patologického nalezu, bez tumordznych expanzii v dutine brusne;.
* VySetrenie o¢ného pozadia a predné¢ho segmentu (Lischov uzlik) je bez patologického nalezu.
Diagnozy:

Q85.0 Neurofibromatéza 1.typu (heterozygotna delécia exonu 40, 41, 42 génu NF1)

Foramen ovale apertum - v sledovani kardiolégom

Lischov uzlik

« Sledovanie pacienta v: Specializovanej ambulancii pre neurofibromatozu.



Prehlad komplikacii NF1 v stibore pacientov NUDCH

Plexiformny neurofibrom

- hlava a krk

- trup

- koncatiny
Oftalmologické abnormality
Lischove noduly
Ostatné oftalmologické abnormality
Hamartémy CNS
Neurologické komplikacie
Epilepsia
- stenoza aqueductus mesencephali
Poruchy kognitivneho vyvoja
Kardiologické komplikacie

- hypertenzia
Vaskulopatie

- vrodené vyvojové chyby
Ortopedické komplikacie
- skolidza
- neosifikujuci kostny fibrom
- dysplazia kridla sfenoidalnej kosti
- makrocefalia

pseudoartroza, angulacia
- osteoporoza, osteopénia
Endokrinologické komplikacie
- zniZeny rast
- predcasna puberta
- oneskorena puberta
Tumory
- gliom optickej drahy

iné gliomy
- leukémia
Dyslipidémia

Pocet pacientov

40
24
20
8
96
70
72
182
88
8
6
23
40
7
20
14
114
37
5
2
12
10
2
31
14
5
1
108
102

70

% podiel z celého suboru pacientov (232)

17,24%
10,34%
8,62%
3,45%
41,38%
30,17%
31,03%
78,45%
37,93%
3,45%
2,59%
9,91%
17,24%
3,02%
8,62%
6,03%
49,14%
15,95%
2,16%
0,86%
5,17%
4,31%
0,86%
13,36%
6,03%
2,16%
0,43%
46,55%
43,97%
0,86%
0,43%
30,17%



Trametinib therapy for children with neurofibromatosis type 1 and life-threatening plexiform

neurofibroma or treatment-refractory low-grade glioma

Cancer Med. 2021 Jun; 10(11): 3556-3564. Published online 2021 May 3. doi: 10.1002/cam4.3910 PMCID: PMC8178485 PMID: 33939292
Rebecca Ronsley, 1 Celine D. Hounjet, 2 Sylvia Cheng, ! Shahrad Rod Rassekh, : Walter J. Duncan, 3 Christopher Dunham, 4 Jane Gardiner, > Arvindera Ghag, 8 Jeffrey P.

Ludemann, ” David Wensley, 8 Wingfield Rehmus, ® Michael A. Sargent, 1%and Juliette Hukin 1.1t

« Study design: Following approval by the University of British Columbia Clinical Research
Ethics Board, a retrospective review was conducted on six patients with NF-1 <20 years of age
with a PLGG or severe plexiform neurofibroma treated with trametinib on a compassionate
basis at British Columbia Children's Hospital between December 2017 and May 2020.

 Trametinib dosing was based on phase 1 safety data in pediatric patients.2* Three of the six
atients received a dose of 0.025 mg/kg/day, and two tg)atlents age <6 years were increased to
.032 mg/kg/day. One patient received a dose of 0.016 mg/kg/day.

* Median age was 9 years (range 1-14 years) at start of trametinib therapy.

 Five of six patients includ_in_% all patients with PLGG had progression on chemotherapy
treatments prior to trametinib. Patients received trametinib for an average period of
12.17 months (range 4-28 months). Five of six patients remain on trametinib therapy.

* One patient received the oral solution format of trametinib via g-tube provided on the
compassionate basis.

« Trametinib was stopped due to AEs in one patient.

« Patients were monitored regularly for adverse effects (AEs) by the oncology, cardiology, and
ophthalmology services.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8178485/
https://dx.doi.org/10.1002%2Fcam4.3910
https://www.ncbi.nlm.nih.gov/pubmed/33939292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ronsley%20R%5BAuthor%5D&cauthor=true&cauthor_uid=33939292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hounjet%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=33939292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cheng%20S%5BAuthor%5D&cauthor=true&cauthor_uid=33939292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rassekh%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=33939292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duncan%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=33939292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dunham%20C%5BAuthor%5D&cauthor=true&cauthor_uid=33939292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gardiner%20J%5BAuthor%5D&cauthor=true&cauthor_uid=33939292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ghag%20A%5BAuthor%5D&cauthor=true&cauthor_uid=33939292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ludemann%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=33939292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wensley%20D%5BAuthor%5D&cauthor=true&cauthor_uid=33939292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rehmus%20W%5BAuthor%5D&cauthor=true&cauthor_uid=33939292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sargent%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=33939292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hukin%20J%5BAuthor%5D&cauthor=true&cauthor_uid=33939292
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8178485/#cam43910-bib-0024

Adverse effects:

 Treatment was complicated by grades 1 and 2 adverse effects AEs including
abdominal cramping, paronychia, atopic dermatitis, folliculitis, aphthous ulcers,
chondrodermatitis nodularis helicis, headache, and pneumonia.

* The most common AEs were paronychia and atopic dermatitis, experienced by
five of six patients.

« Two patients required intermittent oral antibiotics for paronychia (grade 2), one of
whom stopped trametinib because of paronychia discomfort.

* One of these patients had paronychia prior to start of trametinib, but due to the
life-threatening nature of the disease, the trametinib was started.

 One patient experienced grade 2 acne requiring doxycycline and isotretinoin in
addition to topical agents.

* No patient developed cardiac, ophthalmologic, or growth plate toxicity.



Conclusions:

* All of these cases had stable disease or reduction in tumor volume some with
Improvement of function.

* The most dramatic clinical benefit was in the two youngest patients with
life-threatening symptomatic PNF disease.

 Trametinib was well tolerated in the outpatient setting and may provide an
attractive option for otherwise treatment-refractory PLGG and symptomatic PNFs,
particularly 1n the setting of NF-1.

* This data supports further investigation into the use of trametinib in PLGG or PNF
In the setting of clinical trials.



TINT: A phase Il study of trametinib in paediatric, adolescent and young adult patients with
Neurofibromatosis type 1 associated plexiform neurofibromas or progressive optic pathway

gliomas.

NF-1 associated plexiform neurofibromas or progressive optic pathway gliomas
Status: Open | QLD , TAS, VIC , WA, New Zealand

Neurofibromatosis type 1 (NF-1) is a common Igenetlc condition which can cause a number of medical
Issues. Around 15% of children with NF-1 will develop low grade tumours involving the optic nerves or
pathways (OPG?. Sometimes these tumours need no treatment but in many cases they can affect the vision
and require treatment. Up until now the most commonly used treatments have been chemotherapy agents
which are reasonably effective for many children but do not improve vision much for many or do not work
for some. Plexiform neurofibromas are benlgn tumours which are also common in children and adults
with NF-1. Often they do not need treatment as they do not cause problems, and surgery can often be used
If they require treatment. Tumours ?r_0W|n_g near or around important structures can be difficult to remove
safely and can cause pain, functional impairment or even pose a risk to life. Medical treatments to date
have not been effective in reducing the size of these tumours.

* When associated with NF-1 both of these tumours rely on an overactive biological pathway called the
MAPK pathway. Recently pathway blockers called MEK inhibitors have been developed which show
promise for NF-1 associated tumours.

 This study aims to further analyse their effectiveness and safety in a population of patients with
NF-1 associated tumours not amenable to standard therapy.

« |t has the added objective of asse_ssin%whether there may be benefits to patients in neurocognitive
domains which may also be impaired by the overactivity of this pathway.

« Patient Age Range: 3 months — 25 years

) b ¥ .
e G Australian Government
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https://anzchog.org/trials/open/

Efficacy and Safety of Trametinib in Neurofibromatosis Type
1-Associated Plexiform Neurofibroma and Low-Grade Glioma:
A Systematic Review and Meta-Analysis
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Selumetinib is currently available only in a non-dissolvable form and therefore has a limitation in the treatment of very
young children for whom the intact tablets are hard to swallow. Considering the susceptibility of NF1-related nervous
system tumors at an early age, trametinib could suit a wider age range of the population since it is available as a
suspended powder.

Indeed, the minimum age for the trametinib treatment can be less than 6 months old, in comparison to the minimum age
of 3-year-old in their selumetinib counterpart.

Consistent with previous reports of both trametinib and selumetinib, skin and nail toxicities were the most observed
but were always reversible by stopping the medication or anti-inflammatory management

In this systematic review and meta-analysis, we showed the considerable efficacy and safety of trametinib treatment of
inoperative NF1-LGGs and refractory NF1-pNFs, with a wider application range from newborn children to young adults.
The clinical benefits were reflected in the minimization of tumor size, clinical symptoms remission, and function
improvement.

Although it has been proven to be an effective medical targeted therapy, the optimal duration of treatment remains unknown and
requires longer follow-up data.



MEK inhibitors for neurofibromatosis type 1 manifestations: Clinical evidence and

CONSeNnsus
Peter M K de Blank, Andrea M Gross, Srivandana Akshintala, Jaishri O Blakeley, Gideon Bollag, Ashley Cannon,
Eva Dombi, Jason Fangusaro, Bruce D Gelb, Darren Hargrave .

Neuro-Oncology, noacl165, https://doi.org/10.1093/neuonc/noacl65 Published: 05 July 2022
Published by Oxford University Press on behalf of the Society for Neuro-Oncology 2022.

« While selumetinib is the only currently approved treatment for this indication in children, evidence suggests that
other MEKi are also likely to be similarly effective.
In a phase 1/2A study, trametinib showed a PR in 12 of 26 (46%) children with NF1-associated PN.
Interim results of a phase 2 trial of binimetinib (NCT03231306) for progressive or symptomatic PN show a similar
response rate in children (70%) and adults (65%). In participants >16 years old with progressive or symptomatic
PN, the response rate to mirdametinib was 42% (8 of 19 participants).
While not directly comparable, interim results of a phase 2 trial of selumetinib (NCT02407405) in adults with
symptomatic, inoperable PN show a 69% response rate. Results of ongoing clinical trials of mirdametinib
(NCT03962543) in children and adults with PN have yet to be reported. The use of MEKI for symptomatic PN in
adults or for asymptomatic but growing and inoperable PN may be appropriate, but results from prospective studies
are needed.

Conclusion: MEKI are the first effective targeted therapy for individuals with symptomatic, inoperable NF1 PN and
hold the potential to revolutionize care for other NF1 tumor and non-tumor manifestations.

« Similarly, additional data for MEKI regarding clinical efficacy in treating the diverse manifestations of NF1 and
long-term safety data are needed to guide clinical care.



https://doi.org/10.1093/neuonc/noac165

MEK inhibitors for neurofibromatosis type 1 manifestations: Clinical evidence and consensus
Peter M K de Blank, Andrea M Gross, Srivandana Akshintala, Jaishri O Blakeley, Gideon Bollag, Ashley Cannon, Eva Dombi, Jason Fangusaro, Bruce D Gelb, Darren

Hargrave . Neuro-Oncology, noac165, https://doi.org/10.1093/neuonc/noac165

Evaluation

Physical examination with careful evaluation of
the skin, oral mucosa, and nails

Review of systems, including Gl, vision, and skin
Ophthalmological examination

Echocardiogram/ejection fraction

Electrocardiogram

Pregnancy status
Laboratory evaluations

a Adapted from Klesse et al.

b Metabolic panel to include electrolytes, creatinine, glucose; liver
function tests to include aspartate aminotransferase and alanine
aminotransferase

Monitoring Recommendation?

Every visit, generally monthly

Every visit

Baseline, then every 6-12 months, and for new symptoms.
May consider increased frequency for adults

Baseline, then every 3-6 months

Baseline, then as clinically indicated

Baseline, then per institutional standards for patients on cytotoxic therapy

Creatine kinase, metabolic panel®, liver function tests?, complete blood count
at baseline, every month for the first several months and then every 3-6
months.

Amylase, lipase at baseline, and then as clinically indicated.


https://doi.org/10.1093/neuonc/noac165

Compassionate Use Program

How to Import Drugs That are Still on Clinical Trial but Life Saving?

written by Sambhita Vitta o _ _
Medically Reviewed by The Medindia Medical Review Team on July 15, 2020

Highlights: Compassionate Use Program to benefit patients’ with:
spinal muscular atrophy (SMA) - risdiplam Evrysdi®
severe COVID-19 -remdezivir

Compassionate use program (program pre tzv. sucitné pouzitic)
- poskytnut’ pac1ent0m s zivot ohrozujicim,
dlhodobo alebo vazne invalidizujucim ochorenim pristup k lieCbe, ktora je vo vyvoji a
ktora doposial’ neziskala registraciu.

Pristup K lé¢bé remdesivirem se zméni. Evropska agentura pro lécivé piipravky vydala doporuceni

Vybor pro humanni lécivé pripravky Evropské lékové agentury (CHMP EMA) vydal doporuceni, jehoz

cilem je zajistit spolecny pristup vSech clenskych statit K experimentalnimu léku remdesivir.

Pacientiim by mél byt lék dostupny v ramci tzv. compassionate use programu.

o Statni ustav pro kontrolu 1é¢iv (SUKL) tento postoj podporuje, a neprodlené odesle na Ministerstvo zdravotnictvi CR své stanovisko.


https://www.medindia.net/content-team/samhita-vitta.asp
https://www.medindia.net/medical-review-team.asp

Porovnanie

Clinical Trial Compassionate Use Program

* Sponsor responsible * Sponsor responsible

* Clinical Trial Authorization by CA and EC « Compassioniate use authonzation by CA

» Hospital selection + "Self-select” by hospital

 Patient selection on in- and exclusion criteria  Patient selection by responsible physician

+ Patient should give informed consent + (Group of patients/ indication is defined

* Close out timeline determined in protocol * No informed consent procedure
 Participating hospital is paid/compensated « Sponsor or Advisory Board may provide limits

on treatment (1.e. number of sites/subjects)

* Close out imeline dependent on regulatory
approvals and/or commercial availability

« No/minimal hospital payment/compensation

Figure 1: Compassionate Use Program vs. clinical trials. To participate in a CUP, patients do not need to sign informed
consent to the treatment (as this i1s not a clinical tnal). However, patients must be clearly and completely informed

by the requesting physician, before the start of the treatment. CA = competent authonty; EC = ethical committee.
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LiecCiva/skusané nrodukty v klinickvch stidiach v terapii NF1

Trametinib MEK Available Formulations: Tablet; suspension as compassionate use
Inhibitors  Availability and Approval: FDA and EMA approved for BRAF-mutant
Available Literature and Use in NF1: melanoma, and (in combination with dabrafenib) for BRAF-mutant NSCLC
Phase 1 in children (78 pts including Disegle I (NP1e G052 il (46 Hels olt)
. 0.025 mg/kg (>6 years old), (max 2 mg) various schedules)

at least 26 with NFl)’ Grade 3/4 AEs (>5%):Hypertension, rash

Half-life: 4-5 days Excretion: Faces and urine
Adult studies in melanoma g comination Metabolism: Deacetylation alone or in combination with hydroxylation
binimetinib MEK Available Formulations: Tablet; pharmacy-prepared suspension

Inhibitors Availability and Approval: FDA and EMA approved in combination with
encorafenib for BRAF-mutant melanoma

cobimetinib I\/IE_K_ Available Formulations: Tablet
Inhibitors  Availability and Approval: FDA and EMA approved in combination with
vemurafenib for metastatic melanoma

mirdametinib MEK Mirdametinib had a partial response rate of 42%
Inhibitors A phase Il trial, Capsule and liquid formulations available.
Availability and Approval: Not FDA or EMA approved

Selumetinib MEK Availability and Approval: FDA and EMA approved for children with
inhibitors symptomatic, inoperable NF1 plexiform neurofibroma.
Available Formulations: Capsule
Grade 3/4 AEs (>5%):CK increase, rash, neutropenia, paronychia, diarrhea, weight
_ : gain. Half-life: hours  EXxcretion: Faces and urine
Ongoing studies in NF1- LGG, non-NF1 LGG, Metaholicm: CYP2A4 alen hv direct aliicuronidation via LIGT1A1 and -1 AR

Available Literature and Use in NF1.

Phase 1 (38 with LGG, 24 with NF1-PN)
Phase 2 (50 LGG [25 with NF1] and 50 NF1-PN).



cabozatinib

pirfenidone

tipifarnib (R115777)

Imatinib mesylat, tipafarnib,
sirolimus, everolimus

Lieciva/skiisané nroduktv v klinickvch stiidiach v teranii NF1

molecular targeted Had a partial response rate of 42% in the adolescent/adult stratum.

therapies

novel was found to be tolerated well, no objective responses were
antifibrotic observed, and it was determined to not be effective for treatment of
agent plexiform neurofibromas in NF1 patients.

TR NS BSE was found to be well-tolerated, time to progression was not

Inhibitor R115777 . ..
e significantly affected by treatment.

pirfenidon Neziaduce ucinky a ziadny efekt.

Neboli v klinickych Stadiach u¢inné.

Photodynamic th. komb.s talaporfin sodium

Vitamin D — lokalna aplikécia
ketotifén

VWblednutie frecklingu a skvin café-au-lait. Bezne sa nepouziva

K ovplyvneniu mastocytov a pruritu pri plexiformnom
neurofibrome. U niektorych pacientov moze viest’ k subjektivnej ulave.

AntioBehavior and xidant Therapy with N-
Acetylcysteine for Motor Learning in
Children with Neurofibromatosis Type 1

Home-based computerized cognitive training Recruiting
program, CogmedRM, on the improvement of

working memory with or without
methylphenidate.

Len pri Tuberoznej sklerdze.



Selumetinib in Children with Inoperable Plexiform Neurofibromas
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