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Czym sa neurofibromatozy?

M.W. Karwacki i wsp.; Przeglad Pediiatryczny; 2019, 48(3):152-172
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NF-y: dlaczego tak rézne a jednak razem?

Receptor kinazy tyrozynowej

Nf1 i Nf2

to wazne
antyonkogeny
ustrojowe!

Karwacki M W, at al. Coordinated medical care for children with neurofibromatosis type 1
and related RASopathies in Poland. Archives of Medical Science. 2021;17(5):1221-1231
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Znaczenie genu Nf2 w onkologii cztowieka (sporadyczne vs. zespotowe oponi

Typical mutations by WHO grade and anatomical location
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GENOMICS NGS
NF2-Mutated Meningioma

As high grade meningiomas are associated with rapid disease
progression and poor prognosis as compared to low grade, recent
efforts in next-generation sequencing have sought to identify
prognostic biomarker to differentiate between tumors of varying
grades, and those that may correlate with treatment response.
With a low mutation rate (~3.5 mutations per megabase)
compared to other cancers (17), these efforts highlight the
challenges in managing these heterogeneous tumors. Similar to
cytogenetic analysis, these studies identified NF2 mutations as
the predommam alteration in both spontaneous (~60%) and
Neurofibrom:z i 7

ata frequencﬂ of 43% in low grade, and nearly 80% in high gradd
tumors (11). )

Recent Advances in Meningioma
Immunogenetics & trontiers Review

tojHaa,

. puo
in Oncology doi- 10.3383

Konferencja NF-Polska: ,,Nauka, klinika, opieka nad chorym”, 14-15 grudnia 2024 roku




Mutation mode Influences
Tumor progression . . R
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LATS2 Poor prognosis

npj | precision oncology Review article
. . Published in partnership with The Homnel Institute, University of Minnesota a
NF2 Tumorigenesis npj Precision Oncology| (2024)8:133

https//dolorg/ 10.1038/841608-024-00627-5

NF2: An underestimated player in cancer

—_
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) ) CDKN2A/B Stem cell characteristics
Mutually exclusive mutations [®] creck for updates

Duo Xu® **, Shiyuan Yin'* & Yonggian Shu®'(%
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Znaczenie genu Nf2 w embriogenezie uktadu nerwowego

. In addition, we detected considerable|NF2 promoter activity in various NF2-affected tissues|

tela choroidea, and the ented epithelium of the retina.|The NF2 promoter expression pattern during
embryogenesis suggests a specific regulation of the NF2 gene during neural crest cell migration and further
supports the role of merlin in cell adhesion, motility, and proliferation during development.

DEVELOPMENTAL DYNAMICS 235:2771-2785, 2006

DISEASE CONNECTIONS

Regulation of the Neurofibromatosis 2 Gene
Promoter Expression During Embryonic
Development

Elena M. Akhmametyeva,’? Maria M. Mihaylova,"? Huijun Luo,'? Sadeq Kharzai,"
D. Bradley Welling,” and Long-Sheng Chang'~**
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Nf2 zalezna Schwannomatoza: spektrum objawow

NF2 Tumor Types
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https://doi.org/10.1186/512935-023-02940-8
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Revised Diagnostic Criteria for NF2-Related Schwannomatosis

Diagnostic criteria for NF2-related schwannomatosis
A diagnosis of NF2-related schwannomatosis (previously termed neurofibromatosis 2, NF2) can be made when an individual
hag ;EE of the followina: I
1. Bilateral vestibular schwannomas (VS)
2. An identical NF2 pathogenic variant in at least 2 anatomically distinct NF2-related tumors (schwannoma, meningioma,
and/or ependymoma). (Note: if the variant allele fraction (VAF) in unaffected tissues such as blood is clearly <50%,
the diagnosis is mosaic NF2-related schwannomatosis)
3. Either 2 major or 1 major and 2 minor criteria as described in the following:
Major criteria:
a. Unilateral VS
b. First-degree relative other than sibling with NF2-related schwannomatosis
C. 2 or more meningiomas (Note: single meningioma qualifies as minor criteria).
d. NF2 pathogenic variant® in an unaffected tissue such as blood (Note: if the VAF is clearly <50%, the diagnosis is mosaic
NF2-related schwannomatosis)
/Minor criteria: )
a. Can count >1 of a type (eg, 2 distinct schwannomas would count as 2 minor criteria)
* Ependymoma, meningioma (Note: multiple meningiomas qualify as a major criteria), schwannoma (Note: if the

Genetics
major criterion is unilateral VS, at least 1 schwannoma must be dermal in location) inMedicine

b. Can count only once (eg, bilateral cortical cataracts count as a single minor criterion)
¢ Juvenile subcapsular or cortical cataract, retinal hamartoma, epiretinal membrane in a person aged <40 years,
meningioma

kc. Pattern of genetic changes in unaffected and tumor tissue in NF2-related schwannomatosis )
Gene locus Unaffected Tissue® Tumor1 Tumor 2 Comment
NF2 Plotkin SR, Messiaen L, Legius E, Pancza P, Avery RA, Blakeley JO,
Aliste:} PVI© PV PVI Shmeact NEC pathogenicveriant ﬁt ?1Ea.ted diagnostic criteria and nomenclature for
Allele 2 WT LOH or NF2PV2 LOH or NF2 PV3 Tumor-specific partial loss of 22q in transposition or a nepurofibromatosis
different NF2 somatic second PV in every anatomically type 2 and schwannomatosis: an international consensus
unrelated tumor recommendation.

Genet Med. 2022; 24(9): 1967-77.
https://doi.org/10.1016/j.gim.2022.05.007
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Nf2 zalezna Schwannomatoza: genotyp-fenotyp i rokowanie

Table 1 Neurofibromatosis type 2 (NF2) mutations based on location and their clinical manifestations [16, 26]

Mutation Type Location Mosaic’ mutation Germline mutation
Truncating mutation Exon 1 Moderate Moderate-Severe
Exon 2-13 Moderate-Severe

Exon 14-15 Moderate \ erate-Severe
Splice site mutation Exon 1-7 (in frame) [ S 0

Exon 1-7 (frameshift)
Exon 8-13 (in frame)
Exon 8-13 (frameshift)

moderate-Severe
Moderate

. UBI24 USWNOSE}Y DUE _IGSEUSIES) PNOSEW

cueybsy peweyowily |- PUBABIEYD UILLY PRWWEYOW

Moderate-Severe

* NF2 gene pathogenic variant in an unaffected tissue such as blood saliva samples with variant allele frequency < 50%

Exon 14-17 Moderate .

Large and small deletions Very mild phenotype Mild :

g

Very mild phenotype Mild g

Mild Moderate o

Mild Moderate éjt

Large deletion (> 1 exon) excluding promoter or exon 1 g

Maintaining reading frame Very mild phenotype Mild E;

Causing frameshift alteration Mild Moderate g

Missense variants Very mild phenotype Mild g
g £9

Ghalavand et al. Cancer Cefl intemational (2023) 2399
https://doi.org/10.1186/512935-023-02940-8
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Objawy NF-2 w zaleznosci od wieku (typowo od 16-22 r.z.; niedostuch)

Glejaki HG (?)
MPNST (??)

Postac dziecieca NF-2:

Schwannoma n. przedsionkowego

Schwannoma n. czaszkowych

zmiany oczne, guzy OUN i rdzenia, oponiaki w
tym atypowe (oczoddt), dtugo jednostronne

VS, mnogie Schwannoma obwodowe i MNOGIE oponiaki wewnatrzczaszkowe (LG)
specyficzne skdrne (PSS), padaczka, obj. MNOGIE oponiaki wewngtrzkanatowe (LG)
neuropatyczne i porazenia, gtuchota, itp. itd. Gwiazdziaki OUN (LG)

Wysciodtczaki rdzenia kregowego (LG)

Wczesne dziecinstwo Okres szkolny 16-22 r.z. (!) Dorostosc

Plamy CAL (pojedyncze) Schwannoma roznych okolic ciata

PSS ,,Plaque skin Schwannoma” (PN-podobne zmiany skérne jak w NF-1)

_ , , Zmetnienie podtorebkowe soczewki i rézne formy zaémy
Plotkin SR, Messiaen L, Legius E, Pancza P, Avery RA, Blakeley JO, et

al. . o Przerost barwnikowy siatkéwki
Updatqd dlagnoslflc criteria and nomenclature for ) . )
neurofibromatosis Hamartomaty siatkdwki

s type 2 and schwannomatosis: an international consensus
“recommendation
enet Med. 2022; 24(9): 1967-77. https://doi.org/10.10187
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Nf2 zalezna Schwannomatoza: jak nie pomyli¢ z NF-1?

Dermatological and ophthalmic lesions are frequent and

early in children with sporadic severe NF2 but rarely lead

iagnosis because of lack of clear guidelines. Cuta-

are the

M@alohgiml lesions but are often under-

are frequent, but atypical, and mostly

in small numbers. Multiple HPM lesions seem suggestive

although inconsistent. The sensitivity of reticulated capil-

lary malformation-like lesions remains to be assessed by
further studies.

RESEARCH Open Access

Dermatologic manifestations in paediatric b—%
neurofibromatosis type 2: a cross sectional
descriptive multicentric study

S. Legoupil'Z, D. Bessis®, F. Picard®, S. Mallet®, J. Mazereeuw®, A. Phan’, D. Dupin-Deguine®, M. Kalamarides®'®,
Research Group of the French Society of Paediatric Dermatology and C. Chiaverini'**®

Legoupil et al.
Orphanet Journal of Rare Diseases (2022} 17242
https://doi.org/10.1186/513023-022-02379-6
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Nf2 zalezna Schwannomatoza: jak nie pomyli¢ z NF-1?

=

\

Martino Ruggieri, Andrea Domenico Praticd, Dafydd Gareth Evans.
Diagnosis, Management, and New Therapeutic Options in Childhood
Neurofibromatosis Type 2 and Related Forms,

Seminars in Pediatric Neurology,Volume 22, Issue 4,2015,Pages 240-258

RESEARCH Open Access

Dermatologic manifestations in paediatric 2
neurofibromatosis type 2:a cross sectional
descriptive multicentric study

S. Legoupil'Z, D. Bessis®, F. Picard®, S. Mallet®, J. Mazereeuw®, A. Phan’, D. Dupin-Deguine®, M. Kalamarides®'®,
Research Group of the French Society of Paediatric Dermatology and C. Chiaverini'*"®

Legoupil etal.

Orphanet Journal of Rare Diseases (2022} 17:242
https://doi.org/10.1186/513023-022-02379-6
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Nf2 zalezna Schwannomatoza: spektrum objawow

Neurological findings — Ocular findings

Neurofibromatosis Type 2
Auwsamal Domiﬂaht, Chr 22 Cranial meningioma

Bilateral vestibular
nerve schwannomas

— Multiple Meningiomas —

nerve schwannoma

Cataract

Spinal meningioma

. Peripheral nerve tumour

J uve n i |e cata rct W Spinal cord ependymomas ““‘ ‘]\ ‘

i\

- il |
‘ Spinal cord ‘;““ Py
astrocytoma | 4

I Cutaneous findings
Spinal 4 &l
A |

" Epiretinal membrane

Retinal hamartoma

-

schwannomas ¢y Subcutaneous tumour

Bilateral Acoustic Schwannomas

>

Ependymoma

\g
Skin plaque
NF-1 & NF-2
\ Peripheral neuropathy
Dumbbell-
shape (7
NERVE SHEATH TUMOR Lo
Schwannoma vs. Neurofibroma Neurofibromatosis type 2
Asthagiri, Ashok R et al.

https://ditki.com/course/pathology/glossary/pathophysiologic-disorder/familial-tumor-syndromes-neurofibromatosis-type-2 The Lancet, Volume 373, Issue 9679, 1974 - 1986

Konferencja NF-Polska: ,,Nauka, klinika, opieka nad chorym”, 14-15 grudnia 2024 roku



ASCO 2024 e Chicago, IL e June 2024

NF2-related Schwannomatosis

Caused by disease-causing variants in the NF2 gene
Incidence: 1 in 28,000 live births

Typical Presentation:
Adults:
Average onset of symptoms: 22 years
Hearing loss (44%), tinnitus (10%), imbalance (8%)
Children:
Average onset of symptoms: 6 years

Skin tumors, eye findings, seizures

Multiple tumors and tumor types

Benign histology but not benign clinical course

L..__‘ &Pid Content of this presentalion is copyrighted to and responsibility of the authc m n for re-u jrante S it Plotkin U hD
e Rebdout Data w | simultaneously in PLOTKIN, ET AL. N ENGL J MED. 2024. DOI: 10.1056/NEJMoa2400985)

was published simultaneously

e,

Scott Plotkin, MD, PhD

Massachusetts General Hospital

Boston, Massachusetts




Nf2 zalezna Schwannomatoza: objawy oczne

Bosch, M., Mironov, A. & Killer, H.

Taoufik Abdellaoui, Soukaina Belfaiza, Yassine Malek, Fouad Elasri, Karim Reda, Abdelbarre Oubaaz. Atypical manifestation of neurofibromatosis type 2 in a
Large Orbital Tumor in a Patient with Neurofibromatosis Type 2. boy.
American Journal of Surgical Case Reports, 2020, 2674-5046 Eye 19, 705-706 (2005)
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Nf2 zalezna Schwannomatoza: mnogie oponiaki
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Nf2 zalezna Schwannomatoza: mnogie oponiaki

e
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Early recurrence
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with
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|

Better
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Hsieh AL, Bi WL, Ramesh V, Brastianos PK, Plotkin SR.
Evolving concepts in meningioma management
in the era of genomics.
Cancer. 2024 Aug 1;130(15):2586-2600.
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Leczenie NF2-zaleznej Schwannomatozy: zasady i filozofia

L . . .
(@Leczeme neurochirurgiczne

u , ' .
0 ograniczanej skutecznosci
2

radykalne wyciecie guza ostonkowego n. obwodowych zawsze wigze sie porazeniem unerwianej przez niego
struktury

é mozliwos¢ uszkodzenia struktur okolicznych (np. niedowtady czy porazenia n. czaszkowych po wycieciu
VS)

&>, praktycznie nieoperacyjnos¢ guzéw wewnatrzrdzeniowych i znacznej czesci guzow mozgu

@ ograniczone powiktaniami oraz warunkami anatomicznymi mozliwosci (,,radykalnego”?) wyciecia oponiakow

éRadloterapla

o bardzo matej skutecznosci, znaczacej toksycznosci i ryzyku indukowania transformacji ztosliwej (zwtaszcza
gwiazdziakow)

é wysokoprecyzyjne i wysokodawkowane terapie stereotaktyczne (,,GammakKnife” czy bezpieczniej ,,CyberKnife”)
wykorzystuje sie w leczeniu oponiakéw i VS (!)

( dowiedziono, ze moga opo6zniac postep niedostuchu, ale nie zapobiegaja utracie stuchu

>, Wykazuja przewage w odniesieniu do zabiegow mikrochirurgicznych z odniesieniu do wynikéw uzyskiwanych
poprzez wszczepianie implantow slomakowych

l : .
(Leczeme ukierunkowane na cel molekularny
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Leczenie NF2-zaleznej Schwannomatozy: (radio)chirurgia

Vestibular Schwannoma
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Abstract

Objective

Compare cochlear implant (Cl) performance between patients with ipsilateral sporadic vestibular
schwannoma (VS) and NF2-related schwannomatosis (NF2). Compare Cl performance according to
VS management modality.

Conclusion

Select patients with VS achieve successful hearing rehabilitation with a ClI. In this cohort, tumor
management strategy significantly influenced Cl performance, whereas differences in NF2 status
exhibited less effect. Specifically, all patients managed with observation or radiosurgery achieved
open-set speech perception, whereas approximately half of people with NF2-related VS and two-
thirds of people with sporadic VS achieved this outcome after tumor microsurgery. When disease
permits, observation and radiosurgery should be considered in patients who may later pursue a Cl.

Sound processor

Decoding chip

Electrode

Microphone

O\  Brainstem

COCHLEAR IMPLANTS

Cochlear Implant Outcomes between Patients with
Sporadic and Neurofibromatosis Type 2-Associated
Vestibular Schwannoma

Dornhoffer, James R.*; Haller, Travis*; Lohse, Christine M. MS™; Driscoll, Colin LW.**; Neff, Brian A.**; Saoji, Aniket®;
Link, Michael J.*%; Carlson, Matthew L.**

Otology & Neurotology 44(8):p 791-797, September 2023. | DOI: 101097/ MAQ.0000000000003963

OroLocy &

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED
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European Archives of Oto-Rhino-Laryngology (2018) 275:2667-2674
https://doi.org/10.1007/s00405-018-5127-9

Impact of cochlear implantation on the management strategy

of patients with neurofibromatosis type 2
1,2,3 01,23 :1,2,3 . 1,23 H 1,23 Al 1,2,3 Tumor
::zwﬁ;rlig -Huan Jia -Yun Li - Zhihua Zhang -Weidong Zhu -Yun Cai' - Zhaoyan Wang . status
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1: 2. 2 Schwannoma
Nerve fascicles

fascicles Schwannoma

Metody leczenia guzéw ztosliwych w onkologii Metody leczenia guzéw tagodnych w onkologii

- Chirurgia e e
I Radioterapia '||>' _ c h iru rg 1d

- Chemioterapia
-Terapie ukierunkowane na Radioterapia

cel molekula rny ? Terapie ukierunkowane na cel molekularny

- warunek: somatyczna mutacja genowa ? Immunoterapia

- Immunoterapia ? Terapie genowe

- Terapie genowe

Konferencja NF-Polska: ,,Nauka, klinika, opieka nad chorym”, 14-15 grudnia 2024 roku



AR-12
\
O g
\AKT
e MTORC1 \/@ \
AR42 DT

Neuro Oncol Adv, Volume 3, Issue 1, January-December 2021, vdaa153

Nf2- merlina:
7 punktow
oddziatywania



Badania kliniczne w Nf2-SWN u dzieci w USA

CT Home - ClinicalTrials.gov
& C y (& clinicaltrials.gov

BID) U-s. National Library of Medicine ik iitle NCT Number St Conditions Interventions
ClinicalTrials.gov 1 Phase Il Study of FCN-159 in NF2 Nerve Sheath Tumors NCT08553365 Not yet recruiting Nerve Sheath Tumor FON-158
2 D ine in Cutaneous Schwannoma (NF2) NCT05521048 Recruiting Neurofibromatosis Type 2 Doxycycline
3 Efficacy and Safety of REC-2282 in Patients \With P ive Newrofibromatosis Type 2 (NF2) Mutated Menings NCT05130865 Recruiting Neurofibromatosis Type 2 REC-2282; Pb
4 Innovative Trial for Understanding te | of Targeted Therapies in NF2-Related Schwannomatosis (INTUITT-NF2 NCT04374305 Active, not recruiting Neurofibromatosis Type 2 Brigafinib
5 Phase 2 Clinical Trial of Crizodnib for Children and Adults with Neurofibromatosis Type 2 and ressive Vestibular NCT04283669 Active, not recruiting Vestibular Schwannoma Crizofinib
B DAN IA KLI N ICZ N E W G RU PI E N f2 = SWN 6 Trial of Selumefinib in Patients With Neurofibromatosis Type Il Related Tumors NCT03095248 Completed Neurofibromatosis 2 Selumetinib
Prowadzone sa od 2002 roku 7 Study of Aspirn in Patients with Vestbuizr Schwannoma NCTO3079999 (2), Recniting Vestibular Schwannoma Aspir,Plaozb
(0) go’fem zare J estrowano 58 badan 8 icotiib Study for Patients With Neurofibromatosis Type 2 (NF2) and NF2.Related Tumors NCT02934255 Completed Vestbular Schwannoma leofirib
P rzy Czy 1 9 p rowa dzo no u dz ieci 9 Endostatin Study for Pafients With Neurofibromatosis Type 2 (NF2) and NF2-Related Tumors NCTO02104323 Compieted Vestibular Schwannoma Endostatin
0- 7 r. z° X 10 Phase 2 Study of Bevacizumab in Children and Young Adults With NF 2 and Progressive Vestibular Schwannomas NCTO1767792 Completed, results Vestibular Schwannomas Bevacizumab
1 7 m i a to C h a ra k te r 11 Bevacizumab and Temsirolimus Alone or in Combination with Valproic Acid or Cefuximab in Treating Patients with Advanced or NCT01552434 Active, not recruiting Advanced Mal. Neoplasm
i n t e rw e n C y j n y 12 Efficacy and Safety Study of RADDO1 in the Growth of the Vestibular Schwannoma(s) in Neurofibromatosis 2 (NF2) Patients NCT01490476 Completed Neurofibromatosis 2 Everolimus
( 1 6 d O ty C 4 y t O l e k o’w 13 Phase |l Study of Everolimus (RAD0O1) in Children and Adulis With Neurofibromatosis Type 2 NCTO1419639 Completed, results Neurofibromatosis Type Il Everolimus
Search é(!'su'n)s 14 | Study of RADOO1 for Treatment of NF2-related Vestibular Schwannoma NCTO01345135 Terminated Neuroma, Acoustic everolimus
Viewing 1-19 out of 19 studies 15 | Bevacizumab for Symptomatic Vestbular Schwannoma in Neurofibromatosis Type 2 (NF2) NCTO1207687 Completed, results Vestibular Schwannoma bevacizumab
Showing results for: NF2 | Child (birth - 17) | Phase: 1, 2, 3 | Interventional studies 0 atinib Study for Children and Aduits With Neurofibromatosis Type 2 (NF2) and NF2-Related Tumors NCT00S73739 Completed, resuits Vestbulzr Schwannoma Lapatinib
— Synonyms of conditions or disease (4)
nf2 ; Neurofibromatosis 2 ; Neurofibromatosis type 2 ; Neurofibromatosis type Il ; Aktywne: 7(?) (wczesna faza przed rekrutacja: 1; zawieszone: 3, niejasny staus:1 )
type 2 neurofibromatosis Zakonczone: 7
(w tym z publikacja wynikow): 4
PRZERWANE: 1
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Badania kliniczne w Nf2-SWN u dzieci w EU

Clinical Trials engish @ | CTIS log in v

About v Search for trials v CTIS for sponsors CTIS for authorities Support v

# Search clinical trials and reports > Search for clinical trials

In this page you can search for clinical trials. See Search tips for more information.

Search Criteria Search results Display options

2 results found Modify my search

Sort by: Decision date DESC Sort

Download results Subscribe to search

2024-512860-75-00 - (NFPET) ‘89Zr-Bevacizumab PET/CT imaging of vestibular schwannomas for the prediction of bevacizumab treatment effect in patients with symptomatic neurofibromatosis type 2 -

Authorised, recruitment pending

Decision date: 01/10/2024 | Start date: N/A | End date: N/A | Medical condition: NF2-related schwannomatosis
Location(s): Netherlands: Authorised, recruitment pending

2024-516607-16-00 - KRONF2 - Phase 2a non-commercial and non-randomized intervention study evaluating the efficacy of crizotinib in the treatment of children with severe type 2 neurofibromatosis, in
particular those excluded from surgery and / or radiotherapy - Authorised, recruitment pending

Decision date: 26/08/2024 | Start date: N/A | End date: N/A | Medical condition: Neurofibromatosis type 2 is a genetically determined primary malignancy resulting from a mutation that disables the function of the cell division
control gene and leads to neoplasia such as benign peripheral nervous system tumors and various benign or locally malignant tumors of the central nervous system. Many complications occur in children more often than in adults
and significantly shorten the survival period of affected children.

Location(s): Poland: Authorised, recruitment pending

Konferencja NF-Polska: ,,Nauka, klinika, opieka nad chorym”, 14-15 grudnia 2024 roku
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Completed Trials for NF2-related Schwannomatosis
Dominant NF2 trial design: 1 tumor type, 1 drug

Data was published simultaneously in PLOTKIN, ET AL. N ENGL J MED. 2024. DOI:10.1056/NEJMoa2400985).

Drug Clinicaltrials.gov NCT [Phase Target N|Age (y) Tumor/Endpoint Results
PTC299 NCT00911248 6/2009 2 VEGFR 25| >=18 VS: tumor reduction Terminated
Lapatinib NCT00973739 8/2009 2 EGFR/ErbB1/2 |17] 4-80 VS: 15% volume reduction 12% RR
Everolimus NCT01164939 3/2011 2 mTORC1 12| >=10 VS: 15% volume reduction 0% RR
[ Everolimus NCT01490416 |[12/2011| 2 MITORC1  |28] >=15 | VS: 20% volume reduction 0% RR
AR-47 NCT01372489 1/2011 1 HDAC 8] >=18 S-M: target inhibition 0% RR
Bevacizumab NC101024967 12/2009 2 VEGF 25] >=10 VS: hearing response 43% RR, 36% HR
Everolimus NCT01334536 4/2012 2 mTORC1 22| >=18 VS: 20% volume reduction Complete
L Bevacizumab N 1/2013 | 2 VEC'F 22| >=12 VS: hearing response 38% RR._43% HR
Everolimus NCT01880749 8/2013 2 mTORC1 22| >=12 S-M: target mﬁuf)ition Incomplete inhibition, PS
Endostatin NCT02194333 12/2013 2 Angiogenesis [20] >=18 VS: tumor reduction Complete
Axitinib NCT02129647 5/2014 2 VEGFR1/2 |16] >=18 | VS: 20% volume reduction Complete
Vistusertib NCT02831257 7/2016 2 mTORC1/2 |18] >=18 M: 20% volume reduction 6% RR
Icotinib NCT02934256 |10/2016 2 EGFR 10] 8-16 VS: volume reduction 10% RR, 43% HR
Onc
ﬁnwl ! Content of this presentalion is copyrighted to and responsibility of the author. Permission for re-use granted by Scott Plotkin, MD, PhD.
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Figure 3. Change in absolute extracanicular volume (cm®) of vestibular schwannomas after beva-
cizumab treatment. Vertical bars represent the target vestibular schwannoma of a patient. Coloring
of the bars indicate the corresponding tumor response: green for tumor regression (volume change
>20%), yellow for stable tumor (volume change between —20% and 20%). Three target vestibular
schwannomas are not shown: one tumor was confined to the internal auditory canal, two other
tumors were not followed up with MRI at the end of treatment.
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Article
Bevacizumab Treatment for Patients with NF2-Related
Schwannomatosis: A Single Center Experience

Jules P. J. Douwes *©), Erik E. Hensen (¥, Jeroen C. Jansen (9, Hans Gelderblom 2 and Josefine E. Schopman 2(®

Cancers 2024, 16, 1479. https:/ /doi.org/10.3390/ cancers16081479
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Multicenter, prospective, phase II study of maintenance
bevacizumab for children and adults with NF2-

related schwannomatosis and progressive vestibular
schwannoma

Scott R. Plotkin®, Jeffrey Allen, Girish Dhall'~, Jian L. Campian, D. Wade Clapp~, Michael J. Fisher,
Rakesh K. Jain, James Tonsgard", Nicole J. Ullrich", Coretta Thomas, Lloyd J. Edwards",
Bruce Korf", Roger Packer’, Matthias A. Karajannis?~, and Jaishri O. Blakeley
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BRIGATINIB IN NF2-RELATED SCHWANNOMATOSIS
WITH PROGRESSIVE TUMORS

Scott R. Plotkin, MD, PhD; Kaleb H. Yohay, MD; Phioanh L. Nghiemphu, MD;
Christine T. Dinh, MD, PhD; Dusica Babovic-Vuksanovic, MD; Vanessa L.
Merker, PhD; Annette Bakker, PhD; Geoffrey Fell, MS; Lorenzo Trippa, PhD;
Jaishri O. Blakeley, MD

N Engl J Med
Volume 390(24):2284-2294

Onclive June 27, 2024
-@W Content of this presentation is copyrighted to and responsibility of the author. Permission for re-use granted by Scott Plotkin, MD, PhD.
Readout Data was published simultaneously in PLOTKIN, ET AL. N ENGL J MED. 2024. DOI:10.1056/NEJMoa2400985).
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Brigatinib in NF2-Related Schwannomatosis with
Progressive Tumors

Authors: Scott R. Plotkin, M.D., Ph.D. @, Kaleb H. Yohay, M.D., Phioanh L. Nghiemphu, M.D., Christine T. Dinh, M.D.,
Ph.D., Dusica Babovic-Vuksanovic, M.D., Vanessa L. Merker, Ph.D., Annette Bakker, Ph.D., Geoffrey Fell, M.S., Lorenzo
Trippa, Ph.D., and Jaishri O. Blakeley, M.D. @, for the INTUITT-NF2 Consortium®  Author Info & Affiliations

Published June 20, 2024 | N Engl | Med 2024;390:2284-2294 | DOI: 10.1056/NE]M0a2400985 | VOL. 390 NO. 24
Copyright © 2024

RESULTS

A total of 40 patients (median age, 26 years) with progressive target tumors (10
vestibular schwannomas, 8 nonvestibular schwannomas, 20 meningiomas, and 2
ependymomas) received treatment with brigatinib. After a median follow-up of
10.4 months, the [percentage of tumors with a radiographic response was 10%]

(95% confidence interval [CI], 3 to 24) for target tumorq and 23% |(95% CI, 16 to
30) for all tumors; meningiomas and nonvestibular schwannomas had the greatest
benefit. Annualized growth rates decreased for all tumor types during treatment.

Hearing improvement occurred in 35%)(95% CI, 20 to 53) of eligible ears. Ex-

ploratory analyses suggested a decrease in self-reported pain severity during treat-
ment (—0.013 units per month; 95% CI, —0.002 to —0.029) on a scale from 0 (no
pain) to 3 (severe pain). No grade 4 or 5 treatment-related adverse events were
reported.
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Median Annual Change in Growth Rate: Pre-Treatment vs.
Post-Treatment

» Total Tumors Analyzed: 88 tumors
« Data Breakdown by Tumor Type:

* Vestibular Schwannoma (N=28) * Meningioma (N=19)
Pre-treatment: ~35% median * Pre-treatment: ~30% median
growth rate growth rate
Post-treatment: ~20% median » Post-treatment: ~-20% (indicating
growth rate _tumor shrinkage)
Response Rate (RR): 1/28 ( 4%3_] * Response Rate (RR): 5/19 (26%)
+ Non-vestibular Schwannoma (N=39) « Ependymoma (N=2)
Pre-treatment: ~25% median * Pre-treatment: ~10% median
growth rate growth rate
Post-treatment: ~10% median * Post-treatment: ~5% median
growth rate growth rate
Response Rate (RR): 10/39 (26%) * Response Rate (RR): 0/2 (0%)
L
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Uniwersytetu Medycznego:
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interwencyjne fazy 2a. oceniajagce
skutecznos¢ produktu leczniczego
kryzotynib w terapii dzieci z ciezkg
postacig neurofibromatozy typu 2.,
w szczegoblnosci niepoddajacych sie
leczeniu chirurgicznemu oraz/lub
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€T Home - Clinical rislsgov.

@ dhinicaltrials.gov

Search Results g8 Card View

Viewing 1 result

[SD) u.s. National Library of Medicine

ClinicalTrials.gov

Showing results for: NF2 | Other terms: Crizotinib

<+ Synonyms of conditions or disease (2)

@
Focus Your Search b None Selected IE] ( |
A I
(all filters optional) «
- D Study Title NCT Number Status Conditions Interventions Sponsor
Condition/disease @ o ) L . ) . o
D Phase 2 Clinical Trial of Crizotin NCT04283669 Active, * Neurofibromatosis * Drug: Crizotinib University of Alaba
NF2 ’ ib for Children and Adults with not 2 ma at Birmingham
Neurofibromatosis Type 2 an recruiting ® Progressive Vestibula
Other terms @ d Progressive Vestibular Schwa r Schwannoma (VS)
Crizotinib ——
A Added to My Studies
Intervention/treatment @

Search Criteria [EEIWGOEGETCE  Display options

1 results found Modify my search

Clinical Trials

Sort by: Decision date DESC Sort
Download results Subscribe to search

2024-516607-16-00 - KRONF2 - Phase 2a non-commercial and non-randomized intervention study evaluating the efficacy of crizotinib in the treatment of children with severe type 2 neurofibromatosis, in particular those excduded

from surgery and / or radiotherapy - Authorised, recruitment pending

Decision date: 26/08/2024 | Start date: N/A | End date: N/A | Medical condition: Neurofibromatosis type 2 is a genetically determined primary malignancy resulting from a mutation that disables the function of the cell division control gene and leads to
neoplasia such as benign peripheral nervous system tumors and various benign or locally malignant tumors of the central nervous system. Many complications occur in children more often than in adults and significantly shorten the survival period of

affected children.

Location(s): Poland: Authorised, recruitment pending

Konferencja NF-Polska: ,,Nauka, klinika, opieka nad chorym”, 14-15 grudnia 2024 roku



KRONF2 w Polsce (sponsor - WUM; ptatnik ABM)

>

éLek wybrano na podstawie modelu teoretycznego (przedstawiony poprzednio) w oparciu o wyniki badan podstawo Y
Z lmn komorkowych i mysich modeli eksperymentalnych, opierajac sie dodatkowo (choc przede wszystkim) na znanym
profilu
bezpieczenstwa u pacjentow dorostych (rak ptuca) oraz dzieci (ultrarzadkie nowotwory dzieciece)

éKRONFZ jest niekomercyjnym, jednoosrodkowym, nierandomizowanym badaniem interwencyjnym fazy 2b,
ocemajqcym bezpieczenstwo i skutecznos¢ kryzotynibu (XALKORI™, Pfizer) w terapii ciezkich postaci
Nf2-SWN u dzieci, u ktorych leczenie chirurgiczne i/lub radioterapia nie sa skuteczne lub sg przeciwwskazane

éGtownym CELEM badania jest ocena skutecznosci, bezpieczenstwa i przydatnosci kryzotynibu w uzyskaniu i utrzymaniu
przynaJmnleJ stabilnosci lub zmniejszenia wymiaréw guza (guzow) o stwierdzonej progresji lub nieoperacyjnych u dzieci z
Nf2-SWN, powodujacych okreslong i znaczna niepetnosprawnosc ztozong w porownaniu do okresu sprzed badania

Po zakwalifikowaniu do badania okres podawania leku badanego bedzie nie dtuzszy niz 15 miesiecy z nastepcza
obserwacja
do 6 miesiecy (catkowity maksymalny okres pozostawania w badaniu to 21 miesiecy)

éZe wzgledu na specyficzne uwarunkowania projektu (potkniecie kapsutki w catosci) oraz czas jego trwania (36 miesiecy w
zatozeniu oraz mozliwos¢ udzielania swiadczen dzieciom tylko do ukonczenia 17. r.z.), do badania bedg kwalifikowani
pacjenci w wieku od 5 roku zycia (ukonczony 4. r.z.) do ukonczenia 15. roku zycia (wartosc¢ nieprzekraczalna)




KRONF2 w Polsce (sponsor - WUM; ptatnik ABM)

(éDotychczas skryning do badania przeprowadzono u 3-ga dzieci
u jednego chtopca ustalono koniecznos¢ wyciecia atypowego oponiaka (mata szansa
powiktan pooperacyjnych z powodu korzystnej lokalizacji guza)

ézgodme Z protokotem bedzie podlegat rewaluacji za 4 miesigce

L Dw1e pacjentki ptci zenskiej aktywnie uczestnicza w badaniu

jedna, w wieku 15 lat, od 24.05.2024
druga, w wieku 14 lat, od 25.10.2024

u zadnej z nich nie wystapity istotne SAE, a do podstawowych AE zwigzanych z podaniem leku
nalezaty luzniejsze stolce i sporadyczne nudnosci, ktore ustapity do 10 dnia terapii

éocena dynamiki zmian objetosci guza wskaznikowego (VS) oraz innych SWN nie jest obecnie
jeszcze

mozliwa ze wzgledu na krotki czas terapii eksperymentalnej
(tylko u jednej wykonano 2-gi kontrolny MR - po 6. miesiqcach terapii)
Dwoje kolejnych pacjentow oczekuje na skryning (12.2024/01.2025)

Konferencja NF-Polska: ,,Nauka, klinika, opieka nad chorym”, 14-15 grudnia 2024 roku
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Leczenie NF2-zaleznej Schwannomatozy: to sie dzieje!

AAV1-based delivery
of ASC led to NF2- 4
Talaias AAV1-based

: delivery of merlin
schwannomatosis protein led to NF2-
HSV-based delivery of schwannoma related Further preclinical
ICE led to NF2-related regression na schwannomatosis studies on gene
schwannomatosis Scielic nerve schwannoma therapy for NF2-
schwannoma regression xenograft mouse regression in a related
in @ subcutaneous model. sciatic nerve schwannomatosis
xenograft mouse model. xenograft mouse are ongoing.
model.
No reported AAV1-based delivery Materials and methods for
preclinical study on of ICE ledto NF2-  aAv1-based delivery neurofibromin 2/merlin
gene therapy for related of the pore-forming  (NF2) gene therapy are
NE2-related schwannomalosis protein Gasdermin-D disclosed in the
schwannomatosis schwannoma led to NF2-related  international patent
fegreash nia schwannomatosis  application No. PCT/
scialic nerve schwannoma US2022/024680 published
xenograft mouse regression in a as WO 2022/221447A1,
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Fig.3 Gene therapy approaches for neurofibromatosis
type 2 (NF2)-related schwannomatosis. A Suicide gene
therapy refers to the specific introduction of a gene into
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protein
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Figure 1.

Cancer immunology and principles of immunotherapy. (1) Tumor cells undergo phagocytasis by an antigen

5 nting cell (APC). (2) The APC presents tumor associated antigens on an MHC molecule to a naive T cell.
endritic cells have the most effective antigen presentation and T cell activation. Macrophages are subtyped into M1

anti-tumor and M2 pro-tumor/anti-inflammatory. Natural killer cells are part of the mnate immune system and are

capable of both antigen presentation and T cell activation. (3) T cell activation occurs when the appropriate T cell

receptor (TCR) patrs with a matching tumor-associated antigen, Addmonal costimulatory signals such as B7-CD28

and cytokines are necessary to guide the differentiation and zxiun.ﬂon effector cells into cytotoxic T cells, hel T

cells, regulatory T cells, and B cells. Each q’ these effector cells have unique markers and functions (Table 1).(4)T

cytotoxic T cell eliminates the cancer cell in a process involving perforins, granzymes, and lysozymes.
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