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Gaslini FOP Clinic

e Offerta di un team multi-specialistico dedicato in grado di garantire il piu corretto
approccio diagnostico e terapeutico a seconda della sintomatologia presentata;

* Centro coordinatore che garantisca continuita assistenziale e punto di riferimento
per il paziente, la sua famiglia e i medici curanti;

 Miglioramento della prognosi — numerosi studi dimostrano che pazienti seguiti nel
contesto di una Clinica ricevono cure piu aderenti agli standard qualitativi
internazionali;

* Razionalizzazione dei costi relativi alla diagnosi e cura della malattia, anche quelli
a carico di paziente e famiglia;

« Maggiore attenzione all’educazione del paziente e dell’entourage familiare,
associata a supporto psicologico con una figura dedicata, con conseguente
miglioramento dell’aderenza alla terapia;

e Possibilita di partecipare a studi nazionali e internazionali sulla patologia.
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Gaslini FOP Clinic

* Seguiti/valutati 30 pazienti con FOP nel 2024
— 13 minori <18y
— 4 nuove diagnosi
— 2 pazienti con FOP non-classica
— 2 pazienti liguri

e 2 trial clinici in corso (OPTIMA, FALKON)

— 12 pazienti arruolati
— PIVOINE chiuso
— 3 pazienti trattati long term con off-label
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Gaslini FOP Clinic
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Enhancer hijacking at the ARHGAP36 locus is
associated with connective tissue to bone
transformation

JOURNAL ARTICLE
Matrix metalloproteinase-9 deficiency confers
resilience in fibrodysplasia ossificans progressiva in

aman and mice
Vitali Lounev, Jay C Groppe, Niambi Brewer, Kelly L Wentworth, Victoria Smith, Meigi Xu,

EDITOR'S CHOICE

Lutz Schomburg, Pankaj Bhargava, Mona Al Mukaddam, Edward C Hsiao ... Show more

Journal of Bone and Mineral Research, Volume 39, Issue 4, April 2024, Pages 382-398,

Abstract

Single case studies of extraordinary disease resilience may provide therapeutic
insight into conditions for which no definitive treatments exist. An otherwise
healthy 35-year-old man (patient-R) with the canonical pathogenic ACVR1™*"
variant and the classic congenital great toe malformation of fibrodysplasia
ossificans progressiva (FOP) had extreme paucity of post-natal heterotopic
ossification (HO) and nearly normal mobility. We hypothesized that patient-R
lacked a sufficient post-natal inflammatory trigger for HO. A plasma biomarker
survey revealed a reduction in total matrix metalloproteinase-9 (MMP-9)
compared to healthy controls and individuals with quiescent FOP. Whole exome
sequencing identified compound heterozygous variants in MMP-g (c.59C>T,
p-A20V and ¢.493G > A, p.D165N). Structural analysis of the D165N variant
predicted both decreased MMP-9 secretion and activity that were confirmed by
enzyme-linked immunosorbent assay and gelatin zymography. Further, human
proinflammatory Mi1-like macrophages expressing either MMP-9 variant
produced significantly less Activin A, an obligate ligand for HO in FOP,
compared to wildtype controls. Importantly, MMP-9 inhibition by genetic,
biologic, or pharmacologic means in multiple FOP mouse models abrogated
trauma-induced HO, sequestered Activin A in the extracellular matrix (ECM),
and induced regeneration of injured skeletal muscle. Our data suggest that
MMP-9 is a druggable node linking inflammation to HO, orchestrates an
existential role in the pathogenesis of FOP, and illustrates that a single patient’s
clinical phenotype can reveal critical molecular mechanisms of disease that
unveil novel treatment strategies.
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ANDECAL, A Phase 2/3 study to determine the efficacy of the MMP9-inhibitor
Andecaliximab to block new heterotopic ossification in fibrodysplasia
ossificans progressiva (FOP): Methodology for Part 1 of the Study

Deborah Wenkert,' Frederick S. Kaplan,? Robert J. Pignolo,* Edward C. Hsiao,* Mona M Al Mukaddam,? Eric Soliman, Victoria Smith,' Pankaj Bhargava'
' ashibio, Brisbane, USA; “Perelman School of Medicine of The University of Pennsylivania, Philadelphia, USA; ‘Mayo Clinic College Of Medicine, Rochester, USA; *University of
California - San Francisco, San Francisco, USA

Py -
+ Humaned morOGons! artibody specfic 10 MAPD” T aro o be by a Sy & n Figure 4
Ossificans Progressive (FOP) * Prmary mechanies of action i Phiang activation of MU '
AN USRI BErrenety Snaling stecul domenant decrde’. retulineg oM an * Dermonsirated & tevorsbie salety oroflle in prov chirecal ain® * 7 inwoivieg = 1000 aduits
SClyatng matston N acn A Nype | (ACVR ! gere » Toncology siudes suppert T Use n ages & 17 yri. sddtongl oncology et supporing
* Charsctenred by pardul detsitstry ria=rmaton fare-ucs s rmmotierg PO e AU B avalabie Dadore Be nlaton of ANDE CAL Pt 2

rwum;mm mn‘iqvnv;:)?m ) agorwuroses! nio an Figure 2. Andecaliximab Mechanism of Action

s Mogd patents are confingd i & whasichar by Te hrd decade of s ' - - w e Y 1 T Rt e
» et B & AT
Figure 1. Na18F PETICT* T i T2 2
Y - —— e La o

o Pl

Non solo ACVR1!
Non solo missenso!
Falsi negativi NGS‘.

ANDECAL = a Frass 27} twoean sudy of srdecaine—ab n FOP
» Part 1 (Pant 1a 8 Part 1) o O Lo Shudy 1o ssseds salety. pharmacoiration!

CRArTPACOTyTaMCE Bf prAmary SECaCy Conclusions
+ Part 1a and Pant 1B se 1 1wesh, Soubie bivd shalies (see Figure 1)

= Part 2 (Main Stady) i 8 Phase 273 ssndomined, doubie-bivd, placebo cortrled iral & sngeciad I FSate N the seccrd half of 2004

Lrrciment oréens Al partcgards =t hawe dieucal § (8 from any sctyes A recegtor type | Part 1 of = the safety, PICPD and pretminasy sficacy
CT ot e ™Y PET uring & senpexind flae g o= rgit g meeh hetrromane bomr Setrcind on o fslioer up (T PACHRT | patheispenuc of Muely CRFOQnG virdrl mercrd AP Coteinly Cordoundng Cheome ] parsopants with FOP and wil sarve a8 3 lead-in for Pant 7 of
G FOP Manags AT & Ursniet Need Gasane of sctive restmend (sScaanced have been made for use of sercady. eic por the
+ Maragement lotuses on earfy Gagnoms & wpporiee Cire Irternataorad Chrecad Coundcl ICC] on FOP guedsines ) They must sis0 have evidence of actve [T ——
* Palovarctee (3 UnCe 300 FPECEQ JETTTS BgONN) B aproved Lor uke N e US ommumﬂww
Carada, Antrada ard P UAE i prvmary recharsmn of aifon & dowmndrean of P + Hadony Of 8yTpaern CONBrTRed by SPnRaCian i D) COnseliesd wilh Lideup . OF o W AL Faih B8 R e e & B B s | gt B s PRt S5 el s
287y peerEy adng 15 M0 B Rare LDt 1 GECTEERe Bore mOrTROgeret [FThen v Percun orfre mm(-g Fw 190 o morserweg of g function [ Nt St DM

LBWF) sagraieg ard wlaegueslly riabity he SMAD T SW sgraing faPesy
5 Patovarolers Droviss mOest eLton & vaaired rew MO volme I paterts ath
FOR with s poaliere efled] on Rare-wii 8hd cafval be wied i jris age <8 yead {pfi)

’ e e el e g S )
ol Mﬂ S L e

Figure 3. Study Design

= e S Sewn e O SIS T e A TV St ey
’ u..g-.--a;...r-onw Bewme | e s o @ [ et YT D b e e ey S A et =

dirrems s pragrres. e 758 e 5 L b8

For Boys a9e <10 yre (8 tme of achve fare ups. and new MO accrual) Part 1 1n & B e b Aty Bt IS Ak S I, Goti i €34 Nk s duluiuniy st Suiyiny & Sty dnolines pmgessus ams o
y S L A ] = : ]

MWMGFM i . —— . —— X, . S Po—
o Feowel target for FOP dertfud Droush shalyry o et pateed” (Patert-F) whe gt g T e L i vyt
age X5y had reremal Bane-Lon O Reterologss onaficaton® pR— - B eeem DL et b D S E T T MLy o P ey e e o e e ek o P S

* Paertfl carmen P cimas ACVRT ratatien (RIVE6H | for FOP and 7 MAMPD gore e il Y v— .-":...':.‘:.‘:” e 4 st st .m.:..:.:'-'.»:_'.-._.‘”.... I
wAraTs hat resut N decreaned ailresson SAdior actety of MR EH

* MUPD oot shropetes rgety-rduced H0 5 8 mouse model of FOP. ang

. D e T T T ey -

i St (et Fgms ) iy - pu— . ——— V— O—— | | (o— TR W, A

pharmacoinge PhiBRon wilh an et MUPD e arAboly ehlles] e Grvoioprment of

Hor | Disclosures |
wurg. e e o 4 ekt 8 11 3. e S £ B bt e 2 1t 3 s

- - . ' e L - O 0 gty My, B o tos § U i S i) o -

= UM Py beted gapresan © Pes Ty 3508 6] 18 21800uted weh e et Sl a1 e i T it S s e e e S T T - o ety

riamraton sod dysionctonal balud MDSF P 238330 Sy 1 B A — :-;....n..:::..._,.-. e “-_“‘_I_"_“_'_m::"‘__"“ ey S —— A | —
Pt . e by gttt = s I — T it

A Buby! RpovEss s 0 Pt 1 andd 10, e vists are required @t Screening. Day 1
1 v 1 of dosing. Weah T4 wvery 26 wis
and dflereriation wishy o shudy trestrecd. s T Sadety Folow-up Vad T STy —

08/04/2025 9



* Diagnosis

* Genetics

e Audiology
e Laboratory

* Therapy

e Trials
e Off-label

08/04/2025 10



Subject

08/04/2025

H

oA »
® d Event
Oé— ’—
o—b santd o Bith
: x & Flare
(e 22 $ » © +  Diagnosis
’ - 2 " X First audiomerty
o & e
o a - < Second audiomerty
o + X
y - <
. P
2000 2010 2020
Time (year)

T. Cacco et al. IBMR Plus 2025

11



10 20 30 40 50 60 70 80 90
Hearing level (db)

Figure 2: Distribution of hearing level by frequency

T. Cacco et al. IBMR Plus 2025
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Audiology

 Longer disease history is associated with a statistically significant
worse hearing loss

* High frequencies mainly involved

* Male show a statistically significant greater drop than female
(hormonal effect as well as in otosclerosis?)

 The position of the high-frequency receptors within the cochlea,
near the oval window, makes them more exposed to damage than
the low-frequency receptors located deeper in the cochlea

 Only a non-classic FOP patient presented a mixed hypoacusia with
a sensorineural component, currently not deserving hearing aids

T. Cacco et al. JBMR Plus 2025
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IL-18 concentration (pg/mL)

No new flare-up
in Clinic this year!!
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IL-1RA as biomarker for flares

Rheumatology, 2024, 63, 2597-2604
Mikishina et ol Pediotric Rheumatology  (2023) 21:92 Pediatric Rheumatology //doi.org/10.1033/rhe: 255 . e .
htpe:/fdoi omg/10.1 186/512565-023-00856-1 Advance access publication 11 May 2024 .x. British Society for RHEUMATOLOGY
Original Article +* Rheumatology OXEORD

Basic science

: — ®
Successful experience of tofacitinib treatment == Long-term use of interleukin-1 inhibitors reduce flare
in patients with Fibrgdy5p|asia Ossificans activity in patients with fibrodysplasia ossificans
progressiva
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IL-1RA as biomarker for flares

I d

INTERNATIONAL FIBRODYSPLASIA OSSIFICANS PROGRESSIVA ASSOCIATION
FUND RESEARCH, FIND A CURE, SUPPORT FAMILIES ... WORLDWIDE

Proposal To:  IFOPA - Accelerating Cures and Treatments for FOP Grant Program (ACT fi
Proposal By:  Papa, Riccardo - 1240356

Institution: Istituto Giannina Gaslini
Title Page «

Enter a title for your project, then press Save.
Press Next to save any changes and go to the next proposal section.

* Project Title Understanding the mec of in FOP
Project Budget
* Total Dollar Amount $75,000.
Requested

Project Perig,

‘°s Date 202

proposal before?

08/04/2025

ACT for FOP Results

4 messaggi

Danielle Kerkovich <danielle.kerkovich@ifopa.org> 28 marzo 2024 alle ore 19:40
A: Riccardo papa <papariccardo86@gmail.com>

Dear Dr. Papa,

Thank you so much for applying to the IFOPA ACT for FOP grant program. Unfortunately, the IFOPA is unable to fund
your proposal due to the availability of funds and concerns raised by the reviewers.

The reviewers agree that inflammatory symptoms during FOP flare-ups are clinically relevant and the fact that anti-
inflammatory therapies are only partially effective, demands a deeper understanding of the mechanisms underlying
flare-ups in FOP. To this end, the PI's goal of analyzing the role of the IL-1 pathway in the pathogenesis of FOP is
laudable and the methods proposed are reasonable. However, the reviewers do not have sufficient information within
the proposal to rest assured that a sufficient number of patients are available for the study and because a statistical
assumptions/plan is not presented, the reviewers cannot recommend funding of the proposal with confidence.

Thank you again for your work, time, and attention to FOP. If you have any questions, please don't hesitate to reach
out to me at the number or email below. We like your proposal, are impressed by your work and believe this is an
important line of inquiry to pursue in FOP research. We hope that you will resubmit during the next cycle after
addressing the statistical concerns of the reviewers.

All my best,

Danielle

Danielle M Kerkovich, PhD

Director of Research Development and Partnerships
International Fibrodysplasia Ossificans Progressiva
danielle.kerkovich@ifopa.org

+1-202-812-6462

PS | would like to apologize for the unexpected delay in completing the review process. Your time and efforts are
valuable and we resolve to address the hurdles that prevented us from notifying applicants sooner.
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IL-1RA as biomarker for flares

Multiround 21-24 — Round 4 2024 Track Basic
i*,*i*' FONDAZIONE

Application Form

Summary
Reference number 6150
Institution Istituto Giannina Gaslini - IRCC;
Lead Applicant Dott. Riccardo Papa

Total Requested €37,000.00 l

Reference: Telethon_6150

Page 1 of 32

08/04/2025

General Remarks

Fondazione Telethon ETS received 273 applications for the Round 4 of the Multiround Call for research
projects. Projects were reviewed according to the policies and procedures set by Fondazione Telethon
and stated in the Call for Application.

Seven projects were considered not eligible because they did not meet the relevance requirements
specified in our call for proposals. Given the number of applications received, Fondazione Telethon
decided to proceed with a triage phase: 128 applications were rejected while 138 underwent the phase Il
“Full review”. Specifically, 96 Basic track applications and 42 PoC track applications underwent full
review.

For the Basic track, applications with an average score = 3.8 plus 3 projects with a discordant score were
discussed. For the PoC frack, applications with an average score = 3.6 plus 1 project with a discordant
score were discussed.

Based on these criteria, 76 applications were discussed during the Fondazione Telethon Scientific
Committee study section: 46 for the Basic Track and 30 for the POC Track. After discussion, all members
assigned a new score to the projects. Given the available funds, Fondazione Telethon will fund 36
projects: 25 for the Basic Track and 11 projects for the POC Track.

This review report provides the anonymous written comments of all the Reviewers and a summary of the
plenary discussion when occurred.

Although Fondazione Telethon is willing to relay the views of its reviewers, it is not prepared to discuss
the individual reviewer's opinions.

If you have questions about Fondazione Telethon's policy and procedures, please contact the Telethon
Research Office.

Project Description

This proposal focuses on a very rare disease characterized by heterotopic ossification, known as
Fibrodysplasia Ossificans Progressiva (FOP). FOP is iated with neofunctional mutations in the
ACVR1 gene, which lead to episodic endochondral bone formation triggered by the local release of
Activins. Currently, there is no globally validated cure, and anti-inflammatory drugs have traditionally been
used to prevent flare-ups of bone formation.

Building on a case report that noted elevated peripheral IL-1B levels in FOP patients during flare-ups, the
proposed work plan aims to further validate this finding and characterize the expression of IL-1B, as well
as the response to IL-1B inhibitors, in primary monocytes obtained from FOP patients. While exploring the
IL-1B axis in FOP is of interest, the proposed study is quite exploratory and superficial, lacking significant
impact on patient outcomes. The focus on monocytes, without testing the effects of IL-1B inhibition on in
vitro osteochondrogenic differentiation models, limits the study’s scope.

The work plan consists of three aims. In Aim 1, the applicant will collect blood samples from FOP patients
during their routine follow-up visits over a period of 24 . These ples will be yed for IL-18,
IL-1RA, IL-6, and TNFR1 levels alongside those of healthy controls. In Aim 2, peripheral blood
mononuclear cells (PBMCs) will be isolated from FOP patients, challenged, and analyzed for cytokine
production, as well as for the activation of ASC, caspase-1, and Gasdermin D. In Aim 3, IL-18 and
inflammasome inhibitors will be tested on previously isolated PBMCs, using the aforementioned
parameters as readouts.

Outcome of the Review Process

Based on the criteria mentioned in the “General Remarks” section, this Application was not discussed
during the plenary meeting and this Research Project will not be funded.
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f" i Project title:
Re ///”u/?» Aot - //.4/// Decoding Immune-Mediated Pathways in Heterotopic Ossification of Fibrodysplasia

Ossificans Progressiva Using Multi-Model Platforms

Ex-Direzione generale della ricerca e dell'innovazione in sanita
A . BANDO RICERCA FINALIZZATA 2024
Per Finalizzata » esercizio finanzlario ann| 2022-2024 - Letter of intent (LOI) Project duration (months): 36

Project Code: Principal Investigator:  Brunelli Silvia

Research Type: Applicant Institution: Fondazione IRCCS San Gerardo dei Tintori
a) Theory-enhancmg:fwluplpalre procedure innovative c‘a. Project Acronym: IMPACT-FOP

nuove conoscenze utili al miglioramento delle opportunita
di prevenzione, diagnosi, trattamento, riabilitazione anche
attraverso...

£
f "
o g || LETTER OF INTENT

MDC primary: Ortopedia
MDC secondary: Pediatria
’ . Project Classification IRG: Musculoskeletal, Oral and Skin Sciences
Al (S Project Classification SS: Skeletal Biology Structure and Regeneration - SBSR

Project Type: Ordinary/Progetti ordinari di Ricerca Finalizzata

Project Keyword 1: Nature of musculoskeletal injuries, disorders/diseases of developmental, infectious, degenerative,
traumatic, and/or age-related etiologies. This includes sports-related and repetitive motion disorders,
and the wear, injury-induced, and degenerative changes manifest in articular and meniscal cartilage.

Silvia

Project Keyword 2: Heterotopic ossification
Project Keyword 3: Inflarg

Project Request: Animals: [x|) Humans: Clinical trial: D

The object/s of this application is/are under patent copyright Y/N: .
Project total financing request to the MOH: € 450.000

Operative Units
INSTITUTION Department/Division/Laboratory Role in the project
1 |Fondazione IRCCS San Gerardo dei (SCHOOL OF MEDICINE AND SURGERY-UNIV. |Coordinator
Tintori MILANO BICOCCA Responsible Aim 2
2 [IRCCS Istituto Giannina Gaslini UOC Medical Genetics/UOC reumathology Responsible Aim1, collaborator in Aim 3
3 |IGB A. Buzzati Traverso, CNR Institute of Genetics and Biophysics "Adriano Responsible Aim3
Buzzati Traverso"
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IL-1RA as biomarker for flares
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e Palovarotene (PIVOINE) os — end in NOV 2024

e approved in USA, Canada, Emirates and Australia
* Not approved in Europe

08/04/2025 24



Trials

08/04/2025 25



Trials

e Palovarotene os (PIVOINE) —end in NOV 2024

e approved in USA, Canada, Emirates and Australia
* Not approved in Europe

 Garetosmab iv (OPTIMA) — fase 3 - ongoing
e 10 adult patients enrolled in Italy; <18y early 20267
* No major safety concerns by now

e Fidrisertib os (FALKON) — fase 2 - ongoing
* <15yinJUN 2024 — 1 pediatric patient enrolled in Italy

e Zilurgisertib os (PROGRESS) — fase 2 - Roma
e Saracatinib os (STOPFOP) — fase 2 - Nord UE
* Andecaliximab sc (ANDECAL) — fase 2 - USA
 Rapamycin (?) — fase 2 - Japan
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Article https://doi.org/10.1038/541591-023-02561-8

Garetosmab infibrodysplasia ossificans
progressiva: arandomized, double-blind,
placebo-controlled phase 2 trial
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M. Di Rocco et al. Nature Medicine 2023
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Off-label

30 May 2024

Updated statement regarding off label medications for the management of FOP, from the
International Clinical Council (ICC) on FOP

This statement updates the recommendations from the ICC to include several new
publications, and brings attention to an important potentially severe medication
interaction with palovarotene.

The International Clinical Council (ICC) on FOP clinicians are aware of several recent
publications describing the off-label use of potent medications for managing inflammation in
FOP. These potential treatments include the use of anakinra (1), canakinumab (1; 2), tofacitinib
(3), and imatinib (4; 5). These reports appear to show some benefits, particularly with managing
FOP flares and flare pain.

In addltlon there are reoent reports of medlcatlons such as mlnocycllne (6) momelotlnlb (7)

acuwty There are no cllnlcal data regardlng the risks or beneﬁts of these theraples for

managing patients with FOP.
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Off-label

e Sirolimus (MTOR inhibitor) os
— Japanese trial
— Reported experience of 2 patients by Kaplan et al.

e Tofacitinib (JAK inhibitor) os
— 12 patients
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Off-label

MNikishina et ol Pediatric Rheumatology The NEW ENGLAND JOURNAL of

ps/{doi 0mg/10.1186/51

12023)21:92 Pediatric Rheumatology

MEDICINE

“ ORIGINAL ARTICLE

@.

-
L}

Successful experience of tofacitinib treatment
in patients with Fibrodysplasia Ossificans

Cardiovascular and Cancer Risk
with Tofacitinib in Rheumatoid Arthritis

Progr9551va Steven R. Ytterberg, M.D., Deepak L. Bhatt, M.D., M.P.H.,
Ted R. Mikuls, M.D., M.S.P.H., Gary G. Koch, Ph.D., Roy Fleischmann, M.D.,
A Jose L. Rivas, M.D., Rebecca Germino, Ph.D., Sujatha Menon, Ph.D.,

Yanhui Sun, Ph.D., Cunshan Wang, Ph.D., Andrea B. Shapiro, M.D.,
Keith S. Kanik, M.D., and Carol A. Connell, R.N., Ph.D.,
for the ORAL Surveillance Investigators*

CONCLUSIONS

.gov number, NCT02092467.)

Furuya et al. Arthritis Research & Therapy (2018) 20:196
https://doi.org/10.1186/s13075-018-1685-x

pg/m

50+

IL-1p
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In this trial comparing the combined tofacitinib doses with a TNF inhibitor in a
cardiovascular risk-enriched population, risks of MACE and cancers were higher
with tofacitinib and did not meet noninferiority criteria. Several adverse events were
more common with tofacitinib. (Funded by Pfizer; ORAL Surveillance ClinicalTrials

Paediatric rheumatology

CLINICAL SCIENCE

Safety and efficacy of tofacitinib for the treatment of
patients with juvenile idiopathic arthritis: preliminary
results of an open-label, long-term extension study

The use of JAK inhibitors, including rofacitinib, has been
associated with herpes zoster events in adult patients with
immune-mediated diseases such as rheumatoid arthritis, PsA
and ulcerative colitis.*** In the current study, herpes zoster
infection did occur and appeared more frequent than what has
been previously reported in JIA with biological DMARDs.”™®
Herpes zoster events with tofacitinib occurred at an estimated
mean rate of 0.58 per 100 patient-years of tofacitinib exposure
in JIA. Notably, two of the four patients who experienced herpes
zoster had been vaccinated against varicella zoster virus, while
the other two patients had experienced varicella zoster prior to
study start. This observation might prompt clinicians to carefully
educate families regarding the risk of herpes zoster.

In ORAL Surveillance, cardiovascular risk-enriched adult
patients with rheumatoid arthritis demonstrated a higher rate
of MACE and cancers with tofacitinib, compared with tumour
necrosis factor inhibitors*’; risk differences of these outcomes
were confined to patients who were =65 years of age, and/or
long-time current/past smokers,™* and those who had a history
of atherosclerotic cardiovascular disease (MACE only).** While
the current LTE study did not observe any cases of MACE or
malignancies in a population of patients with JIA, and indeed,
these differentiating risk factors are less applicable to the JIA
population, the safety findings of ORAL Surveillance warrant
a precautionary approach to apply these findings across all JAK
inhibitors and all approved disease states, until data from addi-
tional dedicated safety studies (of sufficient size and duration)
establish that this is not appropriate.

W RESEARCH ARTICLE Open Access

@ CrossMark

20 Tofacitinib inhibits granulocyte-

10 S macrophage colony-stimulating factor-

0 induced NLRP3 inflammasome activation in
GM-CSF(10ngmp)y © ) (NG ]
Tofacimibud) 0 0 01 05 human neutrophils

08/04/2025
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Off-label

e Sirolimus (MTOR inhibitor) os
— Japanese trial
— Reported experience of 2 patients by Kaplan et al.

e Tofacitinib (JAK inhibitor) os
— 12 patients

 Canakinumab (IL-1 inhibitor) sc
— 4 patients
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Off-label

Rheumatolagy, 2024, 63, 2597-2604
https://doi.org/10.1093/rheumatology/keae?55

Advance access publication 11 May 2024 .k. British Society for RHEUMATOLOGY

Original Article Rheumatology OXFORD

Basic science

Long-term use of interleukin-1 inhibitors reduce flare
activity in patients with fibrodysplasia ossificans

progressiva
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Off-label

Arthritis & Rheumatology AMERICAN COLLEGE
Vol. 76, No. 6, June 2024, pp 949-962 "/'RH EUMATOLOGY
DOI 10.1002/art. 42808 r f P .
© 2024 rican College of Rheumatology Empowering Rhesnatelogy Professionals

Clinical Characteristics of Cryopyrin-Associated Periodic
Syndrome and Long-Term Real-World Efficacy and
Tolerability of Canakinumab in Japan: Results of a
Nationwide Survey

Objective. We assess the clinical characteristics of patients with cryopyrin-associated periodic syndrome
(CAPS) in Japan and evaluate the real-world efficacy and safety of interleukin-1 (IL-1) inhibitors, primarily
canakinumab.

Methods. Clinical information was collected retrospectively, and serum concentrations of canakinumab and cyto-
kines were analyzed.

Results. Atotal of 101 patients were included, with 86 and 15 carrying heterozygous germline and somatic mosaic
mutations, respectively. We identified 39 mutation types, and the common CAPS-associated symptoms corresponded
with those in previous reports. Six patients (5.9% of all patients) died, with four of the deaths caused by CAPS-associ-
ated symptoms. Notably, 73.7% of patients (100%, 79.6%, and 44.4% of familial cold autoinflammatory syndrome,
Muckle-Wells syndrome, and chronic infantile neurological cutaneous articular syndrome/neconatal onset multisystem
inflammatory disease, respectively) achieved complete remission with canakinumab, and early therapeutic intervention
was associated with better auditory outcomes. In some patients, canakinumab treatment stabilized the progression of
epiphysial overgrowth and improved height gain, visual acuity, and renal function. However, 23.7% of patients did not
achieve inflammatory remission with crucial deterioration of organ damage, with two dying while receiving high-dose
canakinumab treatment. Serological analysis of canakinumab and cytokine concentrations revealed that the poor
response was not related to canakinumab shortage. Four inflammatory nonremitters developed inflammatory bowel ﬁ
disease (IBD)—unclassified during canakinumab treatment. Dual biologic therapy with canakinumab and anti-tumor
necrosis factor-a agents was effective for IBD- and CAPS-associated symptoms not resolved by canakinumab
monotherapy.

Conclusion. This study provides one of the largest epidemiologic data sets for CAPS. Although early initiation of
anti-IL-1 treatment with canakinumab is beneficial for improving disease prognosis, some patients do not achieve
08/04/2025 remission despite a high serum concentration of canakinumab. Moreover, IBD may develop in CAPS after canakinu- 34

mab treatment.



Off-label

B An official website of the United States government Here's how you know

National Library of Medicine ‘ PRS Login

WNational Center for Biotechnology Information

ClinicalTrials.gov

Find Studies v Study Basics v Submit Studies v Data and API v Policy v About v My Saved Studies (0)>

Home > Search Results

BLTSIZZEFA Not yet recruiting J| New |

This is an Observational Pre-post Study to Observe if the Off Label Use of Anti-
IL1 Therapies, Such as Anakinra or Canakinumab, Can Block ACVR1-induced
Flare Activity and Heterotopic Ossification in FOP

Conditions

Fibrodysplasia Ossificans Progressiva (FOP)

Locations

San Francisco, California, United States
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Eligibility Criteria

Description

Inclusion Criteria:

Patients with a clinical presentation consistent with FOP and a genetic diagnosis of classical
FOP (ACVR1R206H variant) (2), male or female aged 6-17 years old.

Patients with unusually severe FOP disease activity. This will be determined by FOP flare
frequency of >6 flares per year, which is 3 times higher than the reported average in prior FOP
studies ; or by a persistent flare that has failed to resolve after 3 months of standard-of-care
therapy.

Patients whose primary medical team has decided that rescue therapy with an anti-IL1
medication should be initiated. Once the primary medical team has decided that anti-IL1
therapy should be pursued, the subject will be told about this clinical-observational study and
enrolled in the pre-treatment phase while access to the anti-IL1 therapy is being obtained by
the clinical management team.

Ability to participate in all assessments, including blood draws, radiology assessments, and
travel. Age 6 is chosen as the lower limit to avoid the need for anesthesia for whole body CT in
younger subjects.

No history of unexplained infections, known autoimmune disease, or contraindication to anti-
IL1 therapy.

Written informed consent (and assent when applicable) obtained from subject or subject's
legal representative and ability for subject to comply with the requirements of the study.

Exclusion Criteria:

Pregnant, breastfeeding, or unwilling to practice birth control during participation in the study.
Presence of a condition or abnormality that in the opinion of the Investigator would
compromise the safety of the patient or the quality of the data.

Inability to travel to site for assessments

Pre-existing autoimmune or autoinflammatory disease (aside from FOP)

Inability to tolerate assessments (such as phlebotomy)

Unexplained infections

Current participation in an interventional trial, or study of a potentially disease modifying
medication

« Inability to take medications as prescribed by managing physician

Ages Eligible for Study @
6 Years to 17 Years (Child )

Sexes Eligible for Study @
All

Accepts Healthy Volunteers @

No

Sampling Method
Non-Probability Sample
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Conclusions

* Nuovi geni associati a ossificazione eterotopica

* In programma esperienze di laboratorio per approfondire il
meccanismo inflammatorio alla base delle riacutizzazioni di malattia

* Trials di fase 2 e 3 con farmaci (forse) efficaci e (per ora) sicuri

* Farmaci off-label per i pazienti non arruolabili nei trials che
presentano frequenti riacutizzazioni e/o uso frequente di cortisone

* Futura possibilita di chirurgia ortopedica mirata nei pazienti con
malattia controllata
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