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TREATMENT OF SEVERE SYSTEMIC MASTOCYTOSIS WITH MASITINIB

FIELD OF INVENTION

The present invention relates to the treatment of severe systemic mastocytosis, more
particularly to the treatment of systemic mastocytosis in patients suffering from severe
mast cell mediator release associated handicap. Especially, the present invention relates
to a method for treating severe systemic mastocytosis, said method comprising
administering a tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate
thereol, preferably masitinib or a pharmaceutically acceptable salt or solvate thereol, to

patients 1n need thereof.

BACKGR

OUND OF INVENTION

Mastocytosis

Mastocytosis 1s a term referring to a heterogeneous group of disorders characterized by
abnormal mast cell accumulation in the skin and/or internal organs [ Arock M, et al. Eur
J Haematol. 2015 Jun; 94(6):474-90]. Systemic mastocytosis involves one or more
extracutaneous organs (bone marrow, gastrointestinal tract, lymph nodes, and spleen),
with or without skin involvement. Clinical signs and symptoms result from the release of
chemical mediators and by infiltration of extracutaneous organs or skin by neoplastic
mast cells. Mast cells are bone marrow derived cells that produce histamine and other
substances causing allergic and anaphylactic reactions. Accumulation of mast cells 1n

body organs can inhibit the functionality of the organ and eventually cause degeneration.

Diagnosis and classification of mastocytosis

A summary of current conventions for defining patients with mastocytosis is provided in
a recent review Irom Arock M, et al. and references therein [Arock M, et al. Eur J
Haematol. 2015 Jun;94(6):474-90]. Patients with mastocytosis are commonly classified
according to the proposal of the World Health Organization (WHQO), distinguishing seven

categories of the disease. An updated version of the WHO classification includes
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cutaneous mastocytosis (CM), indolent systemic mastocytosis (ISM), smoldering
systemic mastocytosis (SSM), systemic mastocytosis with an associated clonal
hematologic non-mast cell lineage disease (SM-AHNMD), aggressive systemic
mastocytosis (ASM), mast cell leukemia (MCL), mast cell sarcoma (MCS), and
extracutaneous mastocytoma. In most of these categories (CM, ISM, SM-AHNMD,
ASM, MCL), subvariants have been identified, based on clinical and/or biological
features [for example, see Table 1 of Arock, et al. Eur J Haematol. 2015 Jun;94(6):474-
90]. WHO has also provided diagnostic criterta, with turther categorization according to
the presence of B-(‘Borderline Benign’) findings and C-(‘Consider Cytoreduction’)
findings, which reflect the disease burden (B) and disease aggressiveness (),
respectively [for example, see Tables 2 and 3 of Arock, et al. BEur J Haematol.
2015 Jun;94(6):474-90]. For example, patients who have one or more C-findings are
categorized as ASM or MCL and are candidates for therapeutic cytoreduction. Variants

on the WHO diagnostic criteria are also used as appropriate.
Mast cells

Mast cells are characterized by their heterogeneity, not only regarding tissue location and
structure but also at functional and histochemical levels. Mast cell activation 1s followed
by the controlled release of a variety of mediators that are essential for the defense of the
organism against invading pathogens. By contrast, in the case of hyperactivation of mast
cells, uncontrolled hypersecretion of these mediators 1s deleterious for the body. Mast
cells produce a large variety of mediators categorized here into three groups:
- Preformed granule-associated mediators (histamines, proteoglycans, and
neutral proteases);
- Lipid-derived mediators (prostaglandins, thromboxanes and leucotrienes);
- Various cytokines (including the interleukans: I1L-1, 1L-2, IL-3, 1L-4, 1L.-3,
IL-6, IL-8 and tumor necrosis factor alpha TNF-o, GM-CSFE, MIP-1aq,
MIP-1[ and IFN-v).

Human mast cells constitutively express a number of receptors for different biological
molecules. Among these receptors, whose ligation induces the activation of mast cells,

the best known 1s the high atfinity receptor for Igk (FceRlI). Binding of Igk-multivalent
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antigen complexes to FceR1 leads to receptor aggregation and internalization, signaling,
and degranulation. This can be accompanied by the transcription of cytokine genes, thus,
perpetuating the inflammatory response. Moreover, triggering of mast cells leads to the
secretion of diverse pre-formed and/or de novo synthesized mediators, such as vasoactive
amines (histamine, serotonin), sultated proteoglycans, lipid mediators (prostaglandin D2,
leucotrienes), growth factors, proteases, cytokines and chemokines as described
previously. These mediators can, alone or in synergy with macrophage-derived and T
cell-derived cytokines, generate a complex inflammatory response and induce the

recruitment and activation of inflammatory cells to the site of degranulation.
Role of c-Kit in mastocytosis

Stem cell tactor (SCF), the ligand of the ¢-Kit receptor, 1s a major growth factor for mast
cell survival, proliferation, differentiation, adhesion and degranulation processes
[Reber et al., Eur J Pharmacol 2008;533:327-340], with SCF-dependent activation of c¢-
Kit critical for mast cell homeostasis and function. Binding of SCF to the c-Kit receptor
induces c¢-Kit dimerization followed by its transphosphorylation, leading to the
recruitment and activation of various intracytoplasmic substrates. These activated
substrates 1nduce multiple intracellular signaling pathways responsible for cell
proliferation and activation. The symptoms of mastocytosis are caused by the
uncontrolled accumulation of mast cells and release of their mediators. Deregulated
activity of the SCEF/c-Kit pathway 1n mastocytosis 1s related to mutations in the c-Kit
receptor. It has been shown that between 70% and 90% of patients with systemic forms
of mastocytosis carry the gain-of-function Asp-816-Val (D816V) mutation in the kinase
(phosphotransferase) domain of c¢-Kit, with the remainder (10% and 30%) carrying
mutations 1n other domains of the molecule, such as the transmembrane domain. This
mutation 1s associated with ligand-independent constitutive activation of ¢-Kit signaling,
leading to uncontrolled mast cell proliferation, resistance to apoptosis and mediator

release.
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Treatment of mastocytosis

The treatment of mastocytosis, and i1n particular the long-term management of
mastocytosis, remains a challenge to clinicians because of the diversity and complexity
of the disease itself and the lack of a standard and highly effective therapy. None of the
approved drugs represent a cure for the disease and no therapy available effectively
destroys the mast cells responsible for mastocytosis; moreover, their etficacy 1s limited
and may decrease over time, with undesirable side effects reported. In general,
management of patients within all categories of mastocytosis includes: (1) avoidance of
factors triggering acute mediator release, (1) symptomatic treatment of acute mast cell
mediator release, (111) treatment of chronic mast cell mediator release, and 1f indicated (1v)
an attempt to treat organ infiltration by mast cells. However, even with the help of
currently available symptomatic treatments, mastocytosis can have a protoundly negative

impact on quality of life.

In a retrospective study, Mayo Clinic patients who met the 2008 WHO diagnostic criteria
for mastocytosis and had received at least one of four cytoreductive drugs including:
interferon-alpha with or without prednisone (IFN-a), hydroxyurea, imatinib mesilate or
Cladribine (2-CdA), were evaluated for response [Lim et al., Am J Hemato. 2009;
34:790-4]. Response to each therapy was assessed via published consensus criteria;
brietly, complete response (CR) to treatment comprised complete resolution of all clinical
symptoms and signs lasting for at least 1 month; major response (MR) comprised a more
than 50% improvement in symptoms and signs; partial response (PR) comprised a 10%
to 50% 1mprovement. Overall response rate was defined as the sum of CR, MR and PR.
The corresponding overall response rates for those patients with ISM (N=22) were 60%,
0%, 14%, and 56%, respectively. Considering the entire evaluable study population
(N=80), which included patients with more aggressive forms of mastocytosis such as
ASM, SM-AHNMD, and MCL, the corresponding overall response rate (with major
response shown 1n brackets) were 53% (18%), 19% (0%), 18% (9%), and 55% (37%),

respectively.

Overall, the major response rate for these four cytoreductive agents was considered

suboptimal for first-line therapy in mastocytosis. It was also noted that the degree and
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duration of response from these and other drugs remained inadequate, with relatively
short-lived response, development of resistance and reoccurrence of symptoms, as well
as restricted usefulness due to detrimental side-effects. Novel drugs are required to

address this unmet need.

A recent publication reviewed major treatment options that are currently available to
control mediator release and effects (antimediator therapies) or the expansion of
neoplastic mast cells 1n advanced systemic mastocytosis (cytoreductive and targeted
treatment), including: antihistamines, antileukotrienes, glucocorticoids, ‘mast cell-
stabilizing agents’, epinephrine, omalizumab, allogeneic stem cell transplantation,
cladribine (2-CdA), interferon-alpha (1FN-a), and small-molecule targeted therapies such
as imatinib, dasatinib, bosutinib, ponatinib, semaxanib, and midostaurin [Arock M, et al.
Eur J Haematol. 2015 Jun;94(6):474-90]. It was reported that none of the available drugs
could clearly be established as a preferred first-line therapy in systemic mastocytosis due
to a general lack of evidence from randomized controlled studies or because drugs were

of limited usefulness due to detrimental side-effects and/or insutficient response.

Hence, there exists a continuing need to 1identity new targeted drugs that possess greater
inhibitory action against c-Kit, with improved selectivity to minimize side effects,
capable of inhibiting mast cell survival and release of mast cell mediators for treatment
of mastocytosis with mast cell mediator release associated handicap, and in particular

systemic mastocytosis.

Mast cell mediator release symptoms

Patients suffering from mastocytosis often experience symptoms resulting from the
constitutive activation of mast cells and release of their mediators. Collectively, these are
referred to as “mast cell mediator release symptoms™. Symptoms may include: asthenia
(fatigue), pruritus, flushing, micturition frequency (pollakiuria), stool frequency
(diarrhea), and psychological impact of the disease, particularly depression [ Hermine O,
et al., PLoS ONE. 2008;3:¢2266]. Each clinical symptom can be objectively measured by
frequency or via an appropriate rating scale, although these do not form any part of formal

diagnosis of systemic mastocytosis. However, no formally established thresholds for
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categorizing the burden and severity of disability in systemic mastocytosis related to mast

cell mediator release associated handicaps exist, This 1s 1in part because the perception of

handicap 1s highly dependent on the patient’s lifestyle and environment; that i1s to say,

identical symptoms may be perceived as a handicap resulting 1n significant detriment to

quality-of-life for one patient, yet impact on another patient merely as a minor annoyance.

Thus, beyond the established WHO methods for diagnosing mastocytosis, treatment

decisions for mastocytosis relies upon the patient’s and physician’s assessment of

symptoms and therefore assessment of mast cell mediator release associated handicap.

To make the patient’s and physician’s assessment of handicap severity objective and

measurable, it 1s usually relied on the following measuring methods/rating scales:

For flushes: number of flushes per week;
For diarrhea: number of stools per day;
For pollakiuria: number of micturitions per day;

For depression: the score on the Hamilton rating scale [Hamilton M. J Neurol
Neurosurg Psychiatry. 1960;23:56-62 ; Hedlund JL, et al. J Oper Psychiatry,
1979:;10:149-161]. The Hamilton rating scale (HAMD-17, also referred to as
HAM-D, HAM-D17, HRSD) remains a reference measure to evaluate depression
in research concerning somatic patients. HAMD-17 1s composed of 17 items
scored 0-4 (depressed mood, guilt, suicide, psychic and somatic anxiety,
psychomotor retardation, agitation, hypochondriasis, work and interests
impairment) or 0-2 (early, middle and late insomnia, gastrointestinal, somatic
eeneral, genital, loss of weight and loss of insight items) according to the absence,
presence and seriousness of the symptom. HAMD-17 categories are defined
according to the scoring manual as: 0-7 Normal, 8-13 Mild Depression,
14-18 Moderate Depression, 19-22 Severe Depression, > 23 Very Severe
Depression [Hamilton, M: A rating scale for depression, Journal of Neurology,

Neurosurgery, and Psychiatry 23:56-62, 1960]. Hence a HAMD-17 score >

19 corresponds to a severe mast cell mediator release associated handicap;

FFor tatigue: the score on the Fatigue Impact scale (FIS) (‘The Fatigue Impact Scale

was designed as a fatigue-specific measure for patients in primary care setting and

also as a research tool [Fisk JD, et al. Chin Infect Dis. 1994:18:879-83]. It can be
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used as a clinical measure to guide intervention or treatment, and to assess change
over time. FIS consists of 40 questions within these three groups: cognitive,
physical, and psychosocial functioning. The person who 1s taking the test rates the
extent to which fatigue causes problems 1n his/her life. 'The Fatigue Impact Scale
(FIS) 1s one of the most widely used tools, although there now exist modified
versions [the modified Fatigue Impact Scale (MFEIS), the daily FIS, the
unidimensional FIS and the abbreviated MFEIS]. Other scores for measuring
fatigue include, but are not limited to, Fatigue Severity Scale (FSS), Fatigue

Symptom Inventory (FSI), Brief Fatigue Inventory (BFI) or Multidimensional

Assessment of Fatigue (MAF), as described by Whitehead [Journal of Pain and
Symptom Management, 2009, 37(1): 107-128];
e [For pruritus: the score on a numerically amended version of the scale taught in

Hermine O, et al., PLoS ONE. 2008;3:¢2266. (The presence of pruritus and 1ts

score can be assessed in compliance with Hermine O, et al., PLoS ONLE.

2008;3:2260).

Depending on the score and thus on the severity of the handicap, mastocytosis may be
classified as mild, moderate or severe (or as systemic mastocytosis associated with mild,
moderate or severe handicap), with the latter category representing a disabling even lite-

threatening problem.

The treatment of systemic mastocytosis, and more specifically of smoldering systemic
mastocytosis or indolent systemic mastocytosis with severe mast cell mediator release
associated handicap, remains a challenge to clinicians because of the diversity and
complexity of the disease itself and the lack of standard and clinically meaningful

etfective therapy.

None of the known approved drugs appear to represent a cure for systemic mastocytosis
and no available therapy appears to regulate the activation of mast cells responsible for
severe systemic mastocytosis. Moreover, the efficacy of known drugs 1s limited and may
decrease over time, with undesirable side etfects reported. It therefore results that there 1s
no indication, in the prior art, that any of the known drugs could actually provide a reliable

treatment for alleviating the symptoms of patients suffering from severe systemic
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mastocytosis, more particularly for treating smoldering systemic mastocytosis or indolent
systemic mastocytosis in patients sutfering from severe mast cell mediator release
associated handicap. Thus, there exists a continuing need to identity new targeted drugs
that possess greater inhibitory action against the uncontrolled activation of mast cells
which result in the occurrence of severe systemic mastocytosis, while being also capable

of minimizing side etfects.

The use of masitinib, a small molecular weight tyrosine kinase inhibitor capable of
inhibiting tyrosine kinase activity of ¢-Kit, Lyn, and Fyn or of a pharmaceutical salt or
solvate thereot has shown promising preliminary results 1n the treatment of systemic or
cutaneous mastocytosis with related symptoms in human patients with an overall patient

assessment (OPA)>1 (see for example, the patent application US 13/881,043).

The present ivention thus relates to a method for the treatment of severe systemic
mastocytosis i a human patient, wherein said method comprises administering to a
human patient in need thereof, a tyrosine kinase inhibitor or a pharmaceutically
acceptable salt or solvate thereotf, especially masitinib or a pharmaceutically acceptable

salt or solvate thereot.

In relation to the present invention, the term “treatment” (and its various grammatical
forms) refers to preventing, curing, reversing, attenuating, alleviating, minimizing,
suppressing or halting the deleterious effects of a disease state, disease progression,
disease causative agent (e.g., bacteria or viruses) or other abnormal condition. For
example, treatment may involve alleviating a symptom (1.e., not necessary all symptoms)

of a disease or attenuating the progression of a disease.

The inventors have surprisingly shown that masitinib mesilate provides therapeutic
benefit to a highly distinct subpopulation of systemic mastocytosis patients, with severe
mast cell mediator release associated handicaps serving as an independent predictor factor
for treatment efficacy, in particular the severe handicaps of pruritus and flushes (see

Examples 2 and 3).
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SUMMARY

The invention aims to solve the technical problem of providing an active ingredient for

the treatment of severe systemic mastocytosis.

This invention thus relates to a method for treating severe systemic forms of mastocytosis,
more particularly for treating systemic mastocytosis in patients suifering from severe
mast cell mediator release associated handicap, comprising administering a tyrosine
kinase inhibitor or a pharmaceutically acceptable salt or solvate thereof, preferably
masitinib or a pharmaceutically acceptable salt or solvate thereof in an appropriate dosage

regimen, to patients in need thereotf.,

This invention fturther relates to a tyrosine kinase inhibitor or a pharmaceutically
acceptable salt or solvate thereof, preferably masitinib or a pharmaceutically acceptable
salt or solvate thereof, for use for treating severe systemic forms of mastocytosis, more
particularly for treating systemic mastocytosis in patients suffering from severe mast cell

mediator release associated handicap.

The invention aims to provide an etficient treatment for such a disease at an appropriate

dose, route of administration and daily intake.

The invention also aims to solve the technical problem of providing an active ingredient

that improves prior art methods for the treatment of severe systemic mastocytosis.

In one embodiment this invention relates to a method for treating severe smoldering
systemic mastocytosis, more particularly for treating smoldering systemic mastocytosis
in patients suffering from severe mast cell mediator release associated handicap,
comprising administering a tyrosine kinase inhibitor or a pharmaceutically acceptable salt
or solvate thereof, preferably masitinib or a pharmaceutically acceptable salt or solvate

thereof 1n an appropriate dosage regimen, to patients in need thereof.

In another embodiment this invention relates to a method for treating severe indolent
systemic mastocytosis, more particularly for treating indolent systemic mastocytosis in
patients suffering from severe mast cell mediator release associated handicap, comprising

administering a tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate
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thereof, preferably masitinib or a pharmaceutically acceptable salt or solvate thereot 1n

an appropriate dosage regimen, to patients in need thereof.

In one embodiment said tyrosine kinase inhibitor or a pharmaceutically acceptable salt or
solvate thereof 1s an inhibitor of wild-type ¢-Kit and/or Lyn or Fyn kinase activity. In one
embodiment, said tyrosine kinase inhibitor or a pharmaceutically acceptable salt or
solvate thereof 1s masitinib or a pharmaceutically acceptable salt or solvate thereof. In
one embodiment, said tyrosine kinase inhibitor or a pharmaceutically acceptable salt or

solvate thereof 1s masitinib mesilate.

According to an embodiment, said systemic form of mastocytosis 1s defined by the World
Health Organization (WHOQ) classification and diagnostic criteria [Arock M, et al. Bur
J Haematol. 2015 Jun;94(6):474-90], or said systemic form of mastocytosis 1s defined
using two modified diagnostic criteria, referred to hereafter as the "AB Science Systemic
Mastocytosis (ABSSM) criteria’, or as the ‘Protocol AB0O6006 v7 criteria’, as defined

herein below.,

In a first embodiment, systemic mastocytosis 1s defined according to the World Health
Organization (WHO) classification and diagnostic criteria. A diagnosis of systemic
mastocytosis 1s made according to the presence of B-("Borderline Benign’) findings and
C-("Consider Cytoreduction’) findings, which reflect the disease burden (B) and disease
ageressiveness (C), respectively [for example, see Tables 2 and 3 of Arock, et al. Eur
J Haematol. 2015 Jun;94(6):474-90]. Patients who have systemic mastocytosis without
B- or C-findings and without signs of an AHNMD are diagnosed as indolent systemic
mastocytosis (ISM). Patients who have two or more B-findings, but no C-findings, are
diagnosed with smoldering systemic mastocytosis (SSM), a separate systemic
mastocytosis category initially considered a subtype of ISM defined by a huge mass of

neoplastic mast cells.



10

135

20

25

30

CA 030008%4 2018-04-04

WO 2017/060308 PCT/EP2016/073806

11

In a second embodiment, the term systemic mastocytosis 1s defined by the ABSSM

diagnostic criteria, and thus relates to a disease for which any the following four criteria

are fulfilled at baseline or betore baseline:

Presence of mast cells in any bone marrow biopsy or aspirate associated with at

least one sign of abnormality, wherein said abnormal signs are:

- More than 1% infiltration of mast cells in bone marrow:

- Ageregates of more than 15 mast cells in bone marrow that can be described
by the following words: nodules, seats, clusters, foci, or granuloma;

- More than 25% atypical mast cells 1n a sample of bone marrow;

- Abnormal mast cells in the sample of bone marrow with microscopic testing
that can be described by the following words: spindled, abnormal, atypical,
tusitorm, dystrophic, pathologic, dysmorphic;

- Abnormal immunohistochemistry signs: mast cells in bone marrow express

CD2 and/or CD25 present;
- c-Kit point mutation at codon 816 (¢c-Kit 816) in bone marrow.
Detection of c¢c-Kit 816 1n bone marrow without evidence of mast cells in bone
marrow and detection of ¢-Kit 816 1n skin biopsy justifying clonality;

Presence of mast cells in bone marrow biopsy or aspirate without signs of mast cell

abnormality;

Excess of mast cells detected 1n digestive organs 1n addition to excess of mast cells

1n the skin.

In a third embodiment, the term systemic mastocytosis 1s defined by the Protocol

ABO6006 version 7.0 (v7) diagnostic criteria and thus relates to a disease for which the

following criteria are fulfilled:

Patient with one of the following documented mastocytosis as per
classification:

- Smoldering Systemic Mastocytosis;

- Indolent Systemic Mastocytosis; and/or

Patient with documented mastocytosis and evaluable disease based wupon
histological criteria including typical infiltrates of mast cells in a multifocal or

diffuse pattern in skin and/or bone marrow biopsy.
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In one embodiment said patient with systemic mastocytosis, as defined by the ABSSM,

has a positive D816V c-Kit mutation status.

In another embodiment said patient with systemic mastocytosis, as defined by the

ABSSM, has a negative D816V c-Kit mutation status.

In one embodiment said systemic forms of mastocytosis comprises at least one mast cell

mediator release associated handicap, wherein said handicap 1s classified as severe.

In one embodiment said severe mast cell mediator release associated handicap 1s selected
from the list comprising: asthenia (fatigue), pruritus, flushing, micturition frequency
(pollakiuria), stool frequency (diarrhea), and depression, and wherein il present said
handicaps are considered as being severe on an appropriate scale of said handicap,
preferably having the following scores: pruritus score > 9; number of flushes per
week > 8; depression measured by the Hamilton rating scale > 19; fatigue score measured
by FIS > 75 (or any equivalent cut-oif determined using the EFSS, FSIL, BFL or MAF);

number of stools per day > 4; number of micturition per day = 3.

In one embodiment, the method of the invention is for treating severe systemic forms of
mastocytosis, wherein said severe systemic mastocytosis 1s associated with at least two
severe mast cell mediator release associated handicaps selected trom the list comprising
asthenia (fatigue), pruritus, flushing, micturition frequency (pollakiuria), stool frequency
(diarrhea), and depression; including at least one among pruritus, tlushes, depression and

fatigue.

In one embodiment, said severe systemic mastocytosis 1s associated with at least two of
the six tollowing mast cell mediator release associated handicaps: a pruritus score = 9; a
number of flushes per week > 8; a Hamilton rating scale for depression (HAMD-17)
score = 19; a number of stools per day > 4; a number of micturition per day > 8; a fatigue
score (asthenia) measured by Fatigue Impact Scale = 75, wherein at least one handicap 1s

selected among pruritus, flushes, depression and fatigue (asthenia).

In one embodiment said severe systemic mastocytosis 1s associated with at least two of

pruritus, flushing, micturition frequency (pollakiuria), asthenia (fatigue), stool frequency
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(diarrhea), or depression, including at least one among pruritus, flushes, depression and
fatigue, and wherein if present said handicaps are considered as being severe on an
appropriate scale of said handicap, preferably having the following scores: pruritus
score = 9, number of flushes per week > §, depression measured by the Hamilton rating
scale = 19, fatigue score measured by FIS = 75, number of stools per day > 4, number of

micturition per day > 8.

In another embodiment the method of the invention 1s for treating severe systemic forms
of mastocytosis, wherein said severe systemic mastocytosis 1s associated with at least one
severe mast cell mediator release associated handicap selected from the list comprising

pruritus, flushing, asthenia (fatigue), and depression.

In one embodiment, said severe systemic mastocytosis 1s associated with at least one
severe mast cell mediator release associated handicap selected from the list comprising:
pruritus score = 9, number of flushes per week = 8, depression measured by the Hamilton

rating scale > 19, fatigue score measured by FIS = 75.

In one embodiment said severe systemic mastocytosis 1s associated with at least one of
pruritus, flushing, asthenia (fatigue), or depression, and wherein if present said handicaps
are considered as being severe on an appropriate scale of said handicap, preferably having
the following scores: pruritus score > 9, number of flushes per week > &, depression

measured by the Hamilton rating scale > 19, fatigue score measured by FIS§ = 735,

In one embodiment, said severe systemic mastocytosis is associated with at least two mast
cell mediator release associated handicaps selected from the list comprising: pruritus
score = 9, number of flushes per week > &, depression measured by the Hamilton rating
scale = 19, fatigue score measured by FIS = 75, number of stools per day > 4, number of
micturition per day > 8, wherein preferably at least one of the at least two mast cell
mediator release associated handicaps 1s selected from pruritus score = 9, number of
flushes per week > &, depression measured by the Hamilton rating scale > 19, fatigue

score measured by FIS =73,

In one embodiment, said severe systemic mastocytosis 1s associated with at least two mast

cell mediator release associated handicaps selected from the list comprising: pruritus
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score > 9, number of flushes per week > §, depression measured by the Hamilton rating

scale = 19, and fatigue score measured by FIS = 75.

In one embodiment, said severe systemic mastocytosis is associated with at least one mast
cell mediator release associated handicap selected from the list comprising: pruritus score

> 9, and number of flushes per week > 8.

In another embodiment the method of the invention 1s for treating severe systemic forms
ol mastocytosis, wherein said severe systemic mastocytosis 1s associated with at least one

severe mast cell mediator release associated handicap selected from either pruritus or

flushes.

In one embodiment said severe systemic mastocytosis 1s associated with at least one of
pruritus or tlushes, and wherein 1f present said handicaps are considered as being severe
on an appropriate scale of said handicap, preferably having the following scores: pruritus

score = Y and number of flushes per week = 8.

In one embodiment said severe systemic mastocytosis 1s associated with at least one,
preferably 2, 3 or 4 severe mast cell mediator release associated handicaps selected from
the list comprising asthenia (fatigue), pruritus, flushing, and depression, preferably

wherein at least one severe mast cell mediator release associated handicaps 1s pruritus or

flushes.

In one embodiment said severe systemic mastocytosis 1s associated with at least one mast
cell mediator release associated handicap selected from the list comprising pruritus
score > 9, number of flushes per week > 8, and depression measured by the Hamilton
rating scale > 19; preferably wherein at least one severe mast cell mediator release

associated handicaps 1s pruritus or flushes.

In one embodiment said severe systemic mastocytosis 1s associated with at least two mast
cell mediator release associated handicaps selected from the list comprising pruritus
score = 9, number of flushes per week > 8, and depression measured by the Hamilton

rating scale > 19,
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In one embodiment, said severe systemic mastocytosis 1s associated with pruritus

score = Y and number of flushes per week = 8.

In one embodiment said severe systemic mastocytosis 1s associated with the three
following mast cell mediator release associated handicaps: pruritus score = 9, number of

flushes per week = 8, and depression measured by the Hamilton rating scale > 19.

In one embodiment said severe systemic mastocytosis 1s further associated with the mast
cell mediator release associated handicap of asthenia (fatigue) with a fatigue score

measured by Fatigue Impact Scale (FIS) > 75 (or any equivalent cut-off determined using

the FSS, ESI, BFI or MAF).

In one embodiment said severe systemic mastocytosis 1s associated with the three
following mast cell mediator release associated handicaps: pruritus score > 9, number of
flushes per week > 8, and depression measured by the Hamailton rating scale > 19 and 1s
further associated with the mast cell mediator release associated handicap of asthenia
(fatigue) with a fatigue score measured by Fatigue Impact Scale (FIS) = 75 (or any
equivalent cut-off determined using the FSS, FSIL, BFI or MAF).

In one embodiment, said systemic mastocytosis 1s smoldering systemic mastocytosis or

indolent systemic mastocytosis.

In one embodiment said tyrosine kinase inhibitor or a pharmaceutically acceptable salt or

solvate thereof 1s an inhibitor of wild-type c-Kit and/or Lyn or Fyn kinase activity.

In one embodiment said tyrosine kinase inhibitor or a pharmaceutically acceptable salt or
solvate thereof 1s masitinib or a pharmaceutically acceptable salt or solvate thereof, and

preferably masitinib mesilate.

In one embodiment said tyrosine kinase inhibitor or a pharmaceutically salt or solvate
thereof, preferably masitinib or a pharmaceutically acceptable salt or solvate thereot, and

more preferably masitinib mesilate 1s administered orally.
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In one embodiment said tyrosine kinase inhibitor or a pharmaceutically salt or solvate
thereof, preferably masitinib or a pharmaceutically acceptable salt or solvate thereot, and

more preferably masitinib mesilate 1s administered twice a day (1.e. in two daily intakes).

In one embodiment said tyrosine kinase inhibitor or a pharmaceutically salt or solvate
thereof, preferably masitinib or a pharmaceutically acceptable salt or solvate thereot, and
more preferably masitinib mesilate 1s administered at a daily dose of between 1.5 to
9.0 mg/kg/day; for example, 1.5, 3.0, 4.5, 6.0, 7.5, or 9.0 mg/kg, more preferably 3.0,
4.5 or 6 mg/kg/day (mg per kg bodyweight per day).

In one embodiment said tyrosine kinase inhibitor or a pharmaceutically acceptable salt or
solvate thereof 1s dose escalated by increments of 1.5 mg/kg/day to reach a maximum of
9.0 mg/kg/day, more preferably 6 mg/kg/day. Each dose escalation 1s subjected to toxicity

controls with an absence of any toxicity events permitting dose escalation to occur.

In one embodiment dose escalation of said tyrosine kinase inhibitor or a pharmaceutically
acceptable salt or solvate thereof occurs at any time-point after at least 4 weeks after the
initial dose has been administered and prior to 26 weeks alter the initial dose has been

administered; for example at week-4, week-8, week-12, week-16, week-20, or week-24.

As an example, said tyrosine kinase inhibitor or a pharmaceutically acceptable salt or
solvate thereof, preferably masitinib or a pharmaceutically acceptable salt or solvate
thereof, 1s 1mitially administered per os, preferably in two daily intakes, at a dose of
3 mg/kg/day during 4 weeks, then 4.5 mg/kg/day during 4 weeks, and then 6 mg/kg/day
thereafter. In another example, masitinib or a pharmaceutically acceptable salt or solvate
thereof 1s mtially administered per os, preferably in two daily intakes, at a dose of

4.5 mg/kg/day during 12 weeks, and then 6 mg/kg/day thereafter.

In one embodiment, the tyrosine kinase inhibitor or a pharmaceutically acceptable salt or
solvate thereof, preferably masitinib or a pharmaceutically acceptable salt or solvate
thereof, and more preferably masitinib mesilate, 1s initially administered at a dose of
3.0 mg/kg/day during at least 4 weeks, then 4.5 mg/kg/day during at least 4 weeks, and

at 6 mg/kg/day thereatter, with each dose escalation being subjected to toxicity controls.
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In one embodiment, the tyrosine kinase inhibitor or a pharmaceutically acceptable salt or
solvate thereof, preferably masitinib or a pharmaceutically acceptable salt or solvate
thereof, and more preferably masitinib mesilate, 1s comprised in a pharmaceutical
composition in an amount of at least 50 mg and less than 600 mg, preferably of at least

100 mg and less than 400 mg.

The present invention also relates to a tyrosine kinase inhibitor or a pharmaceutically
acceptable salt or solvate thereof for use in the treatment of severe systemic forms of
mastocytosis 1n human patients as described hereinabove, wherein said tyrosine kinase
inhibitor or a pharmaceutically acceptable salt or solvate thereof 1s masitinib mesilate and
wherein said severe systemic mastocytosis 1s associated with at least one mast cell
mediator release associated handicap, of which at least one should be pruritus or tlushes,
preferably at least two mast cell mediator release associated handicap, and even more
preferably three mast cell mediator release associated handicaps, selected from the list
comprising pruritus score = 9; number of flushes per week > 8; and depression measured

by the Hamulton rating scale > 19.

DEFINITIONS

In the present invention, the following terms have the following meanings:

As disclosed above, the expression “systemic form of mastocytosis” as used in the
present application, encompasses a subpopulation of patients from the overall
mastocytosis patient population. The term “‘systemic mastocytosis” in this invention 1s
to be fully distinguished from the broader terms “mastocytosis” or even “mast cell
activation disease”, which encompasses a collection of disorders or syndromes
characterized by the accumulation of pathological mast cells in potentially any or all

organs and tissues and/or the aberrant release of variable subsets of mast cell mediators.

In a first embodiment, “systemic mastocytosis” corresponds to the mastocytosis
subpopulations of indolent systemic mastocytosis and smoldering systemic mastocytosis,
as defined according to the World Health Organization (WHQO) diagnostic criteria [ Arock
M, et al. Eur J Haematol. 2015 Jun;94(6):474-90]. A diagnosis of systemic mastocytosis

1s made according to the presence of B-("Borderline Benign’) findings and C-("Consider
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Cytoreduction’) findings, which retlect the disease burden (B) and disease aggressiveness
(C), respectively. Patients who have systemic mastocytosis without B- or C-findings and
without signs of an associated clonal hematologic non-mast cell lineage disease
(AHNMD) are diagnosed as “indolent systemic mastocytosis” (ISM). Patients who have
two or more B-findings, but no C-findings, are diagnosed with “smoldering systemic
mastocytosis” (SSM), a separate systemic mastocytosis category initially considered a

subtype of ISM defined by a huge mass of neoplastic mast cells.

In a second embodiment, “systemic mastocytosis” corresponds to the mastocytosis
subpopulation as defined according to the AB Science Systemic Mastocytosis (ABSSM)
diagnostic criteria, and thus relates to a disease for which any the following four criteria

are tulfilled at baseline or before baseline:

% Presence of mast cells 1n any bone marrow biopsy or aspirate associated with at
least one sign of abnormality, wherein said abnormal signs are:

- More than 1% infiltration of mast cells in bone marrow:

- Aggregates of more than 15 mast cells in bone marrow that can be described
by the following words: nodules, seats, clusters, foci, or granuloma;

- More than 25% atypical mast cells 1n a sample of bone marrow;

- Abnormal mast cells in the sample of bone marrow with microscopic testing
that can be described by the following words: spindled, abnormal, atypical,
tusitorm, dystrophic, pathologic, dysmorphic;

- Abnormal immunohistochemistry signs: mast cells in bone marrow express

CD2Z and/or CD25 present;

- c-Kit point mutation at codon 816 (¢c-Kit 816) in bone marrow.

® Detection of ¢-Kit 816 1n bone marrow without evidence of mast cells in bone

marrow and detection of ¢c-Kit 816 1n skin biopsy justitying clonality;

® Presence of mast cells in bone marrow biopsy or aspirate without signs of mast cell
abnormality;
® Excess of mast cells detected in digestive organs in addition to excess of mast cells

in the skin.
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In a third embodiment, “systemic mastocytosis” corresponds to the mastocytosis
subpopulation as defined according to the Protocol ABO6006 version 7.0 (v7) diagnostic

criteria and thus relates to a disease for which the following criteria are tuliilled:

e Patient with one of the following documented mastocytosis as per WHO
classification:
- Smoldering Systemic Mastocytosis;
- Indolent Systemic Mastocytosis; and/or
e Patient with documented mastocytosis and evaluable disease based upon histological
criteria including typical infiltrates of mast cells in a multifocal or diffuse pattern in

skin and/or bone marrow biopsy.

The term “indolent form of mastocytosis” as used in the present application,
corresponds to a patient cohort comprised of: smoldering systemic mastocytosis, indolent
systemic mastocytosis or cutancous mastocytosis, each being as defined in the WHO

consensus classification system for mastocytosis [Arock M, et al. Eur J Haematol. 2015

Jun;94(6):474-90].

The term “aggressive form of mastocytosis” as used in the present application,
corresponds to a patient cohort comprised of: systemic mastocytosis with an associated
clonal hematologic non-mast cell linecage disease (SM-AHNMD), aggressive systemic
mastocytosis (ASM), mast cell leukemia (MCL), mast cell sarcoma (MCS), and

extracutaneous mastocytoma, each being as defined in the WHO consensus classification

system for mastocytosis [Arock M, et al. Eur J Haematol. 2015 Jun;94(6):474-90].

The term “‘subject” refers to a mammal, preferably a human. In one embodiment, a
subject may be a “patient”, 1.e. a warm-blooded animal, more preferably a human,
who/which 1s awaiting the receipt of, or 1s recetving medical care or was/is/will be the
object of a medical procedure, or 1s monitored for the development of severe systemic

mastocytosis.

The terms “treating” or “treatment” refers to both therapeutic treatment and
prophylactic or preventative measures; wherein the object 1s to prevent or slow down
(lessen) severe systemic mastocytosis. Those in need of treatment include those already

with severe systemic mastocytosis as well as those prone to have severe systemic
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mastocytosis or those in whom severe systemic mastocytosis 1s to be prevented. A subject
1§ successtully “treated” for severe systemic mastocytosis if, after receiving a therapeutic
amount of a tyrosine kinase inhibitor according to the methods of the present invention,
the subject shows observable and/or measurable reduction in or absence of one or more
of the tollowing: reduction 1n the number of pathogenic cells; reduction 1n the percent of
total cells that are pathogenic; and/or relief to some extent, of one or more of the
symptoms associated with severe systemic mastocytosis; reduced morbidity and
mortality, and improvement in quality of life issues. The above parameters for assessing
successtul treatment and improvement 1n the disease are readily measurable by routine

procedures familiar to a physician.

The term “therapeutically effective amount” means the level or amount of agent that 1s
aimed at, without causing significant negative or adverse side effects to the target, (1)
delaying or preventing the onset of severe systemic mastocytosis; (2) slowing down or
stopping the progression, aggravation, or deterioration of one or more symptoms of severe
systemic mastocytosis; (3) bringing about ameliorations of the symptoms of severe
systemic mastocytosis; (4) reducing the severity or incidence of severe systemic
mastocytosis; or (5) curing severe systemic mastocytosis. A therapeutically effective
amount may be administered prior to the onset of severe systemic mastocytosis, for a
prophylactic or preventive action. Alternatively or additionally, the therapeutically
effective amount may be administered after initiation of severe systemic mastocytosis,

for a therapeutic action or maintenance of a therapeutic action.

The term “pharmaceutically acceptable carrier or excipient” refers to an excipient or
carrier that does not produce an adverse, allergic or other untoward reaction when
administered to an animal, preferably a human. 1t includes any and all solvents, dispersion
media, coatings, antibacterial and antifungal agents, 1sotonic and absorption delaying
agents and the like. For human administration, injected preparations should meet sterility,

pyrogenicity, general safety and purity standards as required by regulatory offices, such

as, for example, FDA Office or EMA.

The term “‘solvate” 1s used herein to describe a molecular complex comprising the
compound of the mvention and one or more pharmaceutically acceptable solvent

molecules.
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The term “about” preceding a figure means plus or less 10% of the value of said figure.

As used herein, the term an “aryl group” means a monocyclic or polycyclic-aromatic
radical comprising carbon and hydrogen atoms. Examples of suitable aryl groups include,
but are not limited to, phenyl, tolyl, anthracenyl, fluorenyl, indenyl, azulenyl, and
naphthyl, as well as benzo-tused carbocyclic moieties such as 5,6,7,8-tetrahydronaphthyl.
An aryl group can be unsubstituted or substituted with one or more substituents. In one
embodiment, the aryl group 1s a monocyclic ring, wherein the ring comprises 6 carbon

atoms, referred to herein as “(Ce)aryl”.

As used herein, the term “alkyl group™ means a saturated straight chain or branched non-
cyclic hydrocarbon having from 1 to 10 carbon atoms. Representative saturated straight
chain alkyls include methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl,
n-nonyl and n-decyl; while saturated branched alkyls include isopropyl, sec-butyl,
1sobutyl, tert-butyl, 1isopentyl, 2-methylbutyl, 3-methylbutyl, 2-methylpentyl, 3-
methylpentyl, 4-methylpentyl, 2-methylhexyl, 3-methylhexyl, 4-methylhexyl, 35-
methylhexyl, 2,3-dimethylbutyl, 2,3-dimethylpentyl, 2, 4-dimethylpentyl, 2,3-
dimethylhexyl, 2,4-dimethylhexyl, 2,5-dimethylhexyl, 2,2-dimethylpentyl, 2,2-
dimethylhexyl, 3,3-dimtheylpentyl, 3,3-dimethylhexyl, 4,4-dimethylhexyl, 2-
cthylpentyl, 3-ethylpentyl, 2-ethylhexyl, 3-ethylhexyl, 4-ethylhexyl, 2-methyl-2-
cthylpentyl, 2-methyl-3-ethylpentyl, 2-methyl-4-ethylpentyl, 2-methyl-2-ethylhexyl, 2-
methyl-3-ethylhexyl, 2-methyl-4-ethylhexyl, 2,2-diethylpentyl, 3,3-diethylhexyl, 2,2-
diethylhexyl, 3,3-diethylhexyl and the like. Alkyl groups included in compounds of this

invention may be optionally substituted with one or more substituents.

As used herein, the term “alkoxy’ refers to an alkyl group which 1s attached to another
moiety by an oxygen atom. Examples of alkoxy groups include methoxy, 1sopropoxy,
ethoxy, tert-butoxy, and the like. Alkoxy groups may be optionally substituted with one

or more substituents.

As used herein, the term “heteroaryl” or like terms means a monocyclic or polycyclic
heteroaromatic ring comprising carbon atom ring members and one or more heteroatom
ring members (such as, tor example, oxygen, sulfur or nitrogen). Typically, a heteroaryl

oroup has from 1 to about 5 heteroatom ring members and from 1 to about 14 carbon
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atom ring members. Representative heteroaryl groups include pyridyl, 1-oxo-pyridyl,
furanyl, benzol|1,3]dioxolyl, benzo|1,4]dioxinyl, thienyl, pyrrolyl, oxazolyl, imidazolyl,
thiazolyl, 1soxazolyl, quinolinyl, pyrazolyl, i1sothiazolyl, pyridazinyl, pyrimidinyl,
pyrazinyl, triazinyl, ftriazolyl, thiadiazolyl, i1soquinolinyl, indazolyl, benzoxazolyl,
benzofuryl, indolizinyl, imidazopyridyl, tetrazolyl, benzimidazolyl, benzothiazolyl,
benzothiadiazolyl,  benzoxadiazolyl,  indolyl, tetrahydroindolyl,  azaindolyl,
imidazopyridyl, quinazolinyl, purinyl, pyrrolo| 2,3 |pyrimidinyl,
pyrazolo|3,4]pyrimidinyl, imidazo|1,2-a]pyridyl, and benzo(b)thienyl. A heteroatom
may be substituted with a protecting group known to those of ordinary skill in the art, for
example, the hydrogen on a nitrogen may be substituted with a tert-butoxycarbonyl group.
Heteroaryl groups may be optionally substituted with one or more substituents. In
addition, nitrogen or sulfur heteroatom ring members may be oxidized. In one
embodiment, the heteroaromatic ring 1s selected from 3-8 membered monocyclic
heteroaryl rings. The point of attachment of a heteroaromatic or heteroaryl ring to another
group may be at either a carbon atom or a heteroatom of the heteroaromatic or heteroaryl

rngs.

The term “heterocycle” as used herein, refers collectively to heterocycloalkyl groups and

heteroaryl groups.

As used herein, the term “heterocycloalkyl”™ means a monocyclic or polycyclic group
having at least one heteroatom selected from O, N or S, and which has 2-11 carbon atoms,
which may be saturated or unsaturated, but 1s not aromatic. Examples of heterocycloalkyl
eroups including (but not himited to): piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-
oxopiperidinyl,  2-oxopyrrolidinyl,  4-piperidonyl,  pyrrolidinyl,  hydantoinyl,
valerolactamyl, oxiranyl, oxetanyl, tetrahydropyranyl, tetrahydrothiopyranyl,
tetrahydropyrindinyl, tetrahydropyrimidinyl, tetrahydrothiopyranyl sulfone,
tetrahydrothiopyranyl sulfoxide, morpholinyl, thiomorpholinyl, thiomorpholinyl
sulfoxide, thiomorpholinyl sultone, 1,3-dioxolane, tetrahydrofuranyl, dihydrofuranyl-2-
one, tetrahydrothienyl, and tetrahydro-1,1-dioxothienyl. Typically, monocyclic
heterocycloalkyl groups have 3 to 7 members. Preferred 3 to 7 membered monocyclic
heterocycloalkyl groups are those having 5 or 6 ring atoms. A heteroatom may be

substituted with a protecting group known to those of ordinary skill in the art, for example,
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the hydrogen on a nitrogen may be substituted with a tert-butoxycarbonyl group.
Furthermore, heterocycloalkyl groups may be optionally substituted with one or more
substituents. In addition, the point of attachment of a heterocyclic ring to another group
may be at either a carbon atom or a heteroatom of a heterocyclic ring. Only stable 1somers

of such substituted heterocyclic groups are contemplated in this definition.

As used herein the term “substituent” or “substituted” means that a hydrogen radical on
a compound or group 1s replaced with any desired group that 1s substantially stable to
reaction conditions in an unprotected form or when protected using a protecting group.
Examples of preferred substituents are those found in the exemplary compounds and
embodiments disclosed herein, as well as halogen (chloro, 10do, bromo, or fluoro); alkyl;
alkenyl; alkynyl; hydroxy; alkoxy; nitro; thiol; thioether; imine; cyano; amido;
phosphonato; phosphine; carboxyl; thiocarbonyl; sulfonyl; sulfonamide; ketone;
aldehyde; ester; oxygen (-0); haloalkyl (e.g., trifluoromethyl); cycloalkyl, which may be
monocyclic or fused or non-fused polycyclic (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
or cyclohexyl), or a heterocycloalkyl, which may be monocyclic or fused or non-fused
polycyclic (e.g., pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, or thiazinyl),
monocyclic or tused or non-fused polycyclic aryl or heteroaryl (e.g., phenyl, naphthyl,
pyrrolyl, indolyl, furanyl, thiophenyl, imidazolyl, oxazolyl, i1soxazolyl, thiazolyl,
triazolyl, tetrazolyl, pyrazolyl, pyridyl, quinolinyl, isoquinolinyl, acridinyl, pyrazinyl,
pyridazinyl, pyrimidinyl, benzimidazolyl, benzothiophenyl, or benzofuranyl); amino
(primary, secondary, or tertiary); CO2CHz; CONH2; OCH2CONH2; NH2; SO2NHz;
OCHI2; CFs; OCFs; and such moieties may also be optionally substituted by a fused-ring
structure or bridge, for example -OCH20-. These substituents may optionally be further
substituted with a substituent selected from such groups. In certain embodiments, the term
“substituent” or the adjective “substituted” refers to a substituent selected from the group
consisting of an alkyl, an alkenyl, an alkynyl, an cycloalkyl, an cycloalkenyl, a
heterocycloalkyl, an aryl, a heteroaryl, an aralkyl, a heteraralkyl, a haloalkyl, -
C(O)NRi11R12, -NR13C(O)R14, a halo, -ORi3, cyano, nitro, a haloalkoxy, -C(O)Ri3, -
NRiiR12, -SRiz, -C(O)ORi3, -OC(O)Ri3, -NRizC(O)NRiiRiz2, -OC(O)NRi11R12, -
NR1:C(O)OR 14, -S(O)rRi3, -NR13S(O)rRi4, -OS(O)rRi4, S(O)rNRiiRi2, -0, -5, and -N-

Ri3, wherein r 1s 1 or 2; Ri1 and Riz, for each occurrence are, independently, H, an
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optionally substituted alkyl, an optionally substituted alkenyl, an optionally substituted
alkynyl, an optionally substituted cycloalkyl, an optionally substituted cycloalkenyl, an
optionally substituted heterocycloalkyl, an optionally substituted aryl, an optionally
substituted heteroaryl, an optionally substituted aralkyl, or an optionally substituted
heteraralkyl; or Ri1 and Ri2 taken together with the nitrogen to which they are attached is
optionally substituted heterocycloalkyl or optionally substituted heteroaryl; and Ri3 and
Ris for each occurrence are, independently, H, an optionally substituted alkyl, an
optionally substituted alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocycloalkyl, an optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl. In certain

embodiments, the term "substituent” or the adjective "substituted” refers to a solubilising

group.

The term “solubilising group” means any group which can be substantially ionized and
that enables the compound to be soluble in a desired solvent, such as, for example, water
or water-containing solvent. Furthermore, the solubilising group can be one that increases
the compound or complex’s lipophilicity. Typically, the solubilising group 1s selected
from alkyl group substituted with one or more heteroatoms such as N, O, S, each
optionally substituted with alkyl group substituted independently with alkoxy, amino,
alkylamino, dialkylamino, carboxyl, cyano, or substituted with cycloheteroalkyl or
heteroaryl, or a phosphate, or a sulfate, or a carboxylic acid. For example, by “solubilising
ocroup’ it 1s referred herein to one of the following:

- an alkyl, cycloalkyl, aryl, heretoaryl group comprising either at least one nitrogen or
oxygen heteroatom or which group 1s substituted by at least one amino group or 0xo
oroup;

- an amino group which may be a saturated cyclic amino group which may be substituted
by a group consisting of alkyl, alkoxycarbonyl, halogen, haloalkyl, hydroxyalkyl, amino,

monoalkylamino, dialkylamino, carbamoyl, monoalkylcarbamoyl and dialkylcarbamoyl;
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- one of the structures a) to 1) shown below, wherein the wavy line and the arrow line

correspond to the point of attachment to core structure of formula [A] or |B]:

The term “cycloalkyl” means a saturated cyclic alkyl radical having from 3 to 10 carbon
atoms. Representative cycloalkyls include cyclopropyl, 1-methylcyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, and cyclodecyl. Cycloalkyl

eroups can be optionally substituted with one or more substituents.

The term “halogen” means -F, -Cl1, -Br or -1.

DETAILED DESCRIPTION

The present invention therefore relates to a method for treating severe systemic
mastocytosis i a subject, preferably in human patients comprising administering a
tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate thereof to
subjects or patients 1n need of. Preferably, a therapeutically effective amount of a tyrosine
kinase inhibitor or a pharmaceutically acceptable salt or solvate thereof 1s administered

to the subject.
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Tyrosine Kinase Inhibitors for use in the present invention

Tyrosine kinases are receptor type or non-receptor type proteins, which transfer the
terminal phosphate of ATP to tyrosine residues of proteins thereby activating or
inactivating signal transduction pathways. These proteins are known to be involved 1n
many cellular mechanisms, which 1n case of disruption, lead to disorders such as
abnormal cell proliferation and mugration as well as inflammation. Within the meaning
of the present invention, a ““tyrosine kinase inhibitor” 1s thus a drug that inhibits tyrosine
kinases, thereby interfering with signaling processes within cells. Blocking such

processes can stop the cell growing and dividing.

In one embodiment, the tyrosine kinase inhibitor for use in the method for treating severe

systemic mastocytosis of the invention has the following formula [A]:

[A]

wherein R1 and Rz, are selected independently from hydrogen, halogen, a linear or
branched alkyl, cycloalkyl group containing from 1 to 10 carbon atoms, trifluoromethyl,

alkoxy, cyano, dialkylamino, and a solubilising group, m 1s 0-5 and n 1s 0-4;

the group R3 1s one of the following:
(1) an aryl group such as phenyl or a substituted variant thereof bearing any combination,
at any one ring position, of one or more substituents such as halogen, alkyl groups

containing from 1 to 10 carbon atoms, trifluoromethyl, cyano and alkoxys;
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(1) a heteroaryl group such as 2, 3, or 4-pyridyl group, which may additionally bear any
combination of one or more substituents such as halogen, alkyl groups containing from
1 to 10 carbon atoms, trifluoromethyl and alkoxy;

(111) a five-membered ring aromatic heterocyclic group such as for example 2-thienyl,
3- thienyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, which may additionally bear any
combination of one or more substituents such as halogen, an alkyl group containing from
1 to 10 carbon atoms, trifluoromethyl, and alkoxy;

or a pharmaceutically acceptable salt or solvate thereof.

In a particular embodiment the tyrosine kinase inhibitor for use in the method for treating

severe systemic mastocytosis of the invention has general formula [B]:

(R1)m [B]

wherein:

Ri 1s selected independently from hvydrogen, halogen, a linear or branched alkyl,
cycloalkyl group containing from 1 to 10 carbon atoms, trifluoromethyl, alkoxy, amino,
alkylamino, dialkylamino, solubilising group; and

m 1s 0-5:

or a pharmaceutically acceptable salt or solvate thereof.

Pharmaceutically acceptable salts preterably are pharmaceutically acceptable acid
addition salts, like for example with 1norganic acids, such as hydrochloric acid, sulfuric
acid or a phosphoric acid, or with suitable organic carboxylic or sulfonic acids, for
example aliphatic mono- or di-carboxylic acids, such as trifluoroacetic acid, acetic acid,
propionic acid, glycolic acid, succinic acid, maleic acid, fumaric acid, hydroxymaleic
acid, malic acid, tartaric acid, citric acid or oxalic acid, or amino acids such as arginine
or lysine, aromatic carboxylic acids, such as benzoic acid, 2-phenoxy-benzoic acid,
Z2-acetoxy-benzoic acid, salicylic acid, 4-aminosalicylic acid, aromatic-aliphatic

carboxylic acids, such as mandelic acid or cinnamic acid, heteroaromatic carboxylic



10

15

CA 030008%4 2018-04-04

WO 2017/060308 PCT/EP2016/073806

28

acids, such as nicotinic acid or 1sonicotinic acid, aliphatic sultonic acids, such as
methane-, ethane- or 2-hydroxyethane-sulfonic, in particular methanesulfonic acid, or

aromatic sulfonic acids, tor example benzene-, p-toluene- or naphthalene-2-sultfonic acid.

Unless otherwise indicated, references to “mesilate” are used in the present invention to
refer to a salt of methanesulfonic acid with a named pharmaceutical substance (such as
compounds of formula [A] or [B]). Use of mesilate rather than mesylate 1s in compliance
with the INNM (International nonproprietary names moditied) 1ssued by WHO

(e.g. World Health Organization (February 2000). International Nonproprietary Names
Modified. INN Working Document 05.167/3. WHO.). For example, masitinib or imatinib

mesilate mean the methanesultonic acid salt of masitinib and 1matinib, respectively.
Masitinib as tyrosine kinase inhibitor for use in the present invention

In one highly preferred embodiment, the tyrosine kinase inhibitor of formula [B] for use
in the method of the invention 1s masitinib or a pharmaceutically acceptable salt or solvate

thereof, more preferably masitinib mesilate.

Preferably, “masitinib mesilate” means the orally bioavailable mesilate salt of masitinib

— CAS 1048007-93-7 (MsOH); C2sH3oNeOS.CH3SO3H; MW 594.76:

CH3SOsH

The chemical name for masitinib 1s 4-(4-methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-
pyridin-3ylthiazol-2-ylamino) phenyl]benzamide - CAS number 790299-79-3.

Masitinib was described in US 7,423,055 and EP 1 525 200 B1. A detailed procedure for
the synthesis of masitinib mesilate is given in WO 2008/098949.

Tyrosine kinase inhibitors, preferably of formula [A] or [B] or masitinib mesilate can

preferably be used as ¢-Kit inhibitors.
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In a particular embodiment, the tyrosine kinase inhibitor or a pharmaceutically acceptable
salt or solvate thereof for use in the method for treating severe systemic mastocytosis of
the mvention 1s an inhibitor of wild-type ¢-Kit and/or Lyn or Fyn kinase activity. Stem
cell factor (SCF), the ligand of the ¢-Kit receptor, was indeed shown to be a major growth
factor for mast cell survival, proliferation, differentiation, adhesion and degranulation
processes [Reber et al.,, Eur J Pharmacol 2008:;533:327-340], with SCF-dependent
activation of c-Kit critical for mast cell homeostasis and function. The symptoms of
severe systemic mastocytosis are in particular resulting from the inappropriate or
enhanced release of mast cells mediators. In a particular embodiment, the tyrosine kinase
inhibitor or a pharmaceutically acceptable salt or solvate thereof for use in the method of
the present invention 1s thus capable of inhibiting specifically the SCEF/¢c-Kit pathway.
Similarly, Lyn and Fyn kinases were shown to play the role of key components of the
transduction pathway leading to Igk induced degranulation [Gilfillan & Tkaczyk, 2006,
Nat Rev Immunol, 6:218-230; Gilfillan et al., 2009, Immunological Reviews,
228:149-169]. Moreover, 1t has been shown that Lyn 1s an important signaling molecule
that contributes to growth of neoplastic mast cells in advanced systemic mastocytosis
|Gleixner et al. Blood. 2011 Aug 18;118(7):1885-98]. In a particular embodiment, the
tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate thereot for use
in the method for treating severe systemic mastocytosis of the present invention is thus

capable of inhibiting specifically the activity Lyn and Fyn kinases.

Masitinib 1s a small molecule selectively inhibiting specific tyrosine kinases such as c-
Kit, PDGEFR, Lyn, Fyn and to a lesser extent the fibroblast growth factor receptor
3 (FGFR3), without inhibiting, at therapeutic doses, kinases associated with known
toxicities (1.e. those tyrosine kinases or tyrosine kinase receptors attributed to possible
tyrosine kinase inhibitor cardiac toxicity, including ABL, KDR and Src) [Dubreuil et al.,
2009, PLoS ONE 2009.4(9):¢7258]. Masitinib’s strong inhibitory effect on wild-type and
juxtamembrane-mutated c-Kit receptors, results 1n cell cycle arrest and apoptosis of cell
lines dependent on ¢-Kit signaling [Dubreuil et al., 2009, PLoS ONE, 4(9):¢725§]. Stem
cell factor, the ligand of the ¢-Kit receptor, 1s a critical growth factor for mast cells; thus,
masitinib 1s an effective antimastocyte, exerting a direct antiproliferative and pro-

apoptotic action on mast cells through its inhibition of c-Kit signaling. Moreover, in vitro,
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masitinib demonstrated greater activity and selectivity against ¢-Kit than imatinib,
inhibiting recombinant human wild-type ¢-Kit with a half inhibitory concentration (1Cs0)
of 200 £ 40 nM and blocking stem cell factor-induced proliferation and c-Kit tyrosine
phosphorylation with an ICso of 150 & 80 nM 1in Ba/lF3 cells expressing human or mouse
wild-type c-Kit. In contrast, masitinib only weakly inhibited the proliferation of
Ba/b3 cells expressing the D816V ¢-Kit mutation with an ICso of 5.0 £ 2.0 uM, and by
consequence 1S 1nactive, at therapeutically viable doses, against the D816V mutation of

c-Kit.

In addition to its antiproliferative properties, masitinib can also regulate the activation of
mast cells through its targeting of Lyn and Fyn, key components of the transduction

pathway leading to Igkl induced degranulation.

Treatment of severe systemic mastocytosis with masitinib

Molecules able to inhibit the survival and/or activation of mast cells may be able to
control the symptoms and progression of severe systemic mastocytosis. In connection to
the present invention we consider that a tyrosine kinase inhibitor, notably as defined
above, especially masitinib, through 1ts inhibition of mast cell proliferation and activation,
1s fulfilling this role 1n the treatment of severe systemic mastocytosis, via but not limited

to, reducing the overall mast cell burden and inhibiting the global activity of mast cells.

In connection with the present invention, it would seem without willing to be bound by a
theory, surprisingly that a tyrosine kinase inhibitor, notably as defined above, especially
masitinib, could also be of further therapeutic benelit against severe systemic
mastocytosis by inhibiting mast cell activity via inhibition of Lyn and Fyn. This 1s
significant as it represents a mechanism of action that 1s independent from the c-Kit
signaling pathway or survival of mast cells. It follows that the subsequent decrease in
mast cell activity would lead to a lessening of mast cell mediator release symptoms and
severe systemic mastocytosis related handicap. In addition, a reduction in release of
various chemoattractants associated with mast cell migration will lessen the rate of mast
recruitment and accumulation, further lessening the symptoms of severe systemic

mastocytosis patients dampening their cascade effect. For example, SCFE 1s a chemotactic
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factor for mast cells, with mast cells themselves possessing the capacity to synthesize,
store and release SCF. 'Thus, expression of SCF 1s increased in the activation of mast
cells, with subsequent migration of other mast cells towards this source of SCE,
cumulating in mast cell accumulation. If the mast cell mediator release encountered in
severe systemic mastocytosis 18 due to an intrinsic defect that lowers the activation
threshold of mast cells, then masitinib’s inhibition of activity would help compensate or
restore normal function, with respect to mediator hypersecretion and release of the mast

cell chemoattractants, such as SCF.

A reduction of mast cell activity via the inhibitory action of masitinib on ¢-Kit, Lyn and
Fyn tyrosine kinase activity, may thus impact the overall mast cell burden and
inflammatory cascade as well as the threshold of mast cell activation and
migration/recruitment of mast cells. Unexpectedly, without willing to be bound by a
theory, 1t 1s through this multifaceted mechanism of action that the use of a tyrosine kinase
inhibitor according to the invention can elicit a response 1n severe systemic mastocytosis

patients.

The present invention relates to a method for the treatment of severe systemic
mastocytosis in a human patient, wherein said method comprises administering to a
human patient in need thereof, a tyrosine kinase inhibitor or a pharmaceutically
acceptable salt or solvate thereot, especially masitinib or a pharmaceutically acceptable

salt or solvate thereof.

In relation to the present invention, severe systemic mastocytosis in a human patient is
defined by the presence of severe mast cell mediator release associated handicap(s) in
said human patient. In other words, a human patient suffering from severe systemic
mastocytosis 1s a human patient suffering from systemic mastocytosis with severe

handicap(s) associated with mast cell mediator release.

In relation to the present invention, the term “treatment” (and its various grammatical
forms) refers to preventing, curing, reversing, attenuating, alleviating, minimizing,
suppressing or halting the deleterious effects of a disease state, disease progression,

disease causative agent (e.g., bacteria or viruses) or other abnormal condition. For
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example, treatment may involve alleviating a symptom (1.e., not necessary all symptoms)

of a disease or attenuating the progression of a disease.

The inventors have surprisingly shown that masitinib provides therapeutic benefit to a
highly distinct subpopulation of mastocytosis patients, with the severity of mast cell
mediator release associated handicaps serving as an independent predictor factor for

treatment etfficacy, 1n particular the severe handicaps of pruritus and flush (see Examples

2 and 3).

A randomized placebo-controlled phase 3 study (AB0O6006) was conducted based on the
aforementioned preliminary clinical data to determine the efficacy and safety of masitinib
compared with placebo as first-line therapy in patients with cutaneous mastocytosis,
smoldering systemic mastocytosis, or indolent systemic mastocytosis with handicap
(see ClinicalTrials.gov NCT00814073) (see Example 1). Patient handicapped status was
originally defined as ““pruritus score = 6, number of flushes per week > 7, Hamilton rating
scale (depression) = 10, number of stools per day > 4, number of mictions per day > 8,
Fatigue Impact Scale total score (asthenmia) > 407, These thresholds tor mast cell mediator
release associated handicaps describe mild to moderate handicaps; for example, the
Hamilton rating scale (depression) categories are defined according to the scoring manual
as: 0-7 normal, 8-13 mild depression, 14-18 moderate depression, 19-22 severe
depression, > 23 very severe depression. It was anticipated that the principal mechanism
of action responsible for any improvement in masitinib treated patients would be a
masitinib-induced inhibition of mast cell function as opposed to a predominantly
cytoreductive mechanism of action. It was hypothesized therefore, that the expected
patient population to benefit from masitinib treatment would include all those patients
with indolent forms of mastocytosis (including smoldering systemic, indolent systemic
and cutaneous mastocytosis), regardless of severity of mast cell mediator release
associated handicap (1.e. mild, moderate or severe handicap), as opposed to the aggressive
forms of mastocytosis (which are selected from ASM, SM-AHNMD, MCL, M(CS, and
extracutaneous mastocytoma, each being as defined in the WHO consensus classification

system for mastocytosis).
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The iventors have surprisingly shown that in a subpopulation of severe systemic
mastocytosis defined with restricted inclusion criteria, masitinib does generate a clinical

advantage compared with placebo. This subpopulation 1s defined as follows:

e Patient with documented systemic mastocytosis as delined according to either the
World Health Organization (WHOQO) diagnostic criteria, or the AB Science Systemic
Mastocytosis (ABSSM) diagnostic criteria, or the Protocol AB0O6006 v7 diagnostic

criteria; as defined hereinabove;

e Scvere mast cell mediator release associated handicap defined as the following
handicaps, including at least one, preferably 2, 3 or 4 among pruritus, flushes,

depression, or fatigue; and including at least one, preferably 2 among pruritus or

flushes:

— Pruritus score > 9:

- Number of flushes per week > 8;

- Hamilton rating scale for depression (HAMD-17) score > 19;
= Number of stools per day > 4;

- Number of micturition per day > 8;

- Fatigue Impact Scale total score (asthenia) > 75.

The inventors have surprisingly shown therefore that a distinct subpopulation responds
to masitinib treatment, with said distinction being made according to the severity (degree)
of mast cell mediator release associated handicap (see Example 3). These findings are
without precedent because the predictive therapeutic significance of mast cell mediator
release associated handicap severity in mastocytosis patients was previously unknown, in
particular the predictive therapeutic significance of severe pruritus and severe flush

handicaps. This outcome could not have been predicted by teachings from the prior-art.

Proof of concept that masitinib can generate a clinically relevant therapeutic benefit in
the subpopulation of severe systemic mastocytosis 1s supported via post-hoc analysis of
data from two phase Il clinical trials conducted in a relevant patient population (see
Example 2). For patients treated with masitinib a response rate (= 75% improvement from
baseline) of 23.0% and 23.5% was reported after 12 and 24 weeks of treatment,

respectively, based on a pooled cohort that closely simulated the selected subpopulation
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of severe systemic mastocytosis and response criteria from study ABO6006 (see
Example 1). Further it was surprisingly revealed that masitinib provides greatest
therapeutic benefit 1in the severe mast cell mediator release associated handicaps of
pruritus and flushes, 1.e. pruritus and flushes are the variables of greatest predictive power.
In contrast masitinib provided only minor response rates in the severe mast cell mediator
release associated handicaps of depression and fatigue. This contrast in predictive power
1s maintained when pairing variables of [tlushes or pruritus] as compared with | Hamilton
or FIS], with cumulative response rates of approximately 40% versus 10%, respectively.
Additionally, 1t was shown that those systemic mastocytosis patients having handicaps of
both pruritus and flushes experienced an unprecedentedly high response rate of 50% after

24 weeks of masitinib treatment.

In a particular embodiment, the method of the invention treats a severe systemic
mastocytosis patient, wherein said systemic form of mastocytosis 1s defined according to
the WHO diagnostic criteria for smoldering systemic mastocytosis or indolent systemic
mastocytosis, or by the ABSSM diagnostic criteria, or by the Protocol ABO6006 v7
diagnostic criteria, as defined hereinabove. Furthermore, the method of the mvention,
comprising administering a tyrosine kinase inhibitor, notably as defined above, and more
specifically masitinib mesilate, treats systemic mastocytosis with severe mast cell

mediator release associated handicap.

As described above, 1t indeed appears that patients sulfering from systemic mastocytosis
often experience symptoms resulting from the constitutive activation of mast cells and
release of their mediators. Collectively, these are referred to as “mast cell mediator release
symptoms”’. These symptoms may in particular comprise, but are not limited to, asthenia
(fatigue), pruritus, flushing, micturition frequency (pollakiuria), stool frequency

(diarrhea), and depression.

The method of the present invention was advantageously shown to provide a significant
beneficial effect on systemic mastocytosis patients with severe mast cell mediator release
associated handicap. According to the present invention, 1t 1s considered that the
expression “‘severe handicap” actually refers to a clinical situation wherein the treated

patients suffering from systemic mastocytosis present at least one mast cell mediator
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release associated handicap selected from the group comprising at least one of the

symptoms listed hereinabove, preferably at least one of severe pruritus or severe flushes.

In one embodiment said at least one severe mast cell mediator release associated handicap
18 selected from the list comprising: asthenia (fatigue), pruritus, tflushing, micturition
frequency (pollakiuria), stool frequency (diarrhea), and depression, and wherein 1t present
said handicaps are considered as being severe on an appropriate scale of said handicap,
preferably having the following scores: pruritus score = 9; number of flushes per
week > 8; depression measured by the Hamailton rating scale > 19; fatigue score measured

by FIS = 75; number of stools per day > 4; number of micturition per day > &.

In one embodiment said severe systemic mastocytosis 1s associated with at least two of
the six following mast cell mediator release associated handicaps: a pruritus score = 9; a
number of flushes per week > 8; a Hamilton rating scale for depression (HAMD-17) score
> 19; a number of stools per day > 4; a number of micturition per day > §; a fatigue score
(asthenia) measured by Fatigue Impact Scale = 75, wherein at least one handicap 1s

selected among pruritus, flushes, depression and fatigue (asthenia).

In one embodiment severe handicapped status i1s defined as at least two of the following
severe handicaps, of which at least one should be pruritus or flushes: pruritus score > 9;
number of flushes per week > 8; depression measured by the Hamilton rating scale > 19;
fatigue score measured by FIS > 75; number of stools per day > 4; number of micturition

per day > 8.

In one embodiment severe handicapped status 1s defined as at least one of the following
severe handicaps: pruritus score > 9, number of flushes per week = 8, depression
measured by the Hamilton rating scale > 19, fatigue score measured by FIS = 75;

preferably wherein at least one severe handicap 1s pruritus or flushes.

In one embodiment severe handicapped status is defined as at least one of the following

severe handicaps: pruritus score = 9, number of flushes per week > 8.

In one embodiment said severe handicap comprises at least one, preferably 2, 3 or 4, of

pruritus, flushes, depression, or fatigue, of which at least one should be pruritus or flushes,
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and wherein 1t present said handicaps are considered as being severe on an appropriate
scale of said handicap, preferably having the following scores: pruritus score > 9; number
of flushes per week > 8; depression measured by the Hamilton rating scale > 19; fatigue

score measured by FIS > 75,

In one embodiment said severe handicap comprises at least one, preferably 2 or 3, of
pruritus, flushes or depression, of which preferably at least one should be pruritus or
flushes, and wherein if present said handicaps are considered as being severe on an
appropriate scale of said handicap, preferably having the following scores: pruritus
score = 9; number of flushes per week > 8; depression measured by the Hamilton rating

scale > 19.

In one embodiment, said severe systemic mastocytosis 18 associated with at least a
pruritus score = 9; a number of flushes per week = &; a Hamilton rating scale for
depression (HAMD-17) score = 19; or a fatigue score (asthenia) measured by Fatigue

Impact Scale = 75.

In one embodiment, said severe systemic mastocytosis 1s associated with at least a
pruritus score > 9 and a number of flushes per week > §; a pruritus score > 9 and a
Hamilton rating scale for depression (HAMD-17) score > 19; a pruritus score > 9 and a
fatigue score (asthenia) measured by Fatigue Impact Scale > 75; a number of tlushes per
week > 8 and a Hamilton rating scale for depression (HAMD-17) score = 19; a number
of flushes per week > 8 and a fatigue score (asthenia) measured by FFatigue Impact Scale
>75; or a Hamilton rating scale for depression (HAMD-17) score > 19 and a fatigue score

(asthenia) measured by Fatigue Impact Scale > 75.

In one embodiment, said severe systemic mastocytosis 1s associated with at least a
pruritus score = 9, a number of flushes per week > 8 and a Hamilton rating scale for
depression (HAMD-17) score > 19; a pruritus score = 9, a number of flushes per
week > 8 and a fatigue score (asthenia) measured by Fatigue Impact Scale > 75; or a
number of tlushes per week > 8, a Hamilton rating scale for depression (HAMD-17) score

> 19 and a fatigue score (asthenia) measured by Fatigue Impact Scale > 735.
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In one embodiment, said severe systemic mastocytosis 1s associated with at least a
pruritus score = 9; a number of flushes per week = 8, a Hamilton rating scale for
depression (HAMD-17) score = 19 and a fatigue score (asthenia) measured by Fatigue

Impact Scale > 735.

In a particular embodiment, the method of the present invention in particular
advantageously demonstrated a treatment response as a = 75% improvement of the
handicap from baseline. The level of response obtained with the method of the imnvention

thus represents a highly clinically relevant improvement.

In a particular embodiment, the present invention thus relates to the use of at least one
tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate thereof as
described above, and more particularly masitinib or a pharmaceutically acceptable salt or
solvate thereof, for the preparation of a medicament for the treatment of severe systemic
mastocytosis, and in particular systemic mastocytosis with severe mast cell mediator

release associated handicap, in human patients.
In one embodiment, the subject 1s not a mast cell activation syndrome (MCAS) patient.

The expression “mast cell activation syndrome”™ (MCAS), as used in the present
application, encompasses a collection of clinical signs and symptoms resulting from the
inappropriate activation of mast cells, wherein no proliferation or otherwise accumulation
of mast cells 1s observed. According to an embodiment, MCAS corresponds to the
syndrome defined by the Molderings criteria, or the Valent diagnostic criteria, or the Akin

diagnostic criteria, as defined below.

In a first embodiment, MCAS 1s defined according to Molderings et al. (Molderings et al.,
Journal of Hematology & Oncology, 2011, 4:10), and thus relates to a syndrome tor which
both hereinafter major criteria or the second hereinaftter major criterion and at least one
hereinafter minor criterion are fulfilled:
- Major criteria:
o Multifocal or disseminated dense infiltrates of mast cells in bone marrow
biopsies and/or 1n sections of other extracutaneous organ(s), e.g.

gastrointestinal tract biopsies; CD117-, tryptase- and CD25-stained;
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o Unique constellation of clinical complaints as a result of a pathologically

increased mast cell activity (mast cell mediator release syndrome).
- Minor criteria:

o Mast cells in bone marrow or other extracutaneous organ(s) show an
abnormal morphology (> 25%) in bone marrow smears or in histologies;

o Mast cells 1n bone marrow express CD2 and/or CD25;

o Detection of genetic changes in mast cells from blood, bone marrow or
extracutaneous organs for which an impact on the state of activity of
atfected mast cells 1n terms of an increased activity has been proved;

o Evidence of a pathologically increased release of mast cell mediators by
determination of the content of: tryptase in blood, N-methylhistamine in
urine, heparin in blood, chromogranin A 1n blood, other mast cell-specific

mediators (e.g. leukotrienes, prostaglandin D2).

In a second embodiment, the term MCAS 1s defined by the Valent diagnostic criteria
(Valent et al, Int Arch Allergy Immunol 2012, 157:215-225), and thus relates to a
syndrome for which the following criteria are fulfilled:

1. Typical clinical signs and symptoms, including: flushing, pruritus, urticaria,
angioedema, nasal congestion, nasal pruritus, wheezing, throat swelling,
headache, hypotension, and diarrhea;

2. Substantial and transient increase m a mast cell (MC)-derived mediator in
biological fluids [preferably serum total tryptase, but also histamine/histamine
metabolites and prostaglandin D2 (PGD2)/PGD2 urinary metabolites] during or
shortly after the acute event compared to a baseline level recorded either before
the acute event or at least 24 h after all clinical signs and symptoms of the event

have completely resolved;

(2

An objective major response of clinical symptoms to agents that attenuate the

production or activity of MC-derived mediators.

According to the definition of Valent et al, all three criteria should be met to define
MCAS. However, 1n some circumstances, a patient may not respond to a drug and may

even require intensive care and epinephrine administration. In such a patient, the
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condition may still be considered as MCAS 1f typical symptoms (1) and an increase in

MC mediators (2) are present, and a primary underlying MC disease (e.g. SM) or an

underlying Igk-mediated disease (e.g. allergy) 1s known.,

In a third embodiment, the term MCAS 1s defined by the Akin diagnostic criteria (Akin
et al., J Allergy Clin Immunol, 2010, 126(6):1099-1104), and thus relates to a syndrome

tor which the following criteria are tulfilled:

Episodic symptoms consistent with mast cell mediator release atfecting two or
more organ systems evidenced as follows:

o skin: urticarial, angioedema, flushing;

o gastromtestinal: nausea, vomiting, diarrhea, abdominal cramping;

o cardiovascular: hypotensive syncope or near syncope, tachycardia;

o respiratory: wheezing;

o naso-ocular: conjunctival injection, pruritus, nasal stuffiness;
A decrease 1n the frequency or severity, or resolution of symptoms with anti-
mediator therapy: H1 and H2 histamine receptor antagonists, anti-leukotriene
medications (cysL'T receptor blockers or 5-L.O inhibitor), or mast cell stabilizers
(cromolyn sodium);
Evidence of an elevation 1in a validated urinary or serum marker of mast cell
activation: documentation of elevation of the marker above the patient’s baseline
during a symptomatic period on at least two occasions; or if baseline tryptase
levels are persistently > 15 ng, documentation of elevation of the tryptase above
baseline 1n one occasion. Total serum tryptase 1s recommended as the markers of
choice; less specitic (also from basophils) 24 hours urine histamine metabolites
or 11-beta-prostaglandin F2;
Primary (clonal) and secondary disorders of mast cell activation ruled out.
Primary disorders of mast cell activation include: anaphylaxis with an associated
clonal mast cell disorder, and monoclonal mast cell activation syndrome
(MMAS). Secondary disorders of mast cell activation include: allergic disorders,
mast cell activation associated with chronic intlammatory or neoplastic disorders,

physical urticarias, chronic autoimmune urticaria.,
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Dosage regimen

Regarding best dosage regimen, the tyrosine kinase inhibitor or a pharmaceutically
acceptable salt or solvate thereof for use in the method of the invention, especially
masitinib or a pharmaceutically acceptable salt or solvate thereof, 1s to be administered at
a daily dose of between about 1.5 to 9.0 mg/kg/day; for example, 1.5, 3.0, 4.5, 6.0, 7.5,
or 9.0 mg/kg, more preferably 3.0, 4.5 or 6 mg/kg/day (mg per kg bodyweight per day).

Nonetheless said tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate
thereof, especially masitinib or a pharmaceutically acceptable salt or solvate thereof, can
be dose escalated by increments of about 1.5 mg/kg/day in low responder patients to reach

a maximum of about 9.0 mg/kg/day, more preferably 6 mg/kg/day.

In one embodiment dose escalation of said tyrosine kinase inhibitor or a pharmaceutically
acceptable salt or solvate thereof occurs at any time-point after at least 4 weeks after the
initial dose has been admunistered and prior to 26 weeks after the initial dose has been

administered; for example at week-4, week-8, week-12, week-16, week-20, or week-24.

Fach dose escalation 1s subjected to toxicity controls, including but not limited to:
previous 4-week treatment period at a constant dose of study treatment and no suspected
severe adverse event was reported and no suspected adverse event led to treatment
interruption and no suspected adverse event 1s ongoing at the time of the dose increase,
regardless of its severity. In the absence of any of the above mentioned toxicity events,
the predefined dose escalation may occur. In the case of an ongoing non-severe suspected
adverse event at the time of the dose escalation or treatment interruption without dose
reduction at time of treatment resumption, any dose increase 1s delayed until after an
additional 4-week treatment period. No dose escalation will be authorized for patients

who have had a dose reduction for safety reasons.

In one embodiment said tyrosine kinase inhibitor or a pharmaceutically acceptable salt or
solvate thereof, preferably masitinib or a pharmaceutically acceptable salt or solvate
thereof, 1s initially administered per os, preferably in two daily intakes, at a dose of
3 mg/kg/day during 4 weeks, then 4.5 mg/kg/day during 4 weeks, and then 6 mg/kg/day

thereatter.
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In another embodiment said tyrosine kinase inhibitor or a pharmaceutically acceptable
salt or solvate thereof, preferably masitinib or a pharmaceutically acceptable salt or
solvate thereof 1s nitially administered at a dose of 4.5 mg/kg/day during 12 weeks, and

then 6 mg/kg/day thereatter.

Any dose indicated herein refers to the amount of active ingredient as such, not to its salt

form.

(Given that the masitinib dose 1n mg/kg/day used in the described dose regimens refers to
the amount of active ingredient masitinib, compositional variations of a pharmaceutically

acceptable salt of masitinib mesilate will not change the said dose regimens.

In a particular embodiment, masitinib or a pharmaceutically acceptable salt or solvate
thereof may further be administered via different routes of administration but oral
administration 1s preferred. Thus, 1n still another preferred embodiment, in the use or the
method above, masitinib or salts or solvates thereof, 1s admunistered orally; preferably
twice a day for long term period such as over more than 6 months, preferably more than
12 months. Masitinib or a pharmaceutically acceptable salt or solvate thereof can be

administered 1n the form of 100 and 200 mg tablets.

According to a particular embodiment, the pharmaceutical composition or medicament
for use 1n the method for treating severe systemic mastocytosis of the invention is thus an

oral composition.

As 1s known to the person skilled in the art, various forms of excipients can be used
adapted to the mode of administration and some of them can promote the effectiveness
of the active molecule, e.g. by promoting a release profile rendering this active molecule

overall more effective tor the treatment desired.

Pharmaceutical compositions, medicaments or compositions tor use in the method of the
invention are thus able to be administered 1n various forms, more specially for example
in an injectable, pulverizable or ingestible form, for example via the intramuscular,
intravenous, subcutaneous, intradermal, oral, topical, rectal, vaginal, ophthalmic, nasal,

transdermal or parenteral route. A preferred route 1s oral administration.
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The present invention notably covers the use of a compound according to the present

invention for the manufacture of pharmaceutical composition or medicament.

Such medicament or pharmaceutical composition can take the form of a medicament or
pharmaceutical composition adapted tor oral administration, which can be formulated
using pharmaceutically acceptable carriers well known in the art in suitable dosages. Such
carriers enable the pharmaceutical compositions to be formulated as tablets, pills, dragees,
capsules, liquids, gels, syrups, slurries, suspensions, and the like, for ingestion by the
patient. In addition to the active ingredients, these pharmaceutical compositions may
contain suitable pharmaceutically-acceptable carriers comprising excipients and
auxiliaries which facilitate processing of the active compounds into preparations which
can be used pharmaceutically. Further details on techniques for formulation and

administration may be found 1n the latest edition of Remington's Pharmaceutical Sciences

(Maack Publishing Co., Easton, Pa.).

EXAMPLES

The present invention 1s further illustrated by the following examples.

Study AB0O6006 was a prospective, multicenter, randomized, double blind, placebo-
controlled, 2-parallel group with a randomization 1:1, phase 3 study to compare efficacy
and safety of masitinib at 6 mg/kg/day to placebo in treatment ol patients with
documented smoldering systemic mastocytosis, indolent systemic mastocytosis or
cutaneous mastocytosis, with (mild to moderate) handicap. The trial lasted 24 weeks with

possible extension.

In accordance with protocol amendment version 7.0 (v7), the study population was
amended to a more restricted subpopulation of mastocytosis. The objective theretfore

became to compare efficacy and safety of masitinib at 6 mg/kg/day to placebo 1in
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treatment of patients with systemic mastocytosis with severe handicap (patients with

severe systemic mastocytosis). The trial lasted 24 weeks with possible extension.

Inclusion of patients having systemic mastocytosis

Eligible patients according to the protocol ABUO6006 v7 diagnostic criteria thus relate to
a disease tor which the following criteria are tulfilled:
1. Patient with one of the following documented mastocytosis as per WHO
classification:
a. Smoldering Systemic Mastocytosis;
b. Indolent Systemic Mastocytosis; and/or
2. Patient with documented mastocytosis and evaluable disease based upon histological
criteria including typical infiltrates of mast cells 1n a multifocal or diffuse pattern in

skin and/or bone marrow biopsy.

The former inclusion criterion was applied to include non-aggressive forms of systemic
mastocytosis according to WHO classification, while the latter selected patients matching
those from the masitinib phase 2 trials, for which this 1s a confirmatory study. 'To ensure
consistency in the Investigator’s application of diagnostic criteria it was necessary to
develop a new definition of systemic mastocytosis respecting criteria 1 and 2 of the
protocol. 'To be noted, criterion 2 allows several possibilities tor the combination of
organs (bone marrow, skin, digestive organs, etc.) and allows for a diagnosis of systemic

mastocytosis for patients who have mastocytes in bone marrow without any abnormality.

The resultant diagnostic criteria were referred to as the "AB Science Systemic
Mastocytosis (ABSSM) criteria’, as described hereinabove. Thus, a diagnosis of systemic
mastocytosis 1s veritied it any the tollowing four criteria are tulfilled at baseline or before

baseline:

e Presence of mast cells in any bone marrow biopsy or aspirate associated with at least
one sign of abnormality, wherein said abnormal signs are:
- More than 1% infiltration of mast cells in bone marrow:
- Aggregates of more than 15 mast cells in bone marrow that can be described

by the following words: nodules, seats, clusters, toci, or granuloma;
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- More than 25% atypical mast cells in a sample of bone marrow;

- Abnormal mast cells 1n the sample of bone marrow with microscopic testing
that can be described by the following words: spindled, abnormal, atypical,
tusitorm, dystrophic, pathologic, dysmorphic;

- Abnormal immunohistochemistry signs: mast cells in bone marrow express

CD2 and/or CD25 present;

- c-Kit point mutation at codon 816 (c-Kit 816) in bone marrow.

e Detection of ¢c-Kit 816 1n bone marrow without evidence of mast cells in bone marrow

and detection of ¢-Kit 816 1n skin biopsy justitying clonality;

e Presence ol mast cells in bone marrow biopsy or aspirate without signs of mast cell

abnormality;

e [xcess of mast cells detected 1n digestive organs in addition to excess of mast cells 1n

the skin.

The phase 3 study was designed to evaluate masitinib etficacy and safety in severe

systemic mastocytosis patients, with or without D316V mutation of ¢-Kit

Severe systemic mastocytosis

Severe systemic mastocytosis was defined as the presence of at least two of the six
following mast cell mediator release associated handicaps: a pruritus score > 9; a number
of tlushes per week = 8; a Hamilton rating scale for depression (HAMD-17) score = 19;
a number of stools per day = 4; a number of micturition per day = 8; a fatigue score
(asthenia) measured by Fatigue Impact Scale > 75, wherein at least one handicap 1s

selected among pruritus, flushes, depression and fatigue (asthenia).

T'o be noted, for the purpose of efficacy analysis a patient was also classified as severe 1f
they suffered from at least one of the main handicaps constituting the primary endpoint:
Pruritus score > 9; number of flushes per week > 8; Hamilton rating scale for depression
(HAMD-17) score > 19; Fatigue Impact Scale total score (asthenia) = 75. The criterion
of “at least two of the following handicaps™ including handicaps on stools and micturition,
was relaxed to “at least one of the main handicaps”™ (1.e. pruritus, flushes, depression and

fatigue).
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Patients enrolled in the phase 3 study had between one and four of the following severe

mastocytosis related symptoms at baseline:

e Pruritus score > 9:
e Number of flushes per week > §;
e Depression measured by the Hamilton rating scale (HAMD-17) score > 19;

e Asthenia measured by the Fatigue Impact Scale total score =75.
The study enrolled 135 patients with severe systemic mastocytosis.

Patients with systemic mastocytosis with severe handicap were randomized in two
treatment groups including: Group 1: patients received masitinib 6 mg/kg/day, and Group
2: patients received placebo. The two treatment groups were defined such as to equally
balance handicap/scores at baseline regarding pruritus, flushes, depression and fatigue,
which might influence the study outcome. The randomization procedures included a
minimization process aimed at reducing any ditference in the distribution of the
handicaps/scores at baseline and country in patients with documented smoldering or

indolent systemic mastocytosis with severe handicap.

Patients with one of the following documented mastocytosis as per WHO classification
were excluded from the study: cutaneous mastocytosis; not documented smoldering
systemic mastocytosis or indolent systemic mastocytosis; systemic mastocytosis with an
associated clonal hematologic non mast cell lineage disease (SM-AHNMD); mast cell

leukemia (MCL); or aggressive systemic mastocytosis (ASM).

Intention-To-Treat (ITT) dataset — The ITT population was defined as all patients

randomized presenting a documented systemic mastocytosis with severe handicap as
defined above (and as documented also by protocol version 7.0). Patients were classified
according to the treatment-arm to which they have been randomized, irrespective of the

actual treatment received.
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patients with severe systemic mastocytosis who took at least one dose of study treatment

(masitinib/placebo).

Per Protocol (PP) dataset — 'The PP data set consisted of all patients of the mI'T'l" data set

without any major protocol deviation. This was the set of patients who participated in the
study as intended. Patients terminating the study prematurely were included in the PP
data set provided that there was no protocol deviation. Before locking the data base, the
precise reasons for excluding patients from the PP data set were fully defined and
documented by the Data Review Committee. Protocol deviations were delined as:
inclusion and non-inclusion criteria were not met, intake of torbidden medication, non-
respect of visit dates, missing value for main criterion without premature termination,

non-respect of protocol design, any other deviations during the course of the study.

Satety population — The safety population consists of all patients presenting a documented

systemic mastocytosis with severe handicap as defined by protocol version 7.0 who took

at least one dose of study medication (masitinib or placebo),

Statistical Methods

Efficacy: Handicaps are delined as:

- Main handicaps: pruritus score = 9, number of flushes per week > 8,
HAMD-17 score > 19, Fatigue Impact Scale > 75;

- Other handicaps: micturition > 8, stools > 4.

Response on a handicap 1s defined as an improvement > 73% from baseline for pruritus,

tlushes, Hamilton, and fatigue.

Primary analysis

The primary objective of the phase 3 study was to detect a statistically significant
difference between masitinib (plus concomitant symptomatic treatments) and placebo
(plus concomitant symptomatic treatments) in cumulative response on four severe

symptoms, referred to also as handicaps.
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Cumulative response by patient™handicap — Por all the patients, the response at each study

visit (5 visits from week 8 to week 24) will be calculated on each handicap present at
baseline (among pruritus, flushes, Hamilton and F1S) as defined above. Thus, from 5 to
20 responses will be calculated per patient: 5 it the patient presents only 1 handicap at
baseline corresponding to the 5 visits, and 20 if the patient presents with 4 handicaps at

baseline corresponding to the 4 handicaps times 5 visits.

Primary analysis (referred to as “4H75% response™) was based on the comparison
between masitinib and placebo in the number of actual responses between week 8 and
week 24 divided by the total number of possible responses over the same treatment period.
At each patient evaluation between weeks 8 and 24, each of the above four severe
symptoms was evaluated. An improvement > 75% with respect to baseline in one

symptom represented one positive treatment response.

For qualitative binary variables, such as a response (yes/no), main analysis was performed
with the Missing Data equal to Failure (MDF) method, and sensitivity analysis will be
performed on Observed Cases (OC, no replacement of the missing data) The MDF
method 1s defined as follows:

= Replacement of missing value for patients withdrawn from the study:

- Case 1. discontinuation for toxicity, lack of etficacy, or unknown reason. In
this case, missing data was imputed as failure (missing = failure as primary
analysis);

- Case 2: discontinuation for a documented reason excluding toxicity or lack of
etficacy. In this case, non-observed values can be considered as Missing At
Random (MAR), and no imputation will be done (Observed Cases).

= Replacement of missing value for patients present at the visit: If data was missing

despite the patient being present at the visit, said missing data was not replaced.

Secondary analysis

Secondary analyses were based on the following endpoints:

e (Cumulative 75%-response rate for pruritus (1H75% response);
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e (umulative 75% response rate on the handicaps of pruritus or flushes (ZH75%
response);
e (Cumulative 75% response rate on the handicaps of pruritus or flushes or

depression (3H75% response);

e Mean change in tryptase level relative to baseline at week 24, in patients with

baseline level =20 pg/L.

The symptoms of pruritus and flush are well-recognized to be associated with mast cell

activation in mastocytosis.

Depression 1s a symptom that has an important impact on quality of life of patients

suffering from mastocytosis, and 1s therefore of high clinical relevance.

Tryptase 1s a biological product released by mast cells and an established marker of mast

cell burden and activity.,

Cumulative response on pruritus among patients with the handicap at baseline:

Cumulative response 1s calculated for pruritus because pruritus is considered as the most
objective and representative measure 1n mastocytosis benefiting from a validated
measure. For the patients presenting the handicap at baseline (i1.e. score > 9), the response
at each study visit (5 visits from week 8 to week 24) will be calculated as defined above.
Thus, 5 responses will be calculated by the patient for each secondary variable listed.
Replacement of missing data was performed via the Missing Data equal to Failure (MDF)

method for patients based on the rules described hereinbefore.

baseline: Cumulative response 1s calculated for pruritus and/or flushes handicaps because
these are direct markers of mast cell activity and therefore the most relevant symptoms
of mastocytosis. Handicap at baseline 1s defined as: pruritus score > 9 and flushes per
week > 8. Response 1s defined as an improvement with respect to the baseline
values =75%. For all patients, the response at each study visit (5 visits from Week-8 to
Week-24) will be calculated on each handicap present at baseline (among pruritus and
flushes), as defined above. Thus, from 5 to 10 responses will be calculated per patient:

S responses if the patient presents only 1 handicap at baseline (corresponding to the
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dvisits) and 10 responses if the patient presents both handicaps at baseline
(corresponding to the 2 handicaps times the 5 visits). Replacement of missing data was
performed via the Missing Data equal to Failure (MDF) method for patients based on the

rules described hereinbetore.

Example 2

Proot of concept that masitinib can generate a chinically relevant therapeutic benefit in
the subpopulation of severe systemic mastocytosis 1s supported via post-hoc analysis of
data from two phase 2 clinical trials conducted in a relevant patient population. The
AB04010 phase 2 study was conducted in patients with indolent forms of mastocytosis
with handicap and not bearing activating point mutations in the phosphotransierase
domain of ¢-Kit such as the main mutation Asp-816-Val. The ABO6013 phase 2 study
was conducted in patients with mastocytosis with handicap and bearing activating point

mutations in the phosphotransterase domain of c¢-Kit such as the main mutation

Asp-816-Val.

Subpopulation of severe systemic mastocvtosis (at least one severe mast cell mediator
release associated handicap at baseline from among pruritus, flush frequency, fatigue, or

depression)

In one scenario, among those systemic mastocytosis patients from these pooled studies,
28 patients met the criteria for severe handicap at baseline, as defined as having at least
one handicap selected from pruritus, tlushes, fatigue or depression (defined respectively
as: pruritus score =9, tlushes frequency per week =g, FIS = 75, or Hamilton score >19)
with a total of 53 severe baseline handicaps reported (note that a given patient may present
with more than one handicap). Assessment of treatment response on a handicap was
defined as a = 75% 1mprovement from baseline on at least one handicap among pruritus,
flushes, fatigue or depression. Results for overall response rates as well as relative

changes in individual handicaps and response rates are presented in Table 1.

Overall, at week 12, there was a response rate of 28.3%. A significant improvement was
observed for the variables of flushes frequency (p<0.001), pruritus (p=0.002) and FIS
score (p=0.004), with an improving trend 1n the Hamilton score (p=0.063). At week 24,
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there was an overall response rate of 23.5%. The slight decrease in response rate between
week 12 to week 24 was 1n part due to patients deciding not to enter the studies extension
phases. However, statistically significant improvement was maintained over this time for
the variables of flushes frequency (p<0.001), pruritus score (p=0.002) and FIS score
(p=0.004) with again an improving trend in the Hamilton score (p=0.063).

Considering cumulative response analysis, 1.e. the sum of actual responses between weeks
8 and 24 (3 time-points: W8, W12, and W24) divided by the total number of possible

responses over the same treatment period, the response rate was 26.1% (see Table 2).

Table 1. Masitinib treatment effect in pooled (AB0O6013 and AB04010 mastocytosis
studies) cohort simulating a subpopulation of severe systemic mastocytosis (at least one
severe mast cell mediator release associated handicap at baseline from among pruritus,

flush frequency, fatigue, or depression) - Overall response and individual handicap

change.
Week 12 Week 24
Overall response > 75% " 25.0% 23.5%
Number of flushes > & Relative change™* -64.6% (30.8) | -75.3% (30.0)
p value <(.001 <0.001
Pruritus score > 9 Relative change™* -37.69% (43.3) | -34.5% (42.9)
p value 0.002 0.003
FIS score = 75 Relative change™* -27.2% (21.7) | -27.6% (25.1)
p value <().001 <0.001
Hamilton score > 19 Relative change™* -40.5% (37.1) | -42.0% (36.1)
p value 0.063 0.063

* Response rate missing data considered as fatlure. + Response defined as a > 75% improvement
from baseline on at least one handicap among pruritus, flushes, fatigue or depression. ** Mean

relative change (%) with respect to baseline (8D), Last Observation Carried Forward.

Pruritus and flushes are the variables of greatest predictive power

An analysis of response rates associated with specific handicap variables, as opposed to

overall response rates, has unexpectedly and surprisingly revealed that masitinib provides
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oreatest therapeutic benefit in the severe mast cell mediator release associated handicaps
of pruritus and flushes (Table 2). An equally unexpected and surprising finding was that
masitinib provided only minor response rates in the severe mast cell mediator release
associated handicaps of depression, fatigue, micturition frequency (pollakiuria), and stool
frequency (diarrhea), making them vulnerable to masking due placebo-ettect, which 1s
expected to be high in this indication (1.e. any treatment-effect is indiscernible with
respect to placebo treatment). This contrast in predictive power is maintained when
pairing variables of [flushes or pruritus] when compared with [Hamilton or FIS], with

cumulative response rates of approximately 40% versus 10%, respectively (see Table 2).

Table 2. Breakdown of individual handicap response rates. Masitinib treatment effect in
pooled (AB06013 and AB04010 mastocytosis studies) cohort simulating a subpopulation
of severe systemic mastocytosis (severe mast cell mediator release associated handicap
at baseline from among pruritus, flush frequency, fatigue, or depression) - Breakdown of

individual handicap response rates.

Cumulative response rate (>75%)
from WS to W24 (%)

Overall Response™ 206.1
Flushes only 52.8
Pruritus only 28.0
Hamilton only 16.7
FIS only 3.0

Micturition frequency (pollakiuria) only 1.8

Stool frequency (diarrhea) only 18.4
Flushes or Pruritus ** 38.8
Hamilton or FIS ** 10.3

* Overall response rate defined as proportion of patients reporting a > 73% improvement from
baseline on at least one handicap among pruritus, flushes, fatigue or depression. ** 2-handicap
response rate defined as proportion of patients reporting a > 75% improvement from baseline on
at least one handicap from [flushes or pruritus], or on at least one handicap from [Hamuilton or

FIS]. Analysis based on missing data considered as failure (observed cases alter W12).

Consequently, those patients 1dentified as having systemic mastocytosis with severe mast

cell mediator release associated handicap of pruritus and/or flushes represent a highly
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distinct subgroup from the overall population of patients with indolent forms of
mastocytosis with handicap, for which masitinib can be expected to provide a clinically
relevant therapeutic benefit. That 1s to say, systemic mastocytosis with severe mast cell
mediator release associated handicap of pruritus and/or flushes 1s a highly predictive

biomarker for masitinib treatment efficacy in severe systemic mastocytosis.

Subpopulation of systemic mastocytosis with severe handicap in pruritus and flush

frequency

In an alternative scenario, among those systemic mastocytosis patients from these pooled
studies, 4 patients met the criteria for severe handicap at baseline, as defined as having
handicaps of both pruritus and flushes (defined respectively as: pruritus score =9, and
flushes frequency per week =>8) with a total of & severe baseline handicaps reported.
Assessment of treatment response on a handicap was defined as a > 75% improvement
from baseline on at least one handicap among pruritus or tlushes. Results for overall
response rates as well as relative changes 1n individual handicaps and response rates are
presented 1n Table 3. Overall, at week 24 there was a response rate of 50.0%. An
improving trend was observed for pruritus and flush variables, this subgroup size

probably being too small to demonstrate statistical significance.

Table 3. Masitinib treatment effect in pooled (AB06013 and AB04010 mastocytosis
studies) cohort stimulating a subpopulation of severe systemic mastocytosis (severe mast
cell mediator release associated handicap at baseline of pruritus and flushes) - Overall

response and 1ndividual handica.p change.

* Response rate missing data considered as ftailure. ¥ Response defined as a > 75% improvement
from baseline on at least one handicap among pruritus or flushes. ** Mean relative change (%)

with respect to baseline (8D), Last Observation Carried Forward.
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(Clinical data have shown that masitinib provides therapeutic benefit to a highly distinct
subpopulation of mastocytosis patients, with the severity of mast cell mediator release
associated handicaps serving as an independent predictor factor for treatment efficacy.
These findings are without precedent because the predictive therapeutic significance of
mast cell mediator release associated handicap severity in mastocytosis patients was
previously unknown, in particular the predictive therapeutic significance of severe

pruritus and severe flush handicaps.

A prospective, multicenter, randomized, placebo-controlled, parallel-group, phase
3 study, evaluated the efficacy and satety of masitinib (6 mg/kg/day administered orally
in two daily intakes over 24-weeks with a double-blind extension phase possible) for the
treatment of indolent systemic mastocytosis, smoldering systemic mastocytosis or
cutaneous mastocytosis, 1n patients with mast cell mediator release symptoms that were

refractory to conventional symptomatic treatment (see Example 1).

For analysis of masitinib’s treatment-effect according to severity of mast cell mediator
release associated handicaps a comparison was made between three patient groups
derived tfrom the overall study population:

- One group comprised patients diagnosed as having indolent systemic
mastocytosis or smoldering systemic mastocytosis with severe mast cell mediator
release symptoms. Severe mastocytosis was defined as patients having at least two
ol the six following mast cell mediator release associated handicaps at baseline:
pruritus score = 9, number of flushes per week > 8, Hamilton rating scale for
depression (HAMD-17) score = 19, a fatigue score (asthenia) measured by Fatigue
Impact Scale (FIS) = 75, number of stools per day > 4 (diarrhea), number of
micturition per day > 8 (pollakiuria), wherein at least one handicap 1s selected
among pruritus, flushes, depression and fatigue (asthenia);

- A second group comprised patients diagnosed as having severe indolent systemic
mastocytosis, severe smoldering systemic mastocytosis, or severe cutaneous
mastocytosis. Hence, this subpopulation 1s less restricted with inclusion of

cutaneous mastocytosis having severe mast cell mediator release symptoms at
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baseline. This group provides comparative analysis for patient selection according
to variant of mastocytosis (1.e. systemic versus cutaneous);

- A third group comprised all randomized patients to study ABO6006,
corresponding therefore to the least restricted population, comprising patients
with severe/non severe indolent and smoldering systemic mastocytosis, and
severe/non severe cutaneous mastocytosis. This group provides comparative
analysis based on patient selection according to severity of mast cell mediator

release symptoms.

Results for various measures of treatment-etfect, 1.e. response rates and mean change
relative to baseline, are presented in Tables 4 to 6 for the atorementioned patient groups.
These data demonstrate that masitinib generates a clinical advantage in the subpopulation
of severe systemic mastocytosis that 1s unexpectedly superior to other patient cohorts.
The data presented 1n this example are in part taken from preliminary analysis (cut-off
date November 2015) and as such represent a close approximation to the final, validated

dataset.

Tables 4 and 5 show that masitinib generates a clinical advantage in the subpopulation of
severe mdolent/smoldering systemic mastocytosis that 1s unexpectedly superior to other
patient cohorts. This 1s evidenced by (1) statistically significant masitinib treatment-effect
when compared with placebo (according to the 4H[75%], 3H|75%], 2H[75%] response
criteria) that 1s not apparent in the comparator patient populations, and (11) the relative

improvement in treatment-effect response between populations (according to the variable

Factor Ditt).

Table 4 provides a comparison between the subpopulations of severe indolent/smoldering
systemic mastocytosis versus severe cutancous/indolent/smoldering mastocytosis with

response criteria according to severe baseline handicaps.

Table 5 provides a comparison between the subpopulations of severe indolent/smoldering
systemic mastocytosis versus all randomized patients with response criteria according to
moderate baseline handicaps. In this case the number of baseline handicaps considered is

oreater because of the less stringent thresholds on baseline handicap definition. This
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analysis 1s necessary for matched comparison with the overall study population, 1.e. for

inclusion of non-severe patients.

Table 6 provides a comparison between the subpopulations of indolent/smoldering
systemic mastocytosis with severe baseline handicap versus all randomized patients with
respect to mean relative change in pruritus score from baseline at week 24. The symptom
of pruritus 1s well-recognized to be associated with mast cell activation 1n mastocytosis
and therefore provides a direct measure of treatment-effect on mast cell activity. From
this it 1s evident that the masitinib treatment-etfect 1s substantially greater (approximately
0-told) tor the severe indolent/smoldering systemic mastocytosis cohort when compared

with the overall population.

Taken together, these data demonstrate that masitinib generates a clinical advantage in
the restricted population of severe systemic mastocytosis that 1s unexpectedly superior to
other patient cohorts. These findings support the use of severity of mast cell mediator
release associated handicaps as an independent predictor factor for masitinib treatment

efficacy and patient selection from among non-aggressive forms of mastocytosis.

Definitions:

7 Comparison ol severe baseline handicaps in given population, wherein said severe
handicap 1s defined as: pruritus score = 9, number of flushes per week > 8§, Hamilton
rating scale for depression (HAMD-17) score > 19, Fatigue Impact Scale (FIS) total

score > 75,

© Comparison of moderate baseline handicaps in given population, wherein said moderate

handicap 1s defined as: pruritus score > 6, number of tlushes per week =7; HAMD-17

> 10, FIS >40.
NS = non-significant.

Diff = absolute difference in response rates between treatment-arms of a given population

(masitinib arm minus placebo arm).
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Factor Diff = ratio of "Dift” between compared populations showing relative superiority

of response rate for severe systemic population over the comparator population.

Cumulative response was defined as the sum of actual responses between weeks 8 and
24 (5 tme points with visits scheduled every 4 weeks) divided by the total number of
possible responses over the same treatment period. Response was defined as a decrease

in baseline symptom by 75%.

*4H|75%] (primary etficacy analysis outcome measure) = cumulative response on at least
one of four baseline handicaps selected from pruritus, flushes, depression, and asthenia
in the mI'T'l" population with missing data considered as failure. Response was defined as

a decrease 1n baseline symptom by 75%.

**3H[75%] = cumulative response on pruritus or flushes or depression in the miTT
population with missing data considered as failure. Response was defined as a decrease

in baseline symptom by 75%.

#ER2H[75% ] = cumulative response on pruritus or flushes in the mI'TT population with

missing data considered as failure. Response was defined as a decrease in baseline

symptom by 75%.

s PEH = patients with both pruritus and flushes handicap at baseline. Response was

defined as a decrease 1n baseline symptom by 75%.

Table 4. Summary of response analyses according to severe baseline handicap,
comparing patients with severe indolent/smoldering systemic mastocytosis against

patients with severe cutaneous/indolent/smoldering mastocytosis.

Severc Severe indoleat/smoldering —
baseline systemict cutaneous/indolent/smoldering ¥ |
l(i:;ng:]z:téve Masitinib Placebo  ,,  Diff | Masitinib  Placebo  ,  Diff Facwr
(% )p o (n=67) (n=62) (%) m=110) (n=110) (%) | Diff
4H[75%] * 18.6 7.5 0.02 111 15.4 12.1 NS 3.3

SH[75%] ** 24.9 9.7 0.01 15.2 20.0 13.7 NS 6.3

2HI75% ] **% 27.2 10.7 0.04 16.5 22.0 14.6 NS 7.4

Pl 354 17.6 NS 17.8 30.6 237 NS 6.9
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Table 5. Summary of response analyses according to moderate baseline handicap

comparing patients with severe indolent/smoldering systemic mastocytosis against all

randomized patients to study ABO6006 (comprising patients with severe/non severe

indolent and smoldering systemic mastocytosis, and severe/non severe cutaneous

mastocytosis).

Moderate
baseline

Severe indolent/smoldering systemic:

All patients (systemic/cutaneous,
severe/non severe)d

Cumulative
Response,

(%)
4H[75%] *
3H[75%] **
2H[75%] #**
PE s

Masitinib Placebo
(n=67) (n=62)

19.6
24.3
28.2
28.7

9.5

12.0
16.0
18.0

0.03
0.02
0.05
NS

10.1
12.8
12.2
10.7

£ Dilf (%)

Masitimib Placebo
(n=110) (n=110)

16.3
20.3
23.3
26.9

159
18.0
204
26.7

NS 0.4
2.3
2.9

0.2

NS
NS
NS

Table 6. Mean relative change in pruritus from baseline at week 24 comparing severe

indolent/smoldering systemic mastocytosis patients with severe handicap at baseline

against all randomized patients to study ABO6006 (comprising patients with severe/non

severe mndolent and smoldering systemic mastocytosis, and severe/non severe cutaneous

mastocytosis).

Severe indolent/smoldering
systemicT

All patients (systemic/cutaneous,

severe/non severe)x

Relative change
(meantSD)’

Pruritus

Placebo
(n=62)

-22.49 +
29.68

Masitinib
(n=67)

-35.45 +
41.33

Ditt

13.0

Masitinib Placebo
(n=110) (n=110)

-35.86 % -33.55 %
43.12 40.18

Dialt

2.3

bt
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CLAIMS

A tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate thereot
for use 1n the treatment of severe systemic mastocytosis in human patients, wherein
said severe systemic mastocytosis 1s associated with at least two of the six following
mast cell mediator release associated handicaps: a pruritus score > 9; a number of
flushes per week > 8&; a Hamilton rating scale tfor depression (HAMD-17)
score > 19; a number of stools per day = 4; a number of micturition per day > 8; a
fatigue score (asthenia) measured by Fatigue Impact Scale = 75, wherein at least

one handicap i1s selected among pruritus, tlushes, depression and fatigue (asthenia).

The tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate
thereof for use according to claim 1, wherein said severe systemic mastocytosis 1S
associated with at least two mast cell mediator release associated handicaps selected
from the list comprising: pruritus score = 9, number of {lushes per

week > &, depression measured by the Hamilton rating scale = 19, fatigue score

measured by FIS > 75,

A tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate thereot
for use according to claim 1 or claim 2, wherein said severe systemic mastocytosis
1s associated with at least one mast cell mediator release associated handicap
selected from the list comprising: pruritus score > 9, and number of flushes per

week > 8.

A tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate thereot
for use according to any one of claims 1 to 3, wherein said severe mastocytosis 1s
associated with at least two mast cell mediator release associated handicaps selected
from the list comprising pruritus score =~ 9; number of flushes per week > 8; and

depression measured by the Hamilton rating scale > 19,

The tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate
thereof for use according to any one of claims 1 to 4, wherein said severe systemic

mastocytosis 1s associated with the three following mast cell mediator release
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associated handicaps: pruritus score = 9; number of flushes per week > 8; and

depression measured by the Hamilton rating scale = 19.

The tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate
thereof for use according to any one of claims 1 to S, wherein said severe systemic
mastocytosis 1s further associated with the mast cell mediator release associated
handicap of asthenia (fatigue) with a fatigue score measured by Fatigue Impact
Scale (FIS) = 75 or any equivalent cut-off determined using the FSS, FSI, BFI or
MAF.

The tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate
thereof for use according to any one of claims 1 to 6, wherein said systemic
mastocytosis 1s defined by the World Health Organization (WHOQO) diagnostic

criteria.

The tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate
thereof for use according to any one of claims 1 to 7, wheremn said systemic
mastocytosis relates to a disease for which any of the following four criteria are
tultilled at baseline or before baseline:

- presence of mast cells 1n any bone marrow biopsy or aspirate associated with
at least one sign of abnormality, wherein said abnormal signs are selected
from the list comprising: more than 1% infiltration of mast cells in bone
marrow; aggregates of more than 15 mast cells in bone marrow that can be
described by the following words: nodules, seats, clusters, foci, or granuloma;
more than 25% atypical mast cells in a sample of bone marrow; abnormal
mast cells 1in the sample of bone marrow with microscopic testing that can be
described by the tollowing words: spindled, abnormal, atypical, fusiform,
dystrophic, pathologic, dysmorphic; abnormal immunohistochemistry signs:
mast cells in bone marrow express CD2 and/or CDZ25 present; and ¢-Kit point
mutation at codon 816 (¢c-Kit 816) in bone marrow; or

- detection of ¢c-Kit 16 1n bone marrow without evidence of mast cells in bone

marrow and detection of ¢c-Kit 816 1n skin biopsy justitying clonality; or



CA 030008%4 2018-04-04

WO 2017/060308 PCT/EP2016/073806

5 9.

10

10.
15

11.
20

12.
235

60

- presence of mast cells in bone marrow biopsy or aspirate without signs ot
mast cell abnormality; or
- excess of mast cells detected in digestive organs in addition to excess of mast

cells in the skin.

The tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate
thereof for use according to any one of claims 1 to 8, wherein said systemic
mastocytosis relates to a disease for which the following criteria are fulfilled:

- patient with one of the following documented mastocytosis as per WHO
classification: smoldering systemic mastocytosis or indolent systemic
mastocytosis; and/or

- patient with documented mastocytosis and evaluable disease based upon
histological criteria including typical infiltrates of mast cells 1n a multifocal

or diffuse pattern in skin and/or bone marrow biopsy.

The tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate
thereof for use according to any one of claims 1 to 9, wherein said systemic
mastocytosis 1s smoldering systemic mastocytosis or indolent systemic

mastocytosis.

The tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate
thereof for use according to any one of claims 1 to 10, wherein said tyrosine kinase
inhibitor 1s an inhibitor of wild-type c¢-Kit and/or Lyn kinase activity, preferably
masitinib or a pharmaceutically acceptable salt or solvate thereof, more preferably

masitintb mesilate.

The tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate
thereof for use according to any one of claims 1 to 11, wherein said tyrosine kinase
inhibitor or a pharmaceutically acceptable salt or solvate thereof, preferably
masitinib or a pharmaceutically acceptable salt or solvate thereof, and more
preferably masitinib mesilate, 1s administered at a dose of 1.5, 3.0, 4.5, 6.0, 7.5, or
9.0 mg/kg/day (mg per kilo body weight per day); preferably at an initial dose of
3.0 mg/kg/day during at least 4 weeks, then 4.5 mg/kg/day during at least 4 weeks,
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and at 6 mg/kg/day thereafter, with each dose escalation being subjected to toxicity

controls,

The tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate
thereof for use according to any one of claims 1 to 12, wherein said tyrosine kinase
inhibitor or a pharmaceutically acceptable salt or solvate thereof, preferably
masitinib or a pharmaceutically acceptable salt or solvate thereof, and more

preferably masitinib mesilate, 1s administered in two daily intakes.

The tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate
thereof for use according to any one of claims 1 to 13, wherein said tyrosine kinase
inhibitor or a pharmaceutically acceptable salt or solvate thereof, preferably
masitinib or a pharmaceutically acceptable salt or solvate thereof, and more

preferably masitinib mesilate, 1s administered orally.,

The tyrosine kinase inhibitor or a pharmaceutically acceptable salt or solvate
thereof for use according to any one of claims 1 to 14, wherein said tyrosine kinase
inhibitor or a pharmaceutically acceptable salt or solvate thereof, preferably
masitinib or a pharmaceutically acceptable salt or solvate thereof, and more
preferably masitinib mesilate, 1s comprised in a pharmaceutical composition 1n an
amount of at least 50 mg and less than 600 mg, preferably of at least 100 mg and

less than 400 mg.
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