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Terapia anti-mediatori
Terapia sintomatica

Terapia citoriduttiva

C-FINDINGS    
(ORGAN 

DESTRUCTION 
caused by MC 

infiltration)

Come trattare i pazienti: Terapia multidisciplinare

NEJM  (2015) 373:163-72



Perché trattare i pazienti: Prognosi

Sperr et al. Lancet hematol 2019;6:e638-649

CM (n=280)

MIS (n=194)

ISM (n=1006)

SSM (n=53)

ASM (n=62)

MCL (n=23)

MCS (n=2)

SM-AHN (n=174)

Non-advanced mastocytosis

OS>90% at 10 years

à Control symptoms & prevent complications

Advanced mastocytosis

Median OS < 5 years

à Reverse organ damage & improve survival



IMATINIB

AVAPRITINIB
DASATINIB

MIDOSTAURIN

IMATINIB: indicato solo nelle forme con KIT WT o varianti 
mutate di KIT (D560G, F522C, K509I ) o riarrangiamento 
FIP1L1/PDGFRA
Negli altri casi riportate risposte nel 5% dei casi 

TKI in Systemic Mastocytosis

DASATINIB: efficace nel ridurre i sintomi da infiltrazione 
d’ organo (USO TERAPEUTICO)

Approvato FDA e EMA 2022 
per Adv-SM 2° linea

Approvato FDA e EMA 2025 
per ISM

Approvato FDA e EMA 2017-2018 
per Adv-SM 1°linea2003

2006
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SINGLE 
AGENT 

ACTIVITY: 
ORR 69%

MEDIAN 
DURATION OF 

RESPONSE 24.1 
MONTHS

IMPROVEMENT 
OF PATIENTS-

REPORTED 
SYMPTOMS

MANAGEABLE 
TOXICITY 

(GRADE 3-4: 
VOMITING, 

DIARROEA AND 
FATIGUE)

Midostaurin: a multitarget drug

NO CR (Valent, 2007) 

Gotlib J, et al. N Engl J Med. 2016;374:2530-2541- Valent, Ann of Allergy, 2018 



Long term efficacy of phase 2 trial A2213

ORR 69%

Approved for treatment as monotherapy of ASM, SM-AHN 
and MCL patients : 100 mg x 2 

AIFA 2018

2005-2010

26 pt

Leukemia (2018) 32, 470–478

FU 124 mesi



AdvSM subtype according to MARS was predictive of median 
OS and TTF (CEREMAST STUDY)  

Heiblig, Am J Hematol. 2024;99:2127–2139.

AdvSM subtype according to MARS scorea Median TTF, months
(range)

Median OS, months
(range)

Low-risk ASM 59.8 
(30.5–NR)

NR
(NR–NR)

Low-risk SM-AHN 26.1
(13.0–NR)

57.6
(34.4–NR)

Intermediate/high-risk ASM 6.7
(3.9–NR)

33.0
(24.4–NR)

Intermediate/high-risk SM-AHN 8.4
(5.9–12.9)

24.0
(16.9–38.2)

MCL 3.6
(3.1–NR)

9.9
(4.9–NR)

Response to treatment with midostaurin differed significantly across AdvSM subtypes (N=170; median follow-up 19 months). 
Among responders (n=86), almost two-thirds (61%) discontinued midostaurin
Of these, 73% discontinued due to relapse, 23% due to intolerance, and 4% switched to allo-HSCT

170 pt



Midostaurin in daily clinical practice (GREM STUDY)  

96 adverse events (AE) led to dose adjustment
nausea/emesis (n = 22, 23%)
neutropenia (n = 8, 8%)

79 pt

2009 - 2021 
125 AdvSMà 79 pt
Median treatment duration 1.0 year (range 0.1–11.4)
Progression (MCL or AML occurred in 11%
31/79 patients (39%) remained on-treatment
Lack of Response/progression 39%
Death 6%
AEs 13%



Avapritinib is the only targeted therapy designed for potent and selective
inhibition of the underlying driver, KIT D816V (and PDGFRA D842V)

Inhibits also PDGFRA D842V in GIST

Evans E et al Science Translational Medicine (2017) 1;9(414);Gotlib J et al NEJM (2016) 374:2530



• International, multicenter, open-label, single-arm, phase 2 study designed to assess the efficacy and safety of avapritinib in adult patients with a 
centrally confirmed AdvSM diagnosis

PATHFINDER: Study design and patient disposition

Avapritinib 200 mg QD starting doseb

Full enrollment
N=107

mIWG-MRT-ECNM
response-evaluable population

(n=53)

mIWG-MRT-ECNM
response-evaluable population

(n=30)

Avapritinib in first-line patients 
(n=38)

Avapritinib in patients with
prior systemic therapy 

(n=69)

Primary endpoint:
• Centrally adjudicated ORR by mIWG-MRT-ECNM criteria

Secondary endpoints
• Biomarkers of objective disease burden measuresa

• Duration of response (DOR), progression-free survival (PFS), overall 
survival (OS), and safety

Exploratory endpoints
• Bone density (BD)
• Levels of bone turnover markers (PINP, TRAcP-5b)

Eligibility ≥18 years
of age

Centrally confirmed AdvSM
diagnosis per WHO criteria ECOG PS 0–3 Platelets ≥50×109/L

# 83 pts with: 
ü at least 1 evaluable severe and quantifiable organ damage
ü MCL regardless of C-findings



AdvSM subtype
All

(n=83)
ASM

(n=13)
SM-AHN
(n=55)

MCL
(n=15)

ORRa, % (n)
95% CI

73 (n=61)
63–83

77 (n=10)
46–95

75 (n=41)
61–85

67 (n=10)
38–88

CR/CRhb 27 (n=22) 15 (n=2) 31 (n=17) 20 (n=3)
PRc 42 (n=35) 62 (n=8) 36 (n=20) 47 (n=7)
CI 5 (n=4) 0 7 (n=4) 0
SD 17 (n=14) 23 (n=3) 15 (n=8) 20 (n=3)
PDd 2 (n=2) 0 2 (n=1) 7 (n=1)
NE 7 (n=6) 0 9 (n=5) 7 (n=1)

Median TTR (range), months 2.3
(0.3–15)

2.1
(0.3–15)

2.1
(0.5–12)

7.3
(1.7–12.2)

Median time to CR+CRh
(range), months

9.1
(1.8–26)

2.8
(1.8–3.7)

9
(1.8–25.8)

20
(9.3–26.0)

Median DORe (95% CI) NR
(37–NR)

NR
(27–NR)

NR
(37–NR)

NR
(NR–NR)

24-month DORe, % (95% CI) 89
(81–97)

89
(68–100)

87
(76–98)

100
(100–100)

aCR+CRh+PR+CI. bCRh requires full resolution of all evaluable C-findings, elimination of BM mast cell aggregates, serum tryptase <20 ng/mL, resolution of palpable hepatosplenomegaly, and partial 
hematologic recovery (defined as absolute neutrophil count >0.5×109/L with normal differential, platelet count >50×109/L, and Hgb level >8.0 g/dL). cPR requires full resolution of ≥1 evaluable C-findings and 
≥50% reduction in both BM MCs and serum tryptase. dTwo patients had PD as best response. eThe denominator is based on patients with overall response.

De Angelo DJ et al, Nat Med 2021; 27:2192

PATHFINDER: Response rate and time-to-response

IWG-MRT-ECNM



Gotlib J et al, Blood 2022;140(15):1667-1673 

Efficacy of Avapritinib in AdvSM patients



Final database lock: March 13, 2025. 

OS in overall population OS in first-line patients

• Median OS according to MARS score: not reached in low/intermediate, 48 months in high MARS score (n = 41)

OS All
(N=107)

ASM
(n=21)

SM-AHN
(n=71)

Pure MCL
(n=11)

Median (95% CI) 62 (60.0–NR) NR (NR–NR) 60 (50–NR) NR (NR–NR)

Months from first dose

21 20 20 17 16 15 14 14 11 10 5 2 1 0
71 68 64 59 58 51 47 46 43 36 29 16 8 0

11 10 9 9 9 9 9 9 9 8 6 3 1 0
107 102 96 88 85 76 71 70 64 55 41 22 11 0

ASM
SM-AHN

Pure MCL
Total

OS All
(N=38)

ASM
(n=7)

SM-AHN
(n=28)

All MCL
(n=3)

Median (95% CI) NR (NR–NR) NR (NR–NR) NR (51–NR) NR (38–NR)

48-month, % (95% CI) 79 (64–93) 100 (100–100) 76 (59–93) 67 (13–100)
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Months from first dose

7 6 6 6 6 6 5 5 5 5 3 1 1 0
28 28 28 25 24 21 21 21 20 18 13 8 3 0

3 3 3 3 3 3 3 3 3 2 1 1 0 0
38 37 37 34 33 30 29 29 28 25 17 10 4 0

ASM
SM-AHN

All MCL
Total

Median follow-up: 49 months
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Median follow-up: 49 months

PATHFINDER: Update with 4 years median follow-up

Reiter et al, ASH 2025
Gotlib et al, Blood Adv 2026



• Disease progression was observed in 21 patients, including 6 with progression to AML
• # 19 of 21 had an initial diagnosis of SM-AHN or MCL-AHN

PATHFINDER – disease progression

Gotlib et al, Blood Adv 2026



PATHFINDER - bone density analysis in patients evaluated by DXA scans

Bone turnover marker analysis (n=47) included:
• PINP: a biomarker of osteoblast activity/bone formation1

• TRAcP-5b: a biomarker associated with osteoclast activity/bone resorption2,3

Low bone density 
was observed in 

High bone density 
was observed in 

21% of patients 38% of patients

DXA scan population 
(n=56)

BDlow

(T-score <–1)
N=12

BDhigh

(T-score >1)
N=21

BDnorm

(–1 ≤ T-score ≤ 1)
N=23

• Serial DXA scans were optional, and were available in 
52% of enrolled patients at baseline and at ≥2 FUP visits

• Baseline demographic parameters and markers of MC 
disease burden in patients with serial DXA scans were 
not significantly different from those without serial DXA 
scans

Reiter et al, ASH 2025

• Mean lumbar T-scores significantly improved 
in the BDlow group and did not worsen in the 
BDhigh and BDnorm groups



• Reductions in skin lesion area and improvement in color in the front (A) and back (B) torso, and front C ) and back (D) things 
were maintained through Week 40

PATHFINDER - skin lesion analysis

Radia et al, ASH 2025



PATHFINDER – intracranial bleeding and cognitive effects 

Gotlib et al, Blood Adv 2026

o After protocol amendment, patients with baseline platelet counts of <50×109/L were excluded from enrollment

o Mitigation strategies (platelet count monitoring, guidance for treatment interruption, dose reduction, or treatment 
discontinuation) were implemented

ü 2 patients with intracranial hemorrhages
ü 2 patients with subdural hematomas

o None of the patients died due to their ICBsICB occurred in 4 patients (4%) enrolled in PATHFINDER

• Cognitive effects observed in 34% of patients, considered treatment-related in 28%
• Most cognitive effects were Grade 1 or 2
• The most frequent were cognitive disorder (> gr.3: 5%), memory impairment (0%), confusional 

state (<1%)

o Cognitive effects were generally managed through dose modification
o Treatment discontinuation due to cognitive effects occurred in 4 patients overall

Ø Alert: in standard practice, patients are less frequently evaluated than in clinical trials

ü Avapritinib penetrates the blood-brain; observed cognitive effects are generally mild and reversible with mitigation 
strategies but watchful monitoring is recommended
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2009
2016
2017

CPKC412D2201:
• Phase II study1
•N=116

Midostaurina
Approval

2016

2018
2022

EXPLORER:
• Phase I study2
•N=86

PATHFINDER:
• Phase II study3
•N=107

Avapritinib
Approval

Initiation Initiation Initiation

2004-2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

1 Gotlib J, et al. N Engl J Med. 2016;374:2530-2541. 2 DeAngelo DJ, et al. Nature Med. 2021;27:2183-2191. 3 Gotlib J, et al. Nature Med. 2021;27:2192-2199.

Cladribina

Criteri di Risposta di Valent (2003)
Criteri di Risposta di Valent (2007)

IWG-MRT-ECNM criteria ECNM-AIM 
Response Criteria

C-findings + TRIPTASI + MCs in BOM, no c-kit mutation



ECNM-AIM Response Criteria (2022)

. Gotlib, J et al. J Allergy Clin Immunol Pract. 2022;10(8):2025-2038

Stratification by 
WHO AdvSM Subtype 
(ASM, SM-AHN, MCL)

and by risk scoring system
(e.g. IPSM, MARS, Mayo, GPSM)

Treatment

Tier IA 
SM Pathologic 

Response

Tier II*
KIT D816V 

Molecular Response

Tier III
Clinical Response

Tier IV
Symptom/QOL 

Response

Primary 
Endpoint

Secondary  
Endpoints

Figure 2

Tier IB
AHN Pathologic 

Response

PPR criteria 59

(also see table 3)

AHN-specific 
criteria

High-sensitivity 
assay

(KIT D816V-allele specific 
PCR or digital droplet PCR)

(m)IWG 
Criteria 13-16,56,60,68

AdvSM-SAF 44

& other PROs

Response Tiers Tools for Response
Adjudication

C-findings:
. Applicabile solo a casi di AdvSM che presentavano al baseline C-
findings valutabili (Chronic MCL)
. Possono essere confusi con componente AHN, AE farmaci, altre 
comorbidità
. Potenziale discordanza tra persistenza di C-findings e clearance 
delle MCs nel BM 

Gotlib, J et al. J Allergy Clin Immunol Pract. 2022;10(8):2025-2038.10
aPartial hematologic recovery: ANC >0.5×109/L with normal differential (absence of neoplastic MCs and blasts <1%) and platelet count >50×109/L and Hgb level >8.0 g/dL.. 
bKIT D816V allele-specific polymerase chain reaction or digital droplet assay with sensitivity ~0.1%. 
LOD, limit of detection; mCR, molecular complete remission; mCRh, molecular complete remission with partial hematologic recovery; PPR, pure pathologic response. 

Proposed Pure Pathologic Response (PPR) criteria focuses on 
histopathological and molecular responses

PPR criteria
Measures resolution in:

Advantages 

Complete remission with full (CR) or partial 
(CRh) hematologic recoverya

� BM MC aggregates eliminated and
tryptase <20 ng/ml

Partial remission (PR)
� шϱϬй�ƌĞĚƵĐƚŝŽŶ�ŝŶ��D�D�Ɛ�and tryptase

Molecular complete remission (mCR/mCRh)
� and KIT D816V mutant allele fraction falls 

below LOD by sensitive assayb

Stable disease (SD)
� Not in a CR, PR, or PD

Progressive disease (PD)
� Transformation to AML

Mast Cell Burden
� Neoplastic MC aggregates
� Serum tryptase
� KIT D816V mutation

� Avoids challenges of complex C-finding assessments

� Can be easily used in routine clinical practice

� Can be used in any patient with measurable MC burden

Pure
Pathologic
Response



Cladribina1 Midostaurina vs. cladribina2 Avapritinib vs.
midostaurina / cladribina3

1 Lübke J, et al. Ann Hematol. 2023;102:2077-2085. 2 Lübke J, et al. J Clin Oncol. 2022;40:1783-1794. 3 Lübke J, et al. DGHO 2022. Abstract V52.
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I TKI hanno sicuramente determinato un miglioramento della prognosi (OS)





Lübke J et al., EHA 2025, Oral Presentation S216.

MARS-R
SCOPO: sviluppare il Revised Mutation-Adjusted Risk Score (MARS-R),
uno score prognostico, basato su scala continua, per pazienti con AdVSM
con mutazione D816V di KIT trattati con midostaurina o avapritinib,
indipendente dalle sottoclassi diagnostiche definite secondo WHO.

CRITERI DI INCLUSIONE:
•AdvSM secondo classificazione WHO
•Presenza della mutazione D186V di KIT
•Terapia con midostaurina o avapritinib

Age/Hb/Plts/VAF Kit/SAR & 2> more HR mutns

Skin lesions/Sex



AdvSM

aMCL

SM-AHN

ASM

Consider alternative treatment 
(or EARLY evaluation)

MARS

L

I/H

Mido

Mido

6 mo

EARLY 
3 mo

Switch 
AVA?

Heiblig M, Am J Hematol. 2024;99(11):2127-2139. 

BMT

Consider alternative treatment 
of AHN and BMT Combination/Sequential

treatment

Therapeutic Options for AdvSM : conclusions 
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PIONEER study: Randomized, double-blind, placebo-controlled study in 
patients with ISM 

31

Open-label extension
(5 years)

Double-blind treatment period
(24 weeks)

Randomization

Both groups continued optimized BSC as needed

(N=212)

R
2:1 Avapritinib 25 mg QD (ongoing)

Avapritinib 25 mg QDa

n=141

Placebo
n=71

Screening period

• Best supportive care medications 
(BSC) optimized for up to a month

– Antihistamines, cromolyn, anti-
IgE antibody, leukotriene 
receptor antagonists, 
corticosteroids, etc.

• Eligibility

– Age ≥18 years
– ISM by central pathology review

– Moderate to severe symptoms 
(TSS ≥28) after ≥2 BSC 
medications

Symptoms
Primary endpoint

• Mean change in ISM-SAF Total 
Symptom Score (TSS) from 
baseline to Week 24

• Mean change in individual 
symptom scores of ISM-SAF

• Mean change in most severe 
symptom score

Biomarkers of mast cell burden
Key secondary endpoints

• ≥50% reduction in serum tryptase levels
• ≥50% reduction in KIT D816V VAF in peripheral blood (or below level of detection 

[<0.02%] for patients with a detectable mutation at baseline)
• ≥50% reduction in in bone marrow mast cell aggregates

Quality of life
• Mean % change in QoL score, as measured by MC-QoL

Study initiation: June 2020 Data cut for treatment period: June 2022 Open-label extension: to 2027



AVAPRITINIB

TKI in Indolent SM : Avapritinib

• Total Symptom Score (TSS) based on severity of 11 ISM symptoms

Approvato FDA e EMA 2022 
per Adv-SM 2° linea

Approvato FDA e EMA 2025 
per ISM

• Score for enrollment: 28

• Daily ISM-SAF TSS



Visit (week)

M
ea

n 
ch

an
ge

 ±
SE

Roll over to open-label extension
Double-blind treatment period Open-label extension

Number of patients

139
71

137
71

135
71

135
68

137
67

136
66

133
66

123
60

106
51

91
41

76
39

70
33

60
26

Avapritinib
Placebo

Worse 
symptoms

Improved symptoms

0

–5

–10

–15

–20

–25

Baseline 4 8 12 16 20 24 28 32 36 40 44 48

Placebo

Placebo group crossing over to receive avapritinib

Avapritinib 25 mg QD

At Week 24
Avapritinib

25 mg QD (n=141)
Placebo
(n=71) P-value

Mean change in TSS
(95% CI)

–15.58
(–18.61, –12.55)

–9.15
(–13.12, –5.18) 0.003

All patients on avapritinib (ongoing)

Roll over from double-blind period:
Avapritinib: 135/141 (95.7%)
Placebo: 66/71 (93.0%) 

A one-sided P-value of <0.025 was needed to declare 
avapritinib as superior in reducing TSS versus placebo. 

TSS over time

Primary endpoint

TKI in Indolent SM : Avapritinib



Avapritinib in Indolent SM safety

AAAAI2023
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A Phase 2/3 Study of BLU-263, a Highly Potent and Selective Tyrosine Kinase Inhibitor, in Patients With 
Indolent Systemic Mastocytosis (ISM) and Monoclonal Mast Cell Activation Syndrome (mMCAS) 



Bezuclastinib: Highly Selective and Potent KIT D816V Inhibitor

References: 1Guarnieri A. et al. Abstract P257 Molecular Cancer Therapeutics, 2021. 20(12_Supplement), P257-P257. 2Giles FJ et al, Leukemia. 
2009;23(10):1698-1707. 3Liu S, Kurzrock R. Seminars in Oncology. 2015;42(6):863-875 

Compound

KIT
V560G/D816V 

(HMC 1.2) WT KIT PDGFRα PDGFRβ CSF1R FLT3 KDR

Bezuclastinib 14 121 > 10,000 > 10,000 > 10,000 > 1000 > 1000

Avapritinib 13 114 53 10 249 305 > 1000

BLU-263 6 355 21 6 161 345 > 1000

Kinase Inhibition Profile of Clinical Stage and Approved KIT D816V Agents; Cell IC50 (nM)

An open-label, two-part Phase 2 study investigating 
bezuclastinib for the treatment of patients with 

Advanced Systemic Mastocytosis (AdvSM), including 
patients with Aggressive SM (ASM), SM with Associated 

Hematologic Neoplasm (SM-AHN), and Mast Cell 
Leukemia (MCL)

NCT04996875

• A multi-part, randomized, double-blind, placebo-controlled 
Phase 2 clinical study comparing the safety and efficacy of 

bezuclastinib plus best supportive care (BSC) with placebo plus 
BSC in patients with nonadvanced systemic mastocytosis 

(NonAdvSM), including indolent systemic mastocytosis and 
smoldering systemic mastocytosis.

• NCT05186753



Summit: A Multi-Part, Randomized, Double-Blind, Placebo-Controlled Phase 2 Clinical Study of 
the Safety and Efficacy of Bezuclastinib in Patients with Indolent and Smoldering SM

Study Design



BTK Inhibitor TL-895

BTKis prevent IgE-mediated degranulation and cytokine release in primary human mast cells and basophils.
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