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Mast Cell Disorders



Mastocitosi
Malattia inquadrata nell’ambito delle patologie dei mastociti 
(Mast Cell Disorders) caratterizzata da proliferazione clonale 
ed iperreattività di queste cellule e da una marcata 
eterogeneità del fenotipo clinico e del decorso

Quasi sempre associate a mutazioni somatiche gain-of-
function del recettore per SCF (KIT, CD117). La più frequente è 
la D816V (>90% dei pazienti adulti)

Le correlazioni tra il genotipo (relativamente costante) e 
l’estrema variabilità clinica non sono attualmente definite



KIT Mutations in Mastocytosis

Arock M et al. JACI 2022: 149: 1855



Metcalfe et al. J. Allergy Clin. Immunol. 124: 639, 2009



Mastocytosis: Heterogeneity of Skin Lesions

Hartmann K et al.
J Allergy Clin Immunol 2016

Triggiani M, personal archive

Teleangectasia Macularis
Eruptiva Perstans



CLASSIFICATION 2020 (proposed)

• Cutaneous Mastocytosis (CM)

• Indolent Systemic Mastocytosis (ISM)
• Bone MarrowMastocytosis

• Smoldering Systemic Mastocytosis (SSM)

• SM with an Associated Hematologic (Non 
Mast Cell) Neoplasm (SM-AHN)

• Aggressive Systemic Mastocytosis (ASM)

• Mast Cell Leukemia (MCL)

• Mast Cell Sarcoma (MCS)
ADVANCED



Il  Mastocita
Sintomi legati alla 

secrezione di 
mediatori

Sintomi legati alla 
infiltrazione d’organo



Spectrum of mediator related symptoms

Theoharides, Valent and Akin N Engl J Med. 2015: 9; 373: 163-72



Diagnostic Criteria of Systemic Mastocytosis

Valent P et al Hemasphere 2021: 5: 11
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B- and C-Findings (update 2021)



SM
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Reduced Overall Survival in Advanced Mastocytosis

1.Pardanani A. Am J Hematol. 2016;91(11):1146-1159. 
2.Lim KH et al. Blood. 2009;113(23):5727-5736. 
3.Valent P et al. Cancer Res. 2017;77(6):1261-1270.

Expected US survival compared with WHO 
classification of SM1,2

Median OS (mo)1,2

ISM 198

SSM 120

ASM 41

SM-AHN 24
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Clinical Spectrum of Systemic Mastocytosis

16

Skin: pruritus, flushing hives

Cardiovascular: syncope, 
dizziness, palpitations

Gastrointestinal: nausea, 
vomiting, diarrhea, abdominal 
cramps, heartburn

Neurologic: memory/cognitive difficulties, 
depression, headache, 

sleep disturbance

Anaphylaxis:
(hypotension >> angioedema) 
Hymenoptera stings, drugs, food

Bone: osteopenia, osteoporosis, 
osteoporotic fractures?, back 
pain, bone pain

Constitutional: generalized weakness, 
fatigue, arthralgias, myalgias, 

sweats, chills

Example organopathy due 
to MC infiltration

• Osteolysis with pathologic fractures
• Lymphadenopathy
• Splenomegaly/hypersplenism
• Hepatomegaly/ascites
• Cytopenias
• Malabsorption or protein-

losing enteropathy with weight loss

CD117 (cKIT)

CD117 (cKIT)

CD117 (cKIT)

Clinical spectrum of patients with clonal MC disorders. Please refer to Tables I and II for the WHO classification of 
mastocytosis. “Prediagnostic” SM refers to an abnormal clonal bone marrow mast cell (BMMC) infiltrate that falls short 
of the diagnostic threshold for SM (generally satisfies 1-2 minor criteria only).1
1. Pardanani A. Am J Hematol. 2016;91(11):1146-1159. 2. Metcalfe DD. Blood. 2008;112(4):946-956. 3. Hartmann K et al. J 
Allergy Clin Immunol. 2016;137(1):35-45. 
4. Ammannagari N et al. Ann Hematol. 2013;92(11):1573-1575. 5. Behdad A et al. Arch Pathol Lab Med. 
2013;137(9):1220-1223. 

Prediagnostic
SM

ISM SSM ASM/SM-AHN MCL

Organopathy prominent

Disease aggressiveness

MC mediator symptoms prominent



Bone Involvement in Mastocytosis

Osteopenia
Osteoporosis
Fractures

SM AdvSM

Osteosclerosis
Osteolysis
Fractures



Personalized Management Plan in SM



I. Diagnostic value of serum markers in SM

Serum marker Normal 
values

Indolent  SM 
(n=1531)

AdvSM
(n=310) p - value

Alkaline 
phosphatase

<126 U/l  
range 

73
(19-786) 

162
(20-1,696) <0.0001

Tryptase <20 µg/l 
range 

31
(1-2,100) 

170
(20-1,696) <0.0001

LDH 220 U/l
range

165 
(77-3,187) 

183 
(9-2,152) 0.003

B2-microglobulin <2.5 mg/l
range

1.8 

(0.2-7.1) 
n=336

3.3 

(1.2-17.2) 
n=70

<0.0001

Albumin >35 g/l
range 

45

(11-60) 

39

(18-57)
<0.0001

Cholesterol 220 mg/dl
range 

190
(70-320) 
n=363

130
(63-380) 

n=60
<0.0001



Pardanani A. Am J Hematol 2021: 96, 508-525



Midostaurin is a Multiple Kinase Inhibitor



Gotlib et al., NEJM 374, 2016

Activity of midostaurin in advanced SM



Gotlib J et al., N Engl J Med. 2016;374(26):2530-2541
Jawhar et al., Blood. 2017;130(2):137-145 

Midostaurin – disease modifying activity



Before Treatment

After 3 mo Midostaurin

Parente R, unpublished



avapritinib midostaurin

KIT

Evans EK et al. Sci Transl Med. 2017;9(414) 

Potent and highly selective
inhibitor of D816V mutant KIT

KIT D816V biochemical IC50

0.27 nM 2.9 nM

Avapritinib

Kinome illustrations reproduced courtesy of Cell Signaling Technology, Inc. (CSTI) (www.cellsignal.com). 
Blueprint Medicines is not responsible for the content of the CSTI site.

Clinical proof-of-concept in Phase 1 
EXPLORER clinical trial1-3

m-IWG-MRT-ECNM, modified International Working Group Myeloproliferative Neoplasms Research and Treatment and 
European Competence Network on Mastocytosis criteria; ORR, overall response rate
*Data previously reported at EHA 2018. Data cutoff date: April 30, 2018, 

1. DeAngelo et al. ASH 2017 (Plenary Session)
2. Deininger et al. EHA 2018
3. Gotlib et al. ECNM 2018

Granted FDA Breakthrough Therapy Designation for AdvSM
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m-IWG-MRT-ECNM ORR: 83%2*
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Efficacy of Avapritinib in AdvSM



Avapritinib in AdvSM

DeAngelo DJ et al. Nat Med 2021: 27: 2183-2191



Avapritinib in Indolent Systemic Mastocytosis

ASH 2023, submitted



Conclusioni
• La mastocitosi è una patologia clonale dei mastociti associata a mutazioni 

somatiche di Kit caratterizzata da quadri clinici estremamente eterogenei
• Le manifestazioni cliniche della mastocitosi sono determinate dalla 

secrezione di mediatori vasoattivi (anafilassi !) e dall’infiltrazione 
mastocitaria d’organo

• Le forme di mastocitosi avanzata (ASM, AHNM, MCL) hanno una prognosi 
infausta

• La diagnosi e la stadiazione precoce della malattia consentono una corretta 
valutazione prognostica e l’implementazione di un efficace approccio 
terapeutico

• Midostaurina ed avapritinib sono efficaci targeted-treatments per le 
mastocitosi avanzate
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