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Mastocytosis

a heterogeneous group of disorders that results from a clonal 
proliferation of abnormal mast cells in different tissues or organs
(predominantly skin, bone marrow and visceral organs)





tyrosine kinase KIT (CD117)

Stem Cell Factor

Mast cells abundant in:
- Skin
- GI tract, 
- Respiratory tract
- Blood vessel wall

Very few in the bone
marrow





Arock et al, Eur J Hematol 2015

- IgE-mediated inflammatory reactions (including allergy and anaphylaxis)
- Acquired and innate immune responses
- Wound healing, fibrosis
- Angiogenesis
- Auto-immune diseases



KIT mutation

Sciume M et al. Pharmaceuticals 2022

Gain of function somatic mutation
(> 80% D816V in adults)

Clonal expansion 
(independently of the SCF)

Tissue accumulation



Epidemiology

• Rare disease

• In Europe, estimated prevalence: 1 – 1.3 for 10.000 habitants

• Slight predominance of female in adulthood

• In children, 80% before 1 yo, mostly cutaneous forms and 
spontaneous regression at puberty

• In adults, mostly systemic mastocytosis (95%), life-long



adapted from Arber et al. Blood 2016



Clinical manifestations

• Cutaneous lesions

- Urticaria pigmentosa +++ (or maculo-papular cutaneous mastocytosis)
- Diffuse Cutaneous Mastocytosis
- Mastocytoma of skin



Urticaria pigmentosa



Urticaria pigmentosa



Urticaria pigmentosa



UP in children



Darier’s sign



Diffuse CM



Mastocytoma of the skin



Clinical manifestations

• Cutaneous lesions

- Urticaria pigmentosa +++ (or maculo-papular cutaneous mastocytosis)
- Diffuse Cutaneous Mastocytosis
- Mastocytoma of skin

• Symptoms related to mediator release



Zanotti R et al. Mediterr J Hematol Infect Dis 2021



Symptoms related to mediators release

Theoharides et al. N Eng J Med 2015



Symptoms related to mediators release

• Anaphylaxis:
Incidence in mastocytosis patient is higher than in general population 

20 - 49% among studies
Especially if NO skin lesions and if Indolent SM 
triggers : hymenoptera stings, food, medications (39% idiopathic)

More likely with hypotension or circulatory collapse than asthma or laryngeal
edema

• Bone disease:
Osteoporosis: the most prevalent manifestation of bone disease
Fractures, sometimes lytic lesions

Bonadonna et al, J Investig Allergol Clin Immunol 2014



Clinical manifestations

• Cutaneous lesions

- Urticaria pigmentosa +++
- Diffuse Cutaneous Mastocytosis
- Mastocytoma of skin

• Symptoms related to mediator release

• Symptoms related to extra-cutaneous organ infiltration 
(only in Systemic Mastocytosis)



Symptoms related to organ
infiltration

• Cytopenias
• Lymphadenopathy
• Splenomegaly, hypersplenism
• Hepatomegaly, altered hepatic function, ascitis, portal hypertension
• Malabsorption, weight loss
• Pleural effusion
• Osteolysis, pathologic fractures



Pardanani et al, Am J Hematol 2021



Diagnosis: WHO criteria for CM

- Giemsa staining
- IHC: tryptase and KIT (CD 117)
Normal and abnormal mast cells
Mast cells may form small or large clusters 
or appear in sheets

No specific cut-off value for number of MC
! Clinical correlation is important



When to evaluate for SM?

• Adults with typical skin lesions

• If no skin lesions, think about it if:

- Adults with hypotensive anaphylaxis (sting of a Hymenoptera insect!)

- Osteoporosis and pathologic bone fractures, particularly if risk factors
for osteoporosis are lacking

Biology (tryptase)
BM biopsy



REMA Score

Score > or = 2: 
BM biopsy recommended
Se 62%   
Sp 72%.  

Carter et al, J Investig Allergol Clin Immunol 2018



NICAS Score

Carter MC et al. J Allergy Clin Immunol 2018

Score > or = 2
BM biopsy

Se 75%
Sp 100%



Biology

• Complete biology (CBC, liver function, ALP)
• Tryptase baseline level

N: 1 – 11.4 ng/ml
If > 20 ng/ml: suspicion of SM

DD: MDS, LAM, CEL (FIP1L1 PDGFRA)
End stage kidney disease
Atopy, chronic urticaria
Chronic worm infection
Hyper alpha tryptasemia (5-6% population)



Bone marrow biopsy

• Normal: rare mast cells (< 0.1% nucleated cells)
• SM: multifocal aggregates of > 15 spindle-shaped or atypical mast cells

- CD117+ (KIT)
- tryptase +
- CD25+ and/or CD2+ 
- CD30+



KIT mutation: PCR assay

+ FIP1L1-PDGFRα if eosinophilia
+ JAK2 and BCR-ABL if leucocytosis

Valent et al, Eur J Clin Invest 2007

ddPCR or ASOq-PCR
Highly sensitive

Bone marrow > peripheral blood



WHO diagnostic criteria for SM

Major + 1 minor     OR       3 minor criteria



*SM-AHN: 
CMML, MDS, MPN, MDS/MPN, AML, rarely CLL or MM

*



Pardanani et al, Am J Hematol 2021



(« Borderline Benign ») (« Consider Cytoreduction »)



Survival in SM

Lim KH et al, Blood 2009



Treatment of SM

• Indolent SM (and SSM)
- Improve quality of life
- Symptom-directed treatment
- Multidisciplinary approach (dermatologist, allergologist, rhumatologist)

• Advanced SM (ASM; SM-AHN; MCL)
- Improve survival
- Cytoreductive therapies
- Hematologist



ISM (and SSM) Management

ØAvoidance of known triggers

ØTreating mediator-related symptoms

Pardanani A. Blood 2013



Symptoms Drug Class Example
Pruritus, flushing 1st line Anti H1 Levocetirizine 5 mg 1-4x

2nd line Anti leukotrienes Montelukast 10 mg 1x

3rd line AINS / PUVA Aspirin

4th line Omalizumab

Abdominal cramps, 

diarrhea, vomiting, 

nausea

1st line Anti H2 Cimetidine 400 mg 2x

Famotidine 10 mg 2x

2nd line PPI Pantoprazole 40 mg 1x

3rd line Sodium cromolyn

/corticosteroids

100 – 200 mg 30 min bef meals

Prednisone 0.5-1 mg/kg

Headache, cognitive 

impairment, depression

1st line Anti H1, 

Anti H2, 

Antileukotrienes

2nd line SSRI Escitalopram 10 mg

Recurrent hypotension 1st line Anti H1, 

Anti H2, 

Antileukotrienes

2nd line Corticosteroids

3rd/4th line Omalizumab /

Cytoreduction

adapted from Pardanani A. Blood 2013



ISM (and SSM) Management

ØAvoidance of known triggers

ØTreating mediator-related symptoms

ØEvaluation and treatment of allergy and anaphylaxis
EpipenⓇ for all patients (2 if previous anaphylaxy)
Omalizumab (anti-IgE; XolairⓇ) if recurrent anaphylaxy
Life-long venom immunotherapy

ØEvaluation and treatment of bone disease
1st line: Biphosphonates
2nd line: Denosumab
3rd line: Cytoreduction (IFN-a)

ØPerioperative management
Pardanani A. Blood 2013



Pardanani A. Blood 2013



Treatment of Advanced SM
ASM / SM-AHN / MCL

• Clinical challenge: complex pathology, variable presentations

• AHN? Which component is responsable for the disease?

• Additional somatic mutations beyond KIT D816V?

• Slowly or rapidly progressing disease?

• High risk category?

• Transplant candidate?



Prognostic impact of mutations

Jawhar et al, Leukemia 2016

70 patients SM D816V+



Prognostic impact of SRSF2/ASXL1/RUNX1

Jawhar et al, Leukemia 2016



Additional somatic mutations

Arock et al. J Allergy Clin Immunol 2022



Prognostic scoring systems in SM

Reiter A. et al, Blood 2020



Treatment options in Advanced SM

ØInterferon-α

ØCladribin or 2-CdA (2-chlorodésoxyadénosine)



Interferon alpha
• 20 – 30% of major response

• Indications:
Slow progressive forms of advSM
ISM with osteoporosis refractory to biphosphonates

• Optimal dose and duration of IFN-α therapy still unknown
(typically 1 to 5 MU SC 3x/week) +/- prednisone

• Toxicities: 
flu-like symptoms, bone pain, fever, cytopenias, depression, and 
hypothyroidism
Pegylated form better tolerated

• Not reimbursed in Belgium; access difficulties



Cladribin or 2-CdA

• ORR: 50 – 72%

• For rapidly progressive disease if rapid debulking is needed

• 0,14 mg/kg/d for five days (SC or IV), 1 to 9 cycles

• Toxicities: 
immunosuppression and lymphopenia, opportunistic infections



Treatment options in Advanced SM

ØInterferon-α

ØCladribin or 2-CdA (2-chlorodésoxyadénosine)

ØTyrosine kinase inhibitors
Imatinib



Imatinib (GlivecⓇ)

• Only for KIT wild-type SM variants or harboring rare KIT mutations 
sensitive to imatinib

• No inhibition of KIT D816V mutation

• PDGFR mutations (FIP1L1-PDGFRA rearrangement)

• 100 – 400 mg/d



Treatment options in Advanced SM

ØInterferon-α

ØCladribin or 2-CdA (2-chlorodésoxyadénosine)

ØTyrosine kinase inhibitors
Imatinib
Midostaurin



Phase II Trial of Midostaurin in AdvSM

Adv SM
N = 89

ASM
N=16

SM-AHN
N=57

MCL
N=16

ORR (MR+PR) 60% 75% 58% 50%

DOR (months)
F up 26m

24.1 NR 12.7 NR

OS (months) 28.7 NR 20.7 9.4

N=116 patients
Midostaurin 200 mg /d

Gotlib J, N Engl J Med, 2016



Midostaurin Phase II trial: Safety

Gotlib J, N Engl J Med, 2016

22% discontinued for adverse events



Adv SM
N = 26

ASM
N=3

SM-AHN
N=17

MCL
N=6

ORR (MR+PR) 69% 33% 76% 67%

OS (months) 40 NR 40 18.5

Median PFS 
(months) 41

De Angelo DJ, Leukemia 2018



Midostaurin (RydaptⓇ)

• FDA approved for Adv SM in adults
• Not yet reimbursed in Belgium

• No clear consensus on treatment sequence
- First line
- Salvage therapy
- Maintenance after ASCT
- ISM/SSM with severe refractory symptoms



Treatment options in Advanced SM

ØInterferon-α

ØCladribin 2-CdA (2-chlorodésoxyadénosine)

ØTyrosine kinase inhibitors
Imatinib
Midostaurin
Avapritinib (BLU-285)



EXPLORER Study (Phase I)
Avapritinib in AdvSM - Efficacy

De Angelo DJ et al. Nat Med 2021

Median DOR 38 months
Better response if midostaurin naïve
No significant difference between S/A/R positive (ORR 77%) and S/A/R negative (74%)
OS at 24 months: 76% for all Adv SM

100% for ASM
67% for SM-AHN
92% for MCL



EXPLORER Study (Phase I)
Avapritinib in AdvSM - Safety

Generally well tolerated
! 6/80 patient (8%) non traumatic intracranial
bleeding
Protocol modified: strict platelet control
Not recommended if plat < 50.000/ul

De Angelo DJ et al. Nat Med 2021



PATHFINDER Study (Phase II)
Avapritinib in AdvSM - Interim analysis

Gotlib et al. Nature Medicine 2021

• Study is ongoing
• Optimal starting dose: 200 mg/d

• Supported the results from the previous study
• Most frequent grade 3-4 AE: neutropenia (24%), thrombocytopenia (16%) and anemia (16%°
• Only one intracranial bleeding in one patient with grade 3 thrombocytopenia



PIONEER Study (phase II)
Avapritinib in moderate to severe ISM  - Ongoing study

• Randomised Double-blind, placebo-controlled phase 2 study

• Safety comparable with placebo, no grade 3 AE

• Reduction in total symptom score at 24 w: 60% (vs 0% placebo)

• Dosage for part 2of the study = 25 mg/d



Treatment options in Advanced SM

ØInterferon-α

ØCladribin 2-CdA (2-chlorodésoxyadénosine)

ØTyrosine kinase inhibitors
Imatinib
Midostaurin
Avapritinib (BLU-285)

ØInvestigational treatments



Investigational treatments

• Ripretinib (DCC-2618) 

• BLU-263 

HARBOR Study: for ISM/SSM with severe symptoms

open at UZ Antwerpen (Pr V. Sabato)

• Bezuclastinib (CGT9486)



Treatment options in Advanced SM

ØInterferon-α

ØCladribin 2-CdA (2-chlorodésoxyadénosine)

ØTyrosine kinase inhibitors
Imatinib
Midostaurin
Avapritinib (BLU-285)

ØInvestigational treatments

ØAlloHSCT



Allogeneic HSCT?

• Low numbers of patients who underwent transplantation 
and lacking prospective trials 

• The largest retrospective study involves 57 patients with SM 
3-year OS : 57% for all patients

74% for SM-AHN 
43% for ASM
17% for MCL 

• Changing in the TKI era…

Ustun et al, J Clin Oncol 2014



Pardanani et al, Am J Hematol 2021



For SM-AHN?

Reiter A. et al, Blood 2020



Conclusions - 1
• Mastocytosis is a rare and heterogenous disease requiring precise

diagnosis and classification, a multi-disciplinary approach and 
personalized treatment.

• In ISM, diagnosis can be challenging, especially if no skin lesions. 
Think about it in case of unexplained anaphylaxis or osteoporosis, 
even if tryptase levels < 20 ng/ml.

• Treatment of ISM aims to improve quality of life by controlling MC 
mediators symptoms. 

• Studies ongoing for TKI in indolent forms. 
! HARBOR Study (BLU-263): UZ Antwerpen



Conclusions - 2

• The development of KIT-blocking tyrosine kinase inhibitors has 
increased overall survival rates among patients with advanced SM 
and has become a treatment paradigm

• SM-AHN remains a challenge for precise diagnosis and management

• A better understanding of the role of additional somatic mutations 
should provide better prognoses, open up new treatment options, 
and optimize the use of ASCT
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Thank you for your attention!


