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• LA PATOLOGIA 

• LA DIAGNOSI 

• LA CLASSIFICAZIONE 

• IL RUOLO DEL LABORATORIO 

MASTOCITOSI: AGENDA 



UN PO’ DI STORIA… 

1869 – Nettleship Rare form of Urticaria 

1878 – Sangster  Urticaria Pigmentosa UP 

1879 – Ehrlich  Mast Cells (Mastzellen) 

1887 – Unna  Mast Cells in UP 

1949 – Ellis  Systemic Mastocytosis 

1979 – Lennert   Kiel Classification 

1991 – Metclafe  Consensus Classification 

1996 – Longley  c-kit D816V in SM 

1998 – Escribano  CD2/CD25 on MC in SM 

1990-2000  Criteria Established 

2000    Working Conference 

2001    WHO Classification 

2008    WHO Classification 

2016    WHO Classification 
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ORIGINE dei MASTOCITI 

Aponte-Lopez et al. (2018) 



MASTOCITI: ATTIVAZIONE e DEGRANULAZIONE 

Wheezing, 

coughing 

Increased effector 

response in tissue 

Diarrhea,  

vomiting 

Increased fluid secretion,  

increased peristalsis 

Decreased diameter, 

Increased mucus secretion 

Increased blood flow,  

increased permeability 

Gastrointestinal tract Blood vessels Airways 

Aponte-Lopez et al. (2018) 

González-de-Olano et al. (2018) 



Mukai et al. Immunol Rev (2018) 



WHO 2016: CLASSIFICAZIONE MASTOCITOSI 

Pardanani A, Am J Hematol (2019) 



MULTIDISCIPLINAR 

MANAGEMENT 

OF MASTOCYTOSIS 

VALUTAZIONE 
Multidisciplinare 

UP 

Flushing 

orticaria 

Osteoporosi 

citopenie 

  

Sintomi G- I  

  

  

Anaf ilassi di ndd o da alimenti/ farmaci  

o imenotteri 

Dermatologo Reumatologo 

Ematologo Allergologo 

Anestesista 

Neurologo 

Ginecologo 



PRESENTAZIONE CLINICA 

Pardanani A, Am J Hematol (2019) 



SOPRAVVIVENZA 

MCL 
ASM 

Median survival   FU 20.7 months                                       

ISM 198 months 

ASM 41 months 

AHNMD 24 months 

MCL 2 months 

ISM 

AHNMD 



MASTOCITOSI SISTEMICA: CRITERI DIAGNOSTICI WHO 2016 

Pardanani A, Am J Hematol (2019) 

CRITERIO MAGGIORE: 
Infiltrato mastocitario multifocale (>15 
MC aggregati) in BO e/o organi 
extracutanei 

CRITERI MINORI: 
>25% dei MC immaturi o atipici 
Mutazione KIT816V 
MC esprimono CD25 e/o CD2 
Triptasi sierica >20ng/mL 

“B FINDINGS” (BURDEN) 
>30% MC, Triptasi > 200ng/mL 
displasia/mieloproliferazione 
Epatomegalia, splenomegalia e/o 
linfadenopatia 

“C FINDINGS” (cytoreduction) 
BM disfuction 
Epatomegalia 
Lesioni osteolitiche 
Splenomegalia e ipersplenismo 
malassorbimento 



Flow Cytometry 

Full Blood Counts and Differential Counts 

Serum Biomarkers 

Cell morphology 

Flow Cytometry 

Histo/Immunohistopathology 

Cytogenetics/FISH 

Molecular Pathology 

Morphology 

Molecular tests 

Tryptase 



TRIPTASI 

Triptasi totale nel siero (α + β) 

indicatore dell’attivazione 

mastocitaria  

•Serina proteasi 

•Nell’uomo: α, β, δ, ε, γ- tryptase 

•α and β triptasi espresse e secrete dai MC 

•Aumenta nel siero in seguito a degranulazione MC  

 

 Test fluoroimmunoenzimatico   

 Campione stabile dopo centrifugazione 

 Test sensibile e specifico 



 serum triptase (normal <11.5 ng/mL) was measured in 47% of patients 

 96% with elevated level (median 66 ng/mL) 

 greater proportion of ASM and SM-AHN had triptase level ≥200 ng/mL  

compared with ISM 



1. Quantificazione infiltrato 

2. Quantificazione e descrizione delle atipie morfologiche 

3. Esclusione di altre neoplasie ematologiche 

Caratterizzazione morfologica della malattia 



Quantificazione 

© G. Poletti 



Maturi-fusiformi 
Nucleo eccentrico 

Minor criteria (SM): 

•> 25% of the MCs in the infiltrate are spindle-shaped or atypical 

OR 

•> 25% of all MCs are immature or atypical 

© G. Poletti 



Maturi-ipogranulati 
© G. Poletti 



degranulazione 

lobulazione nucleare 

focalizzazione dei granuli 

© G. Poletti 



immaturi/blastici 

© G. Poletti 



CB >/= 10% 

sangue periferico 

CB >/= 20% 

midollo 

Mast Cell Leukemia 

© G. Poletti 



+ 

MDS 

© G. Poletti 



+ 

CMML 

© G. Poletti 



Plasmacellule 

© G. Poletti 



Hairy Cells 

© G. Poletti 



ANALISI CITOFLUORIMETRICA 

CD45+bright 
CD117+bright 
CD34- 
CD25+ CD2+ 



+ Plasmacellule 

+ Hairy Cells 



Roberts et al. J Clin Pathol (2015) 

KIT (CD117) 



Bibi et al. Haematologica (2014) 

 Gain of function mutations in the KIT 

receptor tyrosine kinase (most frequently, 

D816V) are detectable in the great majority 

of patients with SM and are thought to play 

a key pathogenetic role  

 KIT816V confers resistance against 

Imatinib, Masitinib, other Kit-targeting drugs 

 several lines of evidence suggest that KIT 

D816V may not be a fully transforming 

oncoprotein 

     > clinical courses of ISM vs ASM and MCL vary 

greatly 

      > KIT D816V transgenic mouse models 

develop ISM rather than ASM or MCL  

         (Zappulla, J Exp Med 2005) 

Cromosoma 4q12 



Molecular somatic lesions in SM 



Arock et al. Leukemia (2015) 

Indagine molecolare KITD816V: tecniche a confronto 



Treatment algorithm for SM 

MASTOCITOSI SISTEMICA 
 INDOLENTE /SMOLDERING 

Evitare fattori “trigger” 
 di degranulazione MC  
 

Sintomi da degranulazione MC?  
 

SINTOMI  
Terapia  

anti-mediatori 
e Terapie specifiche 

 NO SINTOMI  
Osservazione 

 

ASM/MCL 

Midostaurine 
Cladribrine 
IFN alpha 
Clinical trials 
Imatinib 
Allo BMT 
 

AHN-oriented treatment 

(if LOW burden SM) 

SM-AHN 

Pardanani A, Am J Hematology, 2019 (modificato) 



The value of KIT allele burden 

Hoermann et al, Allergy 2014 

• The KIT D816V allele burden in the BM correlates with the WHO type of 

the disease and predicts survival in patients with mastocytosis 

• Good correlation with serum tryptase levels 

• No correlation with MC in BM 

• Prognostic significance 

• Monitoring of Minimal Residual Disease 



Mastocitosi: 

Take-home messages 

• Patologia molto eterogenea 

• Diagnosi complessa specialmente in assenza di 

sintomi cutanei, con triptasi normale, con basso 

burden MC 

• Rilevanza dei test di laboratorio, per la 

diagnosi, la classificazione, il significato 

prognostico, il monitoraggio della terapia 
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