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Introduction to Mastocytosis 

•  A rare myeloid malignancy resulting from a clonal, neoplastic 

proliferation of morphologically and immunotypically abnormal 

mast-cells that accumulate in one or more organ systems. 

•  Incidence 1.0-1.3/10000 in European adults 

•  May be cutaneous (CM) or systemic (SM) 

•  Occurs in both children and adults 
  Children predominantly have cutaneous forms that resolved by adulthood 

  In adults purely cutaneous forms of disease is less common 

•  Most cases are sporadic and result from acquired mutations in 

the gene encoding KIT (CD117) 
  Inherited patterns of mastocytosis are unusual 
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Mastocytosis: Epidemiology 

•  Occurs in all ethnic groups 

•  May occur at any age 

•  Peaks in childhood and 30-40 years 

•  M=F 

Mastocytosis: Clinical features 

Clinical features fall into 4 categories: 

• Constitutional Symptoms 
  lethargy 

• Skin Symptoms 

• Mediator related Symptoms 
  Flushing, Puritis, Abdominal pain, Diarrhoea, Hypotension, Syncope 

• Musculoskeletal symptoms 
  Musculoskeletal pain 



3 

Mastocytosis: WHO Calssification 

Carter et al Immunol Allergy Clin N Am 2014 

Of these mast cell leukemia (although rare) is the most aggressive form and may 
be characterised by immature mast cells in the peripheral blood 

Mastocytosis: 

Pardanani Am J Hematol 2013 
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Mastocytosis: Pathogenesis 

•  Mast cells develop from CD34+ pluripotent stem cells in the 

bone-marrow 

•  Enter the bloodstream and migrate to peripheral tissues 

•  In tissue immature mast cells develop and terminally 

differentiate 

•  Mature mast cells reside in tissue close to blood vessels, 

nerves and glands and play an important role in innate and 

adaptive immunity 

•  Mast cells are particularly numerous in: 

  Skin 

  GIT 

  Respiratory Tract 

  Lymphoid tissue 

Mast Cell development 

Fuller Hematol Oncol Clin N Am 2012 

•  The principle growth factor for MC is SCF which binds to CD117 (KIT protein 

tyrosine kinase) 
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Mastocytosis: Pathogenesis 

•  Mast cells contain cytotoxic granules including histamine, 

proteases and TNF and other mediators 
  Results in the hallmark of allergic inflammation 

•  Mast Cells degranulate in response to: 
  TLR binding PAMPs 

  Venoms 

  Cold temperature 

  Endogenous peptides: 

•  Neurotensin, substance P, endothelin, C5a 

•  Mast cells are long lived and have limited ability to differentiate 

•  Mast cells are dependent on stem-cell factor (SCF) which binds 

to KIT on the mast cells. 

Mastocytosis: Pathogenesis 

•  Mutations in the c-kit gene encoding for KIT (CD117) have been 

detected in patients with mastocytosis  
  These are gain of function mutations  

  Most commonly D816V 
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Mastocytosis: Pathogenesis 

Carter et al Immunol Allergy Clin N Am 2014 

Patients with mastocytosis generally have increased serum  

histamine and tryptase levels 

Cutaneous patterns of mastocytosis 

•  In rare cases clinical features are related to end-organ 

damage due to mast-cell tissue infiltrations e.g.: 

  Hypersplenism 

  Pathological bone fractures 

  Ascites 

  Malabsorbtion 

  Cytopenias 
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Cutaneous patterns of mastocytosis 

•  Skin is the most common organ involved and often the first 

•  In children disease is often limited to the skin 

Diagnosis of Cutaneous Mastocytosis (CM) requires  

1 major criteria:  
  Mastocytosis exanthema 

1 of 2 minor criteria based on biopsy: 
  Abnormal mast cells in clusters (>15 mast cells) or >20 mastcells/hpf  on biopsy 

  Detection of dermal KIT mutation at codon 816 

•  Cutaneous Mastocytosis is subdivided into: 
  Maculopapular CM 

  Urticaria Pigmentosa (UP) 

  Diffuse cutaneous mastocytosis 

  Mastocytoma 

  Telangectasia macularis eruptiva perstans (TMEP) 

Cutaneous patterns: Urticaria pigmentosum 

Carter et al Immunol Allergy Clin N Am 2014 
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Cutaneous patterns: urticaria pigmentosum 

Carter et al Immunol Allergy Clin N Am 2014 

Cutaneous patterns: urticaria pigmentosum 

•  Classically yellow-tan to reddish-brown macules or papules mainly on 

trunk and legs 

•  Sparing of sun exposed areas 

•  Sparing of soles, palms, scalp and face especially in adults 

•  “Darier’s sign” 
  local whealing of a lesion induced by friction- may or may not be present. 

•  UP lesions are seen in >90% of patients with indolent systemic 

mastocytosis 

•  Seen in <50% of patients with (SM-AHNMD; systemic mastocytosis 

with an associated clonal, haematological, non-mast-cell lineage 

disease) or ASM-aggressive systemic mastocytosis. 

•  Note: regression of UP lesions does not correlate with disease 

improvement. 
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Diffuse cutaneous mastocytosis and mastocytoma 

•  Onset is almost exclusively in children 

•  DCM may persist into adulthood 

•  Mastocytoma usually regresses 

•  DCM: 

  Thickened skin 

  Reddish brown discolouration 

  Scattered nodules 

  Bullous formation in pediatric forms of the disease 

  Dermatographism may be present 

Diffuse cutaneous mastocytosis and mastocytoma 

Carter et al Immunol Allergy Clin N Am 2014 
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Solitary mastocytoma 

•  Generally appear before 6 months 

•  Reddish-Brown or yellow-orange nodules 

•  When traumatised may cause systemic symptoms 

Carter et al Immunol Allergy Clin N Am 2014 

Diffuse cutaneous mastocytosis and mastocytoma 

•  GIT symptoms are highly prevalent, often severe and associated with a 

decreased QOL 

  Diarrhoea 

  Nausea 

  Abdominal bloating and pain 

  Higer risk of gastric ulcers 

•  Increased acid secretion secondary to histamine release 

  One study found GIT symptoms did not correlate with tryptase level, age of 

onset or histological findings on GIT biopsy. 

  One study found increased bowel movements and fecal output 

•  Muskuloskeletal Symptoms: 

  Osteopenia 

  Osteoporosis 

  54% in one study reported MSK pain 
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Diagnosis 

Diagnosis 

*Note: Neoplastic mast cells often express CD2 and/or CD25 which may be  

Detectable by flow cytometry or immunohistochemistry 

* 
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Diagnosis 

The pathognomonic finding is the presence of multifocal clusters of  

abnormal mast-cells which are variable in appearance, ranging from  

round to fusiform variants with long polar cytoplasmic processes and  

may display hypogranularity with uneven distribution of granules 

Note tryptase staining is thought to be most sensitive but cannot  

distinguish between normal and neoplastic mast-cells 

Serum Tryptase 

•  95% of patients with systemic mastocytosis have elevated serum 

tryptase 

•  A level >20ng/mL is a minor diagnostic criteria 

•  20% of cases have a tryptase level >200ng/mL- higher levels more 

frequently associated with aggressive disease 

•  Serum tryptase levels have been correlated with total MC burden 

•  Note elevated serum tryptase is not specific for mastocytosis and is 

also found in: 

  AML 

  CML 

  MDS 
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Clinical suspicion for mastocytosis 

•  A diagnosis of mastocytosis should be considered even in the absence of skin 

lesions in cases of: 

  Unexplained ulcer disease/malabsorbtion 

  Bone-scan abnormalities 

  Splenomegaly 

  Lymphadenopathy 

  Venom anaphylaxis 

  Unexplained flushing/hypotension 

•  Initial investigations: 

  Medial evaluation 

  BMAT 

  Serum tryptase 

  Analysis of KIT gene 

  Urine 5-HIAA to exclude carcinoid tumour 

Mastocytosis: Treatment 

•  Current therapy is largely based on allieviating symptoms 

  Avoidance of triggers 

•  Eg stress, infections, medications, vaccinations, anasthesia 

  H1 and H2 receptor antagonists 

  Leukotriene inhibitors 

  Adrenaline for hypotensive episodes 

  PUVA for cutaneous mastocytosis, puritis and flushing 

  Topical corticosteroids 

•  Patient with aggressive hematologic forms may benefit from interferon α-‐2b	  and	  then	  2-‐CdA.	  

•  Tyrosine	  kinase	  inhibitor	  Ima8nib	  (Gleevac)	  can	  be	  used	  in	  the	  presence	  of	  wildtype	  KIT	  

  Modest	  benefits	  

  Other	  tyrosine	  kinase	  inhibitors	  are	  being	  trialled	  

•  3	  pa8ents	  have	  undergone	  HSCT	  and	  all	  suffered	  disease	  progression	  

•  Splenectomy	  may	  improve	  survival	  in	  pa8ents	  with	  severe	  disease 
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Mastocytosis: Treatment 

Pardanani Am J Hematol 2013 

Mastocytosis: Treatment 

Pardanani Am J Hematol 2013 
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Mastocytosis: Prognosis 

•  In general children have a more favorable survival 

•  Children with cutaneous disease usually have major/total disease regression 

by late adolescence 

•  Adults with cutaneous mastocytosis and indolent systemic mastocytosis have 

normal life expectancy 

•  Aggressive systemic mastocytosis and mast-cell leukemia have less favorable 

outcomes (median survival 3.5yrs).  

•  ASM prognosis improves with aggressive chemotherapy  

•  There is no proven therapy to improve survival in mast cell leukemia (median 

survival 2 months). 

Mastocytosis: Prognosis 

•  Overall survival depends on subtype 

Pardanani Am J Hematol 2013 
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Mastocytosis and allergy 

Mastocytosis: Prognosis 

•  The prevalence of atopy is not higher in patients with mastocytosis, however 

reactions are far more severe 

•  22-49% cumulative incidence of anaphylaxis in adults and 6-9% of children 
  38% of these events result in unconsciousness 

•  Fatal anaphylaxis has been reported following 
  Hymenoptera stings- most frequent 

  Food 

  Medications 

  NSAIDS 

  Codeine 

  Narcotics 

  EtOH 

  Exercise 

  Temperature changes 

  General anaesthesia- considered a high risk procedure 

•  26% of reactions occur after a combination of factors 

•  39% of mastocytosis-associated anaphylaxis appear idiopathic 
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Screening for mastocytosis following anaphylaxis 

Bonadonna et al J Investig Allergol Clin Immunol 2014 

≥2 can predict mastocytosis Sens 92%; Spec 81% 

Screening for mastocytosis following anaphylaxis 

Bonadonna et al J Investig Allergol Clin Immunol 2014 

Increasing evidence that anaphylaxis is more common in patients with 
mastocytosis and no skin involvement 

The risk of anaphylaxis positively correlates with serum tryptase level 
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Mastocytosis and anaphylaxis 

•  Patients with mastocytosis who have anaphylaxis should undergo SPT and RAST to 

identify triggers 

•  Patients with mastocytosis and venom allergy should receive life-long immunotherapy 

and carry and Epipen 

•  Note 3 deaths have occurred after discontinuation of maintenance therapy 

Bonadonna et al J Investig Allergol Clin Immunol 2014 

Thank You 

Questions? 


