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Learning Objectives

To understand the scope of mast cell activation disorders1

To address the presentations of mast cell activation disorders with their associated 

endotypes
2

To review current and future management and treatment options for mast cell activation disorders4

To evaluate the role of KIT D816V mutation and TPSAB1 genotyping in the diagnosis of mast cell 

activation disorders
3



28 patients: 

• 24 clonal mast cell disorders 

• 4  elevated tryptase 
MCAS/Hereditary Alpha 
Tryptasemia  

• 14F, 12M

• Ages 6-77

• 100% of patients had no mast 
cell activation symptoms or 
anaphylaxis 

Gene expression of ACE2, TLR3, and IL1RL1 on highly purified bone marrow mast cells
normal/reactive N/RBM (n=7) and systemic mastocytosis SM patients (n=26)



2022



Tryptase



Clonal Mast 
Cell 
Activation 
Disorders 

• Increased number of mast cells

• KIT mutations: most common D816V

• Symptoms and signs of mast cells tissues 
increase and/or activation
• Skin: cutaneous mastocytosis (brown/red 

lesions)

• Bone Marrow: mast cell aggregates, expression 
of CD25

• Gastrointestinal: increased mast cells in 
aggregates, CD25 +



The New York Times Magazine 

“Mommy, I am scared. Are you OK?”

A 32 y/o mother was lying unconscious in a public 
bathroom after feeling, hot, dizzy and a fluttering heart.

She told the ER doctors that her only medical problems 
were panic attacks, flushing and a rash that she had for 
over 10 years and was told it was freckles 



Tryptase KIT



• 33 y/o male runner Boston Marathon
• Joint pain 800 mg Ibuprofen
• Flushing, hypotension, SOB, intubation
• Tryptase of >2000 ng/ml

• Symptoms: flushing, chronic fatigue, 
depression, anxiety, bone pain, chest pain 
(multiple MI r/o)

• PE: few macular lesions in chest (CM)
• BMB: MC aggregates, CD25 +
• Positive c-kit D816V mutation
• Baseline tryptase: 32 ng/ml
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Anaphylaxis During Immunotherapy 

• 44 y/o female with seasonal rhinitis ST + grasses, ragweed 

• Immunotherapy: burning hands and feet, chest pressure, lightheadedness Epinephrine

• Severe cramping, abdominal pain, nausea, vomiting, dizziness, feet and hand burning and feeling 
of impending doom, no hives 

• ER: 60/30 multiple Epinephrine

• Tryptase: 8.75 ng/ml total, <1 ng/ml mature
• PB : c-kit D816V mutation +
• IgE : 18 IU/ml; Specific IgE foods (-)
• BMB: no MC aggregates, spindle MC,Positive CD25 MC 

Monoclonal Mast Cell Activation Syndrome 



Mast Cell Mediators and Related Symptoms



Mast Cells Gastrointestinal Infiltration in Systemic Mastocytosis

A Clinicopathologic Study of 24 Cases of Systemic Mastocytosis Involving the 
Gastrointestinal Tract and Assessment of Mucosal Mast Cell Density in Irritable 
Bowel Syndrome and Asymptomatic Patients

Leona A. Doyle, MD*, Golrokh J. Sepehr, MD*, Matthew J. Hamilton, MD†,‡, Cem
Akin, MD,
PhD†,‡, Mariana C. Castells, MD†,‡, and Jason L. Hornick, MD ,PhD 2014
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CD25
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From: Longley, B.J. et. al., Leukemia Research 25: 571-576, 2001.

10% of Mastocytosis are 
negative for KITD816V  



JACI 2016



Darier’s Sign
• FIG 3. Darier’s sign. A-C, A wheal-and-flare reaction develops upon stroking 
of a CM lesion with a tongue spatula. Darier’s sign is a highly specific 
diagnostic feature of CM.



BONE MARROW BIOPSY
Urticaria Pigmentosa

Skin Biopsy

Tryptase                    CD25 



Cutaneous Manifestations in Patients with Mastocytosis: 

Consensus report European Competence Network on Mastocytosis
American Academy of Asthma Allergy and Immunology

European Academy of Allergology and Clinical Immunology  2016



Primary Clonal Mast Cell Diseases 
Well differentiated mastocytosis (WDSM)

(Alvarez Towse et al 2016)

Systemic Mastocytosis without cutaneous 
involvement and with hymenoptera anaphylaxis   

(Bonnadona et al 2016)

Monoclonal Mast Cell 
Activation Syndrome

Systemic Mastocytosis



TLR4

LPS

C3a

MRGPRX2 McNeil Nature 2015: general anesthetics, quinolones, vancomycin

KIT

IgG



Systemic Mastocytosis: Tryptases

• Total tryptase
• Mostly inactive pro-tryptase at baseline
• Reflect mast cell burden at baseline

• Mature β-tryptase
• Measure of MC activation

• Total: mature tryptase ratio
• >20 in SM at baseline
• <10 during systemic anaphylaxis

• 27 % Caucasian lack an alpha tryptase gene

• Low baseline tryptase
• (Significant elevation: > 20% baseline+ 2 ng) 

Schwartz et al NEJM 1987 ,   Gaughey., JACI 2006, Alvarez-Twose et al., Allergy 2012

Schwartz et al., Imm and Allergy Clinics of NA 2006

Normal tryptase in 10% 
mastocytosis patients 

Elevated tryptase is present 
in anaphylaxis and 2 
measurements are required 
to assess baseline



22y/o male: 
asthma, allergies, 
anaphylaxis, 
abdominal pain, 
flushing 

• Since age 12 severe asthma, allergies, abdominal 
pain, bloating, diarrhea, flushing, hives CIU, 
unprovoked anaphylaxis, dizziness, fatigue, 
hypermobility, joint pain. 

• Cannot work a steady job due to HR and 
dizziness/presyncope during prolonged standing (> 
10 min). 

• Musician (song named Tryptase)  

• Orthostatic cerebral hypoperfusion syndrome 
(OCHOS)/POTS, small fiber neuropathy and EDS, 
Tourette syndrome   

• Mother and brother with POTS and HαT 

Tryptase: 18 ng/ml

IgE 264 IU/ml , spIgE + wheat, peanut, soy, scallops, cat, 
dust mites, pollen

Gene-by-Gene: 2α3β beta TPSAB1 gene copies  







Giannetti MP, Akin C, Hufdhi R, Hamilton MJ, Weller E, van Anrooij B, LyonsJJ, Hornick JL, Pinkus G, Castells M, Pozdnyakova O, Patients with mast cell 
activation symptoms and elevated baseline serum tryptase have unique bone marrow morphology, Journal of Allergy and ClinicalImmunology (2020)

Bone Marrow Morphologic Findings in Patients with Indolent Systemic
Mastocytosis and Hereditary Alpha-Tryptasemia (HαT)





15 y/o 
female: 
hives, 
dyspnea, 
headaches, 
fatigue 

• 3 years of flushing, dyspnea; extreme sensitivity to 
odors, smells, lotions, tobacco smoke; flushing, 
abdominal bloating, pain, throat tightening, fatigue, 
hives, intolerance to heat, headaches, food and dye 
intolerance. Fully functional, tennis school team  

• PHM: Asthma, Eczema, SAR on Immunotherapy with 
anaphylaxis. Received HPV and restarted IT in 2016 
and started reacting to foods, developed hives, 
dizziness/POTS. Very restricted diet (10 foods)

• Tryptase: 3.7 ng/ml

• IgE 38 specific IgE + dust mites, dog       

• Prostaglandin F2a 14,990 (Nl: < 5000pg/ml Cr) 



Mast Cell Activation 
Syndrome: A Newly 
Recognized Disorder 

with Systemic 
Clinical 

Manifestations

Hamilton MJ, Hornick JL, Akin C, Castells 
MC, Greenberger NJ. 2011 J Allergy Clin 
Immunol



Non-Clonal Mast 
Cell Activation 
Syndrome



Elevated mast cell mediators 

in 100% of patients either at 

baseline or during episodes 

All responded to medications 



Overview of differential diagnoses 
mimicking mast cell activation and mast 

cell activation syndrome



Physical stimuli
• Frequent
• Heat
• Sudden changes of temperature 
• Rubbing/pressure of skin lesions (Darier’s sign may induce hypotension)
• Scalp trauma (children with scalp involvement)
• Infrequent
• Cold
• Sunlight

Emotional factors
Frequent
Stress,
Anxiety
Sleep deprivation 

Infectious diseases with fever
• Viral (URTI)
• Bacterial (bronchitis, pneumonia)

Drugs 
• Non-steroidal anti-inflammatory drugs *
• Morphine and derivatives 
• Cough medication: dextromethorphan, dymemorphan

Miscellaneous
• Dentition 
• Vaccines 
• Surgery

Associated allergic diseases **/*** 
1. Responses greatly vary from patient to patient. 
2. Patients with known sensitivities must wear a Medic alert bracelet or necklace.
* 2/92 cases (ref.) If patients have not taken these drugs before, provocation test may be performed under close medical supervision. 
**The prevalence of allergic diseases in pediatric mastocytosis is 27% {Gonzalez de, 2007 15409 /id}
*** Foods, environmental allergens and other factors may exacerbate or precipitate mast cell activation in mastocytosis patients. 

Triggers

Castells, Escribano, Metcalfe



Personalized Medicine 
Targeting Mediators and Symptoms 

JACI In Practice 2019





NCCN 2022



NCCN 2022



NCCN 2022
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