
A N N E  M A I T L A N D ,  M D ,  P H D

A S S T  P R O F E S S O R ,  I C A H N  S C H O O L  O F  

M E D I C I N E ,  D E P A R T M E N T  O F  M E D I C I N E

D I V I S I O N  O F  A L L E R G Y  &  I M M U N O L O G Y

A T T E N D I N G  P H Y S I C I A N ,  C H I A R I / E D S  C E N T E R  

A T  M T  S I N A I - S O U T H  N A S S A U

C O N S U L T I N G  P H Y S I C I A N ,  C L I N I C A L  

P A R A D I G M S   C O M P R E H E N S I V E  A L L E R G Y  &  

A S T H M A  C A R E

Mast Cell Activation (MCA)
and

Mast Cell Activation Disease (MCAD)



Disclosures

Blueprint Medicines, Speaker
Ehlers Danlos Research Foundation, Grant

http://www.nobelprize.org/nobel_prizes/medicine/laureates/1908/ehrlich.html


Inflammation, 
Mast Cell Activation 

and 
Our Health



Mast Cells Show Their Might:
Once dismissed as “allergy cells”, 

mast cells have proven crucial for immunity. Science 317 (3), 2007

January 12, 1989

Scientists Find 

How Allergic 

Reaction Works

By HAROLD M. SCHMECK Jr.



Border Patrol = Tissue Surveillance, Defense, Repair
the triad, connective tissues and associated mast cells + nerves
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Mast Cells: Our Health
Surveillance. Response. Repair.

Ø Receptors = endogenous molecules (alarmins)

Ø Pathogen Receptors



Mast Cell Activation (MCA) in Disease: MCs Breakin’ Bad
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Mast Cell Activation Disease: More than Allergies

Theoharides, 2015

Ø Receptors = endogenous molecules (alarmins)

Ø Pathogen Receptors



Mast Cell Activation 
Syndrome

“Mast cells = breaking bad”

When symptoms are 

• recurrent,
• accompanied by an increase in mast cell–

derived mediators in biological fluids, and
• responsive to treatment with mast cell–

stabilizing or mediator-targeting drugs, 

the diagnosis of mast cell activation syndrome 
(MCAS) is appropriate.



Mast Cell Activation Disease 
is common.

MCAS (Anaphylaxis) less so . 
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• Some food 
(wheat/gluten, 
peanuts, eggs, nuts 
and shellfish, milk*, 
egg*, soy*)

• Medications
• Airbone Allergens 
• Insect stings or bites

• Autoimmune 
Disorders

• Infections 

• Physical stimuli, such 
as pressure, cold, 
heat, exercise or sun 
exposure

Rheumatology Panel
ANA, RF, ANCA, Thyroid 

Abs
Neuonal Abs

PIDD evaluation

Allergen 
testingAllergen testing

Celiac Panel
EGD/

Colonoscopy

PIDD 
evaluation 

Primary 
Immune 

Deficiency 
Disorder

Connective Tissue 
Disorder EDS Screen

If 5 of 9 are present with a sensitivity of 99.6% and a 

specificity of 98% there is a form of EDS present:

• Peri-arthralgia (more then 1 joint more then 3 months)

• Fatigue (chronic, disabling more then 6 months) 

• motor dysproprioception (the door sign)

• joint instability (subluxations, dislocations often 

autoreducing)

• skin fragility (atrophic scarring, delayed wound healing) 

• Hypermobility (pos Beighton / 5 point historic 

questionnaire / pos glomerulo-humeral abduction above 

95 degrees ), 

• gastro-esophageal reflux (treated) 

• Ecchymosis (spontaneous)

• Hyperacusis (fragility to sounds below 50 decibel)

• Hamonet C., et al. “Ehlers-Danlos Syndrome (EDS) - Contribution to Clinical 

Diagnosis - A Prospective Study of 853 Patients”. EC Neurology 10.6 (2018).



Flavors of MCAD

56 yo male, 1st seen in 2015 at JHMI and NIAID

• 1st evaluated for insect venom allergy, after a brown wasp sting 

caused flushing and lightheadedness. (brother also has venom 

allergy), tryptase 14 ng/ml

• h/o cat allergy and IGE- Yellow jacket; Had anaphylaxis to VIT, 

then lost to f/u

• In 2017: syncopal episodes with nausea, lightheadedness, 

concentration problems; repeat VIT was not tolerated

• @ NIH, noted to have syncopal episodes between 2-4 AM, after 

steak meal, detected alpha gal- IgE +ve (h/o tick bites)

• Underwent BM biopsy = +ve for KIT D816V = indolent systemic 

mastocytosis

• Duplication of alphatryptase gene = Hyper alpha typtasemia (HAT)





Hereditary Alpha Tryptasemia (HaT)

POTS
EDS
IBS

HaT affects = 
7% of Western European Descent



Patient Study Groups

• with HαT ( baseline serum tryptase > 8 

ng/mL, and a confirmatory increased copy 

number of the TPSAB1 gene based on a 

DNA test

• MCAS-NT (MCAS- normal serum tryptase

• had signs and symptoms of MC activation, 

• response to medications that block MCs or MC 

mediators

• at least 1 documented elevated MC mediator 

during symptomatic episode

• GI-control patients did not have evidence of 

an inflammatory condition or clinical 

manifestations to suggest MCAS

Tissue Staining and Histology 
Analysis

• Stain for CD117, to highlight MCs in the 
biopsy sections

• MC morphology (round or spindled), and 
• MC locations (with at least 3 MCs/HPF) 

within the intestinal mucosa and 
submucosa
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Therapeutic 
Recommendations

Allergen-IgE Infections Primary Immune Deficiency Autoimmune Disorders

Avoidance measures (Diet, 
Environment)
Medications: 

histamine, Leukotriene 
blockade

Tricyclic agents
Ketotifen, Cromolyn

Desensitization/Immunotherapy
Omalizumab

Lyme, Borrelia

Bacterial infections
(Strep- ASO/DNAse Ig)

EBV, HSV, Hepatitis

COVID

Prophylactic Antibiotics

Immune Globulin

Anti-inflammatory Agents

Anti-inflammatory Agents
Immune Globulin



Traditional Chinese medicine for 
food allergy and eczema 

Zixi Wang, Zhen-Zhen Wang, Jan Geliebter, Raj Tiwari, Xiu-
Min Li

Ann Allergy Asthma Immunol 126 (2021) 639e654



Acupuncture/Traditional Chinese 
Medicine and MCAD
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Treating MCAD…
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