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Objectives• Recognition of mast 
cell derived 
mediators disease

• Understand 
diagnostic tools for 
mast cell activation 
disorders (MCAD), 
including mast cell 
activation 
syndrome (MCAS)

• Review of current 
treatment options 
for mast cell 
activation disorders 



Consider the diagnosis of  

Mast Cell Activation 

(MCA) Syndrome

❑ RECURRENT TYPICAL 

SYMPTOMS

❑ LABORATORY ABNORMALITIES 

REFLECT MCA

❑ RESPONSE TO TREATMENT 

THAT TARGETS MC OR MC 

DERIVED MEDIATORS





Delayed Diagnosis, leading 

to delayed tailored 

treatments, is common for 

patients with MCAD. 

Ohio soccer player 

battles life-

threatening reactions 

triggered by exercise
Caitlin McComish, 20, a 

former goalie for the 

University of Toledo, has 

cholinergic urticaria. A 

‘perfect storm’ of factors, 

including heat and exercise, 

will make her throat and 

tongue swell. BY Victoria Taylor NEW 

YORK DAILY NEWS Friday, April 18, 2014, 3:50 PM

Rare disease makes woman allergic to 
everything, including her husband

A young married couple is dealing with a rare disease that forces her to live 
in isolation from him and other people.  by A. Pawlowski Source: TODAY
/ Feb.22.2017 / 2:07 PM EST / Updated Dec.27.2017 / 10:13 AM EST /



What’s the hold up? 

Patient 

Delay

PCP 

delay



“You’re fine. 

Take a lollipop.”

MCAD Delayed 

Diagnosis:

Specialists

❑ Lack of specialists in 

academic medical centers 

and communities = 

significant wait time

❑ Clinical manifestations of the 

multi-organ system disease

❑ “ normal’ test results 

“His 

Tryptase is 

normal”
Specialist 

Awareness



IgE and MCs have 
been so convincingly 

linked to the 
pathophysiology of 

anaphylaxis and 
other acute reactions 
that it can be difficult 

to think of them in 
other contexts

- Galli and Tsai, Nature 
Med, 2013



Mast Cell Activation: 
Beyond Allergies



MC Activation Orders



MCAD

signs and 

symptoms



2 or MCADs = MCAS

MCADs



Case report:

Got MCAS?

Maybe.



 KL is a 55-year old Caucasian 

woman, who has coped with 

chronic hives and pruritis for 5+ 

years, 

 1st OV in 2012 with my practice, 

after 6 previous evaluations with 

dermatology and allergy 

specialists; 

 she had tried cetirizine, 

fexofenadine, prednisone, 

montelukast, nortriptyline, 

topicals corticosteroids

Years of itching!



KL’s Past Medical History 

 Headache disorder

 Asthma

 Rhinitis

 Anxiety

 Irritable bowel 

syndrome

 Fatigue



Criterion #1: MCAS diagnosis
2 or more organ systems 

impacted by MCA?

Mastocytosis 
(Escribano et al, JACI 124:514)

Skin Lesions 90%

Pruritis 82%

Flushing 56%

Diarrhea 35%

Abdominal Cramping 30%

Neuropsychiatric 
Symptoms

23%

Anaphylaxis 23%

Peptic Symptoms 20%

Osteoporosis 18%

Hepatomegaly 12%

Splenomegaly 8%

Nonclonal Mast cell 
activation disorders

Hamilton, J allergy clin immunol 128;147

Abdominal Pain 94%

Dermatographism 89%

Flushing 89%

Headache 83%

Neuropsychiatric 67%

Diarrhea 67%

Rhinitis (Naso-ocular) 39%

Asthma 39%

Anaphylaxis 17%



 Mother: 

headache disorder, 

hypertension

 Son: Rhinitis 

 Daughter: IBS

KL’s 

Family History



KL’s

Physical Exam

 General observations: thin female, 
chronically ill

 HEENT: turbinate hypertrophy, no 
adenopathy (swollen glands in the 
neck)

 GI: mild distension

 CV: Heart rate in 90s, regular

 Skin: Dermatographism

 Psychiatric: anxiety
DEVIL’S

ITCH



Criterion #2: MCAS diagnosis
Better with medications that target 
MCs or MC derived mediators?

KL had tried 

combinations of

 cetirizine, 

fexofenadine, 

 montelukast, 

 nortriptyline, 



Alternative Agents in 
Refractory Urticaria

Khan J Allergy Clin Immunol 2013



Criterion #3: MCAS diagnosis
suspected MCA events associated with an elevation in validated 

mast cell markers



Tryptase

SM: tryptase >20

Nonclonal MCAS

20% +2 ng/mL increase 

from the baseline 

Hyper-
alphatryptasemia:

Genetic study

Serum Tryptase > 

7 ng/ml



Primary & Secondary MCAD

u Some food 
(wheat/gluten, 
peanuts, eggs, nuts 
and shellfish, milk*, 
egg*, soy*)

u Medications

u Airbone Allergens 

u Insect stings or bites

u Autoimmune 
Disorders

u Infections 

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

Rheumatology Panel

ANA, RF, ANCA, 

Thyroid Abs

Neuonal Abs

PIDD evaluation

Allergen 
testing

Allergen 

testing

Celiac Panel

EGD/

Colonoscopy

PIDD 
evaluation 

Primary 
Immune 

Deficiency 
Disorder

Connective Tissue 

Disorder EDS 

Screen

Intrinsic
Endotypes

Extrinsic
Endotypes



Primary 

Care

Physician

ENT

Pulmonologist

Dermatologist

(practitioners) Don’t Ask, 

(patients) Don’t Tell

JK’s Health Intake Questionnaire: Her Story



KL’S LAB 
VALUES

MAST CELL 
TRIGGERS



IgE

receptor 

auto-antibodies

Hypogammaglobulinemia

Trytpase >6 mcg/ml or higher, 

Hyper-alphatryptasemia?

KL’s Lab test results



KL = 

Secondary Mast Cell 

Activation Disorders



• Allergic (IGE mediated) Disorders
• MC activation associated with 

chronic inflammatory/neoplastic 
disorders
• Autoimmune Disorders

• Chronic Autoimmune 
Urticaria

• Rheumatology -
syndromes

• Autoimmune 
Neuropathies

• Immune deficiency 
Syndromes

• Physical Urticarias

Hyper-
tryptasemia

Mastocytosis
Monoclonal 

MCAS
Idiopathic

Anaphylaxis

Allergen-IgE Infections Primary Immune 

Deficiency

Autoimmune Disorders

Avoidance measures (Diet, 

Environment)

Medications: histamine 

blockade

Desensitization 

(Immunotherapy)

Omalizumab, Dupilumab

Anti-interleukin mAb

Hepatitis, Lyme, Borrelia, 

EBV, HSV

Prophylactic Antibiotics

Immune Globulin

Anti-inflammatory Agents

Anti-inflammatory Agents

Immune Globulin

KL’s MCAD treatments

KL’s Treatment Recommendations:

Azithromycin prophylaxis, 

Colostrum, Probiotics, Histamine and  

Leukotriene Blockade

*

IVIG 



 Pain Medications: 

 Fentanyl (may require 
adjunct treatment with 
Zofran), Tramadol, Nucynta

 Muscle relaxants:

 pancurorium, vercuronium

 Local Anesthetics:

 Bupivacaine, Lidocaine, 
Mepicacaine, Prilocaine, 
Levobupivacaine, 
Ropivacaine

 Intraoperative Induction:

 Ketamine,Midazolam, 
Propofol

 Inhaled Anesthetics:

 Sevoflurane

 Benzodiazepenes:

 lorazepam, diazepam, 
temazepam

Medication Allergies/Intolerance

Antibiotics

Amphoteracin B

Dextran

Vancomycin

Analgesics

Opioid 

narcotics

NSAIDs

Muscle 

Relaxants

Atracurium
Doxacurium
D-tubocurarine 
Metocurine
Mivacurium
Succinylcholine

Local 

Anesethetics

Benzocaine, 

Chloroprocai

ne, Procaine, 

Tetracine

Better Tolerated in MCAD patients



Mast Cell Activation 
Syndrome -

Defined. (2019)

Criteria for MCAS Diagnosis:

1. Do you have symptoms impacting 2 or more 
organs?

2. Do you feel better with treatments that lessen 
the effects of Mast Cell actions and/or and Mast 
Cell derived mediators?

3. Show the data: detection of  increased Mast Cell 
activity or sustained presence of MC derived 
mediators?



In search of MCAS:

Lessons from 
Tarrytown

Patients who present with typical features of MCA, with 

laboratory confirmation, and without evidence of a clonal mast 

cell disorder should be initiated on MC targeted treatment.

If a major response is achieved, a diagnosis of non-clonal mast 

cell activation syndrome (NC-MCAS) is likely and treatment 

should be optimized.



Not MCAS, but still reacting

The MCA diagnosis is sometimes applied to patients with 

vague yet suggestive symptoms. 

These patients may suffer from an unrelated, overlooked 

disease or syndrome.  

Applying solid 

diagnostic criteria 

when considering the 

MCA diagnosis helps 

avoid wasting time and 

money. 



Cardiac conditions: Coronary hypersensitivity (the Kounis

syndrome)* Postural orthostatic tachycardia syndrome

Endocrine conditions: Fibromyalgia Parathyroid tumor 

Pheochromocytoma Carcinoid syndrome 

Digestive conditions Adverse reaction to food* 

Eosinophilic esophagitis* Eosinophilic gastroenteritis* 

Gastroesophageal reflux disease; Gluten enteropathy; 

Irritable bowel syndrome; Vasoactive intestinal peptide–

secreting tumor 

Immunologic conditions: Primary Immune deficiencies; 

Auto-inflammatory disorders such as deficiency of inter-

leukin-1–receptor antagonist*; Familial hyper-IgE syndrome 

Vasculitis* 

psychiatric conditions Anxiety; Depression; Headaches; 

Mixed organic brain syndrome; 

Neurologic/ Chronic fatigue syndrome Somatization 

disorder; Multiple sclerosis Autonomic dysfunction; 

Skin Conditions: Angioedema* Atopic dermatitis* Chronic 

urticaria* Scleroderma*, and

Connective Tissue disorders: Ehlers Danlos Syndromes



FEATURES OF MCAD IN PATIENTS WITH 

UNDIAGNOSED IMMUNODEFICIENCY



An early observation of a 

possible relationship 

between connective 

tissue and mast cells and 
allergic (Allergen 

triggered MCA)

1977

Inherited Connective 
Tissue Disorders and Mast 
Cell Activation Syndromes





MCAD and 

EDS?

Our findings link findings 
(germline) duplication  in 
TPSAB1 (the alpha-
tryptase gene)  with 

 Irritable bowel 
syndrome

 Cutaneous complaints

 Connective Tissue 
Abnormalities

 Dysautonomia



Screening for CTDs: EDS/HSD

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).



Mast Cell Activation in 

Health and Disease

MAST CELL

GRANULE

contains

Histamine

Interleukins

Prostaglandins

Cytokines

Chemokines

Heparin

ACTIVATED

MAST CELL

DEGRANULATING

INACTIVATED

MAST CELL

Newly synthesized mediators

Lipid Mediators

Prostaglandins, Leukotrienes

Cytokines

Interleukins (1,3,6,8,16,18)

Tumor Necrosis Factor

Stem Cell Factor

Chemokines

For lymphocytes, monocytes, 

eosinophils

Growth Factors

For monocytes, macrophages, 

platelets, fibroblasts

Mast cell granule contents

Proteases

Tryptase, 

chymase,

Vasoactive 

amines

Histamine, 

serotonin

Proteoglycans

Heparin, 

chondroitin sulfate

Cytokines

Tumor Necrosis 

Factor

Interleukin- 4 

Primary Secondary Idiopathic

• Systemic Mastocytosis

• Monoclonal Mast Cell 

Activation Syndrome

• Atopic disorders

• Chronic non-atopic, immune 

mediated disorders (PID, A/I)

• Neoplastic Disorders

• Physical Urticarias

• Chronic autoimmune urticaria

• Anaphylaxis

• Angioedema

• Urticaria



MCAD 

Diagnosis and 

treatment

Allergen-IgE Infections Primary Immune 
Deficiency

Autoimmune Disorders

Avoidance measures (Diet, 
Environment)

Medications: histamine 
blockade

Desensitization 
(Immunotherapy)

Omalizumab, Dupilumab
Anti-interleukin mAb

Hepatitis, Lyme, Borrelia, 
EBV, HSV

Prophylactic Antibiotics

Immune Globulin

Anti-inflammatory Agents

Anti-inflammatory Agents
Immune Globulin

https://www.pinterest.com/pin/74872412531909111/
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