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Attending Physician, Metrodora Institute

Medical Director, Comprehensive Allergy & Asthma Care, PLLC

Assistant Professor, Icahn School of Medicine at Mt SinAi- Dept of 
medicine- Allergy & Clinical immunology

Learning Objectives

A case report

To review the scope of mast cell activation disease, 
including mast cell activation syndrome (MCAS)

To understand the spectrum and heterogeneity of 
anaphylaxis

To review diagnostic and management options for 
anaphylaxis and  mast cell activation disease (MCAD)

What’s in Name? [MCAS? Anaphylaxis?]

A doctor begins by examining the words of his patient to 
determine their clinical significance. He then translates 
the words into medical language, describing how the 
condition came to be, what it means, and how it may 
evolve. 

Of all the words a doctor uses, the name he gives the 
illness has the greatest weight. 

It forms the foundation of all subsequent discussion, not 
only between doctor and patient but also between 
doctor and doctor and between patient and patient. 

With a name, the patient can construct an explanation 
of his illness not only for others but for himself … 

The name can also provide an instant community. 

Jerome Groopman, Hurting All Over (2000)
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A case report: 
Anaphylaxis? MCAS? 

Or Something Else?

Spoiler Alert?

A patient 
“who has nothing the matter with [her]"

Take the case of a young woman, for instance, who
entered the hospital with a history of nausea and 
discomfort in the upper part of the abdomen after 
eating. Mrs. Brown had "suffered many things of 
many physicians." Each of them gave her a tonic 
and limited her diet. She stopped eating everything 
that any of her physicians advised her to omit, and 
is now living on a little milk and a few crackers; but 
her symptoms persist

Meet Sara.
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All of Sara’s testing, requested by her general practitioner and 
several clinical specialists, were within normal limits: blood tests, 
X-rays, CAT scans, and endoscopy examinations. 

Tryptase 9.4 ng/ml (Range < 11.4)

After her 12th birthday, Sara started to experience

• increased frequency of headaches

• fatigue

• nausea and abdominal pain. 

This coincided with the onset of her menstrual cycle and 
recurrent upper respiratory infection, after moving to a new 
home. 

After several visits by her local pediatrician, her parents took her 
to a local allergy specialist and a pediatric gastroenterologist.

Histamine blockade, 

 tricyclic agents, 

FODmap diet was tried, 

no change in her symptoms.

patients who do not show objective, organic 
pathological conditions and who are generally spoken 
of as having "nothing the matter with them."

Functional Disorder?
Dysfunctional Order?

Shutterstock image
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Rx: NG feeds with hypoallergenic formulas. Psychiatry consult.
Sara resisted having to go through another week of NG tube feeds; 
Her mother asked for another opinion and the request was denied; 
so Sara was placed in soft restraints for 3 days to receive NG tube feeds.
No change in pain, no gain in her weight; so Sara was discharged home.

Sara’s Diagnosis?
MCAS Masqueraders

Hereditary Alpha Tryptasemia

Ehlers-Danlos Syndrome (EDS), Postural Orthostatic Tachycardia Syndrome (POTS), and Mast Cell Activation Syndrome (MCAS)
—a trifecta of weird diseases. POTS, EDS, and MCAS are so obscure that many doctors have never even heard of
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Mast Cell Activation DiseasePOTS

Findings associated with multiplications of TPSAB1 gene:

• Connective Tissue Abnormalities 

• Dysautonomia

• Mast Cell Activation

HYPER-ALPHA TRYPTASEMIA 
(HaT)

Earlier observations of disorders traveling with
Mast Cells/Connective Tissue/Nerve Crosstalk

Etiology of Sara’s pain with eating?
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From HaT to OCT: Team Effort!

Mast Cells
and 

Mast Cell 
Activation 

(MCA) 

The Rise of ‘Allergic’ Disorders: 
Allergy = allos, ‘other or different’ +  ergia, ‘energy or action”

INTERSTITIAL 
CYSTITIS

HEADACHES
BRAIN FOG

ASTHMA ANAPHYLAXIS

PAIN 
SYNDROMES

URTICARIA
FLUSHING

ANGIOEDEMA
FOOD 

SENSITIVITIES
IBS

RHINITIS

16

17

18



2023

7

Rise of Allergic Diseases
Allergen-Specific IgE Mast Cell Activation Disease

‘Allergies’

Systemic Mastocytosis

Diagnostic Steps…

Allergen-IgE

WHO Diagnostic Criteria for Systemic Mastocytosis

Mast Cell Activation (MCA) =
MC derived Chemical Mediator Release

Mast Cell Activation Events < 2010
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By 2010, 
a growing number of patients and practitioners recognize MCA events beyond …

The big 3 A’s: 
Allergic Rhinitis, Asthma, Anaphylaxis

Allergic inflammation Histamine Release
Inflammation of 

Epithelial Borders

Mast Cell Activation Syndromes

Mast Cell 
Activation 
Syndrome

MCAS = increased capacity of mast cells and basophils to release mediators of anaphylaxis,  in 
response to cell activation, also termed ‘releasability’

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.
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Criterion #1
MCAS Signs 

and 
Symptoms

Clinical Consequences of MC Derived Chemical Mediator Release 
(MCAD/MCAS)
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(2)
Reduced symptoms with 
Anti- MC/ MC mediator 

Therapy

Clonal MCAD 
w/ 

increased MC burden

Non-clonal/
Clonal 

MCAD symptom relief

Protein Tyrosine Kinase 
Inhibitors

(Imatinib, Avapritinib, 
Midostaurin)

Histamine R1 Blockade 
(diphenhydramine, 

cetirizine, e.g.)

Histamine R2 Blockade 
(famotidine, cimetidine, 

e.g.)

Tricyclic Agents 
(doxepin, nortriptyline)

Stem cell transplantLeukotriene Antagonists 
(montelukast, 

zafirlukast, zileuton)

Aspirin

Anti-CD30?Ketotifen
Cromolyn

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 

(3) 
Measuring 

validated Mast Cell 
Activation Markers

Elevated Basal
Serum Tryptase

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 
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Histopathology:  
Clonal MCAD

Systemic mastocytosis (SM), 
monoclonal MC activation syndrome (MMAs)

MMAS

Small 
clusters

Systemic 
mastocytosis

Large 
clusters

Spindle MCs

Spindle MCs

“ Our  findings link findings (germline) 
duplication  in TPSAB1 (the  alpha-

tryptase gene)  with 
Irritable bowel syndrome / Cutaneous 

complaints /Connective Tissue 
Abnormalities / Dysautonomia

Hyper-Alpha Tryptasemia (HaT) :
EDS-MCAS-POTS

Multiplication 
of alpha 

tryptase gene
(HaT)

5-7% population 

Conclusions: patients with clinical manifestations of MC activation and a baseline serum 
tryptase > 8 ng/mL and who are undergoing upper endoscopy for intestinal symptoms 
should have specific stains to identify MCs
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• [Hypersensitivity disorders, including 
MCAD/MCAS and anaphylaxis are sometimes 
applied to patients with vague yet suggestive 
symptoms. 

• These patients may suffer from an unrelated, 
overlooked disease. 

• Applying solid diagnostic criteria, when 
considering the MCAD/MCAS-anaphylaxis 
diagnosis, helps avoid wasting time and 
money.

Delayed Diagnosis of 
MCAS is common

• patient has to recognize that they 
have a medical problem that 
warrants mention

• Next, the PCP has to recognize that 
the patient may have an 
inflammatory disorder that may 
benefit from referral to a specialist

• Specialist has to recognize that 
there is a lack of objective markers 
for MCAD/MCAS

Should I tell 
him?

It’s just allergies, 
take an anti-

histamine

Overdiagnosis by "consensus-2" criteria has 
potential to be problematic, but underdiagnosis 
by "consensus-1"  criteria seems the far larger 
problem given (1) increasing appreciation that 
MCAS is prevalent (up to 17o/o of the  general 
population), and (2) most MCAS patients, regard
less of illness duration prior to diagnosis, can 
eventually  identify treatment yielding sustained 
improvement.
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Unspoken 4th Criterion: 
r/o MCAS mimics

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 
Auto-inflammatory disorders such as 
deficiency of inter- leukin-1–receptor 
antagonist*; Familial hyper-IgE syndrome 
Vasculitis* 

Neurologic/psychiatric conditions 
Anxiety; Chronic fatigue syndrome 
Depression; Headaches; Mixed organic brain 
syndrome; Somatization disorder; Autonomic 
dysfunction; Multiple sclerosis

patients present with … signs and symptoms 
suggesting mast cell activation disease without 
• systemic mastocytosis (SM) 
• autoimmune urticaria, or 
• IgE-mediated allergy.

Other medical inflammatory conditions, auto-
immune diseases, malignant processes, and 
infections have been ruled out.

Objective markers for MCAD/MCAS are lacking 
at this time.

Consider a diagnosis of MCAS and optimize 
management, 

use of therapies to block MCA/ MC-mediator action
Diagnosis and therapy of any associated conditions

• 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).
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MCAD evaluation: 
retrospective  study of 986 patients at a single site

No Allergies
“Normal 

Tryptase’, but I 
am still reacting

Anaphylaxis
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Case Report
62 yo Caucasian female, former nurse,  
• h/o cardiac vasospasm (cardiac cath-1991),
• complex regional pain syndrome (1992); 
• b/l DCIS =  underwent b/l mastectomy 1999); 
• Thoracic Outlet Syndrome (1991); carpal tunnel 

syndome
• rx for GERD; 
• h/o DVT and pulmonary emobili, prothrombin 

gene Mutation Heterozygotic (2002)
• h/o  cat and pollen allergy, migraine headaches
• In 2010 - Previously evaluated for insect venom 

allergy by local NJ allergist; honey bee and 
wasp sting caused flushing and 
lightheadedness, started VIT but had 
anaphylaxis; referred to Maryland A/I practice –
accused of malinguering

• Consumed fish, elevated Mercury level 1.6

Case Report:

Evaluated in 2012 for recurrent infections- sinusitis, bronchitis, moderate 
persistent asthma

• PST +ve Alternaria, cat, dog, 

• neg venom Immunocap

• Found to Selective IGA and IGG deficiency- no change with 
prophylactic abx, ICS and adjuvant therapy

• Scratched by her cat with CNS effects – suspected Bartonella Henselae
and empiric treatment doxycycline and rifampin by ID specialist

• started on Gammagard 2015 and Xolair (2017), persistent moderate 
asthma and CRS

• 2017 Beighton Screen 9/9

• 2018 Gene-by Gene Test = calculated alpha tryptase copy number = 
n3, beta copy = 2

valuelab test

11.0 ng/ml (< 11.4) 2012
10.0 ng/ml (2-10) 2013
9.0 ng/ml (2-10) 2015

Tryptase

815 (694-1618 mg/Dl)
70 (81 -463 mg/Dl)
81 (48-271 mg/Dl)

IGG
IGA
IGM

15 (< 100 IU/ml)
4.8 ( 3.8-10.8)

0/13, p/ Pneumovax  
1/13

IGE
WBC

S. Pneumo
IGG
Allergen Specific IgEPrimary Immune DeficiencyAutoimmune Disease (Hashimoto’s dz)

Hyper Alpha Tryptasemia (HaT)
Hypermobile  Ehlers Danlos Syndrome

Autonomic Dysfunction – Dysproprioception/ Small Fiber Neuro.

1st

experimental 
evidence 

of Hypersensitivity

ana (against)
+

phylaxis (protection)
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Anaphylaxis is rare? 
Anaphylaxis is More Common than Many Thought, Most Patients are Not Prepared 

According to [this 2014] study, 
anaphylaxis very likely occurs in nearly 

1-in-50 Americans (1.6%), and 
the rate is probably higher, 

close to 1-in-20 (5.1%).

1902 JACI, 2014

What is anaphylaxis?

- Signs + Symptoms?
- Triggers?
- Effector Cells?
- Chemical Mediators?

There are many diagnostic challenges in anaphylaxis, but the first and most important is 
“what is anaphylaxis?” Because of not having a clear definition, one perspective has 
likened anaphylaxis to Justice Potter Stewarts’s definition of pornography when he stated 
he could not define it but that “I know if when I see it.”

Anaphylaxis Is a Complex Disease with 
Clinical Variability

• Anaphylaxis Definitions
• Signs and Symptoms
• Clinical Severity 
• Risk Factors for Anaphylaxis

• Atopy
• Mast Cell Disease 

• Systemic Mastocytosis, HaT, MMAS

• Phenotypes and Endotypes

• Response to therapy
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Similiarities
and 
Differences in 
anaphylaxis 
definitions 
worldwide

Anaphylaxis: 
Signs and 
Symptoms

Anaphylaxis: 
Phenotypes and Endotypes

49

50

51



2023

18

Physical Urticarias: 
Direct

Bi-directional 
Mast Cell-Nerve 

Crosstalk

Autosomal Dominant mast cell activation 
disorder

Localized hives at the site of 
mechanoreceptor-vibration or 

Systemic manifestations in response to local 
friction stimulus

Anaphylaxis: Risk Factors
• Atopy
• Gender

• Females, during reproductive years

• Mast Cell Disease
• Systemic Mastocytosis, Monoclonal Mast Cell 

Activation Disease and Hereditary alpha 
Tryptasemia

• Cardiovascular disease and Medications 
for CV dz

• Statins (impacts PAF-Bradykinin pathways)
• ACEi/BBlockers

• Asthma
• Older Age
• Antigen

• Food,
• Drugs 

• Antibiotics, RCM, NSAIDs, ACEi/BBlockers
Neuromuscular Blocking Agents- tubocurarine, 
atracurium, or ciprofloxacin 

• Latex
• Venom Stings

• Exercise
• Alcohol
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M. Castells - J Asthma Allergy 2018:11, 121–142

Anaphylaxis: Severity

Anaphylaxis Is a Complex Disease with 
Clinical Variability

• Anaphylaxis Definitions
• Signs and Symptoms
• Clinical Severity 
• Risk Factors for Anaphylaxis

• Atopy
• Mast Cell Disease 

• Systemic Mastocytosis, HaT, MMAS

• Phenotypes and Endotypes

• Response to therapy
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Contact via:
Fce Receptors: 

Allergen-Specific IgE
IgG autoantibodies against FcεRI

FcgRIII Receptors: 
IgG complexes

Complement Receptors
C3A, C5A

Contact

Anaphylaxis is a rapidly evolving, acute, 
life-threatening reaction that occurs 
rapidly on contact with a trigger.

Contact

Anaphylaxis = 
Not Just Allergen-IgE triggered Mast Cells / Basophil Degranulation

Mas-related G protein-coupled 
receptor-X2 (MRGPRX2) 

in drug hypersensitivity reactions. 
Front Immunol 2018;9:3027.
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Two Degranulation Pathways: 
Monophasic vs Biphasic Reactions?

Mast cells (MCs), basophils and 
eosinophils express MRGPRX2 receptors

MCs launch very specific response programs depending on the nature of the stimulus: 
FcR vs. MRGPRX2 receptors

Anaphylaxis Is a Complex Disease with 
Clinical Variability

• Anaphylaxis Definitions
• Signs and Symptoms
• Clinical Severity 
• Risk Factors for Anaphylaxis

• Atopy
• Mast Cell Disease 

• Systemic Mastocytosis, HaT, MMAS

• Phenotypes and Endotypes

• Response to therapy

Anaphylaxis Diagnosis is highly likely:

1) acute onset of an illness (minutes to hours) 
with involvement of the skin, mucosal tissue, 
or both with either respiratory involvement or 
reduced blood pressure (BP)/associated 
symptom of end-organ dysfunction

2) >2 of the following that occur rapidly after 
exposure to a likely allergen for the patient, 
including 
1) involvement of skin-mucosal tissue, 
2) respiratory involvement, 
3) reduced blood pressure or associated symptoms

3) reduced blood pressure as a result of 
exposure to a known [allergen] trigger.

Shaker et al, JACI 145 (4):1082-1123 (2020) 
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Anaphylaxis: 
When to use 
Epinephrine?

Anaphylaxis: Severity

Copyright © August 2022. The Mast Cell Disease Society, Inc. All Rights Reserved.
www.tm sforacure.org

Em ergency Room  Response Plan 
for Adult Pa tients with Mast Cell Diseases

Patient Name

Date of Birth Today’s Date

Ana phylaxis in a  Pa tient with Mast Cell Disease
*Please note: These recommendations may differ from general guidelines for anaphylaxis in that they

may include additional considerations specific
 

for  the Ma s t  Ce l l Di seas e pat i ent .

PLACE PATIENT IN RECUMBENT POSITION AND ADMINISTER 
(Please check all that apply)

☐ Epinephrine 0.3 mL of 1:1000 IM (auto injector preferred *). Repeat 3x at 5-minute intervals if blood
pressure <90 systolic

☐ Oxygen  by mask or nasal cannula

☐ If trigger is present, remove trigger from the reaction if possible

☐ Bena dryl (Generic: diphenhydramine) 25-50 mg intravenously ( slow IV push)  every 2-4 hours, or
cetirizine 10 mg intravenously, or Hydroxyzine Hydrochloride 25 mg intramuscular dose every 2-4 hours

☐ IV Fluids 1-2 L of Normal Saline until SBP is >90

☐ Albuterol by nebulization / Alternatively, Racemic Epinephrine can be given by nebulization

☐ Solu- Medrol (Generic: methylprednisolone) 0.5-1 mg/kg X1 and repeat 1-2 hours later if SBP below 90

☐ Glucagon ** for patients on beta-blockers who do not respond to Epinephrine or who have cardiac
disease that make continued boluses/treatment of Epinephrine contraindicated

☐ Optiona l: Prednisone 1mg/kg orally

Call 911 and take the pa tient  to the closest em ergency room .  

Please ask for a serum tryptase level to be drawn within 30 minutes of symptom onset.

A special ‘Thank you’ to Mariana Castells, MD, PhD, Director of the Boston Center of Excellence for Mastocytosis, Brigham and Womens’ Hospital, Boston, MA and Professor of Medi cine, Harvard 
University; and Joseph Butterfie

l
d,  MD,  Di rect or  of  the May o Cl ini c Pr ogr am for  Eosi nophi lic and Ma st  Ce l l Di sor der s,  May o Cl ini c,  and Pr of essor  of  Me di ci ne,  Ma y o Me di cal  Schoo l, Rochester, MN 

for their contributions to the revision of the protocols.

*Auto injector avoids errors due to similar appearance of Epinephrine and other Ampules

**NOTE: the use of Glucagon is associated with a risk of nausea and vomiting. This can be due to the risk of increased cardiac oxygen demand, arrhythmias, coronary artery v asospasm. 
Recall that if the patient is on a non-selective beta blocker, administrat ion of epinephrine will give a nearly pure alpha adrenergic effect, resulting in a spike in BP followed by tri ggering of 
carotid and aortic baroreceptors and a refle

x
 incr eas e of  vagal  tone res ul ti ng in br ady car di a.  Sel ect ive bet a- 1  bl ocker s ar e less of  a pr obl em because the bet a- 2 recept or s ar e  not blocked 

and can offset the alpha receptor effect somewhat, lowering the r isk of a spike in BP etc. (Joseph Butterfie
l
d,  MD)

Allergen-IgE Infections

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

Primary Immune Deficiency Autoimmune Disorders

Prophylactic Antibiotics

Immune Globulin

Anti-inflammatory Agents

Anti-inflammatory Agents
Immune Globulin

Infections Allergens
Irritants
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Re: Something else?
Consider this…

 Mast cells arise from bone marrow and 
embryonal progenitor cells, resident broadly in 
vascularized tissues, throughout the the body.

 Signals from surrounding microenvironment 
direct  MC progenitor differentiation.

 Mast cells are common at sites in the body that 
are exposed to the external environment, 
contributing to barrier function, situated near 
nerves and blood vessels. 

 Responses to external and internal stimuli must 
be tightly regulated to prevent the pathology 
associated with unnecessary immune activation. 

 The crucial role of the tissues in regulating 
immunity is increasingly being recognized.

MCAD/MCAS vs Anaphylaxis

Interstitial 
cystitis

Headaches
Brain fog

Asthma Anaphylaxis

Arthritis

Hives

Irritable
Bowel

Syndrome

Hypersensitivity
Gastroenteritis

Rhinitis
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Anaphylaxis Is a Complex Disease with Clinical Variability

Severity of Signs and 
Symptoms 

Natural History
• Age of Onset
• Disease Progression

Risk of adverse anaphylaxis 
outcomes

• Loss of life or diminished 
organ function 

Pathophysiologic 
Characteristics

Response to therapy

Mast Cell Activation Disease, including MCAS

Screening 
Questionnaire

Trial of 
anti-MC

Meds

MCAD testing
Baseline 
tryptase

MCs stains

Intrinsic
Endotypes

Extrinsic
Endotypes
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R/O Disorders that Mimic 
these Multi-system, 

Hypersensitivity Syndromes

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 
Auto-inflammatory disorders such as 
deficiency of inter- leukin-1–receptor 
antagonist*; Familial hyper-IgE syndrome 
Vasculitis* 

Neurologic/psychiatric conditions 
Anxiety; Chronic fatigue syndrome 
Depression; Headaches; Mixed organic brain 
syndrome; Somatization disorder; Autonomic 
dysfunction; Multiple sclerosis

Prevention of 
MCA /

Anaphylactic 
Event

At Risk for MCA event / Anaphylaxis:
Medications to use and Avoid 
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AC U TE  TREATM E NT

Copyright © August 2022. The Mast Cell Disease Society, Inc. All Rights Reserved.
www.tm sforacure.org

Em ergency Room  Response Plan 
for Adult Patients with Mast Cell Diseases

Patient Name

Date of Birth Today’s Date

Anaphylaxis in a  Patient with Mast Cell Disease
*Please note: These recommendations may differ from general guidelines for anaphylaxis in that they

may include additional considerations specific
 

for  the Ma s t  Ce l l Di seas e pat ient .

PLACE PATIENT IN RECUMBENT POSITION AND ADMINISTER 
(Please check all that apply)

☐ Epinephrine  0.3 mL of 1:1000 IM (auto injector preferred *). Repeat 3x at 5-minute intervals if blood
pressure <90 systolic

☐ Oxygen by mask or nasal cannula

☐ If trigger is present, remove trigger from the reaction if possible

☐ Benadryl (Generic: diphenhydramine) 25-50 mg intravenously ( slow IV push)  every 2-4 hours, or
cetirizine 10 mg intravenously, or Hydroxyzine Hydrochloride 25 mg intramuscular dose every 2-4 hours

☐ IV Fluids 1-2 L of Normal Saline until SBP is >90

☐ Albuterol by nebulization / Alternatively, Racemic Epinephrine can be given by nebulization

☐ Solu- Medrol (Generic: methylprednisolone) 0.5-1 mg/kg X1 and repeat 1-2 hours later if SBP below 90

☐ Glucagon** for patients on beta-blockers who do not respond to Epinephrine or who have cardiac
disease that make continued boluses/treatment of Epinephrine contraindicated

☐ Optional: Prednisone 1mg/kg orally

Call 911 and take the patient to the closest em ergency room .  

Please ask for a serum tryptase level to be drawn within 30 minutes of symptom onset.

A special ‘Thank you’ to Mariana Castells, MD, PhD, Director of the Boston Center of Excellence for Mastocytosis, Brigham and Womens’ Hospital, Boston, MA and Professor of Medi cine, Harvard 
University; and Joseph Butterfie

l
d,  MD ,  Di rect or  of  the Mayo Cl ini c Pr ogr am for  Eos i nophi lic and Mas t  Ce l l Di sor der s,  Ma yo Cl ini c,  and Pr of essor  of  Me di ci ne,  Ma yo Me di cal  Schoo l, Rochester, MN 

for their contributions to the revision of the protocols.

*Auto injector avoids errors due to similar appearance of Epinephrine and other Ampules

**NOTE: the use of Glucagon is associated with a risk of nausea and vomiting. This can be due to the risk of increased cardiac oxygen demand, arrhythmias, coronary artery v asospasm. 
Recall that if the patient is on a non-selective beta blocker, administration of epinephrine will give a nearly pure alpha adrenergic effect, resulting in a spike in BP followed by tri ggering of 
carotid and aortic baroreceptors and a refle

x
 incr eas e of  vagal  tone resul ting in br adycar di a.  Sel ect i ve bet a- 1  bl ocker s ar e les s of  a pr obl em becaus e the bet a- 2 recept or s ar e  not blocked 

and can offset the alpha receptor effect somewhat, lowering the risk of a spike in BP etc. (Joseph Butterfie
l
d,  MD )

Potential
MCAS/MCAD

Therapies

Reduction of tissue stress. Regain Tolerance.
Restore Homeostasis

I now believe that the ultimate power lies with the 
tissues. When healthy, tissues induce tolerance. 
When distressed, [the tissue] stimulates immunity, 
and (continuing down this path) they may also 
determine the effector class of a response. 

Polly Matzinger, Reflections on self: Immunity and 
beyond. Viewpoint: The Danger Model: A Renewed 
Sense of Self, Science vol 296, 2002
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Gratitude!

Contact info:
anne.maitland@metrodora.co

Patients and their 
families

The Mast Cell 
Disease Society

Chiari 
Sryingomyelia 

Foundation

Ehlers Danlos 
Society

Metrodora
Institute

Clinical Paradigms

Dysautonomia 
International

Resources

https://www.nationalacademies.org/our-
work/selected-heritable-disorders-of-connective-
tissue-and-disability

Mast Cell Activation Disease 
Society

tmsforacure.org
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