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1. What is Mast Cell Activation Syndrome (MCAS)?
Imagine mast cells as immune response cells that act as countless little knights protecting your body from foreign

invaders. Mast cells are a type of white blood cell that plays a crucial role in the immune system. In a healthy

individual, these cells are vital for defending against pathogens and regulating physiological processes and

in�ammation.  Like knights on patrol, they roam our bodies, shielding us from harmful invaders. However, if those

knights suddenly misinterpret their mission and instead of defending the body, they become hypersensitive and are

more prone to activation by various triggers, which otherwise would be harmless substances.

[1]

When mast cells become overly active, they release an excessive amount of chemical mediators, including

histamine, prostaglandins, and others, into the bloodstream and surrounding tissues.  This excessive release of

mediators can lead to a wide range of symptoms and health problems affecting various organ systems.

[2]

Mast Cell Activation Syndrome (MCAS) often occurs as a comorbid condition with hypermobile Ehlers-Danlos

Syndrome (hEDS) and postural orthostatic tachycardia syndrome (PoTS). To date, it is not clear how those three

conditions are associated.

However, it is not only the Ehlers-Danlos syndromes that frequently occur with MCAS, but also many other

conditions are associated with mast cell activation, such as irritable bowel syndrome , in�ammatory bowel

disease , �bromyalgia , multiple sclerosis , interstitial cystitis  and myalgic encephalomyelitis/chronic fatigue

syndrome (ME/CFS) . And in 2020, another one was added: Long/Post-COVID.

[3]

[4] [5] [6] [7]

[8]
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Mastocytosis and MCAS are two distinct medical conditions that can be confusing due to their similar-sounding

names and overlapping symptoms. However, they are fundamentally different in terms of their underlying causes,

diagnostic criteria, and management. Here are the main differences between mastocytosis and MCAS:

 Underlying Cause:

 Mastocytosis: Mastocytosis is a rare disorder characterized by the abnormal accumulation and

proliferation of mast cells in various tissues, particularly in the skin and bone marrow.  It is typically

caused by a genetic mutation in the KIT gene, most commonly KIT D816V,  which leads to the

uncontrolled growth of mast cells.

[9]

[10]

 MCAS: MCAS, on the other hand, is a condition where mast cells are abnormally activated and release

excessive amounts of chemicals, such as histamine, without a signi�cant increase in their numbers. The

underlying cause of MCAS is not well understood, and it can occur in individuals without the genetic

mutations associated with mastocytosis.
[11]

 Diagnostic Criteria:

 Mastocytosis: Diagnosis of mastocytosis is based on typical symptoms, for instance, skin lesions, blood

tests for mediators, and a positive biopsy showing an increased number of mast cells in affected tissue

such as skin or bone marrow, and/or the detection of speci�c genetic mutations, such as the KIT

mutation.
[12]

 MCAS: Diagnosis of MCAS is challenging, as there is no speci�c test or genetic marker to con�rm the

condition. Instead, it relies on the presence of consistent symptoms (such as �ushing, hives, abdominal

pain, and anaphylaxis) and elevated levels of mast cell mediators (like histamine) in the blood or urine

during episodes of symptoms. (See more in chapter 4).

In summary, mastocytosis is characterized by an increased number of mast cells due to genetic mutations, while

MCAS involves an abnormal activation of mast cells without a signi�cant increase in their numbers. These two

conditions have different underlying mechanisms and diagnostic criteria. Treatment can be somewhat similar.

3. Symptoms & Triggers
MCAS can affect any system or organ in the body and lead to neurological, gastrointestinal, skin, heart, and

respiratory system involvement.

The symptoms of MCAS can vary greatly from person to person but often include:  
[13] [14]

2. MCAS versus Mastocytosis
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 Skin issues like rashes, �ushes, itching, and hives.

 Gastrointestinal problems such as diarrhea, abdominal pain, and nausea.

 Respiratory issues like shortness of breath or wheezing.

 Cardiovascular symptoms like rapid heart rate or low blood pressure.

 Neurological symptoms include brain fog, headache, and dizziness.

 Joint and muscle pain, reduced bone density

 Fatigue and weakness.

 Bladder issues such as the urge to urinate, bladder pain

 Anaphylaxis

Triggers:  
[15] [16]

 Heat/cold

 Physical exertion

 Chemicals/medications

 Food/smells

 Stress

 Alcohol & smoking

 Infection & insect bites

4. Diagnostic Tests
Diagnosing MCAS can be challenging due to the diversity of symptoms and the absence of a single de�nitive test.

Additionally, other conditions with overlapping symptoms may occur with EDS, for instance, 

. Diagnosis often involves a combination of medical history, clinical symptoms, and

laboratory tests to measure elevated levels of speci�c mast cell mediators in the blood and urine.

celiac disease,

gastroparesis and more
[17]

Mast cell mediators are released from the mast cell’s granules, small, discrete particles containing a variety of

substances, in this case, mast cell mediators. Today, between 50 and 200 of these mediators have been identi�ed.

Those include histamine and heparin, which, for example, cause blood vessels to dilate and become more

permeable, allowing antibodies to enter the tissues. Additionally, mast cell mediators attract other immune cells to

surround the invaders from all sides. This large number of mediators, in turn, triggers entirely new reactions in

other cells that ultimately affect the entire body.

[18]

 Tryptase in the blood

 Methylhistamine in urine (immediately after an acute episode)

 Heparin in the blood (alternatively while using a blood pressure cuff)

 Other mast cell markers (such as Chromogranin A, leukotrienes, prostaglandin D2)

Typical lab tests:  
[19] [20]
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Unfortunately, unlike mastocytosis, there are no standardized diagnostic guidelines for MCAS. Additionally, even

with a con�rmed diagnosis, all laboratory parameters can still appear normal.  One of the reasons is many of those

mediators are very unstable and degrade quickly.

[21]

5. Diagnostic Criteria
There is currently no standardized classi�cation. Two models have gained prominence. The more well-known one,

proposed by Afrin and Molderings,  emphasizes the clinical presentation and symptom burden of affected

individuals.

[22]

Either both major criteria or the second major criterion and one minor criterion must be met.

 Multifocal or disseminated in�ltration of mast cells in the bone marrow or other organs (e.g., intestinal

biopsy). 30 - 40 mast cells per �eld of view are considered pathological.

 Mast cell mediator syndrome, meaning patients who are showing typical symptoms.

Minor criteria:

 Abnormal spindle-shaped appearance of over 25 percent of mast cells in the bone marrow or other organs.

 CD2 and CD25-expressing mast cells in the bone marrow.

 Genetic mutations leading to increased mast cell activity (for example, c-kit mutations).

 Laboratory-con�rmed elevated mediator concentrations, such as tryptase, heparin, etc.

 Response to therapy.

Major criteria:
[23]
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6. Management
MCAS cannot be cured at this moment. However, a combination of different symptomatic treatments are available

to relieve symptoms, many are used off-label.     
[24] [25] [26] [27] [28]

It is important to understand that…

 particularly with MCAS, no two patients react the same way and there is no way to predict which of the

following meds may work or trigger symptoms beforehand. So it is crucial to work closely with your MCAS

specialist before starting or changing any medication or new diet.

 some of the medications also may have severe side effects or a high risk of addiction, for instance,

benzodiazepines.

 sometimes, patients only tolerate the pure substance meds and react to the �llers.

 regular check-ups are very important, especially when using meds off-label.

Standard therapy:

 H1-antihistamine: for instance, Rupatadine, Desloratadin, Ketotifen

 H2-antihistamine: for instance, Famotidin, Cimetidine

 Mast cell stabilizer: for instance, Vitamin C, Cromoglycin acid, Quercetin

Other symptomatic treatment:

 Diarrhea: for instance, Montelukast, Cromogylcin acid, Ketotifen

 Cramping: Metamizole, H1-blocker

 Nausea: for instance, Lorazepam, Dimenhydrinate, H2-blocker

 GI pain: for instance, proton pump inhibitors like Omeprazole, H2-blockers

 Neuropathy: for instance, alpha lipoic acid, Pregabalin, linolenic acid

 Chronic pain: for instance, Tilidin, COX2-inhibitors
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 Lifestyle changes: Low-histamine or histamine-free diet, keeping a symptom diary, avoiding typical triggers,

good planning for excursions (e.g., toilets, restaurant selection, etc.)

 Prevention: Avoiding medications that trigger mast cells (e.g., aspirin, NSAIDs, contrast agents, local

anesthesia such as procaine, etc.); avoiding live vaccines; avoiding high fevers

:Emergencies

 High-dose H1-antihistamine, for instance, Cetirizin, Fenistil

 High-dose steroids, for instance, prednisolone

 In case of anaphylactic shock: epinephrine injection

Follow-up treatment for complex cases:

 Leukotriene receptor blockers: for instance, Montelukast

 Interferon: for instance, Interferon alpha

 Antibodies: for instance, Omalizumab, Ligelizumab

 Cytostatics: for instance, Hydroxyurea

Others:

7. MCAS & Surgery
During surgeries, many factors may cause the release of mast cell mediators, such as stress, bleeding, hypothermia,

and various medications. All these factors must be considered in preoperative, perioperative, and postoperative

care.  
[29] [30]

 For invasive procedures or examinations, prednisolone and H1 and H2 antihistamines should be

administered intravenously 30 minutes beforehand, especially if the patient is known to react to the

medications used.

 Stress before surgery should be minimized as much as possible. At the same time, it should be discussed

which anesthetics, painkillers, antibiotics, and muscle relaxants are well tolerated by the patient.

 A mast cell-speci�c coagulation analysis is required to exclude not only bleeding but also a tendency to

thrombotic events.

 During surgery, hypothermia and skin irritation should be avoided, and the least traumatic surgical technique

possible should be used.

 Furthermore, anaphylaxis should be anticipated at all times, and various countermeasures (epinephrine,

antihistamine, volume replacement, steroids) should be taken.

 Patients with an increased bleeding tendency may bene�t from tranexamic acid.

 After surgery, anaphylactic reactions should still be expected, and thrombosis prophylaxis should be

administered.

 Many medications trigger the release of mast cell mediators, and therefore, their risks and bene�ts need to be

considered carefully.
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8. Helpful Resources
Webinars with Dr. Afrin and Dr. Maitland

https://www.chronicpainpartners.com/?s=&presenter_name=&presenter_topic=mast-cell-activation-

syndrome&presenter_location=&speciality=&submit=Search&post_type=webinar

Mast Cell Disease Society

https://tmsforacure.org/

Book “Never Bet Against Occam”

https://www.amazon.de/-/en/Kendra-Neilsen-Myles/dp/0997319615

Mast Cell Aware

https://www.mastcellaware.com/index.html

Anne Maitland: Understanding Mast Cell Activation in EDS & HDS

https://www.youtube.com/watch?v=3b_iVkC7Qoo

Mast Cell Activation - Bobby Jones CSF:

https://bobbyjonescsf.org/csf-video/mast-cell-activation-2019/
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