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Mast Cell Mediators

Over 1,000 mast cell mediators have been discovered



Redegeld, FA, Yu, Y, Kumari, S, Charles, N, Blank, U. Non‐IgE mediated mast cell activation. Immunol Rev. 2018; 282: 87– 113. https://doi.org/10.1111/imr.12629

Not all 
mast cell 

activation is 
allergic

https://doi.org/10.1111/imr.12629
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Kinesin, a bipedal protein, that walks along microtubules with the pre-filled vesicles to bring to the SNARE complex to allow degranulation



Walsh LJ, Murphy GF. Role of adhesion molecules in cutaneous inflammation and neoplasia. J Cutan Pathol. 1992;19(3):161-171. 

doi:10.1111/j.16000560.1992.tb01654.x
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Mast Cell



• Allergic Diseases              =       Allergy + inflammation

• Mastocytosis = Mast Cell Neoplasia+/- Allergy + Inflammation

• Mast Cell Activation = Inflammation+/-Allergy +/- Aberrant Growth

Molderings, G.J., Brettner, S., Homann, J. et al. Mast cell activation disease: a concise practical guide for diagnostic workup and therapeutic options. J Hematol

Oncol 4, 10 (2011). 

Comparison between Allergic Diseases, Mastocystosis and Mast Cell Activation
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How does It Happen?
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MCAS typically presents as chronic, 

persistent or recurrent, waxing and 

waning or slowly progressive multisystem 

polymorbidity generally, but not 

necessarily, of an inflammatory theme. It 

is usually acquired early in life via 

unknown mechanisms; interaction of 

environmental factors with inheritable 

risk factors is one possibility. Variable and 

numerous mutations in MC regulation 

lead to heterogeneity of presentations. 

Afrin, 2011

What is Mast Cell 
Activation Syndrome? 



Consensus 1 



• Must have ≥ 2 of flushing, pruritis, urticaria, angioedema, nasal congestion, 
nasal pruritis, wheezing, throat swelling, headache, hypotension, diarrhea.

• Increase in serum total tryptase by at least 20% above an asymptomatic 
baseline + 2ng/ml during or within 4 hours of a symptomatic period.

• Response of clinical symptoms to histamine receptor blockers or other ‘Mast 
Cell targeting agents”

Akin C et al.  Mast cell activation syndrome: proposed diagnostic criteria.  J Allergy Clin Immunol 2010; 126:1099-1104.e4.
Valent P et al. Definitions, criteria and global classification of mast cell disorders with special reference to mast cell activation syndromes: a consensus 
proposal.  Int Arch Allergy Immunol 2012 Jan;157:215-225.
Valent P et al. Proposed diagnostic algorithm for patients with suspected mast cell activation syndrome.  JACI In Pract 2019;7(4):1125-33

Consensus 1 – Criteria for MCAS Diagnosis



• Methodology of ‘consensus’ was obtained (closed meeting)

• Requires a rise in tryptase (within 4 hours of flare)of 20%+2ng/ml over 
asymptomatic baseline

• What is ‘asymptomatic baseline’ in MCAS patient?

• No published data whether this distinguishes normal/abnormal fluctuation in MCAS 
population

• Having blood drawn within 4 hours of flare

• Requires response to Mast Cell targeted therapy

• Treating prior to diagnosis?

• Assumes all types of presentations of MCAS will respond

Potential issues with ‘Consensus 1’

Valent P et al. Definitions, criteria and global classification of mast cell disorders with special reference to mast cell activation syndromes: a consensus proposal.  

Int Arch Allergy Immunol 2012 Jan;157:215-225.

Akin C et al.  Mast cell activation syndrome: proposed diagnostic criteria.  J Allergy Clin Immunol 2010; 126:1099-1104.e4.

Valent P et al.  Why the 20% + 2 tryptase formula is a diagnostic gold standard for severe mast cell activation and mast cell activation syndrome.  Int Arch Allergy 

Immunol 2019;180(1):44-51, doi:  10.1159/000501079.



Consensus 2



Diagnosis made upon fulfillment of the major criterion + ≥ 1 minor criterion

Major criterion

• Constellation of complaints attributable to pathologically increased Mast Cell Activity ≥ 
2 organ systems involved

Minor criterion

• Multifocal or disseminated infiltrates of Mast Cells in marrow and /or extracutaneous 
organs ≥20 MC/high powered field (CD117)

• Evidence of increased production of Mast Cell mediators

• Symptomatic response to  inhibitors of Mast Cell activation or mediator production.

No other diagnosis made that explains symptoms

Afrin LB, Ackerley MB, Bluestein LS, et al. Diagnosis of mast cell activation syndrome: a global "consensus-2". Diagnosis (Berl). 2020;8(2):137-152. 
Published 2020 Apr 22. doi:10.1515/dx-2020-0005

‘Consensus 2’ Criteria for MCAS Dx



MCAS 
Diagnostic 
work-up: 
2022

Afrin LB, Molderings GJ. A concise, practical guide to diagnostic 
assessment for mast cell activation disease.  World J Hematol
2014 Mar;3(1):1-17.

http://www.wjgnet.com/2218-6204/journal/v3/i1/index.htm


Systems involved in MCAS



The Triad



MCAS neurology and psychiatry



• History – Crucial 

• Life long range of problems

• Family history 
• 75% chance of 1st degree relative 
• Chronological 

• Often starting early in life 
• Puberty often trigger

• Social Stressors
• Major life Events 

• Puberty
• Tertiary education
• Employment
• Marriage/Divorce
• Pregnancies

• Physical Stressors
• Surgery
• Trauma
• Illnesses 

• Medication/Allergies

https://www.npr.org/sections/health-shots/2015/03/02/387007941/take-the-ace-quiz-and-learn-what-it-does-and-doesnt-mean

ACES: Adverse Childhood Events

MCAS – To make a diagnosis, you need a good history

https://www.npr.org/sections/health-shots/2015/03/02/387007941/take-the-ace-quiz-and-learn-what-it-does-and-doesnt-mean


Roberts LJ, Anthony LB, Oates JA.  “Disorders of Vasodilator Hormones: Carcinoid Syndrome and Mastocytosis” in Wilson JD, Foster DW, 
Kronenberg HM, et al., eds., Williams Textbook of Endocrinology, 9th ed., 1998, W. B. Saunders Company, Philadelphia, pp. 1718-1732.

Lim K-H, et al. Systemic mastocytosis in 342 consecutive adults: survival studies and prognostic factors.  Blood 2009;113:5727-5736.

Symptoms are often 

chronic/recurrent, 

waxing/waning.

‘Flares’ may be temporary

(minutes /months), may be 

permanent) 
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MCAS – History taking continued



Histamine 

levels rise 

during day

Cortisol levels 

low at 2am

Circadian Control of Mast Cells



BREESI

www.tiltresearch.org

QEESI

TILT Syndrome – Toxicant Induced Loss of Tolerance



Mast Cell Mediator Release 

Syndrome Questionnaire

Patient name ________________________

Date ______________

Date of birth ________________

Answer all of the following 

symptoms/questions, even if they are only 

slightly bothersome, rarely occurring (for 

instance, not necessary present currently but 

in the past), or may seem not be related to 

your main problems.

Contact your doctor if you have difficulty 

completing the questionnaire. 

Check (✓) inside the box if the statement applies 

to you.  

If the statement applies to you, enter the 

intensity level when it was present the last time it 

occurred on the line next to the box. Please use 

the range of 1 (very mild) to 10 (unbearable) to 

reflect the level of your discomfort. 

MCMRS: 5 page, validated,   

self-administered

57 questions - symptoms    

potential of 40 points 

Additional points for   

pathology and biopsies

≥ 14 consistent with MCAS

Mast Cell Mediator Release Syndrome Questionnaire



1. Chilled serum tryptase

2. Chromogranin A

3. Plasma prostaglandin D2

4. Histamine

5. Heparin

6. Random urine N-Methylhistamine

7. Random urine Leukotriene E4

8. 24 hour urine Prostaglandin D2

9. 24 hour urine N-Methylhistamine

10. 24 hour urine Leukotriene E4

11. 24 hour urine 2,3-dinor-11beta-prostaglandin F2 alpha

STOP medication prior to testing

Tissue biopsy with 

CD117 stains – must 

request specifically

Testing for Mast Cell Activation Syndrome

Afrin LB, Molderings GJ. A concise, practical guide to 

diagnostic assessment for mast cell activation disease.  

World J Hematol 2014 Mar;3(1):1-17.

http://www.wjgnet.com/2218-6204/journal/v3/i1/index.htm


• Available through major NATA accredited 
pathology labs:

• Whole blood histamine 

• Tryptase

• Chromogranin A

• N-methyl histamine 24 hour 

• Heparin

• CD 117 stain.

• Nutripath have additional testing 
available – contact Nutripath directly for 
further information                            

AUSTRALIAN TESTING

Testing for Mast Cell Activation Syndrome



Mast Cell detection: CD117 Staining 
• Biopsies with CD117 stain – attaches to KIT 

protein (transmembrane tyrosine kinase) –
best for number  but not activity

• MCAS – tissue speckled with MC >20/HPF 
is “abnormal”

vs.

• Mastocytosis – cells are in aggregates and 
are mainly spindle shaped >100/hpf

Weinstock, L.B., Pace, L.A., Rezaie, A. et al. Mast Cell Activation Syndrome: A Primer for the Gastroenterologist.

Dig Dis Sci 66, 965–982 (2021). 



Identify & avoid triggers

Block receptors of mediators

Inhibit mediator production

Inhibit mediator release

Molderings. Naumyn S Arch Pharm. 2016.

‘Beach Ball with 1000 

ping pong balls inside’

Basics of MCAS Treatment



POTS: Postural Orthostatic Tachycardia Syndrome

1.Heart rate increased>30bpm in adults

2.Absence of orthostatic hypotension

3 Symptoms of orthostatic intolerance>6months

https://batemanhornecenter.org/



• Identify triggers 

• Treat co-morbid condition –POTS, EDS, 

• Dietary Interventions – low histamine ,SIBO, 

• Fructose intolerance.

• Trial of H1 antihistamines – Cetirizine, Levocetirizine Fexofenadine, Loratadine, Desloratadine

• Trial of H2 antihistamines- Famotidine, Nitazadine, Cimetidine

• Trial of leukotriene blocker - Montelukast

• Trial of Mast Cell Stabilizer - Luteolin, Quercetin, Sodium Cromoglycate, Cannabinoids

• Trial of second generation H1 blocker –Ketotifen

MCAS Treatment

Molderings, G.J., Brettner, S., Homann, J. et al. Mast cell activation disease: a concise practical guide for diagnostic workup and therapeutic 

options. J Hematol Oncol 4, 10 (2011).



Foods – Low Histamine, FODMAPS
Mould
Medicines and excipients.
Personal Care products
Cleaning products
Pesticides
Atmospheric – especially humidity and EDS
Hormonal
Electrical – EMF
Vibration

MCAS Treatment – Identify & Avoid Triggers

Suggest keeping 

spreadsheet of batch 

number for items bought –

often a change of excipients 

can affect some patients.



Small Intestinal Bacterial Overgrowth in Mast Cell Activation Syndrome
Leonard Weinstock, MD, Jill Brook, MS, Zahid Kaleem, MD, Lawrence Afrin, MD, Gerhart Molderings, MD
Specialists in Gastroenterology, St. Louis, Missouri, Hematology/Oncology, Mt. Kisco, New York, University Hospital Bonn, Bonn, Germany 

PATIENTSABSTRACT

RESULTS

Mast cell activation syndrome (MCAS) often 

presents with gastrointestinal symptoms (Sx)  

and patients may be misdiagnosed with 

functional syndromes including irritable bowel 

syndrome (IBS). Small intestinal bacterial 

overgrowth (SIBO) can be associated with IBS. 

We determined if SIBO was associated with 

MCAS.

MCAS is a common disorder of uncontrolled  

mast cell (MC) activation with multi-systemic 

inflammatory and allergic symptoms. The most 

common Sx are fatigue, myalgia, conjunctivitis, 

rhinitis, tinnitus, hives, itching, nausea, heartburn, 

dyspnea, near syncope, headache, chills, and 

edema. All organ systems can be involved.

METHODS AND AIMS

CONCLUSIONS

THEORIES

Printed by

• Pts with refractory abd. pain, bloat, change 

bowels

• All evaluated for MCAS and SIBO

• MCAS Dx: MC activation Sx in ≥2 organs plus: 
o ≥1 elevation of MC blood and/or urinary mediators

o clinical benefit with MC-therapy
o and/or increased intestinal MC density  

• SIBO Dx: lactulose breath test (LBT) with ≥20 

ppm H2  rise within 90 min of baseline

• Methane plateau Dx: high >10 ppm, low 3 – 9 

ppm

• Primary aim: LBT results in MCAS compared to 

controls 

• Secondary aims: effect of co-morbid syndromes 

and medications on LBT. Effect of antibiotics on 
GI Sx.

MCAS could cause SIBO due to altered 

motility caused by local release of MC 

mediators next to nerves or muscles, 

alterations of the GI immune system, or MC 

damage to interstitial cells of Cajal as in 

achalasia. 
(Achalasia reference: Liu. Neurogast 

Mot. 2019)

139 MCAS subjects (116 F, 23 M, mean 47 

yrs) vs. 

30 controls (19 F, 11 M, mean 44 yrs). 

GI Sx prior to other MCAS Sx in 66% pts.

Abdominal pain (87%), bloating (74%),    

constipation (66%), diarrhea (63%), nausea     

(61%), heartburn (54%), and dysphagia 

(30%).

Rome IV criteria for IBS-mixed (40%), IBS-

constipation (22%), and IBS-diarrhea (19%).

• SIBO in 31% vs. Controls 10% (p=0.023)

• Higher methane levels were 

associated with IBS-constipation 

compared to H2 positive subjects: 43% 

vs. 9% (p=0.02)

• Antibiotics prescribed in 74 subjects:      

68% marked improvement in GI Sx

• SIBO was not associated with postural 

orthostatic tachycardia syndrome, 

hypermobile Ehlers-Danlos syndrome, 

PPI or statin Rx, or thyroid 

supplementation.

• Abnormal lactulose breath tests are 

common in MCAS patients.

• SIBO pattern is statistically more 

common than controls.

PATIENTSLBT PATTERNS IN 139 MCAS PTS



www.whatthebleepcanieat.com

What the BLEEP can I eat?



Antihistamine medications



25mg Diphenhydramine in 50ml normal saline douche  per vagina at night.

MCAS - Gynaecology



• Leukotriene inhibitors – montelukast (10mg-20mg  BD)

• Ketotifen: Typical dose 1mg . Can escalate to maximal efficacy. 
Max dose 4-6 mg BD-TDS. For sensitive patients can start 0.25g once 
or BD. May induce fatigue.

• Sodium Cromoglycate: oral form  100mg – 200mg.   Can be made 
into cream or douche. Consider Slow release form for GIT issues. 20 
min prior to meals

• Olopatadine 0.6 % nasal drops good for vasomotor rhinitis.

Mast Cell Activation Syndrome - Treatments

Edwards AM, Hagberg H. Oral and inhaled sodium cromoglicate in the management of systemic mastocytosis: a case report. J Med Case Rep. 2010;4:193. 

Published 2010 Jun 26.

Sokol KC, Amar NK, Starkey J, Grant JA. Ketotifen in the management of chronic urticaria: resurrection of an old drug. Ann Allergy Asthma Immunol. 2013 

Dec;111(6):433-6                    

NICE. Asthma: diagnosis, monitoring and chronic asthma management [Internet]. NICE guidance. 2017. Available from: www.nice.org.uk/guidance/ng80

Afrin. Never Bet Against Occum.

Riccioni G, et al. Advances in therapy with antileukotriene drugs. Ann Clin Lab Sci. 2004 Autumn;34(4):379-87

Smith PK, Collins J. Olopatadine 0.6% nasal spray protects from vasomotor challenge in patients with severe vasomotor rhinitis. Am J Rhinol Allergy. 2011 Jul-

Aug;25(4)



• Benzodiazepines – Diazepam 2-5mg qd-bid. Midazolam helpful for 
perioperative management.

• Low dose Naltrexone – (1.5-6mg/d,)

• COX2 blocking. Celecoxib (100-300mg BID) typically well tolerated.

Mast Cell Activation Syndrome - Treatments cont. 

Haenisch B, Huber M, Wilhelm T, Steffens M, Molderings GJ. Investigation into mechanisms mediating the inhibitory effect of 1,4-benzodiazepines on mast 

cells by geneexpression profiling. Life Sci. 2013;92(6-7):345-51.

Bolton MJ, Chapman BP, Van Marwijk H. Low-dose naltrexone as a treatment for chronic fatigue syndrome. BMJ Case Rep. 2020;13(1):e232502. Published 

2020 Jan 6.

Weinstock, et al. Successful treatment of postural orthostatic tachycardia and mast cell activation syndrome using naltrexone, immunoglobulin and 

antibiotic treatment. BMJ Care Rep. 2018 Jan 11;2018 pii: bcr-2017-221405.

Younger, et al. The use of LDN as a novel anti-inflammatory treatment for chronic pain. Clin Rheumatol. 2014. 33:451-9.

Molderings GJ, Haenisch B, Brettner S, et al. Pharmacological treatment options for mast cell activation disease. Naunyn Schmiedebergs Arch Pharmacol. 

2016;389(7):671-694. doi:10.1007/s00210-016-1247-1



• The volume of fluid selected as either saline or lactated Ringer’s solution related to the work and experience already known and
published for POTS patients. 0.5 to 2 L NS. (often the POTS patients need 2L at least but smaller patients and patients with concern for 
IIH, I reduce the volume to 1.5L.)

• +/- Ondansatron 4mg IV

• Preservative-free Diphenhydramine (25 or 50mg) placed in infusion bag. Infuse slowly over 15 minutes – never push wait 15 min. 
Diphenhydramine blocks histamine at the H1 receptor. Dosage of 25 to 50 mg is low toxicity risk for adverse events. The medication’s 
half life is about 6 hours. Towards the end of the infusion patients feel lethargic lasting around the half life of the medication. 

• Diazepam 5mg wait 15 min. Experimental work has revealed that 1,4 benzodiazepines class drugs work at the GABA receptor on the 
mast cell to stabilize against degranulation Due to the addiction or dependency of this class of medication, there is justifiable 
concern in relation to dependency however at the low dose of 5mg and the infrequency of weekly or monthly doses, the concern 
surrounding this should be reduced. Diazepam half-life is up to 60 hours.

• Ketorolac / Toradol 25-30mg and (no wait). The cyclooxygenase inhibitors has been shown to stabilize mast cells thereby reducing 
mast cell degranulation, tryptase release resulting in a clinical effect on mast cell-mediated symptoms  including mast-cell induced 
migraine  Caution is needed with NSAID sensitive patients so modifications to the protocol, including omission might be needed in 
those cases  There is a low risk of toxicity or adverse events at the low infusion dose of 25 to 30mg either weekly or monthly.

• Famotidine 20mg. Famotidine directly blocks histamine action at the H2 receptors. While H2 receptions are found throughout the 
whole body, H2 receptors are known to be localized in the GI tract. Blocking can therefore prevent mast cell-mediated inflammation 
within the stomach and small bowel. Generally within MCAS patients H2 blockade tends to have a positive effect. IV delivery isn’t 
necessarily superior to oral delivery however with some MCAS patients unable to tolerate oral medications, the IV administration may 
be the only option. Generally Famotidine is very well-tolerated. Famotidine’s half life is about 3 hours.

MCAS Intravenous Protocol 



Afrin LB, Dempsey TT, Rosenthal LS, Dorff SR. Successful mast-cell-targeted treatmentof chronic dyspareunia, vaginitis, and dysfunctional uterine bleeding. J 
Obstet Gynaecol.2019;39(5):664-9.

. Leonardi A, Busato F, Fregona I, Plebani M, Secchi AG. Anti-inflammatory andantiallergic effects of ketorolac tromethamine in the conjunctival 
provocation model. Br JOphthalmol. 2000;84(11):1228-32.

Ghanizada H, Al-Karagholi MA, Arngrim N, Morch-Rasmussen M, Metcalf-Clausen M,Larsson HBW, et al. Investigation of sumatriptan and ketorolac 
trometamol in the humanexperimental model of headache. J Headache Pain. 2020;21(1):19.

Levy D. Migraine pain, meningeal inflammation, and mast cells. Curr Pain HeadacheRep. 2009;13(3):237-40.

. Steinke JW, Huyett, P., Borish, L. Activation of Mast Cells by NSAIDs ReleasesArachidonic Acid Metabolites Independent of Histamine via a non-PPARγ 
Signaling Pathway. JAllergy Clin Immun. 2010;125(2):AB179.

. Zhong J, Hu N, Du Y, Li L. Comment on the successful treatment by Duenas-Laita et alof chronic drug-resistant urticaria with alprazolam. J Allergy Clin
Immunol. 2010;125(5):1172;author reply -3.

3Duenas-Laita A, Ruiz-Munoz P, Armentia A, Pinacho F, Martin-Armentia B. Successfultreatment of chronic drug-resistant urticaria with alprazolam. J Allergy 
Clin Immunol.2009;123(2):504-5.

Alfter K vKI, Haenisch B, Frieling T, Hülsdonk A, Haars U,. New aspects of liverabnormalities as part of the systemic mast cell activation syndrome. Liver. 
2009;29:181-6.

Molderings GJ BM, Raithel M, Wilken V, Hartmann K, Brockow K,. SystemischeMastozytose als Grund für chronische gastrointestinale Beschwerden. Dtsch
Arztebl.2005;102:A1744-9.

Haenisch B, Huber M, Wilhelm T, Steffens M, Molderings GJ. Investigation into mechanisms mediating the inhibitory effect of 1,4-benzodiazepines on mast 
cells by geneexpression profiling. Life Sci. 2013;92(6-7):345-51.

39. Bertaccini G, Coruzzi G. Extragastric H2-receptors. J Clin Gastroenterol. 1983;5 Suppl1:57-70. 

MCAS IV Protocol References



• Vitamin C – slow-release formulation, 500-1000mg 

• Vitamin D – 5000 Daily

• Palmitoylethanolamide PEA (400mg BD-TDS)

• Luteolin – 100mg – 300mg up to TDS

• Quercetin 250mg – TDS

Mast Cell Activation Treatments - Supplements

Petra, et al. Spectrum of Mast Cell Activation Disorders. Expert Rev Clin Immunol, 2014. 10(6)729-39.

Theoharides, et al. Brain “fog”, inflammation and obesity. Neuropyschiatric disorders improved by Luteolin.

Weng Quercetin is more effective then cromolyn in blocking human mast cell cytokine release. PLoS One. 2012;7(3):e33805

Frontiers in neuroscience; 2015: 9:225



Histamine Production by Gut Microbiota



1.6-6mg/day.

Low Dose Naltrexone



MCAS Summary

1. History

2. Identify and treat triggers

3. Introduce one treatment at a time

4. Back to basics

- Sleep, food, exercise, relationships ie: decrease stress

5.  Diagnosis of exclusion



“Ask not what your profession (and 
patients) can do for you; ask what you can 
do for your profession and your 
patients. ;-)” Afrin September 2020

Mast Cell 
Activation 
Syndrome


