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• Identify conditions which may mimic MCAS
• Leverage primary care homes and multidisciplinary  

teams to provide the right care, at the right time, every 
time

• Discuss limitations of evidence and evidence in context
• Adopt a Holistic approach to evidence appraisal, with 

Open-minded patient partnership, and Willingness to 
engage in improving health

Learning Objectives
Upon completion of this activity, participants should be able to…



• J.L. is an 18 year old woman with a history of Lyme 
disease and migraines who develops cough and 
dizziness 10 minutes after starting a dance routine 
during a class (3 hours after lunch fajita). Associated 
sx: splotchy rash on upper chest, flushed cheeks, and 
sense of throat tightness

• EMS transport:  nebulized albuterol + IV line

• Vitals: T 36.7C, O2 sat 98%, HR 120, RR 35, BP 
105/70 mmHg 

• PE: anxious, respiratory distress with course breath 
sounds, blotchy rash on upper chest

• Labs: Acute Tryptase: 8.4; Baseline Tryptase: 6.1

Additional history:
 This has occurred 

several times in the 
past

 She has chronic pain, 
hypermobility, and 
easy bruising

 She is often dizzy, 
particularly when 
standing

 She has anxiety and 
depression as well as 
a diagnosis of 
irritable bowel 
syndrome



Is This Anaphylaxis?

• An acute, potentially life-
threatening systemic allergic 
reaction

• Diagnostic criteria are not 
perfect and fulfilling diagnostic 
criteria are not required for 
epinephrine use to treat an 
allergic reaction.

• Lifetime prevalence: 1.6% - 5.1%

Shaker M, Wallace D, Golden D, et al. Anaphylaxis – A 2020 
Practice Parameter Update, Systematic Review, and GRADE 

Analysis. JACI 2020
Shaker M, Wallace D, Golden DBK, et al. JACI 2020. 
PMID 32001253



Cardona et al. World Allergy Journal. 2020
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World 
Allergy 
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2024 International 
Consensus Definition
46-member multidisciplinary panel of anaphylaxis experts

Dribin et al 2024



Is this MCAS? 
• Recurrent episodes r/t mast cell 

mediators
• At least 2 organ systems

• Increases in tryptase
• Or urinary mast cell mediators

• Histamine
• N-methylhistamine
• Leukotriene E4
• Prostaglandin D / 9 alpha
• 11 beta-PGF2 metabolite

• Significant response to anti-mast 
cell therapy

• H1 blocker, H2 blocker, LT modifier, 
cromolyn, or anti IgE

Castells et al. JAC IP 2024

Variant of MCAS Main Features Anaphylaxis risk

Primary/Clonal/
Monoclonal MCAS

+KIT D816V +/- mast 
cells with CD25 &/or 
CD30.  May occur 
with (a) 
mastocytosis or (b) 
only 2 SM criteria

+++

Secondary MCAS Secondary to IgE 
mediated allergy or 
immunologic 
disease

++

Combined MCAS Meets criteria for 
both primary and 
secondary MCAS

+++

HaT+ MCAS MCAS with HaT variable

Idiopathic MCAS No other criteria 
met

+



When is Tryptase Elevated? The Evolving Tryptase Rule

• Classic evidence of mast cell 
activation:

• Acute tryptase 20% plus 
2ng/ml over baseline

• Validated in perioperative 
anaphylaxis

• Sn 98%, Sp 44%
• PPV 98%, NPV 44%

• Variability limits rule
• ¼ of individuals may exceed this 

variability on serial measures

• Alternative thresholds with the 
ratio of acute to baseline levels

• Ratio 1.685
• Modeled Sn 94.4%, Sp 94.4%

• High vs. Low Clinical Suspicion
• High: 1.374

• Modeled Sn 97.5%, Sp 76.5%
• Low: 1.868

• Modeled Sn 92.4%, Sp 97.5%

2023 Anaphylaxis Parameter; Mateja et al 2022 Read more at https://www.allergyparameters.org/



Classic rule (Sn 98%; Sp 44%):
(6.1 ng/mL * 1.2 ) + 2 = 9.32 ng/mL = NO

Ratio threshold of 1.685 (Sn 94.4%; Sp 94.4%):
8.4/6.1 = 1.377 = NO

https://triptase-
calculator.niaid.n
ih.gov.

https://triptase-calculator.niaid.nih.gov/
https://triptase-calculator.niaid.nih.gov/
https://triptase-calculator.niaid.nih.gov/


Classic rule (Sn 98%; Sp 44%):
(6.1 ng/mL * 1.2 ) + 2 = 9.32 ng/mL = NO

High ratio threshold of 1.868 (Sn 92.4%; Sp 97.5%):
8.4/6.1 = 1.37 = NO

https://triptase-
calculator.niaid.n
ih.gov.

https://triptase-calculator.niaid.nih.gov/
https://triptase-calculator.niaid.nih.gov/
https://triptase-calculator.niaid.nih.gov/


Classic rule (Sn 98%; Sp 44%):
(6.1 ng/mL * 1.2 ) + 2 = 9.32 ng/mL = NO

Low ratio threshold of 1.374 (Sn 97.5%; Sp 76.5%):
8.4/6.1 = 1.377 = YES

https://triptase-
calculator.niaid.n
ih.gov.

https://triptase-calculator.niaid.nih.gov/
https://triptase-calculator.niaid.nih.gov/
https://triptase-calculator.niaid.nih.gov/


Is this Hereditary alpha Tryptasemia (HaT)?

• May affect up to 6% of 
the population

• Increase in baseline 
tryptase

• Alpha tryptase copies at 
TPSAB1 locus

• Suspect if tryptase > 8 
mg/ml

• May increase frequency 
and severity of allergic 
reactions

• Variable penetrance
Bathea et al. Annals of Allergy, Asthma, and Immunology. 2021

Evolving understanding of extended associations
Prior theory that HaT led to flushing, bloating, pain, 
diarrhea, connective tissue disorder , and 
autonomic dysfunction is evolving
The theory was based on the idea that alpha-
tryptase formed heterotetromers with beta 
tryptase to activate other molecules and enzymes, 
such as PAR2, which is present in several types of 
immune cells and involved in a variety of functions 
including coagulation, cytokine release, smooth 
muscle relaxation, and vasodilation



Patients with Mastocytosis or MMAS (n=444)

• Multicenter study 
• Higher incidence of 

HaT in patients with 
mastocytosis(13.3%)

• Apart from 
anaphylaxis risk for 
other conditions was 
not significant 
elevated0.0%
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Sordi B et al. JACI 2023
MMAS: monoclonal mast cell activation syndrome

Does HaT cause Dysautonomia? NO



Patients with and without Mastocytosis (n=34)

• No significant 
difference in 
comorbidities often 
considered 
associated with HaT 
either in patient with 
or without 
mastocytosis

• Limitations: small n

Chollet M, Akin C.  JACI 2022
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Does HaT cause Dysautonomia? NO



Baseline Tryptase Elevations
TPSAB1 copy number can be used to interpret the baseline tryptase level

Additional 
TPSAB1 copy 

number

Basal serum tryptase 
(ng/mL), median 

(range)

Upper 95% 
predictive 

interval

Upper limit 
using (basal 

serum tryptase) 
/ 1+copy 
equation

0 4.1 (0 - 10.4) 11.4 20
1 13.6 (6.5 - 33.9) 36.2 40
2 22.5 (10.5 - 39.5) 62.2 60
3 27.3 (23.4 - 40) 88.8 80
4 37 (25.5 - 62.7) 115.9 100
6 87 (N/A) 171.2 140

10 133 (110 - 156) 285.1 220
Lyons 2022



Mast cell 
Disorders and 
Anaphylaxis

• Serum tryptase alone is 
not a sensitive enough 
marker for mastocytosis 
(s)

• Consider a bone-
marrow evaluation in 
patients with a  
predictive REMA score 
(c)

Variable REMA score NICAS score

Gender Male +1 +1
Female -1 -1

Clinical Symptoms 
During Attack

Absence of urticaria 
and angioedema +1 --

Presence of urticaria 
and/or angioedema -2 --

Presyncope or 
syncope +3

Absence of 
angioedema -- +1

Flushing -- -1
Urticaria -- +1
Syncope -- +3

Tryptase

< 15 ng/mL -1 --
>25 ng/ml +2 ---

< 11.4 ng/mL -- -1
> 11.4 ng/mL -- +3

Allele-specific PCR 
(D816V)

Negative -- -1
Positive -- +3



Mast Cell Disorders

Giannetti M, Akin C, Castells M. Idiopathic Anaphylaxis: A Form of Mast Cell Activation. JACI IP 2020; Akin C. Mast Cell Activation Syndromes. JACI 2017

Neuropsychiatric symptoms may 
include short memory span, inability 
to concentrate, anxiety, depression, 

brain fog



Total Patient Care
When it’s not MCAS…
Consider….
• Cholinergic urticaria or other 

inducible hives, 
• Chronic pain syndrome, 
• Hypermobile Ehlers Danlos 

syndrome (hEDS), 
• Postural orthostatic tachycardic 

syndrome (POTS) associated with 
dizziness, palpitations and 
flushing, 

• Irritable bowel syndrome with 
bloating and diarrhea or 
constipation,

• Headaches, 
• Mental Health,
• Environmental and medication 

intolerances.

MCAS Mast cell features across organ systems 

Castells et al. JACI IP 2024

Heart To Heart

TPC



“The good physician treats the 
disease; the great physician treats 
the patient who has the disease”
  - Sir William Osler, 1849-1919



• H 
• O
• P
• E

Begins with

• Hearing
• Other
• People’s
• Experiences

Journal of Allergy and Clinical Immunology In Practice 2024



Begins with

• Hearing
• Other
• People’s
• Experiences

The Power of Validation
“As allergist-immunologists, even just 

the simple acknowledgement that 
mental health and inflammation are 

connected can have therapeutic value 
to our patients”

Journal of Allergy and Clinical Immunology In Practice 2024



• Adolescents with AR have greater odds of depression (aOR 1.10) and suicide 
attempts (aOR 1.05)

• Children with AD have greater risks for ADHD (OR 1.87), depression (OR 
1.81), and autism (OR 3.04)

• Emotional symptoms are more common in children with asthma (OR 1.34)
• Patients with CU more likely to have anxiety (OR 3.99) and depression (2.94)

Journal of Allergy and Clinical Immunology In Practice 2024Some examples



HOPE & The Forgotten Rose
• In 1885, a young woman presented to 

the office of Dr. John Noland Makenzie
• CC: “allergy to roses”

• The rose cold
• Unable to sit in the same room with a 

rose

• During the interview, Dr. Makenzie 
produced a hidden rose and dramatic 
symptoms occurred

 …but the rose was not a rose at all

Elkhatib et al. Biol Psychiatry 2021



Experience, Belief, and Disease

“the interactions between 
neurons and immune cells 
often result in a positive 
feedback loop in local 
tissues, amplifying robust 
immune responses, which 
may be responsible for 
persistent allergic 
symptoms”

Of the mind and of the body



Neuroimmunology

• AD itch-scratch cycle: epidermis and dermis of eczematous 
lesions contain a higher number of SP nerve and and mast 
cells expressing their receptor (neuokinin 1). IL-4, IL-5, and IL-
13 induce sensory nerve activation through neuropeptides 
such as SP

• Bronchospasm in asthma: smooth muscle is innervated by 
sympathetic and parasympathetic nerve fibers.  Acetylcholine 
induces bronchoconstriction and mucous secretion by the M3 
receptor

• Eosinophil derived major basic protein induces dysfunction in 
the M2 receptor, which may increase cholinergic activity

Some examples

Long et al. Annals of Allergy, Asthma, and Immunology 2024
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Trevizan-Bau et al. Annals of Allergy, Asthma, and Immunology 2024



Neuro-immune synapse

Trevizan-Bau et al. Annals of Allergy, Asthma, and Immunology 2024

• Close proximity
• Functional interactions
• Immune cells express neurotransmitter receptors



We are regularly using  
neuroimmunologic interventions



When it’s not MCAS…
• Cholinergic urticaria or other inducible hives, 
• Chronic pain syndrome, 
• Hypermobile Ehlers Danlos syndrome (hEDS), 
• Postural orthostatic tachycardic syndrome (POTS) associated with dizziness, 

palpitations and flushing, 
• Irritable bowel syndrome with bloating and diarrhea or constipation,
• Headaches, 
• Mental Health,
• Environmental and medication intolerances.

Journal of Allergy and Clinical Immunology In Practice 2024



What is Dysautonomia?

• A number of conditions can impact 
the autonomic nervous system

• Parkinson’s disease, multiple system 
atrophy, dementia with Lewy bodies, 
small fiber neuropathies (e.g, diabetes, 
autoimmune), hereditary forms

• Symptoms can overlap with MCAS
• Brain fog, dizziness, difficulty 

swallowing, exercise intolerance, 
syncope, orthostasis

The autonomic nervous system (2/3)



What is Dysautonomia?
• Dysfunction of the sympathetic, 

parasympathetic, and enteric nervous 
systems can present in several ways

• Postural orthostatic tachycardia 
syndrome

• Irritable bowel syndrome
• Bladder dysfunction
• Evaluation may begin with measuring 

blood pressure in supine and standing 
positions to eval for orthostatic 
hypotension:

• 20 mmHg drop in systolic BP
• 10 mm Hg drop in diastolic BP

The enteric nervous system is the third arm 
of the autonomic nervous system (3/3)

Wallrapp et al. Annual Review of Immunology 2024



POTS

Peltier et al. Clin Auton Res 2010

• Mechanisms may include:
• Hypovolemia and deconditioning, somatic hypervigilance, neuroendocrine 

hyperadrenergic state, small fiber neuropathy

• Sudomotor testing may be abnormal in up to 60% of patients
• Tilt table testing 
• Patients are typically young (between 15 – 50 yo) and predominantly 

female
• Significant functional limitation
• Orthostatic symptoms include lightheadedness, palpations, headache
• Associated cognitive dysfunction and GI disturbances, sleep and 

bladder disturbances



POTS
• Additional evaluation

• Plasma electrolytes, CBC, Thyroid function testing, ECG
• Consider: morning cortisol, echocardiogram, catehcholamines, 24 hour urine sodium 

excretion, gastric motility testing

• Treatment
• Water and salt: Target 3L of water and 3-4 grams of sodium
• Physical therapy and conditioning with strength training
• Counseling and lifestyle management: Avoid further deconditioning, improved 

sleep, consider cognitive behavioral therapy to improve coping
• Tight socks: Compression stockings at 30-40 mmHg to prevent venous pooling
• Individualized medications: Low dose beta-blocker if not contraindicated. Additional 

considerations include midodrine, fludrocortisone,  pyridostigmine, 
methylphenidate, and ivabradine

Gazit et al. Am J Med 2003



hEDS and Amplified Pain Syndrome
• Hypermobile EDS (hEDS) patients may also report orthostatic 

intolerance or autonomic symptoms
• Up to 78% of patients with generalized joint hypermobility report autonomic 

symptoms
• Connective tissue laxity may result in pain from joint instability and affect 

vascular wall compliance leading to venous pooling

• Hypermobility can be assessed with the Beighton score
• Treatment

• Physical therapy, as in POTS
• Selected pharmacotherapy: low dose amitriptyline, gabapentin

• Amplified Pain Syndrome (aka, fibromyalgia)
• Address sleep and assess for comorbid anxiety and depression

Journal of Allergy and Clinical Immunology In Practice 2024



hEDS and the Beighton score

Journal of Allergy and Clinical Immunology In Practice 2024



hEDS and the Muldowny Physical Therapy Program

Journal of Allergy and Clinical Immunology In Practice 2024

• Patient-physical therapist 
alliance

• False perceptions of tightness
• Precise order of exercises
• Strength, then function
• Eliminate triggers

• Body mechanics for activity of 
daily living

• Tools to enable strengthening
• When in doubt, refer out
• Do not give up



Mental Health Screening

https://www.hiv.uw.edu/page/mental-health-screening/gad-2

Alternative 
screening tools 

are available 
for younger 

children
(AAP mental 
health tools)

Journal of Allergy and Clinical Immunology In Practice 2024



IBS

• Patients with dysautonomia, hEDS, and APS may also present with a 
functional gastrointestinal disorder that includes bloating, abdominal 
pain, and diarrhea or constipation

• Healthy eating patterns, involvement of a registered dietitian, and 
cognitive behavioral therapy can be helpful

• Individualized medication:  Considerations may include antidiarrheal 
bulking agents or laxatives, antispasmodics, or low dose amitriptyline

• Integrative medicine approaches may mirror cognitive behavioral 
therapy, focusing on the mind-body connection of the neuroimmune 
axis

Journal of Allergy and Clinical Immunology In Practice 2024



Vocal Cord Dysfunction / Inducible 
Laryngeal Obstruction

• Functional laryngeal disorder
• Female predominance 
• Symptoms of throat tightness, choking sensation, dysphonia, 

cough
• Commonly evaluated and managed by allergist-immunologists
• Improved by speech / cognitive behavioral therapy
• May be associated with PTSD as well as dysautonomia

• In one report, 44% of patients evaluated for VCD screened positive for 
PTSD

Cristel et al 2020; Wadhwina 2017 



Adverse Childhood Experiences
• ACEs may influence dysautonomia and related conditions
• Elbers at al retrospectively reviewed 100 consecutive patients  from a 

pediatric neurology clinic
• At least 5 years old with at least 4 unexplained symptoms for at least 3 

months

• Seventeen patients met inclusion criteria and were more likely to 
report at least one ACE (88% vs 33%, p<0.001).  These patients 
experienced:

• Emotional dysregulation (100%)
• Executive dysfunction (94%)
• Autonomic dysregulation (76%)
• Digestive problems (71%)  

Elbers et al. Children (Basel) 2017



Journal of Allergy and Clinical Immunology In Practice 2024

Patients with fibromyalgia and IBS were 12 and 3 times more 
likely to have severe MDIS



Nocebo effect
• Another mind-body example, 

where negative expectations 
are fulfilled with a placebo

• In a study of 228 patients with 
reliable drug allergy histories

• 60% had reactions to 
placebo

• 12% of nocebo reactions 
were objective 

• 43% urticaria
• 24% flushing

Bavbek et al Allergol Immunopathol (Madr) 2015; Bavbek et al JACI IP 2023 



Multiple Chemical Sensitivity & Fear-Based 
Models of Treatment

• False
• Evidence
• Appearing
• Real

• IEI triggered by harmless odors resulting in 
multiple organ system complaints

• Example of an adverse conditioning response 
may play some role

• Fear responses can be extinguished over time, 
suggesting a role for cognitive behavioral 
therapy

Journal of Behavior Therapy & Exp Psychiatry 2011



‘Known Knowns’

‘Known Unknowns’

‘Unknown Unknowns’

How do we understand, explain, and apply 
evidence to patients?



Guideline Recommendations Must Consider
Shaker et al. Estimating Value. Encyclopedia of Food Allergy 2023; Shaker et al. Value-Based Cost-Effective Care: The Role of the Allergist 
Immunologist. JACI IP. 2023. Shaker M et al. Making the Grade. Annals of Allergy, Asthma, Immunology. 2020
 

RCT vs cohort? Risk of bias? 
Imprecision? Inconsistency? 
Indirectness? Publication bias? Effect 
size? Dose-response? Confounding?

High, Moderate, Low, or Very Low

Holistic appraisal of evidence in context



Shaker M et al. Making the Grade. Annals of Allergy, Asthma, Immunology. 2020St
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Conditional Recommendations are Navigational Signals for Shared 
Decision Making



Shared Decision Making

Patient
Expertise in their 

Values and 
Preferences

Clinician
Expertise and 
Experience in 

Clinical Science

Patients and clinicians 
work together to share 
the best possible 
evidence of clinical 
science, expertise, 
values, and preferences 
to deliver bespoke care 
in situations of clinical 
equipoise or conditional 
recommendations



Equipoise

Image credit of r.classen/Shutterstock.com



Minimally Disruptive Medicine & Shared Decisions

Mustafa et al. Ann Allergy, Asthma, Immunol. 
2024; Cartoon credit of D’Only 
1/Shutterstock.com

• Awareness of 
patient 
burdens can 
help to 
maximize 
their 
collaborative 
capacity 

Overwhelmed patients may be less able to 
partner in their own care



Willingness to serve as a partner and guide

            Willingness requires appreciation of the entire person

Mind

Body

Spirit

Experience 
of illness and 
integration 

into self, 
family, 

community



Partnerships

www.tablegroup.com



The Ideal Team Player in Medicine



Total Patient Care
When it’s not MCAS…
Consider….
• Cholinergic urticaria or other 

inducible hives, 
• Chronic pain syndrome, 
• Hypermobile Ehlers Danlos 

syndrome (hEDS), 
• Postural orthostatic tachycardic 

syndrome (POTS) associated with 
dizziness, palpitations and 
flushing, 

• Irritable bowel syndrome with 
bloating and diarrhea or 
constipation,

• Headaches, 
• Mental Health,
• Environmental and medication 

intolerances.
Heart To Heart



Medical Reductionism & Compartmentalism



”The practice of 
medicine is an art, not 
a trade; a calling, not a 

business; a calling in 
which your heart will be 
exercised equally with 

your head”

Sir William Osler, 1849-1912



Multiple conditions can present with 
symptoms similar to MCAS

Dysautonomia, POTS, hEDS, IBS, 
Amplified Pain Syndrome, Anxiety, 
Depression can interwoven 

Holistic evidence appraisal, Open-
minded partnership, and Willingness 
to engage are HOW we can help!

Take
Home
Points



Thank You
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