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Scientists Find
How Allergic

Reaction Works

By HAROLD M. SCHMECK Jr.

Ehe New Jork Eimes

Mast Cells Show Their Might:

Once dismissed as “allergy cells’,
mast cells have proven crucial for immunity. Science 317 (3), 2007
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Non immunologic activation Immunologic activation
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MEDIATOR RELEASE AND PHYSIOLOGICAL
REACTIONS OF MAST CELL DEGRANULATION

Mast cell " S8¢

Mast Cells: Our Health

Surveillance. Response. Repair.
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Growth factors
 Stem cell factor
* Granulocyte macrophage
* Colony stimulating factor

* Gonadotrophin
releasing hormone

* Fibroblast growth factor

* Vascular endothelial
growth factor Proteases

* Nerve growth factor * Tryptase
* Chymase
* Carboxypeptidase
* Histamine
* Proteoglycan (heparin)
Action
« Tissue remodeling
* Cellular recruitment
* Vascular permeability
* Acute allergic disease

o4 Cytokines and
¢ S~ chemokines

* Interferon y

. *CCL2-5
_Leukotrienes « CXCL ligand 8-11
* LeukotrieneC4 Action

* LeukotrieneB4
* Platelet activating factor responses
* Prostaglandin D2 * Immune regulation
* Prostaglandin E2
) Action
* Bronchoconstriction
* Vascular permeability
* Eosinophil recuitment
* Neutrophil recruitment

physiological tissue remodeling

* Tumour necrosis factor
* Macrophage inhibitory factor
* Transforming growth factor
¢ Interleukin 1, 3-6, 9, 10, 13, 16

* Pro and anti-inflammatory

angiogenesis regulation
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Mast Cell Activation (MCA) in Disease: MCs Breakin'

The New England Journal of Medicine
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Mast Cell Activation Disease: More than Allergies

ANTIGEN B-CELL IMMUNOGLOBULIN E
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First exposure to sensitizing antigen causes B-cells
to make antigen-specific IgE antibodies

MAST CELL

Circulating antigen-specific IgE binds
to tissue based mast cells

Non immunologic activation Immunologic activation
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Mast Cell Activation

The Journal of Allergy and Clinical Immunology:

Syndrome
*Mast cells = breaking bad”

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,

SPECIAL ARTICLE
Mast Cell Activation Syndrome and Proposed Diagnostic Algorithm for Patients
: Initial Treatment Options and with Suspected Mast Cell Activation Syndrome
Long-Term Management

e comeommrevey | STOESEAALIL,, the diagnosis of mast cell activation syndrome

. Apee " " Biopsy Optional or Essenial in the Evaluation of
ey Magnosis and Separating Fcts  the Patient with a Suspecied Mast Cel Disorder?

ey e owenomssreney  vaus oo (MCAS) is appropriate.
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SKIN

hives, swelling,

itching, warmth,

redness

O

|

RESPIRATORY

coughing, wheezing,
shortness of
breath, chest

pain or tightness,
throat tightness,
trouble swallowing,
hoarse voice, nasal

O

|

GASTROINTESTINAL

nausea,
stomach pain
or cramps,
vomiting,
diarrhea

O

v

|

CARDIOVASCULAR

dizziness/
lightheadedness,
pale/blue colour,
weak pulse,
fainting, shock, loss
of consciousness

®

|

NEUROLOGICAL

anxiety, feeling

of “impending
doom” (feeling that
something really bad
is about to happen),
headache

Mast Cell Activation Disease
IS common.

MCAS (Anaphylaxis) less so

Joint Pain ‘
> Rhinitis, "allergies"”
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Cough X
Joint Pain Wheeze :“
Brain fog
Lightheaded
Fatigue
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Throat
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Gastro-intestinal upset
Nausea, vomiting, bloating
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MCA in 2 or more Mast cell activation syndrome: Proposed diagnostic criteria
organ systemse

Mast Cell Activation Disorders

Cem Akin, MD, PhD,™ Peter Valent, MD,h and Dean D. Metcalfe, MD®  Ann Arbor Mich, Vienna, Austria, and Bethesda, Md
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Extrinsic
Endotypes

Mast Cell Activation Disorders

Diagnosis:
MCAS Checklist

Intrinsic
Endotypes

.o. Clonal

Mast Cell Activation Disorders

Nonclonal
Mast Cell Activation Disorders
Allergic (IGE mediated) Disorders

MC activation associated with chronic
inflammatory/neoplastic disorders

Physical Urticarias
Chronic Autoimmune Urticaria

v’ Symptoms?

v’ Better with
treatments that * Mastocytosis

target MC or MC » Monoclonal Mast Cell Activation
mediators? Syndrome

v' Test Results?

Hypertryptasemia — Mast Cells that have increased copies of the tryptase gene,
patients exhibit MCAS signs and Symptoms
Idiopathic — Idiopathic anaphylaxis, Idiopathic Urticaria




Allergen testing
Celiac Panel
EGD/
Colonoscopy

PIDD
evaluation
Primary
Immune
Deficiency
Disorder

* Some food
(wheat/gluten,
peanuts, eggs, nuts
and shellfish, milk*,

= egg*, soy*)
* Medications /
* Airbone Allergens

* Insect stings or bites

. Aptoimmune
Disorders

* Infections <

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

A

/

Allergen
testing

Rheumatology Panel
ANA, RF, ANCA, Thyroid
Abs
Neuonal Abs
PIDD evaluation

B
<

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).




56 yo male, 15t seen in 2015 at JHMI and NIAID

« 15t evaluated for insect venom allergy, after a brown wasp sting
caused flushing and lightheadedness. (brother also has venom
allergy), tryptase 14 ng/ml

« h/o cat allergy and IGE- Yellow jacket; Had anaphylaxis to VIT,
then lost to f/u

« In 2017: syncopal episodes with nausea, lightheadedness,
concentration problems; repeat VIT was not tolerated

« @ NIH, noted to have syncopal episodes between 2-4 AM, after
steak meal, detected alpha gal- IgE +ve (h/o tick bites)

« Underwent BM biopsy = +ve for KIT D816V = indolent systemic
mastocytosis

« Duplication of alphatryptase gene = Hyper alpha typtasemia (HAT)

Grand Rounds Review

Insect Sting Anaphylaxis—Or Mastocytosis—Or
Something Else?

TABLE I. Chronology of patiant history and results of evaluation

Venom sting hnaphylaxis Venom-specific Specific IgE Serum iryptase PB KIT BM KIT
Y ear reaction i gger gk [kUL) [ngimil ASgPCR ASgPCR
19498 Local reaction
2008 Anaphylaxis Venom
2014 Large local reaction
2015 ¥1-2.53 kU/L 14
20107 Idiopathic 26

2018 Idiopathic Alpha-gal-19.2, 71 0.059 0068
B-2.24, L-0.36, P-0.95

ASgPCR, Allele-specific quaniistive PCR; B, beel; BM, bone marow; L, lamb; P, pork; PE, peripheral Bood; Y1-yelow jacker

David B.K. Golden, MD", and Melody C. Carter, MD" RBallimare and Bethesda, Md

HEADACHES
BRAIN FOG

Flavors of MCAD




Frequencies of Diagnoses

The Causes of Intestinal Dysbiosis:

A Review
Jason A. Hawrelak, BNat (Hons), PhD Candidate and
Stephen P. Myers, PhD, BMed, ND
Good Bacteria
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MCADonly  MCAD/IgDef MCAD/(hEDS/HSD)  MCAD/ lgDefonly  (REDS/HSD) /IgDef (HEDS/HSD) only
| Ig Def (hEDS/HSD)
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Clostridium perfringens Staphylococcus

=

Escherichia coli

Airway inflammation and dysbiosis in antibody
deficiency despite the presence of IgG

Anna Schnell, PhD,>® Mehmet Davrandi, PhD,*® Moritz Saxenhofer, PhD,*® Clara Leboreiro, BSc,*
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Hereditary Alpha Tryptasemia (HaT)

One Gene Mutation Links Three Mysterious, POTS

Debilitating Diseases EDS mgcncti:s
r"‘.\ By Kare Horowirz | BS

Q » Ocz a7, 206

Elevated basal serum tryptase identifies a multisystem
disorder associated with increased TPSABI copy number

Jonathan | Lyons!, Xizomin Yu!, Jason D Hughes?, Quang T Le?, Ali Jamil', Yun Bai!, Nancy Ho®, Ming Zhao,

..,3 - HaT affects =
ul’ ﬂ.n ‘é 1% of Western European Descent

13m0 & MNinotk




Distinct Small Intestine Mast Cell Histologic

Changes in Patients With Hereditary Alpha-tryptasemia

and Mast Cell Activation Syndrome

Tissue Staining and Histology
Analysis

Patient Study Groups

« with HaT ( baseline serum tryptase > 8
ng/mL, and a confirmatory increased copy
number of the TPSAB1 gene based on a
DNA test

« MCAS-NT (MCAS- normal serum tryptase

« had signs and symptoms of MC activation,

response to medications that block MCs or MC
mediators

at least 1 documented elevated MC mediator
during symptomatic episode

« Gl-control patients did not have evidence of
an inflammatory condition or clinical
manifestations to suggest MCAS

e Stain for CD117, to highlight MCs in the
biopsy sections

« MC morphology (round or spindled), and

e MC locations (with at least 3 MCs/HPF)
within the intestinal mucosa and

submucosa
Am | Surg Pathol * Volume 00, Number 00, W 2021 Distinct Small Intestine MC Histologic Changes
{ e g :
" control




hives, flushing itching ‘ facial swelling lip swelling

o)

\ \@‘J Treatment

T
7" S

MCAD

o abdominal pain gassiness, chest tightness,
s z flatulence coughing
TomE bloating diarrhea
2 < ' 2 ( Epithelium

=)
\'. ‘)
throat/nose congestion

mucus in the back of chest pain low blood pressure Mast
fast heart rate Cell

N T o
A, g \”) Qﬂ

—

o
N
AN

throat
closing




The Mastocytosis Society, Inc.

www.tmsforacure.org

QUICK REFERENCE GUIDE: MEDICATIONS TO USE AND AVOID
IN PATIENTS WITH MAST CELL DISEASE IN EMERGENCY SITUATIONS
Please note: Some of the Drugs to Avoid may be given if absolutely necessary, if given with a prep to
stabilize mast cells. Please refer to one of our mast cell experts for instructions.

Clinical Management Review

Mast Cell Activation Syndrome and Mastocytosis:
Initial Treatment Options and Long-Term
Management

Medication Type AVOID THESE DRUGS Drugs that are typically tolerated
General Drugs Alcohol
Amphoteracin B
Anticholinergic drugs
Dextran
Dextromethoraphan
Ethanel
Polymyxin B
Cuinine
Vancomyein IV
Alpha-adrenergic blockers
Beta-adrenergic blockers
Pain Medications Opioid narcotics (may be tolerated by Fentanyl (may require adjunct treatment
some individuals) with Zofran)
Toradol Tramadol
Mon-steroidal anti-inflammatory drugs
{unless the patient is already taking a
drug from this class)
Muscle Relaxants Atracurium Pancuronium
Doxacurium Vercuroninm
DHubocuraring
Metocurine
Mivacurium
Succinylcholine
Local Anesthetics Benzocaine Bupivacaine
Chloroprocaine Lidocaine
Procaine Mepicacaine
Tetracine Prilocaine
Levobupivacaine
Ropivacaine
Intraoperative Induction Ketamine
Meds Midazolam
Propofol
Inhaled Anesthetics Sevoflurane

Marana Casfslls, MD, I"I'.I]". and Josaph Butterfield, mD® Boston, Mass; and Roche sier, Minn

%ﬁl American Academy of
Allergy Asthma & Immunology

WAV SAAAL OIS

Anaphylaxis Emergency Action Plan

Patient Name: Age:

Allergies:

Asthma []Yes (high risk for severe reaction) [] No

Additional health problems besides anaphylaxis:

Concurrent medications:

Symptoms of Anaphylaxis

MOUTH itching, swelling of lips and/or tongue
THROAT* itching, tightness/closure, hoarseness
SKIN itching, hives, redness, swelling

GUT vomiting, diarrhea, cramps

LUNG* shortness of breath, cough, whesze
HEART* weak pulse, dizziness, passing out

Only a few sympitoms may be present. Severity of symptoms can change guickly.
*Some symptoms can be life-threatening. ACT FAST!

Emergency Action Steps - DO NOT HESITATE TO GIVE EPINEPHRINE!

1. Inject epinephrine in thigh using (check onel:  [] Adrenaclick (0.15 mg) [] Adrenaclick (0.3 mg}

[ Auvi-Q {0.15 mg} O Auvi-2 (0.3 mg)

[ EpiPen Jr {0.15 mg) (] EpiPen (0.3 mg)

Epinephrine Injection, USP Auto-injector- authorized generic
11015 mg? ] (0.3 mg}

[Jother (0.15 mg) [0 other (0.3 mg)



Th elra p e Ut | C Environmental Drugs

Estradiol

Recommendations e B \ PE =

,_//”? 8. ~__ ———— Adrenomedullin
IL1, 14,

IL-6,IL-33 / xﬂm
NGF Endothelin Endorphia
PTH
. = NT
Cytokines and Thrombin \ SP

SCF
Growth Factors Peptides

Avoidance measures (Diet, Lyme, Borrelia Prophylactic Antibiotics Anti-inflammatory Agents
Environment) Immune Globulin
Medications: Bacterial infections Immune Globulin

V

histamine, Leukotriene (Strep- ASO/DNAse Ig)
blockade Anti-inflammatory Agents
Tricyclic agents EBV, HSV, Hepatitis
Ketotifen, Cromolyn

COVID




Traditional Chinese medicine for

| food allergy and eczema

/Zixi Wang, Zhen-Zhen Wang, Jan Geliebter, Raj Tiwari, Xiu- W ’ L 0 o Q
Ann Allergy Asthma Immunol 126 (2021) 63%9e654 u
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Figure 1. Herbal components of FAHF-2 A, Photographicillustration of 9 herbal constituents of FAHF-2 formuls.™ B, 3-Dimensional HPLC finger print of FAHF-2.""FAl
Allergy Herbal Formuls; HPLC, high- performance liquid dromatography.



Epithelium

Acupuncture/Traditional Chinese

Medicine and MCAD

J Allergy Chin Immunol. 2010 December ; 126(6): 1208—-17 3. do1:10.1016/.jac1.2010.09 013.

Food Allergy Herbal Formula -2 protection against peanut Mast

anaphylactic reaction is via inhibition of mast cells and Cell

basophils

Ying Song, MD!-" Chunfeng Qu, Ph.D1:", Kamal Srivastava, M.Phil’ Nan Yang, PhD !,
Paula Busse, MD | Wei Zhao, MD, PhD2. and Xiu-Min Li, MD'

T e e Blood
Vessel

Lisann et ol Allergy, Asthog & Jinical Immunology (2014) 10:66 -,
DOH 1001186/513223-014-0066-5 ALLERGY, ASTHMA & CLINICAL

il IMMUNOLOGY

BM) Open Acupuncture for patients with chronic

urticaria: a systematic review protocol

Successful prevention of extremely frequent and
severe food anaphylaxis in three children by
combined traditional Chinese medicine therapy

Lauren Lisann'~, Ying Song', Julie Wang', Paul Ehrlich®, Anne Maitand™® and Xu-Min L'

Qin Yao,"? Yongming Ye," Xiaoxu Liu,"? Zongshi Qin,"? Zhishun Liu’
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Targeting o - -
nerve-MC interactions | = o e g - \ ; T
Targeting the epithelium
Acupuncture
Physical Therapy Medic.a.ted Emo}lients
Compression Garments \(\ Tradmon;fl _Chmese
Tricyclic agents \ = @ Medicine
Anti-CGRP therapies A \ 9 Tezepelumab
Vagal Stimulation \ a
Oxygen Therapy ®
\ \
——
Immunosuppressants
Methotrexate
Immunomodulatory agents Cyclosporine
Tacrolimus
Antibiotics (macrolides, e.g.) Mycophenelate
Omalizumab
Dupilumab

Immune Globulin




reating MCAD...

Brain Fog ; Runny Nose ] #1
Post Nasal Drip Symptoms?
Cough
Difficulty
Breathing
Cramping
Nausea
Diarrhea
#2
Response to
medications?

LABORATORY TESTING Positive lab tests?

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

h Extrinsic
Endotypes
Mast Cell Activation Disorders

Intrinsic
Endotypes

.o. Clonal

Mast Cell Activation Disorders

Nonclonal
Mast Cell Activation Disorders
* Allergic (IGE mediated) Disorders

* MC activation associated with chronic
inflammatory/neoplastic disorders

* Physical Urticarias
* Chronic Autoimmune Urticaria

* Mastocytosis

* Monoclonal Mast Cell Activation
Syndrome

Hypertryptasemia — Mast Cells that have increased copies of the tryptase gene,
patients exhibit MCAS signs and Symptoms
Idiopathic — Idiopathic anaphylaxis, Idiopathic Urticaria

Homeostasis

/] )
4k

Interactions Interactions

MCAD

Phenotypes
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Selected Heritable Disorders of Connective Tissue and
Disability

The U.S. Social Security Administration has requested the National Academies of Sciences,
Engineering, and Medicine establish an ad hoc committee to review certain heritable

conditions related to connective tissues, including but not necessarily limited to Ehlers-Danlos
syndrome and Marfan syndrome. The Committee will use published evidence and professional
experience to develop a report that will examine the diagnosis, treatment, and prognosis of the
selected conditions, as well as levels of associated functional limitation, in adults and children in the
U.S. population.

Provide feedback on this project

Publications
PO i~ 2022
.

Selected Heritable RESOURCES

Selecred Heritable H i

Disorders of D.|sorders of _Con_n.eCtlve Report Highlights

Connective Tissue Tissue and Disability

and Disability
Heritable disorders of Report

Conclusions

connective tissue (HDCTs) are
( adiverse group of inherited
genetic disorders and subtypes.
Because connective tissue is
found throughout the body, the
impairments associated with
HDCTs manifest in multiple
body systems and may change
or vary in severity throughout
an affected individual's lifetime.
In some cases, these
impairments may be severe

heritable-disorders-of- tissue-and-disabilit
y

HTTPS://WWW.NATIONALACADEMIES.ORG/OU
R-WORK/SELECTED-HERITABLE-DISORDERS-
OF-CONNECTIVE-TISSUE-AND-DISABILITY

Resources
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Transforming
Ehlers-Danlos Syndrome

Mast Cell
Activation

Disease Society
tmsforacure.org

7

Treating Eczema
with Traditional
Chinese Medicine

Xiu-Min Li - Henry Ehrlich

WWorld Scientific

Transforming Ehlers-
Danlos Syndrome: A
Global Vision of the
Disease - The Epigenetic
Revolution - Emergencies
Paperback - January 13, 2022

by Stéphane DAENS (Author), isabelle DUROIS
BROCK (Author), RAAL (Rlustrator), Yannick

ATAMBONA (Transiator), & L more

13 ratings
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