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Learning Objectives

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 agement options for
anaphylaxis and mast cell activation disease (MCAD)

- -Make a habit
of two things;
to help;
or at least

o 'H‘E .

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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Or Something Else?

SpO”er A|ert? 24 M. Mtz st al. / Immunobiology 213 (2008) 251-260
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Landmark Article .
ol ) A patient

“who has nothing the matter with [her]"

The Care of the Patient®

Francis W. Peabody, MD.

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 4
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

Before menarche.

Meet Sara.




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.

Dz
Lightheaded

Stomach Pain, Cramps
s

ing
Bloating
Duarrhes

patients who do not show objective, organic

pathological conditions and who are generally spoke
of as having "nothing the matter with them."

Sara’s local pediatrician tried her
best, sending the family to various Pulmonologist?
specialists to decode the cause of her
ailments, while holding off school
administrators, concerned about
Sara’s mounting absences.

A neurologist diagnosed Sara with a
migraine disorder, postural
orthostatic tachycardia syndrome and
suspected joint hypermobility. PGy Corer.

Alocal gastroenterologist tried to

counter Sara’s weight loss with

different hypoallergenic formulas, via gf
nasogastric tube feeds, but each
formula caused pain

Vol 353, pp.$15.530, Aug. 10,1554
Francis Peabody's "The Care of the Patient"*

Pauline L. Rabin, MD; David Rabin, MD**

e ENT Specialist?

Blind Men and Elephant
w0 vicon

Functional Disorder?
Dysfunctional Order?

An in-patient stay, at an out of state,
pediatric hospital = amplified pain program
= failed to alleviate any of her pain and

i another

diagnosis.

Another allergy evaluation = detected
pollen, but no food allergies.

Despite numerous doctors’ appointments,
across state lines, Sara went to bed in pain
and awoke with nausea and fatigue, for over
a year.

Shutterstock image
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12 yo white female
presents to Gl clinic
\@ with nausea, abdominal
pain. Evaluated at
several clinics; no
physical or lab findings

were found to explain
her symptoms.

Food Aversion Disorder

3
¢ — Rx: NG feeds with hypoallergenic formulas.
\ j / Psychiatry consult.

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.
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MCAS Masquerade

Sara’s Diagnosis? r—
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reaction o food
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Localized mastcel actvtion can occur.
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Before menarche.

Hereditary Alpha Tryptasemia

I oy e norowiez

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

One Gene Mutation Links Three Mysterious,
Debilitating Diseases

12
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HYPER-ALPHA TRYPTASEMIA
(HaT)

e

Elevated basal serum tryptase identifies a mulisystem .
disorder ass d TPSABI copy number * Dysautonomia

ed TP

* Mast Cell Activation

Mast Cel Activation Disease

Findings associated with multiplications of TPSAB1 gene:

* Connective Tissue Abnormalities
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Etiology of Sara’s pain with eating?

Muscular symptoms?

The occult tethered cord syndrome - EDS

etore menarche. Peripheral Neuropathy?
Castori, N,

Areview. Iran J Neurol 2014

joint subluxation?

ortho Increase in hip o other LE

Uro/Gl Pevlic weakness and instability?

ﬁ" =

Predictor for occult tethered cord in EDS?
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RESEARCHREVIEW

One Gene Mutation Links Three Mysterious,
Debilitating Diseases

ical and spinal Mant ions of the
Ehlers-Danlos Syndromes

P01 BOLOGNERE RICHARD ELLENBOGER, CLAIN AL TRANCOMANO, CANDAGE RETON.
PETRA KLINGE, MYLES KOBY, DONLIN LONG, SUNIL PATEL, ERIC L. SINGMAN,

Tethered Normal

spinal cord

stuck to
spinal canal|

Diseased Filum Terminale as a Cause of Tethered Cord Syndrome in Eh
Syndrome: H hanics, Clinical ation, and Out
Filum Excision

of

Potra M. Kiinge', Vikes Srivastava’, Abigail McEiroy', Owen P. Leary', Zahra Ahmed’, John E. Donshue’,
Thomas Brinker', Phifippe De Vioo', Ziya L. Gokasian'
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Mast Cells
and
Mast Cell
Activation
(MCA)

Mechanisms of Disease

The Rise of ‘Allergic’ Disorders:

ON SUSCEPTIBILITY To AUTOIMMUNE

AND ALLERGIE Disrases Allergy = allos, ‘other or different’ + ergia, ‘energy or action”

e Foniios Bk, MD. DS

The New England Journal of Medicine

B
400 Cromn's
Bheumatc disease
1009\ %) 1 Hopariis A
Muipls
o URTICARA
300

FLUSHING
ANGIOEDEMA

Incidence of Infectious Diseases (%) >
Incidence of Immune Disorders (%)

1950 1960 1970 1580 1990 2000 1950 1980 1970 1980 1980 2000

Figure 1. Inverse Relation batween the Incidence of Prototypical Infectious Disessas (Panal A) and the Incidence of
Immuno isorders (Panal B) from 1950 fo 200.
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\g \. \}d Rise of AIIerg\PcH’Dlseasei

First exposure 10 a sensitzing antigen causes B-cels.
o make IgE antbodies

Clinical reviews in allergy and immunology

‘Seies sdtos: Donad Y. M. Leung, MD. PhD, and Dennis K. Lediord, MO

The allergy epi i 1870-2010

Systemic Mastocytosis

Thomas A E. Pltts Mils, MD, PRD, FRS  Chaioersile, Vo
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Diagnostic Steps...

ALLERGY SYMPTOMS
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Mast Cell Activation (MCA) =
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By 2010,
a growing number of patients and practitioners recognize MCA events beyond ...

Histamine Release

Y ——— Gastric ackd
. [y

: é?\\. , ;J!:;
&9 Ne @

HISTAMINE
RECEPTOR

The big 3 A's
Allergic Rhinitis, Asthma, Anaphylaxis

—.gz
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Mast Cell Activation Sy mes Allerg 2
Joint Pain i " REVIEW ARTICLE
f e Mast cell activation syndromes: definition and
classification
- ’ﬁ i
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Gastea-intestinal upset
Nauseq, vomiting, bloating
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Mast Cell When symptoms are Mast cll
Activation + recurrent,
S drome . _accompapied by an

increase in mast cell-
derived mediators in
biological fluids, and

* responsive to

pra—

452 saiyiatonn
Complement
s, Pecetors

treatment with 00°0
P DR i
* mast cell-stabilizing rowm 2S5 S8
or di. -targeting o d Chamical Messangers  PitSlet Actvating Factor
Hoown ieneukineand | Htamine
drugs enemtiney

the diagnosis of mast cell activation syndrome (MCAS) is appropriate.

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

in

2023
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=~ Mastcell ivation synd : A newly
MCA in 2 or more with ic clinical o .

organ systemse

* Jason L. Homick, MD, PhD,* Cem Akin, MD, PhD,* Mariana C. Castells, MD, PhD,*
r, MD*  Bosion, Mass

Matthew J. Hamilte
and Norton J. Greer

MCA evenfts
associated w/
validated MCA

Better with anti-
MC/MC mediator

medications?

markers
2 Histamine Tryptase
Eﬁ Blockade Urine Methylhistomine
=1 - Leukofriene Urine Prostaglandin D2
Antagonists Urine 11-

Beta
Prostaglandin F2alpha

Cromones
C kit mutation- fissue,
Omalizumab peripheral blood
| | Ketotifen €D25+ MC In biopsies

Clustered MC in

= . biopsies .

Mast cell activati y A newly
with sy ic clinical if {

Criterion #1 + Symploms?
H Matthew J. Hamilton, MD," Jason L. Homick, MD, PhD,® Cem Akin, MD, PhD,* Mariana C. Castells, MD, PhD,*
MCAS Signs  Better with and Norton J. Greenberger, MD* Basion, Mass

target MC o MC
mediators?

¥ Test Resulis?

TABLE II. Signs and symptoms of patients with MCAS

Sign or symptom Total (%),n = 18
Abdonrinal pain 17(94)
(@) O @] O Dcmmmgmgum 16.(89)
v Flushing 16.(89)
Headache 15 (83)
[Fooc concenaion nd ey 7€
P Darrte 12167y
Naso-ocular 7039
Asthma 109
Anaphylaxis aam

26

Clinical Consequences of MC Derived Chemical Mediator Release
(MCAD/MCAS)

Mast Cell Acti Systemic
Alergens, bacteriz, 5 « Fatigue * Gener:
fungi, peptides, * Weight loss malaise

Cardiovascular
s theadedness

* Syncope or + Tachycardia
near synoope

histaine,
L6, THE

Respiratory
Cutaneous [y « Nasal congestion + Nasal pruritus
% 1 [RRNALTCLTITE + Shoriness of » Throat swefling
fams ] breath * Wheezing
* Pruritis * Angioedema CRH, histamine, L5, CRH histaming,|

neurotensin, PAF, I, neurctensin,
nin, PAF, PGD2, THF

Neurologic
Musculoskeletal + Depression

5 » Osleopenia

Digestive
» Abdominal » Esophageal reflux

* Decrea: * Insomnia
concentraion  « Migraines
and memory

« Bone pain * Osteoporosis
+ Pathologic fractures

cramps * Nausea and
+ Diarrhea vomifing

27
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(2)
Reduced symptoms with
Anti- MC/ MC mediator
Therapy

o Patients

G 1. Assosemant of

mend responas. The total mumber of patiants in ssch sésponie-fo bmstiment

o of il mersgtorms, major regression (M) was imoravement in symotoms. by grestar than 50%, pactal
rogression (PR was impravement in symptams by 10% 10 S0%, and no segression () was less than
10% e i syreolanms,

Non-clonal/
Clonal

MCAD symptom relief

Histamine R1 Blockade
(diphenhydramine,
cetirizine, e.g.)

Histamine R2 Blockade
(famotidine, cimetidine,
eg)

Tricyclic Agents
(doxepin, nortriptyline)
Leukotriene Antagonists

(montelukast,
zafirlukast, zileuton)

Aspirin
Ketotifen
Cromolyn

Protein Tyrosine Kinase

Clonal MCAD
w/
increased MC burden

Inhibitors
(Imatinib, Avapritinib,
Midostaurin)

Stem cell transplant

Anti-CD30?

28

(3)
Measuring INACTIVATED
validated Mast Cell
Activation Markers
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Tumor

Serumor ipid Mediators
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Chemokines
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Serom Vasoactive Proteoglycans Cyt
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For lymphocytes, monocytes,
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th Factors
ocytes, macrophages,
ts, fibroblasts

tokines
umor Necrosis
ot

Serum Tryptase tryptase > 1,2 chymase, Histamine, chondroitin sulfate actor
serum BT + 2 seroonin /> Interleukin- 4
ng/ml / -
‘ Elevated methyl-histamine in
24-hour urine collection
Mast cell activati A newly i disorder

with systemic clinical

and Norton J.Grsanbergor, MD" B s
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Siom ot Focor
’ Chemoldnes
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Growth Factors
For monocytes, macrophages,
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Proteases. Vasoacti Proteoglycans Cytokines.

Tryptase, amines. ieparin, ‘Tumor Necrosis

chymase, Histamine, chondroitin sulfate Fa
serotonin Interieukin- 4

Newly synthesized mediators
Lipid Mediators
INACTIV/
e Prosiaglandins, Leukolrienes

Cytokines
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Histopathology:
Clonal MCAD

Systemic mastocytosis (SM),

Systemic
mastocytosis

1.5, aroconsistentwith the agnosis of ystemic mosiacioss.

monoclonal MC activation syndrome (MMAs)

31

Multiplication
of alpha
tryptase gene

(HaT)
5-7% population

“Our findings link findings (germline)
duplication in TPSABL1 (the alpha-
tryptase gene) with

Irritable bowel sy

Hyper-Alpha Tryptasemia (HaT) :

EDS-MCAS-POTS

Dysautonomia

mare
genencs

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

Jonathan ] Lyons!, Xiaomin Yo', Jason D Hoghes’, Quang T L, Al Jamil', Yn B!, Nancy Hof, Ming Zhao’,
Yihui Liu!, Michael P O'Connell, Neil N Trivedi®, Celste Neson', Thomas DiMaggio', Nina Jones,
H

o
complaints /Connective Tissue
Abnormalities / D i

] Ol Ryan ] Carlsont, Peter D Arkvright
I, Sofe Tucker', Yu Zhang, Joshua ] McElw
14, Robert Hohman', Kelly D Stonel, Geo

32

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

P o sy [ e e

[ou——

=

s i B

LT et s . he s pras i MCSSAT s (D117 8
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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.

“I'll do some tests
rather than give you a guess.”

Mast Cell Activation Disorders On the Rise

By Mark L. Fuerst
Reviewed By Miriam K. Anand, MD, FAAAAL FACAAL Clinical Associate Professor, Arizona College of
Osteopathic Medicine, Midwestern University: President, Allergy Associates & Asthma, Tempe, Arizona

34

It’s just allergies, ) 0 q
keanante Should | tell Delayed Diagnosis of

him?

histamine

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
“I'll do some tests for MCAD/MCAS

rather than give you a guess.”

Mast cell activatis A newly i disorder
with systemic clinical i i

Matthew J Haniiton, D, s D, PhD. Cam Aki, MO, PhD, Marian C. Casels, WD, D

and Norton J. Grenberger,

35

OLEN ETAL J ALERGY CLI Aol PRACT

MCAS Clinical Criterion Not diagnostic for MCAS e SR

e

osiebinaus deyedic ol Lawrence B.Afin®, Mary B. Ackerle, Linda . luestein,Joseph H. Brewer, I B. Brook,
Ariana D. Buchanan, i R Cunl, Willam P Davey, Tania T.Dempsey, Shanda R.Dorf,
Martn'. Dubravec, Alena G. Guggenhei, Kimberly . indrman, Buce Hoffman, David
Kaufman, Stephanie . Kratzer, Theodore M. Loe, Mindy S. Marantz, Andrew . Maxwell
Kelly K MicCann, Duight L Mekee, Laurie Menk Oto, Laura A. Pace, Daha D. Perkns,
Lauri Radovsky, Mary . Raleigh, Sonia A, Rapaport, Emma . Reinhold, Mark L Remneker,

Rotan,E. Peter

is of mast cell
a global “consensus-2”

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 170/0 of the general
population), and (2) most MCAS patients, regard
less of illness duration prior to diagnosis, can
eventually identify treatment yielding sustained
improvement.

36
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Unspoken 4t Criterion:

N

SN

ives, swelling,

itching, warmth,

r/o MCAS mimics

Q|1 O | O

RESPIRATORY | CASTROINTESTINAL | CARDIOVASCULAR | NEUROLOGICAL
coughing wheezing, nausea, anxiety, fecling Auto-inflammatory disorders such as
Sornessot Somach pain o mpending deficiency of inter- leukin-1-receptor
breath, chest or cramps, doom” (feeling that antagonist*; Familial hyper-IgE syndrome
panortghtness, Tomitng smetingrealybd | Gacogonll

i darhes Ieabout g bappen,

Nearologie/pschinrc conditons
et sma— | Aniety; Chonc faigue syndrome
(sneezing or rumny TR iR Depression; Headaches; Mixed organic brain

oritchy nose;red,
itchy or watery eyes)

Cardiac conditions

Coronary hypersensitivity (the Kounis
syndrome)* Postural orthostatic tachycardia
syndrome

Endocrine conditions
Fibromyalgia Parathyroid tumor
Pi Carcinoid

Digestive conditions

Adverse reaction to food* Eosinophilic

esophagitis* Eosinophilic gastroenteritis*

Gastroesophageal reflux disease; Gluten
pathy; Irritable bowel

Vasoactive intestinal peptide-secreting tumor

Immunologic conditions

; isorder;
dysfunction; Multiple sclerosis

37

Author manuscript

4 HHS Public Access

North Am.

Pubtbed i vl et fom s

390 4481, do X

Non-Clonal Mast Cell Activation: A Growing Body of Evidence

Matthew . Hamilton, 0.

patients present with ... signs and symptoms
suggesting mast cell activation disease witho

« systemic mastocytosis (SM)
* autoimmune urticaria, or
* IgE-mediated allergy.

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

‘Endoscopy, Brigham and Womens Hospial, Bosion, MA. US.A. e
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
4
ar
e o If 5 of 9 are present with a sensitivity of 99.6%
* S0me 100t PPNy .
I and a specificity of 98% there is a form of EDS
peanuts, eggs, nuts .
a Snd shelfi, ik, el present:
lergen testing egg*, soy*) testing
Celiac Pan ) « Peri-arthralgia (more then 1 joint more then 3 months)
£GD/ * Medications
Colonoscopy | |+ Airbone Allergens - Fatigue (chronic, disabling more then 6 months)
* Insect stings ar bites Rheumatology Panel | * Motor dysproprioception (the door sign)
+ Autoimmune ANAREARCATRVA | . joint instability (subluxations, dislocations often
PIDD Disorders Neuonal Abs autoreducing)
q * Infections PIDD evaluation
evaluation « skin fragility (atrophic scarring, delayed wound healing)
Primary . _— - . PP,
* Physical stimuli, such « Hypermobility (pos Beighton / 5 point historic
e as pressure, cold, questionnaire / pos glomerulo-humeral abduction above
Deficiency heat, exercise or sun
q exposure Connective Tissue 95 degrees ),
Disorder Disorder EDS Screen
« 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).

2023
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MCAD evaluation:
retrospective study of 986 patients at a single site

No Allergies
Clinical Commentary Review “Normal
Tryptase’, but |
Doctor, | Think | Am Suffering from MCAS: am still reacting
Differential Diagnosis and Separating Facts from
Fiction

Petor Valont, MDY, and Com Akin, MD" Vienn, A and Ao ror, Mich

Mast cell activation disease and immunoglobulin deficiency
in patients with hypermobile Ehlers-Danlos syndrome/
hypermability spectrum disorder

Isabelle Brock!2° > | Walter Prendergast | Anne Maitand™"

40

O O O O ®

Frequencies of Diagnoses

1 fl ﬂ

skin RESPIRATORY E

hives, swelling. | coughing, wheezing, nausea, dizziness/ anxiety, feeling
itching warmth, | shortness of stomachpain | lightheadedness, of “impending
redaess breath, chest or cramps, pale/bluc colour,  doon” (feclng that

pain or tightness, vomiting, weak pulse,
throat tightness, diarrhea finting shock,loss  Is about o happen),
trouble swallowing, of consciousness  headache

hoarse voice,nasal

PP

seseancuanmicss - Wi

Mast cell activation di i i defici

in patients with hypermobile Ehlers-Danlos syndrome/
— 0% (23 hypermobility spectrum disorder

MCDcnly  MCAD, lgDef uun/(rm/rm) Mo lgDetonly  (NEDS/MSD)/IgDef (NDS/MSDJonly  sobeRe Bock' | WatrPrenergast | A Mt
{ (hDs/heD)

41

UG 1. Machaniam involved n ansphylaxia.

Histamine
Proteases
Proteoglycan

TNF-a, PAF

I&
©

Leukotrienes
PGD,, LTB,

FcyRIIl (CD16)

Tow affinity
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Case Repo
Grand Rounds Review

Insect Sting is—Or is—Or 62 yo Caucasian female, former nurse,
ing Else? * h/o cardiac vasospasm (cardiac cath-1991),
David B.K. Golden, MD", and Melody C. Carter, MD* alimore and Behesd Md + complex regional pain syndrome (1992);

b/I DCIS = underwent b/I mastectomy 1999);
Thoracic Outlet Syndrome (1991); carpal tunnel

syndome
‘ﬁ‘:ira N Anaphylaxis « rx for GERD;
'im"mswuré"‘”““ s = * h/o DVT and pulmonary emobili, prothrombin

foodblowingsuyes

A,h%ﬁy,la,ﬁls @ @ gene Mutation Heterozygotic (2002)
ﬁﬁnﬁﬁm"%& ey ’ e 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

4
v
£

43

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

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

PST +ve Alternaria, cat, dog,

* neg venom Immunocap 9.0 ng/ml (2-10) 2015
* Found to Selective IGA and IGG deficiency- no change with
prophylactic abx, ICS and adjuvant therapy 1GG 815 (694-1618 mg/DI)
« Scratched by her cat with CNS effects — suspected Bartonella Henselae IGA 70 (81 -463 mg/DI)
and empiric treatment doxycycline and rifampin by ID specialist I6GM 81 (48-271 mg/DI)

started on Gammagard 2015 and Xolair (2017), persistent moderate
asthma and CRS IGE 15 (< 100 1U/ml)
WBC  4.8(3.8-10.8)

2017 Beighton Screen 9/9

2018 Gene-by Gene Test = calculated alpha tryptase copy number = Allergen s
. n

n3, beta copy =2 Py Pecific |
AUfOfm’r‘n’Zary Immune Deﬁcgign(y
- ne D y
o Hyper A,Z:"Sease (Hashimoteys dz
u,oermobiig "2 Tptasemis (1ar) 3
uto e '€rs Danlos
b s s e C R "OMic Dysfunction Dmcd Syndrome
o e TEAS oy e ase Repo Small Fiber Neffﬁ@l)rvocepn‘on/
o

Hakai Magazine Conal Scnce s Sl
el

1st
experimental
evidence
of Hypersensitivity

ana (against)
+
phylaxis (protection)

The L Di y of i
How the sting of the Portuguese man-of-war led to one of the most
significant medical advances rooted in oceanographic work.
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Anaphylaxis is rare?
Anaphylaxis is More Common than Many Thought, Most Patients are Not Prepared

Hakai Magazine s s JACI, 2014

Anaphylaxls in America: The prevalence and characteristics
in the United States

Robart A Wood, M.

Batinar, Lovdve e Spring, v Caberion,

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%).

46

Clinical Management Review

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 | see it.”

IIen"‘ {5 (s N\ in
ﬂ \-J — 3
foudhh?ﬂngmrn ;. p Sl \51 . o, e el s 6
o ]
Anapﬁ"ilans
< What is anaphylaxis?
“T1dust tCh ~ ]
ras| apmas ma e/ - Signs + Symptoms?
eyeg'allergen an —gll(ggfrs?c o
- Effector Cells?
""‘pmhlems (j g‘ - Chemical Mediators?
-
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Anaphylaxis Is a Complex Disease with
Clinical Variability

* Anaphylaxis Definitions
« Signs and Symptoms
« Clinical Severity
« Risk Factors for Anaphylaxis

* Atopy
v i * Mast Cell Disease
Ana phylaxlS IS « Systemic Mastocytosis, HaT, MMAS
Heterogeneous
Syndrome * Phenotypes and Endotypes

* Response to therapy

48

2023

16



Ay st erad Qoo

Critical view of anaphylaxis &— AAAAIACAAI NIAID EAACI WAO ASCIA
i trmickay’ e st e e Guidelines mpsonet | Guidelines Guidelines Practice
peripecives (Liberman et | al,,2006) (1) | (Muraro etal., | (Simonsetal, | Essentials
- -. al, 2010) 6) 2014) 3) 2011)(7) (Brown atal.,
- = 2006) (8)
"an acute life- “a serious "a severe life- | "aserious life- “a serious,
threatening allergic threatening threatening rapid-onset,
systemic reactionthat | generalizedor | generalized or allergic
imiliariti reaction with | involves more ‘systemic systemic reaction that
Similiarities varied than one organ | hypersensitivity | hypersensitivity may
and mechanisms, system reaction” reaction” cause death’
N . clinical (e.g. skin, and “a serious.
Differences in prssentafions, | Aeomkelony ahértic maiion
i and severity tract, that is rapid in
3”3_th‘3>< S that results andlor onset and
definitions from gastrointestinal might cause
; the sudden tract). death"
worldwide release of Itcan bagin
mediators from | very rapidly,
mast cells and and
basophils® | symptoms may
be severe or
life-threatening”
ences in anaphylaxis definitions worldwide [1, 3, 6-8]
.
-
e

Anaphylaxis:
Signs and
Symptoms

SKin RESPIRATORY | GASTROINTESTINAL
hives, swelling, hing, wheezing, nauses,
itc Shortness of stomach pain
redness th, chest or cra
pain or tightness, vomiting,

throat tightness,
trouble swallowing,
hoarse voice, nasal
congestion or hay
fever-like symptoms,

itchy or watery eyes)

CARDIOVASCULAR
dizziness/
lightheadedness,
pale/blue colour,

fainting, shock, loss
of consciousness

®

NEUROLOGICAL
anxiety, feeling

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

OTHER

50

Anaphylaxis:

Phenotypes and Endotypes

O O | O

San RESPIRATORY | GASTROINTESTINAL
ies,swelling, | coughing wheezin, nauses,
itching warmth, | Shortnessof stomach pain
rednese brcath, chest orcramps,
pan o tghtness, vomiting.
throat ightness, diarthea

trouble swallowing,

hoarse voice, nasal

congestion o hay
symptoms,

(sneeaing orrunny

orltchy nos: e

ithy or watery eyes)

Exerdise
Alcohol

Cofactors

Statins, ACEinhibitors)

Pathways
I6E, 166

Complement, Contact
system

Macrophages

Neutrophils

CarolovascuULR | NEuRoLOGICAL
aminess/ anxity el

Jihtheadedness, | of “mpending

palbuccolour, | doom? (Geling that

weakpulse

fanting,shock.oss | s about o happen).

ofconscouness | headache ackl

tors
Histamine, PAF, cys-LT, adenosine, PGE2,...

i

Anaphylaxis

51
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Table 1. Classification of urticaria

Group/Subgroup Characteristics 'rU

Spontaneous urticaria Definition
Acute urticaria Spontancous wheals < 6 wecks i 1
Chronic urticaria Spontaneous wheals > 6 weeks -

Physical urticaria Eliciting factors
Acquired cold urticaria Cold air/water/wind/food/objects :";

Delayed pressure urticaria Vertical pressure (wheals arising { .
with a 3-8 h latency) / ol
Heat urticaria Localized heat
Solar urticaria UV andlor visible light ' +¥ tetamie i
Dermographic urticaria/urticaria  Mechanical shearing forces " —
Factitia/ (wheals arising after 1-5 min)
Vibratory urticaria/angioedema  Vibratory forces, e.g. pncumatic T e e,
hammer .

Other urticaria disorders . L
Aguagenic urticaria Water Physical Urticarias:
Cholinergic urticaria Tncrease of body temperature .

Contact usicaria Contact with urticariogenic Direct
substance H H :

Exercise-induced anaphylaxis/ Physical exercise Bi-directional

urticaria Mast Cell-Nerve

UV: ultraviolet

e Crosstalk
e 4 CLNERA, BV AN METEALSE P——

Vibratory Urticarta Associated

ith a Missense Variant in ADGRE:

Autosomal Dominant mast cell activation

disorder

Localized hives at the site of
mechanoreceptor-vibration or

Systemic manifestations in response to local

friction stimulus

AOCENI) ADGMIN MDA Wormel ADGRED-Lintod p.CABZY

ADGRE?-
cograraton » Par  Enharced deczanulaton
ot tasen, pess + Urteta
ity sier 7
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* 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

Anaphylaxis: Risk Factors

Pathways
IgE, 186
Complement, Contact

Non-immune: MRGPRX2

Cofactors
Drugs (NSAIDs, Mastcells
Statins ACE inhibitors) Basophils

Bxercise
Alcohol.
Mediators
Histamine, PAF, cys-LT, adenosine, PGE2,

Anaphylaxis

Neutrophils
Macrophages

54
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Anaphylaxis in the 21st century: phenotypes,
endotypes, and biomarkers M. Castells - J Asthma Allergy 2018:11, 121-142

Pathways of anaphylaxis

Mechanisms

Triggers Allergens Dye:
Food Allergens Monoclonal Artibodies  Monodlonal Antibodies  Oversulfated chondioti sulfate
al lycans
Chemotherapy Dyalisis Membranes
Monoclonal Artibodies
Other Drugs
Hymenoptera Venom

Phenatype Type | lgE/non-IgE Cytokine-release Mixed

Endotypes

* De
i BeTryptase
o HB Lap e IL,;Hsur ine P

Biomarkers
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naphylaxis: Severity m;- $ — B
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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, HuT, MMAS

Anaphylaxis is
Heterogeneous
Syndrome * Phenotypes and Endotypes

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

Histamine

Proteases.
Proteoglycan
TNF-a, PAF

Contact via:

Fce Receptors:
Allergen-Specific IgE

FceRI
High affinity
IgG autoantibodies against FceR De

FcyRIIl Receptors:
1gG complexes

C3A, C5A

Contact

- meunnwm iox
Complement Receptors FcyRIIl (CD16) < caaICSa receptors
fow attinity

¢

FIG.2 Pathogenesis o snaphyiaxia. LT8, Laukoviens 84 PG02 prostclandin 02

Clinieal reviews in allergy wnd b

pology

Non-IgE-mediated anaphylaxis [ Y—

A o MD, D Pt P2
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Anaphylaxis

- >

IgE Mediated Not IgE Mediated
Effector cells: Activation pathways:
+ Mast Cells . Ig
« Basophils « Complement
« Bradykinin
+ Leukotrienes
+ Prostaglandin-E 2
Etfector Cells
+ Neutrophils
* Endothelial cell
* Smooth Muscle
* Mast cells
« Basophils
« Eosinophils

Non Immunoioge a tivation Immunologic activation
A A

Duect activation e
ACM, vancomycs

Fa R

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

59

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

Front Immunol 2018;9:3027.

hﬁn’mrmm i sccresen

Clinical reviews in allergy and immunology

Multifaceted MRGPRX2: New insight into the e
role of mast cells in health and disease

in drug hypersensitivity reactions. SE—

o A PAD Pk,

Vancomycin
Atracurium

J

Deect actvation e,
ROM, vamcomys

Pl

N Mivacurum
Cisatracurium
[Rocuronium
Morphine

)

Ciprofioxacin
Levofioxacin
Moxifloxacin

MRGPRX2 and Adverse Drug
Reactions

pa——rp—y
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Two Degranulat'\on »Pathwayﬂs: 5 Mast cells (MCs), basophils and
Monophasic vs Biphasic Reactions? eosinophils express MRGPRX2 receptors

conuentany P —

Y —

How mast cells make decisions

Kb snd Soman . At

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

61

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

Anaphylaxis is
Heterogeneous
Syndrome * Phenotypes and Endotypes

* Response to therapy
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aphylaxis Diagnosis is highly likely:

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

e g

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?

8

severiny graing system offood-induced acute aergic reactions to
roidthe dlay of epinephrine administration

e o .10 Pt st A, 10 et erzons P
S

s e oaso:

o sdn chane
e

cougn
et
i

heserrty ot e s .
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naphylaxis: Severity

(o I & N i§p & Iy 0 @)

REPAATON | CATROMTISTINAL  CAAGROWASCHLAR

" [y s

ibing warmth, b | e,

s =y e
pekieniy ek s
aurbes g shech st

Practice pormater

Anaphylaxis—a 2020 practice parameter update, 5 s
systematic roview, and Grading ef

and Evaluation (GRADE) analysis

@ The Mast Cell Emergency Room Response Plan

"9 Disease Society  for Aduit Patients wih Most

Anaphylaxis in a Pationt with Mast Coll Disoase

PLACEPATIENT N RECUMBENT POSITION AND ADMINISTER

Einephine 031mLof 1000 et Pt o) oot 315t el 50

——

[T ——

)25-50mg

ostonat s

e Mos Coll oy vt 5 it ot . g
€ Btosty O ,u

Allergen-IgE Infections

Avoidance measures Lyme, Borrel
(Diet, Environment)
Medications: Bacterial infections
histamine, Leukotriene blockade (Strep- ASO/DNAse Ig)
Tricyclic agents
Ketotifen, Cromolyn EBV, HSV, Hepatitis
Desensitization/Immunotherapy
Omalizumab covip

flammatory Agents
immune Globulin
immune Globulin

Anti-inflammatory Agents
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Successful prevention of extremely frequent and
severe food anaphylaxis in three children by
combined traditional Chinese medicine therapy
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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.

Fizurs | | The stratagic locstion of mast eells. Maz cals

68

MCAD/MCAS vs Anaphylaxis

Pathways

[@Qhk'r:mm

Headaches

Hypersensicity

[ enaroemans

nterstital
s

s (NSAIDs,
Statins ACEihibitors)
Erercie

Neutrophils
Macrophages.

Alcohal,

Mediators
Histamine, PAF,cys LT adenosine, PGE2,-

L

Anaphylaxis
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Contents lsts availablo at ScienceDirect

Perspective

Mast cell activation syndromes and anaphylaxis
Multiple diseases part of the same spectrum

David Gonzlez-de-Olano, MD, PhD*; Almudena Matito, MD, PhD *;

Ivan Alvarez-Twose, MD, PhD

s Rewor on Mastocyoss (M), Mo, Sy

Spin

Urtoary Teact Disarders:
Buaring

Fan
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Anaphylaxis Is a Complex Disease with Clinical Variability

Substa
unyeathiare

ﬁ"‘om‘“" poIIens‘ o
fggd 0W|ngwnﬁy\ax\s

Almmunug\uhulm Hmunelsmum .

Snpons b
reaction: “”'“'"ﬁa"isréxe
une] st | C s;pgps;s
rash gesicasthima
- feallergom masin
eye}mémskln
" mroblems
’"““whzmns.ansvgm o

jsreactivty
ihiiis XN

Severity of Signs and
Symptoms
Natural History

+ Age of Onset

- Disease Progression

Complement, Cor

Risk of adverse anaphylaxis Cofactors.

outcomes g TSRS Vastcells
) . ‘Statins, ACE inhibitors) Basophils

« Loss of life or diminished rercise Neutrophis

organ function Aol Macrophages

Pathophysiologic
Characteristics

Response to therapy Mediators
Histamine, PAF, cys-LT, adenosine, PGE2,...

Non-immune: MRGPRY2

ntact

Cell types
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Mast Cell Activation Disease, including MCAS

v Symptoms?

v Better with

Trial of treatments that
anti-MC target MC or MC
mediators?

v Test Results?

Mast Cell Activation Disorders

Questionnaire

+ Mastocytoss * MCactivat

Nonclonsl

Mast Cell Activtion Disorders Mast Cell Activation Disorders
+ Allergic (1GE mediated) Disorders

jon associated with chronic
diso

MCAD testing Sindome
Baseline
fryptase

MCs stains

+ Chronic Aut

+ Physical Urtcarias

toimmune Uricaria

patents exhibt MCAS signs and Symptom
diopathic - dopathc anaphylas, idopathic Urtcaria
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SN

these Multi-system,
Hypersensitivity Syndromes

PABD Y

RESPIRATORY | GASTROINTESTINAL

trouble swallowing,

hoarse voice, nasal
congestion o hay

CARDIOVASCULAR

of consclousness

R/O Disorders that Mimic

NEUROLOGICAL

headache

Cardiac conditions

Coronary hypersensitivity (the Kounis
syndrome)* Postural orthostatic tachycardia
syndrome

Endocrine conditions

Fibromyalgia Parathyroid tumor
Carcinoid

Digestive conditions

Adverse reaction to food* Eosinophilic

iti

Gastroesophageal reflux disease; Gluten
pathy; Irritable bowel

Vasoactive intestinal peptide-secreting tumor

Immunologic conditions
Auto-inflammatory disorders such as

ives swellivg, | coughing wheering, | nausen, a anviety feling fo- K ;
itching warmth, | shortness of Stomach pain | lightheades of “impending deficiency of inter- leukin-1-receptor
redness breath, chest o cramps, pale/blue colour, | doom” (feeling that antagonist*; Familial hyper-IgE syndrome
pan or tghtness, vomiting, weak pulse somethingeallybad | <Pk
throattghtness diarthea fainting shock,loss | Is about to happen),

Neurologic/psychiatric conditions
Anxiety; Chronic fatigue syndrome

fevertke symptoms, o
{(sneeting or oty T Depression; Headaches; Mixed organic brain
orfcy s ization disorder; i
ehyoryeatery epes] dysfunction; Multiple sclerosis
Pre-Medication Plan
Prevention of e
MCA / ADMINISTER

Anaphylactic

(oosa st ncn oppy)

At 12hous ond 1 oue pric o surgery or dys administration give:

Event

long-acting ctomative, Clertin (oraicine), Aegra (esfenadine)

2023

Medications to Be Avoided

Avoin
- Ay medicaton to which the patint s o std allgy

- Morphino and codoine doratives (lantanyl i the profarod opiid)
- Vancomyci gien V. ral outa ay betalerated i soma patents
- Cunoiones

Proventon.
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’ The Mast Cell Medications to Use and Avoid
At Risk for MCA event / Anaphylaxis: ™ Disease Society Quick Ref e

Medications to use and Avoid
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ACUTE TREATMENT

[——.

AND AT LEAST ONE.
‘OFTHE FOLLOWING:
PLACEPATIENTIN RECUMBENT POSITION AND ADMINISTER
iy Symptoms tend g e et
P R vy
o e, e ot g Np—

@ The Mast Cell Em ergency Room Response Plan
G Disease Society  for Adult Patients with Mast Cell Diseases

Anaphylaseina Patientwih Mast CaR Dissase

2y o
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Potential
MCAS/MCAD

Therapies

il Commetary Beview

Altormative Agents in Refractory Chroni Uticari:
ir Selection and Use

Molecular Targets for Biological
Therapies of Severe Asthma

i s i’ oo ok’

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

CE YOy,
3 R N

Decreased Balance of
immune response immune system
response

Excessive

cancer
Immune response

Reduction of tissue stress. Regain Tolerance.
Restore Homeostasis
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“We want someone who's willing to take risks

4 Gratitude!

Contact info:
anne.maitland@metrodora.co

Chiari

Patients and their The Mast Cell . .

. . Sryingomyelia

families Disease Society S

Metrodora

Ehlers Danlos Institute Dysautonomia

: Society International
5 Clinical Paradigms.
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Selocted Horitable Disorders of Connective Tissue and
Disability

Mast Cell Activation Disease
Society
tmsforacure. org

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

i orgfour-
Loy heritable-di of-

tissue-and-disability
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