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Mastocytosis

Pathological accumulation and activation of
mast cells in various tissues

May involve the skin and internal organs

Including: NIH population
—bone marrow
—gastrointestinal tract > Pediatrics

>Adults
—lymph nodes
—liver and spleen \/

Less than 200,000 cases in United States

Affects males and females equally

Symptoms dependent on the number and
extent of the tissues involved



WHO Classification of Mastocytosis 2016

. @utaneous Mastocytosis (CM] Systemic Mastocytosis
— Maculopapular CM (MPCM) — Indolent SM (ISM)

= urticaria pigmentosa (UP) — Smoldering SM (SSM)
— Diffuse CM — SM with associated
— Mastocytoma of skin hematologic neoplasm
(cutaneous mastocytoma) (AHN)*

— Aggressive SM (ASM)
— Mast cell Leukemia (MCL)**

 Mast cell sarcoma (MCS)

*Previous term SM-AHNMD (SM with clonal hematologic non-mast cell-lineage disease)

Valent P, Akin C, Metcalfe D Blood 2016



Subforms Variants Typical manifestations

Monomorphic
Maculopapular cutaneous
mastocytosis
(syn. urticaria pigmentosa)

Polymorphic

Diffuse cutaneous mastocytosis

Cutaneous mastocytoma

Hartmann et al JACI 2015
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Mastocytoma

sBT 9.34 ng/mL

Carter & Metcalfe Fitzpatrick’'s Dermatology



MAST CELL MEDIATORS

LTC4/ D4/ E4 -
Lipid derived " w Y !
\

mediators PGD2
PAF
Histamine
Granule Proteases
associated
mediators Heparin
TNF-a P e
MIP-1a ,
Cytokines
IL-5

IL-16




% of Patients

Mast cell mediator symptoms

Prevalence of Pediatric Mastocytosis
Clinical Symptoms

Flushing Pruritis Abd. Pain Bullae HA  Reflux Diarrhea OM Bone Pain
Symptoms
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Table |. Diagnostic approach in pediatric mastocytosis

Skin biopsy

Histology (mast cell stains include tryptase and KIT)
Mutational studies (c-kit)

Selected laboratory tests

Peripheral blood count with differential

Serum tryptase
Liver function tests

Abdominal ultrasound if organomegaly suspected
Bone marrow biopsy and aspirate if:

Severe recurrent systemic mast cell mediator-related symptoms

Abnormalities on peripheral blood counts

Organomegaly or significant lymphadenopathy

Persistence of skin lesions after puberty
Clinical changes suggestive of systemic involvement

Castells M etal Am J Clin Dermatol 2011
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Diagnhostic work-up-Tryptase
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bone marrow

Serum Severe Organomegaly |Bone marrow | Diaghosis
tryptase mediator performed
symptoms
>20 ng/mL Yes No Yes No Yes No
16 16 16 ISM=16
1 1 1 ISM=1
15 15 0 15 9 6 MIS=15
5 5 5 MIS=5
<20 ng/mL 1 1 1 ISM=1
10 0 8 2 MIS=10
31 31 31 MIS=31
not available 1 1 1 ISM=1
16 16 16 MIS=16
9 9 1 8 MIS=9

Carter M et al JACI 2015



Exon 10 Membrane

Exon 11

Exon 12, 13 Kinase Domain

N-Lobe

Exon 14, 15 KID

Kinase Domain

Exon 17,18 (_| obe

Exon 19-21
N-terminal tail

A

D816V
D816Y/F/

Defects found
in nearly 90%
of adult SM
cases, from ISM
to MCL, and in
35% of the
children

Bibi S et al Immunol Allergy Clin N Am 2014
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Anesthetics and Analgesics in Patients
with Pediatric Mastocytosis

outside! | Other intra- Outside?
General 4 operative
Conscious sedation 1 2 medications
Local only 2 0 Muscle relaxants 3 1
Induction agents Reversal agents 3 2
Halogenated 8 2 Opiates/ Opioids 16 0
Propofol 7 1
STP? 2 0)
Ketamine 1 0 Other _post-
_ operative
Maintenance medications
Isoflurane 10 0 Opiates/ Opioids 4 3
Sevoflurane 6 0 NSA|Ds3 1 0
Propofol 3 0 Acetaminophen 5 2
Ketamine 1 0 Anti-emetics 2 2

Procedures performed at sites other than the National Institutes of Health Clinical Center

Carter et al Anesth Analg 2008



Pre-Op Symptom Frequency and
Post-Op Adverse Reactions

Signs & Symptoms

# of patients (%)

Intra-op or Post-op

Adverse reaction (%)

Cutaneous
Flushing 19 (86) 2 (9)
Pruritus 17 (77) 0
Blistering 4 (18) 0
Gastrointestinal
N/VID 10 (45) 4 (18)
Abdominal pain 9 (41) 0
Hepatosplenomegaly 5 (23)
GERD 5 (23) 0
PUD 2 (9) 0
Neurological
Headache 5(23) 0
Cardiovascular
Hypotension 0 0
Syncope 3 (14)
Anaphylaxis 1 (5)

Carter et al Anesth Analg 2008
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Prognosis

The course of pediatric-onset disease Is often
benign

~ 50% of patients have skin lesions fade by
adolescencel?

15-30% will have persistence into adulthood?*?

There Is the potential for experiencing shock or
sudden death in children with extensive bullous
disease?

1Sondergaard J and Asboe-Hansen G 1987; 2 Carter M et al 2015; 2 Alvarez-Twose | et al 2012
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Typical clinical symptoms + transient increase in serum
tryptase levels or transient increase of another established
MC mediator + response to anti-mediator drugs
MCA
Monoclonal MCs / l \.
(KITD816V or other Type | allergy of No allergy, no other
KIT exon 17 mutations) another underlying underlying disease, no
disease leading to MCA monoclonal MCs and no
MIS detected
*
! !
Primary T Secondary Idiopathic
MCAS MCAS MCAS
3 minor or 1 major + 1 or 2 minor and no
1 minor SM criteria major SM criteria
SMsy MIS criteria NoMIS | =——» (Moa(g:gmal
CMgy
Valent P et al Int Arch Allergy Immunol 2012




Differential Diagnosis

Cardiovascular
Endocrinologic
Gastrointestinal Disorders
Infectious Diseases
Neurologic/CNS Disorders
Skin Diseases
Hematologic

Drug-induced Side Effects

Valent P Allergy 2013



Disease Entities

Hereditary Alpha-tryptasemia
Alpha-galactose syndrome
Pediatric Idiopathic Anaphylaxis
Undiagnosed Allergic Disease
Undiagnhosed Clonal Disease
Capillary Leak Syndrome

Idiopathic mast cell activation syndrome*

— No research trials or published data in the
pediatric population, only single case reports



MCAS In Children

e Children who present with signs of increase in mast
cell mediator release: Diagnostic criteria are the same

— Evaluation
e Eliminate all other causes

 Measure serial tryptase with reactions, when
possible

« Measure urine mediators serially (spot urines and
24 hour samples)*

—N-Methyl histamine

—2,3 11 beta prostaglandin F2a
—Leukotriene E4
—Prostaglandin D2

— Mayo Clinic labs do not yet have pediatric values for urine mediators



Food Intolerances: Fact or Fiction

Alcohol ND-30 Cola Nuts Spinach 30-60
Eggplant-26 Egg White Onion Strawberry
Avocado Fermented food Paprika Tomato
Banana Grains Pork Tuna 1-402

Beans (boiled) Herring 1-479 Pineapple  Cheese 10-2000
Fruit Juices Salami 1-654  Citrus fruit  Mackerel 1-1700
Salmon Cocoa Maize Shellfish
Coconut Millet Soybean

ND-not detected; normal levels 0.3-1.0 ng/mL; recommended upper level 200 ng/mL

Royal Children’s Hospital Melbourne



Medication intolerances: Fact or Fiction

Proposed list of medicines to avoid:

Aspirin Scopolamine
Non-steroidal anti-inflammatory Gallium
Decamethonium Quinine
Narcotics Polymyxin BA

lodine-containing contrast for X-rays Amphotericin

Beta-blockers d-Tubocurarine*
Reserpine Any drug allergies

*muscle relaxant no longer used; ~animal studies only

Royal Children’s Hospital Melbourne



Therapy

e« Symptomatic
— H1 reverse antagonist
e Sedating and non-sedating/long-acting
— H2 reverse antagonist
— Proton pump inhibitors

— Cromolyn Na
e Masto-cream
e Gastrocrom

— Montelukast



— Topicals gL
p BED

» Corticosteroids s e
« Calcineurin inhibitors @ o simnesis_g

~ Epi-Pens s
— Systemlc COrtICOSteI‘OIdS Ma Z Curr Pharm Design 2011:3823

— Cytoreductive therapy
(hematologist/allergist/
research protocol)



When to refer: Hematologist

Hepatosplenomegaly

Lymphadenopathy

Malabsorption with weight loss or poor weight
gain

Elevated liver enzymes without hepatic etiology

Serum tryptase of >20 ng/mL without sufficient
skin mast cell burden to correlate

Abnormal peripheral blood indices

— E.g. Unexplained anemia, abnormal cell types,
cytopenias
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