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Learning Objectives

* |dentify the cutaneous and systemic manifestations of SM using current

guideline-based criteria to support appropriate initial evaluation and referral
for systemic assessment

 Differentiate the mechanisms of action, efficacy, and safety of approved and
emerging targeted therapies for SM

 Integrate multidisciplinary management strategies for patients with SM,

Including coordination across specialties, and patient-centered, symptom-
directed care

SM = systemic mastocytosis.
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Overall Agenda

. Brief review of mast cell function and impact of mediator release
. Presentation and classification of systemic mastocytosis

. Diagnostic criteria for systemic mastocytosis

. Therapeutic landscape and pipeline in systemic mastocytosis

. The role of the dermatologist in management of systemic mastocytosis



Mast Cell Development and Survival

* Originate from CD34+ progenitor cells in
the bone marrow, differentiate along the
myeloid pathway, and migrate to @
peripheral tissues where they fully mature

— Identified by co-expression of CD117 (KIT)
and FceRI

* Require KIT activation by the ligand stem
cell factor (SCF), expressed by fibroblasts
and endothelial cells

Mast cell granule i
(sac) which contains

* Reside in connective tissues and Vo SRS SNBSS s medators ¥
mucosal/barrier tissues (including skin, ot o LR Qe S e RS
gut, lung)

Sizemore JA, et al. J Am Acad Dermatol. 2025:S0190-9622(25)02366-7.



KIT Receptor Drives MC proliferation, Differentiation,
and Survival

 KIT is a growth factor receptor with
intrinsic tyrosine kinase activity ..

> — Stem cell factor dimer

* Normal KIT signaling drives MC Extracellular _ DMe"Z3t0N -
proliferation, differentiation, survival, m,’,ﬂmmr'vﬂrlmﬂw @mmmm
and activation as a functioning part of ||||.I|MM'.”.”.”.”.”.”.”.‘ §
the immune response itracelluar  Juxtamembrane (JM) domain

ATP binding region (TK1, n-lobe)-

» Gain-of-function mutations (eg. KIT o
D816V) lead to SCF-independent Phosohotranserase ~Kinase insert (K)
receptor activation and signaling, domain (TK2, c-lobe) -
resulting in survival, clonal expansion, / N
and uncontrolled activation of MCs SIGHIAR PI!K e TRa ek

MC = mast cell.
Theoharides TC, et al. N Engl J Med. 2015;373(2):163-172. Gilreath JA, et al. Clin Pharmacol. 2019;11:77-92. Pardanani A. Am J Hematol. 2023;98(7):1097-1116.
Metcalfe DD, et al. In: Mastocytosis. Springer, 2020.



Mast Cell Degranulation

]
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O T-cell (here CD4+; can
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) 20) Drugs

Substance p  E0sinophil
derived proteases

Neuro-immune dysregulation

SCF dimer Figure made with Biorender

Triggered by
— Immunologic factors
— Non-immunologic factors

Mast cell mediators act on multiple
cell types

Mast cell degranulation is
amplified by other immmune cells
(eg. eosinophils, activated T-cells)
or nerves (eg. neuropeptides)

Larenas-Linnemann D. Curr Allergy Asthma Rep. 2023;23(12):655-664. Zuberbier T, et al. Allergy. 2022;77:734-766.



Mast Cell Mediators

Mast-Cell Activators

Allergens, bacteria, cytokines, drugs,
fungi, peptides, toxins, and viruses

Cardiovascular CRH, chymase,
histamine, interleukin-6,

Hypotension * PAF, renin, TNF, tryptase .
Syncope or near syncope | _

Light-headedness . 7o o B
Tachycardia . .o

Systemic
. CRH, histamine, ;
¢ interleukin-6, TNF , Fatlgue. N
. Generalized malaise
. G Weight loss

Cutaneous CRH, histamine, interleukin-6, «
. interleukin-8, interleukin-33, . *
Flushing PAF, PGD,, TNF, tryptase  , ."

Respiratory

Nasal congestion
Nasal pruritus

Histamine, interleukin-6,
CysLTs, PAF, PGD,

Pruritus

-

ey e

Urticaria . i o, o s . o. ., =N : one JOD .- . _?_Eortrt]ess (i)lbeEath
: L . . roat swelling
Angloedema CRH, histamine, Wheezing
interleukin-6, neurotensin, « CRH. histamine L )
PAF, PGD,, serotonin, TNF,’ & interl'eukin-G, ne'urotensin,
tryptase, VIP PAF, PGD,, TNF
. . Interleukin-6, d )
Digestive PGD,, RANKL, |* Neurologic
Abdominal cramps TRE typrascifrss Anxiety
Diarrhea . e s Depression
Esophageal reflux E Decreased concentration
Nausea and vomiting Musculoskeletal and memory
Ak Insomnia
nes: Migraines
Bone pain )
Osteopenia

Osteoporosis

Theoharides TC, et al. N Engl J Med. 2015;373(2):163-172.




Clinical Manifestations of MC Activation

Castells M, et al. J Allergy Clin Inmunol. 2024;154(2):255-263.

Neuropsychiatric:

brain fog, depression,
anxiety, short memory
span, inability to
concentrate, small fiber
neuropathy.

Skin:
urticaria, flushing,
pruritus, angioedema

Gastrointestinal:
nausea, abdominal pain,
bloating, cramping,
diarrhea.

Systemic:
anaphylaxis, fatigue,
dysautonomia.

Upper Respiratory:
sinonasal pruritus, nasal
stuffiness, conjunctival
infection

Lower Respiratory:
throat/chest tightness,
dyspnea, wheezing

Cardiovascular:
hypotension, tachycardia,
palpitations, chest pain

Musculoskeletal:
pain
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Overview of Mastocytosis

« Heterogeneous group of disorders resulting from proliferation and
accumulation of abnormal MCs in one or more organ systems

— Cutaneous mastocytosis (CM) — skin is always involved
 Criteria for SM are not fulfilled
« All variants considered non-advanced by WHO

* SM — bone marrow and/or multiorgan involvement which may or may not
Include skin

— Variants may be non-advanced (indolent or smoldering SM) or advanced
(aggressive SM, SM with associated hematologic malignancy, mast cell leukemia)

 Mast cell sarcoma
— Advanced, highly aggressive, and fatal variant
WHO = World Health Organization.

Akin C, Metcalfe DD. Annu Rev Med. 2004;55:419-432. Andersen PK, et al. Int J Epidemiol. 2012;41(3):861-870. Metcalfe DD. J Invest Dermatol. 1991;96(3 Suppl):2S-
4S. Valent P, et al. Br J Haematol. 2003;122(5):695-717.



Mastocytosis Classification

* In 2022, the
classification and
diagnostic criteria for
mastocytosis were

revised by the WHO 5th

edition and the
International

Consensus
Classification (ICC)

SM-AMN = SM with associated myeloid neoplasm.

WHO 5th Edition12

International Consensus Classification (ICC)?2

Cutaneous mastocytosis

* Urticaria pigmentosa/maculopapular
cutaneous mastocytosis

» Urticaria pigmentosa/maculopapular
cutaneous mastocytosis

» Monomorphic

* Diffuse cutaneous mastocytosis

» Polymorphic

* Mastocytoma of skin

* Diffuse cutaneous mastocytosis

« Cutaneous mastocytoma

» Isolated mastocytoma

» Multilocalized mastocytoma

Systemic mastocytosis

« Bone marrow mastocytosis (BMM)P

* Indolent SM

* Indolent SM

» Bone marrow mastoc:ytosisb

* Smoldering SM
« Aggressive SM

* Smoldering SM

* Aggressive SM

* SM with an associated hematologic neoplasm®

« SM with an associated myeloid neoplasm (SM-AMN)®

* Mast cell leukemia

* Mast cell leukemia

Mast cell sarcoma

Gotlib J, et al. J Natl Compr Canc Netw. 2024;22(2D):e240030. Khoury JD, et al. Leukemia. 2022;36:1703-1719. Arber DA, et al. Blood. 2022;140:1200-1228.




Mastocytosis Classification
* Prevalence of SM is estimated at up

to ~1 in 5,000 adults - m

 Non-advanced SM represents
maijority of patients (~85%)
— Of patients with non-adv SM, ISM

(~95%) is the most common,
followed by SSM (5%)

= Indolent SM

= Non-Advanced Eg
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« Advanced SM arises in a minority of
patients (~15%)

— Up to 67% of patients with advanced

SM have an associated neoplasm B Mastcel

sarcoma

— Advanced —

oo |

ISM = indolent SM.
Akin C, Metcalfe DD. Annu Rev Med. 2004;55:419-432. Andersen PK, et al. Int J Epidemiol. 2012;41(3):861-870. Metcalfe DD. J Invest Dermatol. 1991;96(3 Suppl):2S-
4S. Valent P, et al. Br J Haematol. 2003;122(5):695-717.



Who Develops Mastocytosis?

Prevalence: 1-2 per 10,000

 Pediatric

— Onset occurs before 2 years of age in
> 50% of pediatric mastocytosis

— Equal gender distribution

— CM is more common than SM
» Maculopapular CM -- 40-75%
« Cutaneous mastocytoma -- 20—-50%
. Diffuse CM (DCM) -- 3-11%

— Great prognosis

» Majority experience resolution by
adolescence

» Persistence into adulthood is usually
associated with systemic involvement

Annual incidence: 1 per 100,000

 Adult

Mean age at onset reported between
20-61 years

Slight female predominance (50-60%
female)
SM is much more common (> 95%)

 CM is rare — maculopapular >> diffuse>
mastocytoma

Variable prognosis depending on
variant (non-advanced vs advanced)

Cohen SS. BrJ Haematol. 2014;166(4):521-528. Bergstrom A, et al. Acta Oncol. 2024;63:44-50. Sizemore JA, et al. J Am Acad Dermatol. 2025:S0190-9622(25)02366-7.



Characteristics & Comorbidities of Adult Patients with SM

Table 1. Demog raphic characteristics in 2040 individuals with mastocytosis, Table 4. CCl and comorbidities in individuals with a mastocytosis diagnosis and comparators age = 20 years at index date.

age = 20 years at diagnosis.

All subjects n %
Sex

Male 829 40.6
Female 1211 594
Age at diagnosis

Median, IQR 50, 37-64

Mean, SD 50.6,17.4

20-29 284 13.9
30-39 328 16.1
40-49 388 19.0
50-59 365 17.9
60-69 345 16.9
70-79 227 11.1
80-89 91 45
90+ 12 0.6

Bergstrom A, et al

. Acta Oncol. 2024;63:44-50.

Cases Comparators OR 95% Cl p Total
n % n % n %

Charlson Comorbidity Index (CCl)
0 1623 79.6 8,970 88.0 0.53 0.47-0.60 <0.001 10593 86.6
1 167 82 555 5.4 1.55 1.29-1.85 <0.001 722 5.9
2+ 250 123 668 6.6 1.99 1.71-2.32 <0.001 918 7.5
Morbidities within CCI
Myocardial infarction 34 1.7 146 1.4 1.17 0.80-1.70 0.483 180 1.5
Congestive heart failure 34 1.7 163 1.6 1.04 0.72-1.51 0.901 197 1.6
Peripheral vascular disease 22 1.1 67 0.7 1.64 1.02-2.67 0.057 89 0.7
Cerebrovascular disease 64 31 259 25 1.24 0.94-1.64 0.145 323 26
Dementia 6 0.3 46 0.5 0.65 0.28-1.53 0418 52 0.4
Chronic pulmonary disease 69 34 186 1.8 1.88 1.42-2.49 <0.001 255 21
Connective tissue disease-rheumatic disease 12 0.6 74 0.7 0.81 0.44-1.49 0.593 86 0.7
Peptic ulcer disease 16 0.8 58 0.6 1.38 0.79-2.41 0.323 74 0.6
Mild liver disease 1" 0.5 49 0.5 1.12 0.58-2.16 0.864 60 0.5
Diabetes without complications 76 37 226 2.2 1.71 1.31-2.22 <0.001 302 25
Diabetes with complications 12 0.6 42 0.4 1.43 0.75-2.72 0.361 54 0.4
Paraplegia and hemiplegia 20 1.0 27 0.3 373 2.09-6.66 <0.001 47 0.4
Renal disease 21 1.0 44 0.4 2.39 1.42-4.04 0.001 65 0.5
Cancer 173 8.5 379 3.7 2.40 2.00-2.89 <0.001 552 45

3se ] 0.0 7 0.1 071 not estimated not estimated 8 0.1
Metastatic carcinoma 22 1.1 39 0.4 2.83 1.68-4.80 <0.001 61 0.5
AIDS/HIV 3 0.1 1 0.0 15.01 not estimated not estimated 4 0.0




ISM Is the Most Common Presentation of SM

Table IV. Incidence rate (1997-2010), cumulative incidence (1997-2010) and prevalence (1 January, 2011) of mastocytosis by subtype.

Subtype Incidence rate per 100 000 (95% CI) Cumulative incidence per 100 000 (95% CI)*  Prevalence per 100 000 (95% CI)¥
ISM (including UP)  0-73 (0-67-0-80) 10-23 (9-32-11.21) 8.24 (7-44-9.10)

SM (unk) 0-10 (0-08-0-13) 1-39 (1-07-1-77) 0-96 (0-71-1-28)

ASM 0-01 (0-006-0-03) 0-18 (0-09-0-34) 0-09 (0-03-0-21)

SM-AHNMD 0-04 (0-03—0-06) 0-55 (0-36—0-80) 0-31 (0-18-0-50)

MCL 0-01 (0-003-0-02) 0-11 (0-04-0-25) 0-00

Total 0-89 (0-82-0-97) 12-46 (11-45-13-54) 9.-59 (8-73-10-52)

ISM, indolent systemic mastocytosis; UP, urticaria pigmentosa; SM (unk), systemic mastocytosis, subtype unknown; ASM, aggressive systemic
mastocytosis; SM-AHNMD, systemic mastocytosis with associated clonal haematological non-mast cell lineage disease; MCL, mast cell leukaemia;
95% CI, 95% confidence interval.

*Mean population (15 years and older) in Denmark from 1997 to 2011 was 4 397 709-21.

TPopulation in Denmark (15 years and older) on 1 January 2011 was 4 565 541.

Cohen SS, et al. Br J Haematol. 2014;166(4):521-528.



ISM Manifests with Widespread

Signs & Symptoms

Bones

osteoporosis
osteopenia
fractures

Others

fatigue
headache
palpitations
brain fog
weakness
dizziness
pain

Gl = gastrointestinal.
Pyatilova P, Siebenhaar F. Immunol Allergy Clin North Am. 2023;43(4):751-762.

Anaphylaxis

rash
flushing
itching

Gl symptoms

¥ 8

diarrhea
abdominal pain
nausea
vomiting




Heterogenous S/Sx Lead to Delays in Diagnosis

Cardiovascular
Anaphylaxis,
hypotension, syncope

Respiratory

Gastrointestinal

Orthopedic
Osteoporosis,
osteopenia, fractures,
bone pain

Median time to
diagnosis
estimated 6-9
years from time of
initial symptom
onset.

Patients see ~ 6-7
providers before
receiving a
diagnosis.

Jennings SV, et al. Immunol Allergy Clin North Am. 2018;38(3):505-525. Mesa RA, et al. Cancer. 2022;128(20):3691-3699.



Heterogenous S/Sx Lead to Reduced QoL

» Patients with SM struggle with

QoL = quality of life; DALY = disability-adjusted life year.

Survey of HCPs caring for patients with ISM highlights the
burden patients face

2%
—_ DepreSSion anXiety a nd fear Pain or discomfort causes them to limit their activities I 10% 32% 41% 15%
J b)
— Red u Ced WO rk prOd ucti Vity Condition has caused changes in how patients look, and this concerns them 10% 23% 54% 13%
2%
. . g
-_— E CO n O m I C I n Sta b I I I ty Patients feel their condition is burdensome to their family members/caregivers 11% 37% 40% 11%
. . . 2%
- Fam IIy and Ca reg Iver Stral n Condition has caused physical, emotional, or financial hardship 9% 28% 47% 14%
. 2%
- EXtenSIVe pOIypharmacy Trouble coping with stress 13% 39% 37% 10%
.
- DALY Of I S M IS Com parable to Have trouble focusing or concentrating at work or home 10% 31% 45% 14%
.
lymphoma, leukemia »
Feel their condition is controlling their life 12% 33% 41% 14%
Irritable or unusually angry when they do not control it well m 18% 35% 32% 10%
Feel depressed or discouraged 9% 31% 41% 20%
2%
Feel isolated due to condition I 6% 36% 41% 15%
Feel anxious or worry about condition (4% 27% 49% 21%
Prup.c‘:rtion of.FICP Resgonses
M Not at all A little bit Somewhat Quite a bit A great deal

Mesa RA, et al. Cancer. 2022;128(20):3691-3699. Jennings SV, et al. Immunol Allergy Clin North Am. 2018;38(3):505-525. Gilreath JA, et al. Cil Phermacol. 2019:11:77-
92. Moura DS, et al. PLoS One. 2011:6(10):e26375. Mouine M, et al. J Allergy Clin Inmunol Prect. 2025:13(4):923-929.



Patient-reported disease-specific quality-of-life and
symptom severity in systemic mastocytosis

Table 1 The correlation between the individual domains of the mastocytosis quality-of-life questionnaire, independent measures (convergent
validation) and the RAND-36 general quality-of-life questionnaire (discriminant validation)

ltems Cronbach’s
Domain (n) o Convergent validation (Spearman’s r; P score) Discriminant validation (Spearman’s r; P score)
Fatigue, mental 12 0.958 MSAF fatigue score r 0.823; P < 0.001 RAND36 energy-fatigue r —0.789; P < 0.001
health

Ananhvlaxis a1 1 841 I\ﬂf'mm r(1352- P < (001 BANDRA Total score £ 0317 P < 0001
Skin 6 0.917 Consensus skin grading r 0.357; P < 0.001 RAND36 Total score r —0.320; P < 0.001
Bones 5 0.855 Lumbar BMD r 0.207; P. 0.011 RAND36 Total score r —-0.547; P < 0.001

| Infamiliarity 7 ) 24R _ BANNRA Tntal ecares N R12- P =~ ) N01
Flushing 3 0.904 Consensus mediator grading r 0.474; P < 0.001 RAND36 Total score r —0.526; P < 0.001
General symptoms 6 0.854 Consensus mediator grading r 0.591; P < 0.001 RAND36 Total score r —0.659; P < 0.001
Triggers 4 0.865 - RAND36 Total score r —0.616; P < 0.001

MSAF = mastocytosis symptom assessment form; BMD = bone mineral density.
van Anrooij B, et al. Allergy. 2016;71(11):1585-1593.

Table 3 The items of the final mastocytosis symptom assessment
form and the scoring of these items by 164 indolent systemic mas-

tocytosis patients

Step 1: The severity of
symptoms on a

scale from 0 to 10 % M| Ol
[tchy skin 83 448 373
DiZZIness %3] 3.3 2.72
Headache 72 416 299
Fatigue (during the last week) 81 542 440
Runny nose 57 4.07 233
Shortness of breath 58 400 2.3
Chest pain/palpitations 61 325 198
Mausea/vomiting 36 355 1.28
Diarrhoea, stomach ache, cramps 68 425 287
Bone pain/ muscle pain 80 517 414
Concentration problermns 69 437 3.02
Depression, sombreness 60 353 217
FPercentage =0  Mean, 5D
Attacks, with or 26% 1.62 + 7.2
without loss of
consciousness, per month
Flushing, per week 59% 468 £ 102
Step 2: The influence fatigue has,
scale from 0 to 10, on: % Wl ol
Activities (general) 70 4.96 3.48
Mood/temper 69 3.99 2.77
Molbility 56 4.40 2.48
Chores 67 4.89 3.27
Relationships 57 4.35 2.48
Happiness 59 4.35 2.58

% = percentage of patients reporting this as an issue; M| = mean
importance score ranging in burden from 0 (absent) to 10 {most
severe); Ol = overall importance score, the frequency of the symp-
tom multiplied with the mean importance.




Patient-reported disease-specific quality-of-life and
symptom severity in systemic mastocytosis

Table 2 The scoring of the 48-item final mastocytosis quality-of-life guestionnaire by 164 indolent systemic mastocytosis patients, sorted
on overall importance

Domain identification Dornain identification

| Fatigue and mental health Il Anaphylaxis I Fatigue and mental health Il Anaphylaxis

Il Bone symptoms IV Unfamiliarity Il Bone symptoms IV Unfamiliarity

V' Flushing V| General symptoms V Flushing VI General symptoms
VIl Skin symptoms VIl Triggers VIl Skin symptoms VIl Triggers

Dormnain Short item descriptions % Ml Ql Dornain Short item descriptions % M ol
l Debilitating fatigue 84 31 26 IV Lack of knowledge of mastocytosis by some physicians 82 29 2.4
l Decreased stamina 76 2.5 1.9 IV The difficulty for others to understand mastocytosis 83 2.7 23
l Feeling worn-out after only mild exertion 75 25 1.9 v Fear of doctors prescribing a drug triggering anaphylaxis 75 19 15
I Clouding of consciousness 75 22 16 v Incomprehension of mastocytosis by 68 1.9 13
I Reduced ability to concentrate 72 21 1.5 your social surrounding

| Inability to pay attention to conversations 73 2 1.4 IV Physician unfamiliarity with 62 1.8 1.1
I Impaired short-term memaory 70 21 14 mastocytosis hindering treatment

| Social life suffering under mastacytosis 69 7 14 m
| Needing to go to bed earlier on workdays 61 1.9 1.2 v Flushing attacks 75 2.9 1.6
| Reduced capability to work under stressful conditions 62 1.8 11 Y Physically exhausting flushing attacks 69 2 1.4
| Suffering from sombre feelings 70 1.6 1.1 == T T e T S e T e TP ST T < = 5=
I Work requiring more energy 58 1.9 1.1 VI Uncertainty whether or not a symptom fits mastocytosis 89 3 26
I Fear when spotting a bee or wasp B6 3.4 3 vl Fear of progression ]| 26 2.4
I Worrying about treatment of anaphylaxis while travelling 81 28 23 Wi Frustration by the current lack of curative treatment 83 25 2.1
I Having to rely on family members during anaphylaxis 68 2.4 1.6 Vi Lower back pain 77 2.4 1.9
I The burden of carrying a epinephrine auto-injector 68 2 1.4 VI Abdominal pain 68 1.8 1.2
I Anaphylactic attacks being stressful 54 1.9 1 | Diarrhoea 64 1.8 1.1
I Family's anxiety when spotting a bee or wasp 46 2.2 1 Vil Pruritus 81 2.5 21
I The burden of anaphylactic reactions 52 1.9 1 Wi Skin abnormalities increasing in number or size over time 72 2.2 1.6
] Fear of falling and incurring fractures 70 1.9 1.4 VIl Skin abnormalities becoming more visible over time 71 2.1 1.5
0l Avoiding certain activities for fear of fractures 54 2 1.1 VIl Embarrassment 1or your skin abnormanties B/ L8] 1.3
I Avoiding lifting for fear of back pain or fractures. 62 1.7 1.1 Vil Skin abnormality being cosmetically unappealing 64 1.8 1.2
] Fear of incurring fractures while sporting 66 1.5 1 Vil Mocturnal pruritus 65 1.7 1.1
I Height loss 59 1.7 1 VI Temperature change as a trigger for 76 2.7 2

mastocytosis symptoms

van Anrooij B, et al. Allergy. 2016;71(11):1585-1593.



Patient-reported disease-specific quality-of-life and
symptom severity in systemic mastocytosis

Pruritus
10

A Depression Dizziness
Fear bee/wasp

B Flushing % Uncentainty course

Concentration
problems

Headache

Temperature
changes

Uncertainty
symptoms

Musa:loskeleta[,:_ 4

o Fatigue Lack of curative \  Debiltating
i b fatigue
Frequency in decile,
the fraction of the population
i ; that scored the item >0
Diarrhea and Rhinorrhea Prurit Fear of
abdominal pain s pmzar:a:sion
Severity, S
Nausea and Dyspnea n mean importance on a scale o Incomprﬁe'hension of Urr\linfq_med
vomiting 0 (best) to 10 (worst) in part A others : physicians
Chest pain and and to 6 (worst) in part B. Anaphrnax&u;?tmem
palpitations while traveling

van Anrooij B, et al. Allergy. 2016;71(11):1585-1593.



SM Is Likely Underdiagnosed and Undermanaged!

 To make an early and accurate diagnosis and to reduce patient, family, and
caregiver burdens, we must

— Recognize the diverse signs and symptoms

— Have a lower threshold to screen for SM — making the diagnosis is more than half
the battle!

— Understand the classification of SM
« Important for prognosis, counseling, and management

— Engage a multidisciplinary medical team



What Drives Most SM?... Understanding KIT

« SCF activates the KIT receptor, leading to maturation of progenitor cells into
mast cells

« > 50 KIT mutations have been identified

— Gain-of-function mutations in the KIT proto-oncogene cause KIT activation
independent of SCF binding, leading to uncontrolled proliferation of MC

— KIT D816V is the most common mutation

« >80% of adult patients with SM, 20-40% of childhood patients with SM, and 20-40% of adult
patients with CM

— KIT Del419 mutations are next most common
¢« ~15-20% of childhood cases
« <3% in adult SM, representing

— Other variants are rare

Sizemore JA, et al. J Am Acad Dermatol. 2025:S0190-9622(25)02366-7.



Systemic Mastocytosis Classification

« SM is divided into 6 different subvariants based on the mast cell burden,
organ involvement, and SM-related organ damage

2022 CLASSIFICATION OF MASTOCYTOSIS

WHO 5th Edition? International Consensus Classification (ICC)?2
Systemic mastocytosis

~ |+ Bone marrow mastocytosis (BMM)P * Indolent SM

Non-advanced « Indolent SM » Bone marrow mastocytosis®
__ | * Smoldering SM * Smoldering SM
[~ |« Aggressive SM » Aggressive SM
Adva nced « SM with an associated hematologic neoplasm® » SM with an associated myeloid neoplasm (SM-AMN)®
|_ |+ Mast cell leukemia * Mast cell leukemia

Gotlib J, et al. J Natl Compr Canc Netw. 2024;22(2D):e240030. Khoury JD, et al. Leukemia. 2022;36:1703-1719. Arber DA, et al. Blood. 2022;140:1200-1228.



Diagnostic Criteria for SM

Maijor criterion 2022 DIAGNOSTIC CRITERIA FOR SYSTEMIC MASTOCYTOSIS?1:2 Minor criterion

Major Multifocal dense aggregates of mast cells?

- Any KIT mutations
215 MC aggregates Minor |+ >25% mast cells with atypical morphology® that cause ligand-
in BM or * KIT D816V or other activating KIT mutationd ind dent
extracutaneous « CD2, CD25, and/or CD30 expression on mast cells® 4 .epe.n =
organ « Serum total tryptase >20 ng/mLf activation (D816V

is most common)

ICC also requires WHO 5th Edition’ ICC2%9
CD117 and MC 1 major + 1 minor criteria 1 major criterion Analysis can be
tryptase staining OR OR performed on BM,
EC tissue, or
peripheral blood

23 minor criteria 23 minor criteria

BM = bone marrow; EC = endothelial cell.
Gotlib J, et al. J Natl Compr Canc Netw. 2024;22(2D):e240030. Khoury JD, et al. Leukemia. 2022;36:1703-1719. Arber DA, et al. Blood. 2022;140:1200-1228.



Diagnostic Evaluation in SM

» History, physical exam, and ROS are critical! = Blood tests

— Assess cutaneous lesions — Serum tryptase

— Assess for organ accumulation: HSM, LAD * >20 ng/ml: Need BM biopsy

_ PR : : « >15 but < 20 ng/ml: Consider bone marrow biopsy if
Other sx to elicit: Weight loss, malabsorption, REMA = 2 or above, KIT D816V mutation is detected
Gl ulcers, migraines, back pain, fractures in peripheral blood, or if there are systemic symptoms

* <15 ng/ml: monitor with serial exams
- If skin lesions are present, skin biopsy to — CBCd —anemia (30-50%); leukopenia (20%),
assess mast cell density (> 4-8x normal skin) leukocytosis (20%), eosinophilia (30-40%),

thrombocytopenia (20%)

— CMP with LFTs and alk phos elevations; low
albumin

— D816V mutational analysis

— KIT mutation variant allele frequency (VAF)
analysis may be helpful

« BM biopsy is required to assess involvement
and distinguish ISM from other variants
associated with hematologic malignancy

HSM = hepatosplenomegaly; LAD = lymphadenopathy; CMP = comprehensive metabolic panel; LFT = liver function test.
Akin C, Metcalfe DD. Annu Rev Med. 2004;55:419-432. Andersen PK, et al. Int J Epidemiol. 2012;41(3):861-870. Metcalfe DD. J Invest Dermatol. 1991;96(3 Suppl):2S-
4S. Valent P, et al. Br J Haematol. 2003;122(5):695-717.

— Special stains (Giemsa, toluidine blue, or
Leder), anti-tryptase or CD117 IHC, consider
other markers

— KIT D816V mutation analysis (tissue or blood)



First Things First, Baseline Serum Tryptase!
« Serum tryptase is an important marker for MC activation and disease burden

« BST predominantly reflects the constitutive release of pro-tryptases into the
peripheral circulation by resident tissue MCs - can be helpful when
considering most MC disorders, not just SM
— Please note: Elevations in tryptase are not specific to mast cell disease, may also

increase due to chronic kidney disease, parasitic infections, and myeloid neoplasms
— HaT is the leading cause of elevated tryptase

« Although WHO criteria specify BST > 20 ng/ml, ~ 30% of ISM pts have BST
<20 ng/mL - if high clinical suspicion, pursue further work up for SM if BST =
8 ng/ml

BST = baseline serum tryptase.

Khoury JD, et al. Leukemia. 2022;36(7):1703-1719. Theoharides TC, et al. N Engl J Med. 2015;373(2):163-172. Arber DA, et al. Blood. 2022;140(11):1200-1228.
Pardanani A. Am J Hematol. 2023;98(7):1097-1116. Pongdee T, et al. J Allergy Clin Imnmunol Pract. 2022;10(9):2436-2437. Chovanec J, et al. Blood Adv. 2023;7:1796-
1810. McMurray JC, et al. Blood. 2024;144(4):408-419; Sanchez-Miioz L, et al. Mod Pathol. 2011;24(9):1157-1168. Akin C, et al. Ann Allergy Asthma Immunol.
2025:S1081-1206(25)00336-9.



Next, KIT D816V Analysis Should Be Performed — High
Sensitivity Assay Preferred!

The high-sensitivity (limit of detection <0.03% VAF) KIT D816V assays are available at
several university-based and commercial laboratories.

« Laboratories that offer high-sensitivity « Important notes

KIT D816V assays — SM should not be ruled out on the ddx due to
— ARUP Laboratories/ Utah of Utah undetectable KIT D816V since assays have
| aboratories limitations and may be less sensitive if MC

burden is low. If clinical suspicion remains

— Quest Diagnostics high, pursue SM work up further!

— Virant Diagnostics

B Labcorp. _ _ — ddPCR is more sensitive than NGS

— Mayo Clinic Laboratories techniques — identifies KIT D816V in >20%

— OHSU/Knight Diagnostic Laboratories more patie_nts than NGS but ~15% of

— If in doubt, call your local laboratory and ask if patients with ISM will still be negative by
they are able to do a send out test for the ddPCR on peripheral blood

high-sensitivity analysis

NGS = next generation sequencing.

Rossignol J, et al. F1000Res. 2019;8:F1000 Faculty Rev-1961. Pardanani A. Am J Hematol. 2023;98(7):1097-1116. Khoury JD, et al. Leukemia. 2022;36:1703-1719.
Verstovsek S. Eur J Haematol. 2013;90(2):89-98. Gotlib J, et al. NEJM Evid. 2023;2(6):EVID0a2200339.



SM Subtyping Requires Burden of Disease and
Organ Damage Assessment

Non-advanced SM
(ISM, SSM, BMM )

*IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII _

Minimal organ damage e N\
“B” findings “C” findings

AdvSM
(ASM, SM-AHN, MCL)

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII*

Organ damage

ISM: €1 “B” finding and typical skin lesions AdvSM: 21 “C” finding:
SSM: 22 “B” findings or presence of hematopoietic neoplasm

1. High MC burden: MC infiltration grade in BM 230% in histology 1. 21 cytopenia(s) (ANC <1.0 x 10%L, Hb <10 g/dL, or platelets

(IHC) and/or serum tryptase 2200 ng/mL and/or KIT D816V VAF <100 x 10°L)

210% in BM or peripheral blood leukocytes 2. Hepatomegaly: Ascites and elevated liver enzymes' + hepatomegaly or
2. Signs of myeloproliferation and/or myelodysplasia: cirrhotic liver + portal hypertension
3. Organomegaly: Hepatomegaly on palpitation or imaging without 3. Spleen: Pa_nlpab!e splenomegaly with hypersplenism + weight loss +

ascites or other signs of organ damage and/or splenomegaly on hypoalbuminemia

palpation or imaging without hypersplenism and/or 4. Gl tract: Malabsorption with hypoalbuminemia + weight loss

lymphadenopathy on palpation or imaging (=20 mm) 5. Bone: Large-sized osteolysis (220 mm) + pathologic fracture + bone pain

BMM = bone marrow mastocytosis.

Rossignol J, et al. F1000Res. 2019;8:F1000 Faculty Rev-1961. Pardanani A. Am J Hematol. 2023;98(7):1097-1116. Khoury JD, et al. Leukemia. 2022;36:1703-1719.
Verstovsek S. Eur J Haematol. 2013;90(2):89-98.



Maculopapular Parfostn

cutaneous Meet the diagnostic Mast cells 220% in bone
g 1. Serum typtase level S
mgstocytosls skin W )| TS SRS criteria ?f SM marrow and/?r >1 0% of all
lesions and/or mast organ biopsy according to leukocytes in peripheral
cell-mediator related 3. KIT activating mutation ICC/WHO blood smears
symptoms l
No Yes
v l
Search for associated
myeloid malignancy MCL
No No
Cgﬁuaer Search for B Findigs <« Search for C Findigs No Yes
i i . Yes
B findings: SVAHN
MC accumUIatlon In ISM 22 B findings SSM ASM
organs
C findings: B Findings C Findings
@) rgan d amage or * MC infiltration in BM >30% and basal * Cytopenia(s) (ANC < 1.0 x 10%/L,
. serum tryptase level >200 ng/ml Hb < 10 g/dL, and/or PLT < 100 x 10%/L)
dySfu n Ct| on * Cytopenia (not meeting criteria for * Hepatomegaly with impaired liver function,
C-findings) or -cytosis* ascites, and/or portal hypertension
* Dysplastic changes in myeloid cells* * Palpable splenomegaly with associated
* Organomegaly without impaired hypersplenism
organ function and lymphadenopathy** * Hypoalbuminemia and malabsorption due
on palpation or imaging to gastrointestinal tract MC infiltrates
« KIT D816V VAF=10% » Skeletal involvement, with large osteolytic

lesions and/or pathologic fractures

Ustun C, et al. Blood Adv. 2025;9(9):2048-2062.



A Deeper Dive into Cutaneous Involvement in ISM

« Adult patients with cutaneous maculopapular lesions (either adult-onset or
failure to regress after childhood) are more likely to have SM

* Approximately 90% of adult-onset patients with CM have SM upon further
diagnostic evaluation

« Cutaneous mastocytosis is diagnosed when
— Individuals with cutaneous infiltration who meet the diagnostic criteria for CM
— Assumes that a patient has undergone full work up and SM has been ruled out

« Mastocytosis in skin is considered a provisional diagnosis for patients with
CM who have not undergone full evaluation for SM

Hartmann K, et al. J Allergy Clin Immunol. 2016;137(1):35-45. Madigan LM, et al. Am J Clin Dermatol. 2025;26:499-510.



SM: Indolent Systemic Mastocytosis

* Most common subtype of SM
— Accounts for ~70-80% of cases of all SM

« Cutaneous involvement is common

* Prognosis is excellent, but QoL may be reduced
— Least aggressive, but longer duration of symptoms before diagnosis
— No increased mortality
— Progression to more severe subtypes occurs in only 1-5% of cases

Akin C, Metcalfe DD. Annu Rev Med. 2004;55:419-432. Andersen PK, et al. Int J Epidemiol. 2012;41(3):861-870. Metcalfe DD. J Invest Dermatol. 1991;96(3 Suppl):2S-
4S. Valent P, et al. Br J Haematol. 2003;122(5):695-717.



ISM: Clinical Manifestations

 Skin involvement is more
common than not ;

* Heterogeneous clinical
presentation

— Maculopapular presentation |
is most common (~80%)

— Recurrent flushing of torso,
extremities, or face

— In my experience, patients
often report pruritus or
‘'sensitive skin’ without
persistent erythema,
wheals, or apparent
flushing

Akin C, Metcalfe DD. Annu Rev Med. 2004;55:419-432. Andersen PK, et al. Int J Epidemiol. 2012;41(3):861-870. Metcalfe DD. J Invest Dermatol. 1991;96(3 Suppl):2S-
4S. Valent P, et al. Br J Haematol. 2003;122(5):695-717. Image: Berezowska S, et al. Mod Pathol. 2014;27(1):19-29.



ISM: Clinical Manifestations

« Widespread or mottled erythematous appearance with variable levels of
hyperpigmentation

Hartmann K, et al. J Allergy Clin Inmunol. 2016;137(1):35-45. Noldeke P, et al. Allergy Asthma Clin Immunol. 2025;21(1):40.



ISM: Clinical Manifestations

« Can appear with diffuse CM-
like lesions which may
manifest as mildly
edematous or indurated,
and in some patients
sclerodermoid-appearing
due speckling

Hartmann K, et al. J Allergy Clin Inmunol. 2016;137(1):35-45. Noldeke P, et al. Allergy Asthma Clin Immunol. 2025;21(1):40.



Mastocytosis: Flushing

Photos courtesy of Dr. Sarina Elmariah. Please do not reproduce.



Mastocytosis: Excoriations and Hyperpigmentation

Photos courtesy of Dr. Sarina Elmariah. Please do not reproduce.



ISM: Extracutaneous Clinical Manifestations

Always obtain a thorough review of systems!

» Extracutaneous symptoms include
— Fatigue (45-70%)
— Gl (40-80%): Abdominal pain, or cramping, distention, constipation, and diarrhea

— Ortho/MS (~30-42%): Non-inflammatory musculoskeletal pain, fractures,
osteoporosis, osteopenia

— Cardiac (~30%): Palpitations, hypotension, syncope
— Neuro (>50%): Headaches, migraines, brain fog, reduced short term memory
— Psych (>50%): Depression, anxiety, irritability

— Hepatomegaly (7.7%), splenomegaly (3.6-8.0%), lymphadenopathy (5-20%) are
rare in ISM

Saglies-Sesé E, et al. Clin Transl Allergy. 2023;13(12):e12319. Degboé Y, et al. Curr Osteoporos Rep. 2025;23(1):10. Syal A, et al. Ann Hematol. 2025;104(8):3917-3927.



Smoldering SM

 Considered non-advanced or indolent
 Accounts for ~2-9% of adult SM

* Clinical presentation
— Mast cell burden is high (>2 B symptoms)

— Hepatic involvement with HSM but no extensive
organ damage

« Less frequent cutaneous symptoms, but may
have MPCM lesions, flushing, pruritus or
burning

MPCM = maculopapular cutaneous mastocytosis.
Ustun C, et al. Blood Adv. 2025;9(9):2048-2062. Tse KY, et al. J Allergy Clin Inmunol Glob. 2024;3(4):100316. Images from the Mast Cell Disease Society.



Advanced SM Subtypes

* Subtypes are defined by the presence of at least one C-finding (organ
damage)

— Aggressive systemic mastocytosis (ASM) (4-12%): Evidence of organ
dysfunction, such as low blood counts or liver issues

— SM with an associated hematologic neoplasm (SM-AHN) (8-20%): SM alongside
another separate blood cancer or disorder, such as a myeloid leukemia.

— Mast cell leukemia (MCL): Rarest and most aggressive form
« Majority of patients do not have cutaneous findings

* Require disease modifying therapies to reduce mast cell burden and limit
organ damage

— May include KIT inhibitors or chemotherapies

Akin C, Metcalfe DD. Annu Rev Med. 2004;55:419-432. Andersen PK, et al. Int J Epidemiol. 2012;41(3):861-870. Metcalfe DD. J Invest Dermatol. 1991;96(3 Suppl):2S-
4S. Valent P, et al. Br J Haematol. 2003;122(5):695-717.



SM with Associated Hematologic Neoplasm

« SM-AHN accounts for up to 40% of SM
— 2nd most common variant

* Any subtype of SM (ISM, SSM, or ASM), arising in association with a 2nd
hematologic malignancy (myeloid >> lymphoid/plasma cell neoplasms)

* Majority do not have cutaneous involvement

* Prognosis is poor
— Leukemic transformation is observed in ~13% of patients
— 24-month median survival

« KIT D816V mutation is present in roughly 90% of cases

« Additional mutations in myeloid panels (eg. ASXL1, TET2, or SRSF2) identify
AHN component

Akin C, Metcalfe DD. Annu Rev Med. 2004;55:419-432. Andersen PK, et al. Int J Epidemiol. 2012;41(3):861-870. Metcalfe DD. J Invest Dermatol. 1991;96(3 Suppl):2S-
4S. Valent P, et al. Br J Haematol. 2003;122(5):695-717. Soliman D, et al. Case Rep Oncol. 2026;19(1):823-832.



Clinical Impact of Skin Lesions in Mastocytosis:
A Multicenter Study of the European
Competence Network on Mastocytosis

« ECNM Registry recruited >2000 patients between 2002-2017

« This study examined the frequency and prognostic value of cutaneous lesions in
mastocytosis patients in the ECNM Registry

« 1,510 patients with mastocytosis examined in total
— 1,195 (79.1%) patients presented with skin lesions

— 891 of 1,146 (78%) patients who underwent bone marrow biopsy were + for multifocal MC
infiltrates by IHC
« KIT D816V mutation identified in 724 of 946 (76.5%)
* Flow cytometry on BM aspirates showed CD2+ in 435 of 613 (71.0%) and CD25+ in 762 of 854
(89.2%)
« SM was established in 1,036 of 1,510 patients (68.6%) based on WHO criteria

 BM biopsy was not performed in 165 of 1,510 (10.9%) patients who were aged <18
years - classified as having CM (n = 162) or having mastocytosis in skin (MIS)
(n=3) following consensus guidelines

ECNM = European Competence Network on Mastocytosis; IHC = immunohistochemistry.
Aberer E, et al. J Invest Dermatol. 2021;141(7):1719-1727. Valent P, et al. J Allergy Clin Immunol Pract. 2019;7(4):1125-1133.e1.



Table 1. Patients’ Characteristics

Characteristics

All (n = 1,510)

CM (n = 286)

MIS (n = 188)

SM+ (n = 721)

SM— (n = 315)

Age at first visit, median (IQR)

Age at first symptoms, median (IQR)
Duration of disease, y, median (IQR)
Male/female

Skin involvement

BM biopsies (n = 1,146)
MC infiltrates positive’
No diagnostic MC infiltrates = negative

BM smears (n = 950)
MC infiltrates positive”
Negative

KIT (n = 946)
Positive
Negative

CD2+ MFC (n = 613)
Positive
Negative

CD25+ MFC (n = 854)
Positive
Negative

Patient died, n (%)

44.3 (31.5—-55.8)
36.0 (22.6—49.5)
0 (0.8 — 10.2)

664 (44%)/846
(56%)

1,195 (79.1%)

891 (78%)
255 (22%)

669 (70%)
281 (30%)

724 (77%)
222 (23%)

435 (70%)
178 (30%)

762 (89%)
92 (11%)
159/1,044 (15.0%)

0 (1.2—32.6)""**
5(0.2—27.9)'%3
0 (0.5—5.2)"%3
(48%)/150
(520/ )‘I 2,4

(

286 (100%)

136

3 (2%)°
124 (98%)%>7

0 (26%)
84 (74%)°"

0 (19%)
86 (81%)°"

47 (54%)
40 (46%)"

48 (48%)
53 (52%)%"°
0 (0.0%)"%*

40.0 (31.3—9.6)**"
33.2 (23.5—44.6)*"

8 (1.0—10.7)>>*
3 (34%)/125
(66%)"*
188 (100%)

0 (0%)
8 (100%)°"°

3 (25%)
9 (75%)°"*

6 (43%)
8 (57%)°"

4 (50%)
4 (50%)

4 (40%)
6 (60%)°>*
6 (5%)7 %4

46.3 (36.7—5.3)"*
35.8 (25.2—46.7) **
2.4—15.0)'3*

5(
272 (38%)/449
(62%)"

721 (100%)

630 (89%)
76 (11%)>*

442 (78%)
125 (22%)>

488 (86%)
81 (14%)>

264 (76%)
83 (24%)*

477 (96%)
21 (4%)**
7 (13%)"34

57.2 (45.4—65.5)'"*
526(424 —63.9)"24
0.3—3.3)"%*

0(
193 (61%)/122
(39(%])1,2,3

258 (85%)
47 (15%)°"*

194 (75%)
63 (25%)°>*

210 (82%)
47 (18%)>*

120 (70%)
1 (30%)

233 (95%)
12 (5%)°"*
86 (38%)"7*

5-year survival
10-year survival

100%
100%

97.4%
97.4%

93.3%
87.8%

71.6%
66.1%

Abbreviations: BM, bone marrow; CM, cutaneous mastocytosis; IQR, interquartile range; MC, mast cell; MFC, multicolor flow cytometry; MIS, mastocytosis
in the skin; SM+, systemic mastocytosis with skin involvement; SM—, systemic mastocytosis without skin involvement.

Aberer E, et al. J Invest Dermatol. 2021;141(7):1719-1727. Valent P, et al. J Allergy Clin Immunol Pract. 2019;7(4):1125-1133.e1.




Table 2. SM Subtypes in Patients with SM+ and SM —

All Patients with

SM (N = 1,036) SM+ (n = 721) SM— (n = 315)

ISM (n = 634) 634 (100.0%) 0

SSM (n = 33) 29 (87.9%) 4 (12.1%)
BMM (n = 199) 0 199 (100%)
SM-AHN' (n =112) 32 (28.6%) 0 (71.4%)
ASM (n = 45) 21 (26.7%) 4 (53.3%)
MCL (n = 13) 5 (38.5%) 8 (61.5%)

All patients
n=1,510
Systemic
involvement
| |
No Unknown Yes
patients 218 patients 218
or not analyzed years years
when <18 vears no BM studies
I | I ]
Category | CM Category Il Category Il Category IV
MIS n=188 SM+ SM-n=315
n=286 (18.9%
(18.97%) (12.5%) n=721(47.7%) (20.9%)
Skin involvement Systemic
involvement
n=1,195 (78.7%) (SM)n=1,036

Abbreviations: ASM, aggressive systemic mastocytosis; ASM-AHN,
aggressive systemic mastocytosis with associated hematologic (non-mast
cell) neoplasm; BMM, bone marrow mastocytosis; ISM, indolent systemic
mastocytosis; ISM-AHN, indolent systemic mastocytosis with associated
hematologic (non-mast cell) neoplasm; MCL, mast cell leukemia; MCL-
AHN, mast cell leukemia with associated hematologic (non-mast cell)
neoplasm; MIS, mastocytosis in the skin; SM, systemic mastocytosis;
SM+, SM with skin involvement; SM—, SM without skin involvement;
SM-AHN, SM with an associated hematologic neoplasm; SSM,
smoldering SM.

TPatients with SM-AHN included cases with ISM-AHN, ASM-AHN, and
MCL-AHN.

Aberer E, et al. J Invest Dermatol. 2021;141(7):1719-1727. Valent P, et al. J Allergy Clin Immunol Pract. 2019;7(4):1125-1133.e1.




* More than half of the
patients with skin
lesions had systemic
iInvolvement

* Majority of patients
with SM had skin
iInvolvement

* Maculopapular
lesion-type was
detected in 95% of

patients with SM

Table 3. Differences in Skin Involvement in Patients with CM, MIS, and SM+ Regarding Diagnostic MC Infiltrates
and Detectable KIT D816V Mutation in Skin Biopsies

KIT Mutation in the
Skin, n/n (%) (49/55)

Diagnostic MC Infiltrates in the

Disease Variant % Involved Skin (n = 723) Skin, n/n (%) (814/845)

CcM 38.5 (10.0-70.0)' 178/181 (98.3) 3/4 (75.0)
Subtypes Comparison of subtypes: Comparison of subtypes: Comparison of subtypes:
P < 0.001 P=0.233 P =1.000
MPCM 40.0 (20.0—74.5) 159/162 (98.1) 3/4
DCM 45.0 (27.5—70.0) 717 0/0
Mastocytoma 5.0 (2.0-5.0) 12/12 —
MIS 40.0 (20.0-60.0)" 138/147 (93.9) 7/9 (77.8)
SM+ 50.0 (25.0-75.0) 498/517 (96.3) 39/42 (92.9)
Subtypes Comparison of subtypes: Comparison of subtypes: Comparison of subtypes:
P = 0.045° P=0.774 P=0.910
ASM 51.5 (14.0-75.0) 10/10 11
ISM 50.0 (25.0—72.0) 455/474 (96.0) 33/36 (94.1)
MCL — 2/2 0/0
SM-AHN 50.0 (24.0—62.5) 13/13 2/2
SSM 70.0 (40.0—80.0) 18/18 3/3

Abbreviations: ASM, aggressive systemic mastocytosis; CM, cutaneous mastocytosis; DCM, diffuse cutaneous mastocytosis; IQR, interquartile range; I1SM,
indolent systemic mastocytosis; MC, mast cell; MCL, mast cell leukemia; MIS, mastocytosis in the skin; MPCM, maculopapular cutaneous mastocytosis;
SM+, systemic mastocytosis with skin involvement; SM-AHN, systemic mastocytosis with associated hematologic neoplasm; SSM, smoldering systemic
mastocytosis.

Data are presented as n (%) and median (IQR).
'Significantly (P < 0.05) different from SM+; post hoc test: Bonferroni correction.
2ASM, MCL, and SM-AHN were not included in this analysis because of the low number of cases.

Aberer E, et al. J Invest Dermatol. 2021;141(7):1719-1727. Valent P, et al. J Allergy Clin Immunol Pract. 2019;7(4):1125-1133.e1.



Table 4. Changes in the Clinical 5, ,},qe 5 'tory Parameters Found when Comparing Baseline Data with Last
Follow-Up Data (Median and Range ur ign) in the Four Mastocytosis Categories

Clinical Variable Measure  Timepoint All CM MIS SM+ SM—
Years Median (range) 4.2 (0.5—34.1) 3.4 (0.5—34.1) 3.7 (0.5—29.6) 4.8 (0.5—30.5) 3.7 (0.5—19.5)
since the first visit
% of skin involved Median (IQR)  Baseline 50 (30—70)’ 48 (25—76) 40 (19-61)" 50 (30—70)" — 100 e
(n = 239) .
Follow-up 40 (18—70) 48 (14—72) 36 (17—51) 50 (20—-75) — 1
Serum tryptase, Median (IQR) Baseline 28.2 (15.1-58.9)' 8.9 (4.7—15.9) 11.5 (6.4—23.3) 40.9 (22.1-94.0)' 37.9 (19.2— 98.1)’ 80 -
ug/l (n = 765)
Follow-up 25.9 (13.1-56.0) 9.5 (4.5-16.0) 13.1 (7.0-24.5) 38.3 (20.0-74.3) 24.9(13.0-47.3) §
Darier’s sign n (%) Baseline 305/326 (93.6) 60/65 (92.3) 64/73 (87.7) 181/188 (96.3) — E
positive (n = 326) 2 60 A
Follow-up 295/326 (90.5) 59/65 (90.8) 64/73 (87.7) 172/188 (91.5) — ©
Abbreviations: CM, cutaneous mastocytosis; IQR, interquartile range; MIS, mastocytosis in the skin; SM+, systemic mastocytosis with skin involvement; g
SM—, systemic mastocytosis without skin involvement. < 40 -
'Significant changes from baseline to follow-up (P < 0.05). 'g
o
20 +

« Serum tryptase levels were significantly higher in ! e o.0001

SM than those with CM o4

0 4 8 12 16 20 24 28 32 36

» No significant difference in tryptase levels Years

between pts with or without skin lesions oM ez oMos ozl
 Absence of skin lesions is associated with SM+ 651 481 244 112 44 17 11 4 1 0
reduced SurVivaI in SM SM— 298 170 79 33 12 4 1 0 0 O

— CM — MIS SM+ SM-

Aberer E, et al. J Invest Dermatol. 2021;141(7):1719-1727. Valent P, et al. J Allergy Clin Immunol Pract. 2019;7(4):1125-1133.e1.



Key Learning Points

Systemic mastocytosis is not rare (~1:5000)!

Most adults with evidence of cutaneous mastocytosis have systemic
iInvolvement

Recognize the signs, symptoms, and burden, both with non-adv SM and adv
SM

Diagnostic work up should include

— Serum tryptase (BST < 20 ng/ml doesn’t exclude SM, consider further evaluation in
> 8 ng/ml)

— KIT D816V mutational analysis should be performed using a highly sensitive assay
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Treatment Modalities in Mastocytosis

Tyrosine Kinase Inhibitors

. Yy fIT D816V,
MC stabilizers

(crorrilyn)

Activation|

Omalizumab

\/ IgE

KIT D818V

Proliferation

gE receptor

/ Anti-mediator
drugs (e.g. H1+H2
antihistamines,
antileukotrienes)

 Also treat associated co-morbidities
— Osteoporosis
— Venom allergy

Akin C. Hematology Am Soc Hematol Educ Program. 2022;2022(1):55-63.



Impact on QoL in Patients with Mast Cell Disorders

Anaphylactic episodes 15.3% 12.9% 23.0%

Fear/anxiety 35.6%
Inability to work/participate 27.7% 21.4% 24.3%
Unpredictability 16.9%
Gastrointestinal complaints 30.9% 34.6% 20.1%
Pain 19.0% 33.5% 25.9%
0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

m Extreme mModerate A little

Jennings S, et al. J Allergy Clin Immunol Pract. 2014;2(1):70-6.



Tyrosine Kinase Inhibitors in Systemic Mastocytosis

 WT KIT or non-codon D816V
— Imatinib (FDA indication for advanced SM)

 Both WT and D816V KIT
— Midostaurin (FDA indication for advanced SM)

* Primarily D816V KIT
— Avapritinib (FDA. indication for advanced and indolent SM)
= Bezuclastinib (SUMMIT clinical tria
— BLU-263 (HARBOR clinical trial)

WT = wild type; FDA = Food and Drug Administration.

Drugs@FDA: FDA-Approved Drugs. Accessed Oct 6, 2026. https://www.accessdata.fda.gov/drugsatfda_docs/label/2016/021588s047Ibl.pdf.
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/207997s000Ibl.pdf. https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/212608s012Ibl.pdf



Midostaurin in Advanced Mastocytosis: Survival per
Subgroup

Kaplan-Meier Estimates (95% CI), %

Median OS
SM Subgroup {95% Cl), months | 1-YearOS | 2-YearOS | 3-Year 0S5
- ASM (n = 16) NR (28.7-NE) 93 (61-99) | 86 (55-96) | 65 (18-20)
£ SM-AHN (n = 57) 20.7 (16.0-44.4) 72(58-82) | 49(34-63) | 44 (27-39)
= MCL {n=18) 9.4 (7.5-NE) 47 (22-569) 28 (8-54) 26 (8-54)
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Number of patients still at risk

Months 0 2 4 6 8 10 12 14 16 18
ASM 16 16 16 16 15 14 14 14 13 13
SEM-AHN 57 55 49 48 41 41 38 38 20 24
MCL 16 16 15 13 10 7 T 8

OS = overall survival.
Gotlib J, et al. N Engl J Med. 2016;374(26):2530-41.
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FDA approved on
4/27/2017 for
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Avapritinib in Advanced SM (EXPLORER and
PATHFINDER Studies)

« 131 patients

* Overall response rate: 75%

« Complete response rate: 36% and 17%
* Time to response: 2 months

* Reductions in bone marrow mast cell burden, tryptase levels, symptoms, skin
lesions

* Adverse events
— Peripheral and/or periorbital edema 50%

— Diarrhea 23%
— Nausea 18%
— In EXPORER: 13% intracranial bleeds (in patients with platelets <50K)

— Cognitive dysfunction 11%

Reiter A, et al. Leukemia. 2022;36(8):2108-2120. Gotlib J, et al. NEJM Evid. 2023;2(6):EVID0a2200339.



Avapritinib vs Best Avallable Therapy in Advanced
SM: Effect on Survival

d.0S in the overall population®

100% Pe
g 75%
>
(4]
g Cohort
-g 50% 1 Avapritinib
c
o = BAT
) -
o
o
= 25% 1
« Log-rank p value
<0.001*
oo/o 4 v v T T T "
0 10 20 30 40 50 60 70
Time (months)
Avapritinib 176 110 56 28 19 6 1 0
BAT 222 148 97 71 48 29 21 0

Number at risk

BAT = best available therapy.
Reiter A, et al. Leukemia. 2022;36(8):2108-2120.



Avapritinib vs Placebo in ISM: Effect on Symptom
Scores (Primary Endpoint)

A Open-Label Extension
Part 2 Part 3
04 : All patients on avapritinib
|
1
w07 :
"
...‘_-, 90
@ —1[}_ .
o
c
z
o =154
e
3 |
= _20- I
| I 202
~25- : o
| I I I I | I I I | I I |
Baseline 4 8 12 16 20 24 4 8 12 16 20 24

Visit (week)
Number of Patients

Avapritinib + BSC 139 137 135 135 137 136 133 123 106 91 76 70 60
Placebo + BSC 71 71 71 68 67 66 66 6C 51 41 26
Treatment group: —e— Avapritinib 25 mg QD + BSC  ----Placebo + BSC ---- Placebo + BSC group crossing

over to receive avapritinib

ISM = indolent SM; BSC = best supportive care.
Gotlib J, et al. NEJM Evid. 2023;2(6):EVID0a2200339.



Objective Reductions in Mast Cell Burden at 25 mg
vs Placebo

Serum Tryptase (central) Bone Marrow Mast Cells (central)* Blood KIT D816V allele fraction (central)
200%
(10%;0%) 100%
(20% to 40%)
40 - {
25 mg Placebo 25 mg Placebo 25 mg Placebo
20 A (n=10) (n=9) (n=10) (n=7) (n=10) (n=9)

Best Change from Baseline (%)

*Bone marrow MC assessment in SM may have variability in sampling due to patchy nature of disease. No patient on study has progressed to advanced disease.
#patient received high dose IV steroids.

Akin C, et al. Presented at: American Academy of Allergy Asthma and Immunology Annual (AAAAI) Meeting; March 16, 2020; virtual.



Improvement of Skin Lesions with Avapritinib

Baseline



Avapritinib: Safety Profile

Avapritinib 25 mg QD Placebo
(N=141) (N=71)
Any AEs?®, n (%) 128 (90.8) 66 (93.0)
Grade 1-2 AEs 98 (69.5) 51 (71.8)
Grade 1-2 related AEs 74 (52.5) 30 (42.3)
Grade 23 AEs 30 (21.3) 15(21.1)
Grade 23 related AEs 3(2.1) 2(2.8)
SAEs, n (%) 7 (5.0) 8 (11.3)
Any grade TRAEs 77 (54.6) 32 (45.1)
Most frequently reported TRAEs (25% of
patients)
Headache 11 (7.8) 7 (9.9)
Nausea 9 (6.4) 6 (8.5)
Peripheral edema 9 (6.4) 1(1.4)
Periorbital edema 9(6.4) 2(2.8)
Dizziness 4 (2.8) 5(7.0)
TRAESs leading to discontinuation 2(1.4) 1(1.4)

AE = adverse event; TRAE = treatment-related adverse event.
Gotlib J, et al. NEJM Evid. 2023;2(6):EVID0a2200339.



Longer-Term Safety and Efficacy of Avapritinib in ISM

« 226 patients with median follow up of 35.3 months (up to 63.6 months)
* |In part 3, dose escalation to 50 mg was allowed

* Improvements in skin symptoms and QoL persisted with no new safety
signals observed

Table 2. Safety profile of avapritinib

Figure 3. Longer-term efficacy for (A) TSS and (B) MC-Qol in the avapritinib Part 2* 2, 3 combined
25 mg QD subset at 96 and 144 weeks All patients who initiated
g Q Avapritinib 25 mg  Placsbo + BSC  [Rglamsisderrduns
A Buppritn Weok B8 Auapiting Wk 144 B Bunpibing Weok 06 Svapitingd Wk 144 QD + BSC (n=141) (n=T1) BSC (N=2261"
a- m=154 n=Ex a - m=i33 n=03 Median IEng'Ih of
g follow-up (months)® 5.6 5.6 35.3
- g Any AEs, n (%) 128 (a1) BB (03) 224 (99)
5 : Any TRAES, n (%) 77 (55) 32 (45) 168 (74)
- =|g% Grade 23 AEs 30 (21) 15 (21) 103 (48)
E|lz= B Grade 23 TRAES 3 (2) 2 (3} 14 (B)
B -&"E 10 5|5% ) Serious AEs 7(5) B (1) a5 (20F
E : - Elg= Serious TRAES 0 {0 0 {0) 3 (1)
= TRAEs leading to
E Eg -5 -E. 3 E -3 4 discontinuation 2(1) 1(1) 7(3)
E E‘E E ! & Most common TRAEs (25% of patients), n (%)
E = g Peripheral edama o (&) 1(1) 28 (13)
E - x 40 Periorbital edema 4 (8) 23 Z2 (10)
Z Headache 11 (8) 7 (10) 21 (3)
1 o v 5 Mawsaa a (.} G (8 18 (8)
= - Fatigue 6 (4) 213 16 (7}
Diarrhea 4(3) 2 (3) 14 (B)
Alopecia 5 (4) 3 (4) 13 (B)
Dizziness 4 {3y 5 (T 11 {E}

TSS = total symptom score; MC-QoL = mastocytosis quality of life questionnaire.
Akin C, etal. J Allergy Clin Immunol. 2026;158(2):421-431.



Bezuclastinib in Advanced SM (Investigational)

 Response rates
— Overall response: 65%
— Complete remission: 10%

Bezuclastinib Reduced Serum Tryptase to Below Diagnostic Bezuclastinib Reduced KIT p.D816V Variant Allele Frequency
Threshold Levels (VAF) in Bone Marrow and Blood

Individual Patients Receiving Bezuclastinib 150 mg QD (n=80)

I
Baseline serum tryptase
B Minimum postbaseline serum tryptase
® KIT p.DB16V VAF undetected in peripheral blood at baseline
200
0 I —=llm ZI_’_‘I"_‘-i:i_"I'.‘I".IZ:_'_"_ _'ll:_'I-“-"_‘_I:.'.'l'-‘l'.l::.’:l".".ll:.'l‘_"_"_'.l:I_’_"_"_‘.::.' ::::: 20 ngiml.
eee ° O ee N

+ 89% of patients achieved >50% reduction of serum tryptase postbaseline * 93% of patients achieved 250% reduction of KIT p.D816V VAF in BM postbaseline
— T71% achieved serum tryptase reduction to <20 ng/mL (diagnostic threshold) postbaseline — 32% achieved undetectable® levels of KIT p.D816V VAF in BM postbaseline

Individual Patients Receiving Bezuclastinib 150 mg QD (n=59)
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~ 64% achieved serum tryptase reduction to <11.4 ng/mL (normal level) postbaseline * Peripheral blood results were consistent with reductions observed in BM o KIT p.DITGV VAF undetscted

. Jroplet digital PCR limit of detection=0.03%. in BM postbaseline
IPatients with serum tryptase levels =500 ng/mL, axis is truncated for visual purposes.

DeAngelo DJ, et al. Presented at: European Hematology Association (EHA) 2026; June 11-14, 2026; Stockholm, SE. EHA-1476; S217. George T, et al. Presented at:
EHA 2026; June 11-14, 2026; Stockholm, SE. EHA-2768; PF885.



Bezuclastinib in Non-Advanced SM (Investigational)

<«<—— Double-blind treatment period - Open-label extension ——

Worsening
Symptoms

=== Bezuclastinib
ezuclastini 32.0

M52D2 T55
Mean (SE) Change From Baseline
)
=]

; Placebo
Improving 35 1 = = Bezuclastinib following placebo
Symptoms
"4“’ T T T T T T T T T T T 1
0 4 8 12 16 20 24 28 32 36 40 Ee 48
Mumber of Patients Week
Bezuclastinib 1159 118 114 111 114 113 107 103 101 85 95 52 94
Placebao 60 58 58 57 57 =13 55 57 57 5L 52 5L 53
o
-20
o
£% a0
£ % s0%
E m
25 0
&
-20
Bl PReduction =50%

Anin

Boggs NA, et al. Presented at: AAAAI 2026 Annual Meeting, Feb 27-March 2, 2026; Philadelphia, PA. 519.



Bezuclastinib Demonstrated a Favorable and
Manageable Safety Profile

Bezuclastinib Placebo
100mg QD (N=60)
(N=118)
TEAEs, n (%) 116 (98.3) 53 (88.3)
SAEs, n (%) 5(4.2) 3(5.0)
Reductions due to TRAEs, n (%) 13 (11.0) 0
DCs due to TRAEs, n (%) 7(5.9) 0
Hair color changes 82 (69.5) 3(5.0)
Altered taste* 28(23.7) 0
Nausea 26(22.0) 8(13.3)
ALT/AST increased* 26(22.0) 4(6.6)
Headache 21(17.8) 7(11.7)
Alopecia 14(11.9) 2(3.3)
ALPincreased 12(10.2) 2(3.3)

*Pooled terms. Data cut-off May 22, 2025.

Majority of TEAEs were of low grade (70% Gr1)
and reversible

Variety of AEs occurred more often in placebo
group: Dizziness (10% vs 12%), fatigue (7% vs
12%), arthralgia (6% vs 15%), diarrhea (13%
vs. 18%)

The only hepatic AEs reported were transient
and manageable lab abnormalities

Only 5.9% of patients experienced =Gr 3
ALT/AST elevations, and no patients with
transaminase AEs required hospitalization or
treatment intervention

All DCs due to treatment-related AEs were due
to transaminase elevations and all subjects fully
resolved

SAE = serious AE; ALT = alanine aminotransferase; AST = aspartate aminotransferase; DC = discontinuation.

Rein L, et al. Blood. 2025;146(suppl 1):80.



HARBOR (Elenestinib) Study Design

Double-blind treatment period Open-label extension
(up to 4 years)

Randomization (48 weeks)
(N==350)

Elenestinib 75 mg QD Part 3
Elenestinib 75 mg QD
Placebo Optional escalation
to 100 mg QD

All arms continuad S0OT

S3M cohort (N=20, ongoing) dosed at 100 mg

Post-KIT DE16V inhibitor treatment cohort (N=40) dosed at 75 mg with option to escalate to 100 mg

*"Up to a total of 5 years treatment betwean Parts 2 and 3.
QD once daily; R, randomized.

» Key secondary endpoints include bone density and anaphylaxis

Akin C, et al. Presented at: European Academy of Allergy and Clinical Inmunology (EAACI) Congress, June 13-16, 2025; Glasgow, UK. D3.414.



Risk vs Benefit Considerations in TKI Treatment of
Patients with ISM

» Adverse events, patient-specific factors

Improved symptoms and preferences*
« Improved quality of life  Unknown long-term safety
* Decreased skin lesions * Reproductive and/or teratogenic risk
« Decreased polypharmacy * Need for monitoring

TKI = tyrosine kinase inhibitor.
Akin C. J Allergy Clin Immunol. 2017;140(2):349-355.



Drug or preventive measure

Basic management:

1. Avordance of any tniggers

2. Basic therapy with HR1 blocker plus HR2 blocker
Additional therapies and measures:

3. Adding a proton pump inhibitor to the HR2 blocker

ECNM/AIM Guideli 4. Adding cromolyn sodium
u I e I n eS 5. Adding ketotifen, aspirin, or a leukotriene receptor antagonist
(eg, montelukast)

fO r M a n a g e m e nt Of 6. Adding ultraviolet light therapy¥
7. Adding corticosteroids
M O n -Ad Va n Ce d S M Additional specific therapies:

8. Insect venom immunotherapy

9. Omalizumab therapy

10. Adrenaline and other emergency drugs used in anaphylaxis

11. Midostaurin or avapritinib

ECNM/AIM = European Competence Network on Mastocytosis/American Initiative in Mast Cell Diseases; HR = histamine receptor.
Valent P, et al. J Allergy Clin Inmunol Pract. 2022;10(8):1999-2012.e6.



ASM' (1 or more
"C-findings" per
WHO, ICC criteria
or eligible organ
damage findings
per clinical trial
response criteria)”

Treatment of Advanced SM

TREATMENT FOR AGGRESSIVE SYSTEMIC MASTOCYTOSIS!

» Referral to specialized
centers with expertise in
mastocytosis is strongly
recommended

* Counsel patients
regarding signs and
symptoms of diseasePZ

* Avoid known triggers of
mast cell activationP

* Carry injectable epinephrine
(2 auto injectors) to manage
anaphylaxis®

Preferred:

Clinical trial

or

Avapritinib (if platelets
250 x 10°/L)HY

or

Midostaurin“

Other Recommended?32:
Cladribine

or

Peginterferon alfa-2a* +
Prednisone

Useful in Certain Circumstances:
Imatinib (for KIT D816V mutation
negative or unknown; WDSM
eosinophilia is present with
FIP1L1::PDGFRA gene fusion)

Adequate
response

—_—

Inadequate
responsebb
or
Intolerance/
no —>
response
or

Loss of
response

Continue treatment
and/or
Consider evaluation for allogeneic HCT

* Return or progression of SM-related
organ damage

» Symptomatic or progressive
hepatomegaly or splenomegaly

* Progressive disease-related
symptoms

* Intolerance to drug therapy

Re-stageY

 Consider subsequent-line therapy
and

* Consider allogeneic HCT

If SM-AHN, determine if AHN or SM component needs to be prioritized, and treat AHN according to its guidelines

HCT = hematopoietic cell transplantation; NCCN = National Comprehensive Cancer Network.

Referenced from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Systemic Mastocytosis V.3.2026. °®°National Comprehensive Cancer
Network, Inc. 2026. All rights reserved. Accessed October 6, 2026. To view the most recent and complete version of the guideline, go online to NCCN.org.
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The role of dermatology in SM is key!
Dermatology may be the gateway to
early diagnosis and management...



SM Is Often Seen, but Overlooked by Dermatologists

ISM-SAF severity score

Allergy/Immunology
Dermatology
Gastroenterology
Hematology
Primary Care

Other

Specialty Seen Before
ISM Diagnosis

% of pts with ISM
0 20 40 60 80

M 30
e —— 72.5

M 17.5

Score <28 Score 228 Total
Journey to ISM diagnosis (n=21) (n=19) (N = 40) Pvalue
Time to diagnosis (y) .20
<2 15 (71.4) 9 (474) 24 (60.0)
>2 6(28.6) 10(52.6) 16 (40.0)
Visits for symptoms to diagnosis 11
1-5 14 (66.7) 7 (36.8) 21 (52.5)
6 or more 7(333) 12(63.2) 19 (47.5)
Difficulty to ISM diagnosis 35
Easy 8 (38.1) 3(15.8) 11 (27.5)
Neither easy nor 4 (19.0) 5(26.3) 9 (22.5)
difficult
Moderately or 9(429) 11(57.9) 20 (50.0)
axtramaly difficult
Specialty seen before ISM diagnosis
Allergist/immunologist 7(33.3) 5(26.3) 12 (30.0) 74
Dermatologist 13 (61.9) 16 (84.2) 29 (72.5) .16
Gastroenterologist 4 (19.0) 3 (15.8) 7(175) >.99
Hematologist 14 (66.7) 6 (31.6) 20 (50.0) .06
Primary care doctor 13 (61.9) 14 (73.7) 27 (67.5) 51
Other 3(14.3) 2(105) 5(125) >.99
"Speciaity diagnosed 1sv T
Allergy/immunology 3(14.3) 1(5.3) 4 (10.0)
Dermatology 3(14.3) 7 (36.8) 10 (25.0)
Gastroenterology 1(4.8) 1(5.3) 2 (5.0)
Hematology 10 (47.6) 7 (36.8) 17 (42.5)
Primary care 1(4.8) 1(5.3) 2 (5.0)
Other 209.5) 1(5.3) 3 (1.5)
Not sure 1(4.8) 1 (5.3) 2 (5.0)
Specialty caring for ISM now .64
Allergy/immunology 5(23.8) 5(26.3) 10 (25.0)
Dermatology 209.5) 0 (0.0) 2 (5.0)
Hematology 10 47.6) 13 (68.4) 23 (57.5)
Primary care 209.5) 1(5.3) 3 (1.5)
Other/not sure 209.5) 0 (0.0) 2 (5.0
Duration of ISM diagnosis (y) .76
<1 3(14.3) 2 (10.5) 5(12.5)
14 8 (38.1) 5(263) 13 (32.5)
59 6 (28.6) 6 (31.6) 12 (30.0)
>10 4 (19.0) 6 (31.6) 10 (25.0)

Zeiger RS, et al. J Alergy Clin Inmunol Pract. 2025:13(1):202-212.

Specialty Making ISM

Allergy/Immunology
Dermatology
Gastroenterology
Hematology
Primary Care

Other

Not sure

Diagnosis

% of pts with ISM
0 10 20 30 40 50

M 10

A 25

b 5
. 42.5
b 5

b 7.5

e 5




Skin Symptoms Are Present & Bothersome When
Patients See the Dermatologist

TABLE Ill. Comparison of symptoms of the surveyed cohort with

indolent systemic mastocytosis (ISM) by the ISM Symptom Current/present symptoms
Assessment Form (ISM-SAF) severity score Skin 18 (85.7) 19 (100) 37 (92.5) .23
ISM-SAF severity score Gastrointestinal 8(38.1) 14 (73.7) 22 (55.0) 03
Symptoms by body Score <28 Score 228 Total Fatigue 5(23.8) 17 (89.5) 22(55.00 <.001
system* in=21) (n=19) (N =40) P value Neurological 8(38.1) 18 (94.7) 26 (65.0) <.001
Symptoms at time of diagnosis Pain (muscle, joint, 8(38.1) 16 (84.2) 24 (60.0) 004
Skin 16 (76.2) 19 (100.0) 35 (87.5)  .049 | bone)
Gastrointestinal 6(28.6) 12(63.2) 18(45.0) .05 Respiratory (difficulty 0(0.0) 2(105 2.0 22
Fatigue 5(23.8) 15(78.9) 20 (50.0)  .001 breathing)
Neurological 7(33.3) 17 (895) 24 (60.0) <.001 Bone (osteoporosis/ 7(33.3) 10(52.6) 17 (425 .34
Pain (muscle, joint, 6(28.6) 11 (57.9) 17 (42.5) .11 osteopenia)
bone) Anaphylaxis (severe 5(38) 6@3l6) 11(27.5 .73
Respiratory 2 (9.5) 1 (5.3) 3(7.5) >.99 reaction)
Bo:::t ég;:;:;s;amsis! 4 (19.0) 6 (31.6) 10 (25.00 47 Most severe symptoms currently 27
Anaphylaxis (severe 6(286) 5(263) 11(275) >.99 Skin 11(524) 8@21) 19@75)
reaction) Gastrointestinal 2(9.5) 4 (21.1) 6 (15.0)
Most severe symptoms at time of diagnosis 38 Fatigue 0 (0.0) 2 (10.5) 2 (5.0
| Skin 11(52.4) 12(63.2) 23 (57.5) | Neurological 1 (4.8) 1(5.3) 2 (5.0)
Gastrointestinal 3(14.3) 3 (158) 6 (15.0) Pain 1(4.8) 1 (5.3) 2 (5.0)
Fatigue 0000 2005 260 Bone (osteoporosis/ 0(0.0) 2(105 2(5.0)
Neurological 1(4.8) 0 (0.0) 1(2.5) osteopenia)
HBone (osteoparosis/ 18 000 125 Anaphylaxis (severe 3(143)  1(53) 4(10.0)
OSke0petiLa) reaction)
Anaphylaxis (severe 2 (9.5) 2 (10.5) 4 (10.0) None of the above 3 (14.3) 0 (0.0) 3 (7.5)
reaction) : z =
None of the above 3 (14.3) 0 (0.0) 3(7.5)

Zeiger RS, et al. J Alergy Clin Inmunol Pract. 2025:13(1):202-212.



The Role of Dermatology in SM Is Early and Ongoing

Early and timely diagnosis of suspicious skin lesions for cutaneous mastocytosis
— Skin biopsy for mast cell burden — requires morphology and special stains!
— Screening for serum tryptase or KIT mutation analysis

Management of cutaneous S/SX and risks of anaphylaxis
— Antihistamines, mast cell stabilizers, leukotriene inhibitor, PPls
— Anti-lgE/omalizumab
— Tyrosine kinase inhibitors — collaborate with hematology and/or allergy
— Cytoreductive agents — collaborate with hematology and/or allergy

Ongoing monitoring for skin cancer risk!!

Referral to specialties

— Hematology/oncology — monitoring, coordination of care, possible bone marrow biopsy
— Allergy immunology/pulmonary/Gil

— Endocrinology/internal medicine



Diagnostic Overview

Ustun C, et al. Blood Adv. 2025;9(9):2048-2062.

Maculopapular Perforn

cutaneous Meet the diagnostic Mast cells 220% in bone
g 1. Serum typtase level T
mastocytosis skin >0 Bnrs e ey e criteria 9f SM marrow and/c_;r >1 0% of all
lesions and/or mast oicen bl according to leukocytes in peripheral
cell-mediator related L ioiind : ICC/WHO blood smears
8. KIT activating mutation
symptoms l
No Yes
| ]
Search for associated
myeloid malignancy MCL
No No
Cgﬁlaer Search for B Findigs <« Search for C Findigs No Yes
Yes
v SM-AHN
ISM >2 B findings SSM ASM
B Findings C Findings

* MC infiltration in BM >30% and basal
serum tryptase level >200 ng/ml

» Cytopenia (not meeting criteria for
C-findings) or -cytosis*

* Dysplastic changes in myeloid cells*

* Organomegaly without impaired
organ function and lymphadenopathy**
on palpation or imaging

« KIT D816V VAF=10%

* Cytopenia(s) (ANC < 1.0 x 10%L,
Hb < 10 g/dL, and/or PLT < 100 x 10%/L)

* Hepatomegaly with impaired liver function,
ascites, and/or portal hypertension

* Palpable splenomegaly with associated
hypersplenism

* Hypoalbuminemia and malabsorption due
to gastrointestinal tract MC infiltrates

» Skeletal involvement, with large osteolytic
lesions and/or pathologic fractures



Collaborative and Multidisciplinary Expertise Is
Critical for the SM Population

Allergy/
Hematology Immunology Musculoskeletal/
Oncology Endocrinology/

\ | Orthopedics

B Dermatology S Psychology &
Neurology sSeu r?/?coer;

Internal

Medicine/Primary
Care



If You Overlook SM, You Overlook...

 Increased risk of anaphylaxis (50%)

 Increased risk of osteoporosis (20%), osteopenia (25%), potential fractures
(30% lifetime risk)

« Potential for disease progression to advanced SM variant (5%)

 Increased risk of melanoma and other skin cancers

— Significantly elevated lifetime risks of all skin cancers compared to controls, with the
highest risk observed for MM: HR 2.49, 95% CI. 1.88-3.31 P<.001

— Risk of MM was highest within the first year postdiagnosis (HR: 3.54, 95% C:l 1.86-
6.73, P<.001)

MM = multiple myeloma.

Bergstrom A, et al. J Am Acad Dermatol. 2025;93(3):835-837. Degboe Y, et al. Bone. 2017;105:219-225..Vander Veer E, et al. Allergy. 2012;67(3):431-438. Trizuliak J, et
al Allergy. 2020:75(8):1927-1938.



Anaphylaxis Occurs in ~50% of Patients with SM

« Mastocytosis is a key risk factor for
severe anaphylaxis
— Triggers for anaphylaxis include

hymenoptera stings (19-60%), foods
(3—16%), and drugs (5-9%)

— Don’t forget to Rx and encouraged D e o000
patient to carry epinephrine injection- . Epinephrine |njeai;)ri USP 2
pens! Auto-ln]ectors 0.3 ;ng J

. Two yellow
Injection, Usp 0":' grey
o

* |n patients with recurrent idiopathic
anaphylaxis, screen BST, high
sensitivity KIT D816V testing, and
bone marrow!
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Hartmann K, et al. J Allergy Clin Inmunol. 2016;137(1):35-45. Dolle-Bierke S, et al. J Allergy Clin Immunol. 2019;144(5):1448-1450.e1. Bonadonna P, Zanotto R.
“Venom Allergy and Management in Mastocytosis.” In: Mastocytosis: A Comprehensive Guide. Springer Nature; 2020.



HaTl + Mastocytosis Intersection

12.6% 5.7% 43.0% vs 24.4%
HaT prevalence in mastocytosis Control prevalence Anaphylactic reactions
French referral cohort same study HaT+ vs HaT- mastocytosis

A high basal tryptase in systemic mastocytosis may reflect two biological components:

Inherited a-tryptase gene

Mast-cell burden +
dosage

Finding HaT does not exclude mastocytosis—and finding
mastocytosis does not make HaT irrelevant!

Polivka L, et al. J Allergy Clin Immunol. 2024;153(1):349-353.e4.



ISM S/Sx Management

Management focus has

often been on mediator-

directed symptomatic

treatment

« Safety

* Mediator control

« Comorbidity
management

|

Now, there are options for

disease-directed control

Syal A, et al. Ann Hematol. 2025;104(8):3917-3927.

Flushing, pruritis, or
urticaria
pigmentosa

o ™
H1 receptor
antagonist (e.g.,
rupatadine 20mg
daily)

- 7

e ™
Leukotriene
antagonist (e.g.,
montelukast 10mg
daily)

- 4

£ )\

Aspirin starting at
81mg daily OR

consultation with

Abdominal
cramping, bloating,
or diarrhea

A

dermatology
o S

H2 receptor
— antagonist (e.g.,
cimetidine 300 QID)

-

' )

y

%
Proton pump
inhibitor (e.g.,

omeprazole 20mg

daily)

"

™

a

Sodium cromolyn
200mg QID

-

-

|| Prednisone starting
at 0.5-1mg/kg/day

-

~

Anaphylaxis

Osteoporosis

£

Acute: epinephrine
injector

J

\.

Chronic:
subcutaneous
omalizumab 300mg
every 4 weeks

J

-

Oral bisphosphonates:*
(e.g., alendronate 70mg
once per week)

-

Y

J

-~

o

IV bisphosphonates:
(e.g., pamidronate 90mg
every 4 weeks)

™

S

Avapritinib 25mg daily

Moderate-to-severe symptoms despite optimal symptom directed therapies:




A Clinician’s Guide to ISM

DIAGNOSIS & KEY INDICATORS

Diagnosis Requires: 1 Major + 1 Minor OR 3 Minor Criteria

Key Minor Criteria

Abnormal cell KIT
morphology mutation

CD25 Serum tryptase
expression >20 ng/ml

~
When to Suspect Systemic Mastocytosis

g % 6

Unexplained Severe venom Unexplained
anaphylaxis reactions osteoporosis

Major Criterion:
Multifocal mast cell clusters
(>15) in bone marrow

Parixit Modi, PharmD, MBA

TREATMENT FOR NON-ADVANCED ISM

First-Line: Symptom-Based Management

Al AL

H1/H2 Leukotriene Mast cell stabilizers
antihistamines modifiers (cromolyn)

Second-Line: Targeted Therapy
Avapritinib: FDA-approved targeted treatment
for patients with refractory symptoms

Management Requires an Interdisciplinary Team

Allergy Hematology Dermatology Gastroenterology Primary
Immunology Care



Key Learning Points
Dermatology may be the first encounter in a patient with SM’s journey

Most adults with evidence of cutaneous mastocytosis have systemic
involvement
— Be comfortable with screening (BST, KIT mutation analysis), and referrals

Collaborative effort with other specialties is paramount for management of
signs/symptoms and risks for complications of associated disease
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