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Off-Label/Investigational Discussion
In accordance with CME policy, faculty have been asked to disclose discussion of unlabeled or 
unapproved use(s) of drugs or devices during their presentations.  Avapritinib in Indolent SM
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What are Mast Cells?
First discovered by Paul Ehrlich – named these cells “mastzellen”.  

Ehrlich, P., Beitra¨ge zur Kenntnis der Anilinfa¨ rbungen und ihrer Verwendung in der mikroskopischen 
Technik. Arch. mikr. Anat. 1877. 13: 263–277

Theoharides, Valent and Akin. N Engl J Med 2015; 373:163-72. 

3

4



Systemic Mastocytosis: Diagnostic and 
Therapeutic Updates
Daniel J. DeAngelo, MD, PhD

June 14, 2022

3

Diagnostic Criteria of SM: WHO 2016 Update

Arbor D, et al. Blood. 2016;127(20):2391-2405.

Major Multifocal dense infiltrates of mast cells

Minor

1. > 25% mast cells with 
atypical morphology

2. D816 KIT mutation
3. CD25 with or without CD2
4. Serum total tryptase >20 ng/mL 

(unless associated myeloid disorder)

1 Major
+ 1 Minor

OR

3 Minor 
criteria

B and C-Findings in Systemic Mastocytosis

Valent P, et al. Leuk Res. 2001;25(7):603-625.
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Systemic mastocytosis (SM) 
Advanced systemic mastocytosis

ASM, SM-AHN and MCL

AdvSM, advanced SM; ASM, aggressive systemic mastocytosis; GI, gastrointestinal; MCL, mast cell leukemia; SM-AHN, SM-
associated hematologic neoplasm. 

Images reproduced with permission from: *Metcalfe Blood (2008) 112:4; †Ammanagari N et al Ann Hematol (2013) 92:1573–1575;
‡Behdad A., Owens SR  Arch Pathol Lab Med  (2013) 137:1220–1223; 

The Spectrum of 
Mast Cell disorders
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Mast Cell Activation Syndrome

• Mediator-positive
• Classic symptoms of mast cell disease and response to anti-mast 

cell mediator treatment with at least one positive lab finding 
(tryptase, histamine, PGD2, PGF2 , +RAST, IgE)

• Mediator-negative
• Classic symptoms and response to treatment without positive lab 

findings 
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Cutaneous Mastocytosis

Hartmann K, et al. J Allergy Clin Immunol. 2016;137:35-45.

Cutaneous Mastocytosis (urticaria pigmentosa)
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Darier Sign

Hartmann K, et al. J Allergy Clin Immunol. 2016;137:35-45.
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Urticaria Pigmentosa 

http://www.skinpathology.org/

Urticaria Pigmentosa 

Stain for CD117
http://www.skinpathology.org/
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Gastrointestinal symptoms of mast cell disease*

Symptom Presumed etiology

Abdominal pain Altered gut motility-mediators
Diarrhea Altered gut motility-mediators
Nausea ↑ H+ secretion, delayed stomach emptying
Vomiting Delayed stomach emptying
Peptic Ulcer disease   Histamine induced H+ secretion
G I Bleeding            Histamine induced acid secretion, heparin
Weight loss, malnutrition       Mast cell infiltration

* May occur without involvement of other organs

Small intestine
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KIT
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Tryptase

Colon
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Tryptase

23

24



Systemic Mastocytosis: Diagnostic and 
Therapeutic Updates
Daniel J. DeAngelo, MD, PhD

June 14, 2022

13

CD25

Liver
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KIT

Provisional: Bone Marrow Mastocytosis (indolent clinical course) 

Non-
Advanced

Advanced

WHO 2016 Classification of Mastocytosis
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D816V mutant KIT is a common disease driver

1Garcia-Montero AC et al, 2006. 

2Represents estimated prevalence in US, EU5 and Japan

SM with Associated 
Hematologic Neoplasm

(SM-AHN)

Aggressive SM
(ASM)

Mast Cell Leukemia 
(MCL)

Advanced SM (AdvSM)

~16,100 patients ~1,800 patients ~2,600 patients

Spectrum

Cases2

Burden

Indolent SM 
(ISM)

Smoldering SM
(SSM)

~90% of patients have KIT D816V mutation1

Debilitating symptoms

Increasing organ dysfunction and damage

Decreased overall survival

Pardanani et al. Blood 2009; 
1114(18): 3769-3772
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Mutational Profile of SM

KIT mutation

• KITD816V
• Approximately 90-95% of all SM patients
• Diagnostic marker and therapeutic target
• Poor oncogenic driver mutation 

• Associated mast cell phenotype
• Promote mast cell differentiation
• Little effects on mast cell proliferation and oncogenesis

Are there additional driver mutations that potentiate 
malignant transformation? 
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Recommendations for Histopathology and KIT
D816V Mutation Testing

• Increased detection of KIT D816V mutation in peripheral blood samples using 
digital droplet PCR (ddPCR) compared with next-generation sequencing (NGS) 
in patients with indolent systemic mastocytosis

George TI, et al. ASH 2020. Abstract 3004.

0.01

0.1

1

10

100

0 5 10 15 20 25 30 35 40

Al
le

le
 fr

eq
ue

nc
y [

lo
g %

]

ddPCR NGS

NGS LOD

ddPCR LOD

KIT D816V:  
28%(NGS) vs 95% (ddPCR)

• N= 70 patients with AdvSM
• NGS for potential oncogenic mutations
• Correlate mutational status with OS

Jawhar et al., Leukemia (2016) 30, 136–143.
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Jawhar et al., Leukemia (2016) 30, 136–143.

In S or A or R

SARSF2, ASXL1, RUNX1: High-Risk Mutations in SM

Jawhar et al., Leukemia (2016) 30, 136–143

SARSF2, ASXL1, RUNX1: High-Risk Mutations in SM
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Clinical Strategies

Mast Cell Supportive Therapy
• H1-antihistamines (cetirizine, fexofenadine, etc)
• H2-antihistamines (famotidine, etc)
• Cysteinyl leukotriene inhibitors (montelukast)
• Mast cell stabilizers (GI symptoms)

• Cromoglicic Acid (Cromolyn; Gastrocrom)
• Oral bioavailability is about 1%

• Corticosteroids (systemic steroid bursts)
• Aspirin
• Omalizumab (Xolair; Anti-IgE)
• Epinephrine pen
• “ER” sheet
• List of medications to avoid
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Front. Pharmacol., 14 April 2020 
| https://doi.org/10.3389/fphar.2
020.00443

KIT Inhibitors
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Gotlib et al. NEJM 2016; 374: 2530-2541 

Responses on Midostaurin

0%   Complete Remission
21% Partial Remission
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Figure 1. 

Median duration of 
treatment (months)
median 19

range 2-132

Study status/reason for discontinuation (# of patients) ¶

§ Continuing treatment (n=2)
* Adverse event: Grade 3 or 4 thrombocytopenia (n=2)
** Serious adverse event: sepsis (n=3), inflammatory mixed neuropathy/myopathy and altered mental status (n=1)
¥ Withdrew consent (n=1)
^ Unsatisfactory therapeutic effect; discontinued per investigator discretion (n=5)
‡ Disease progression (n=4)

¶ Data through 3/1/2017; best response at any time on therapy
Solid bars are KIT D816 mutation-positive, two patterned bars are KIT D816 mutation-negative

¥

‡
§

§
*

**

**
**
**

^

^
^
^

^

DeAngelo et al., Leukemia. 2018 Feb;32(2):470-478. 

Durability of Midostaurin Response

DeAngelo et al., Leukemia. 2018 Feb;32(2):470-478.

Reduction of Bone Marrow Mast Cell Burden on Midostaurin
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DeAngelo et al., Leukemia. 2018 Feb;32(2):470-478.

Bone Marrow and Serum Tryptase Responses

0%   Complete Remission
38% Incomplete Remission

DeAngelo et al. Leukemia. 2018 Feb;32(2):470-478

Overall and Progression-Free Survival – 10 year follow up data

Median OS = 40 months

Median PFS = 41 months
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Avapritinib is a Potent, Highly Selective Inhibitor of KIT D816V

Evans EK, et al. Sci Transl Med. 2017;9:

Avapritinib Imatinib Sunitinib Regorafenib Crenolanib Midostaurin

Kinase binding 
profile

KIT D816V 
exon 17 IC50, 
nM

0.27 8150 207 3640 1.5 2.9

Binding profiles of selected TKIs

DeAngelo D et al., Nat Med. 2021 Dec;27(12):2183-2191.
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Phase 1 EXPLORER Trial of Avapritinib in Patients With Advanced SM 
and Other Refractory Myeloid Malignancies  

Objectives: RP2D, safety, ORR per m-IWG-MRT-ECNM, patient-reported outcomes
Total number of Patients = 86; Patients with AdvSM = 69

avapritinib
30-400 mg once daily

Part 1: Dose escalation 
(N = 32)

Part 2: Expansion (N = 54)
Cohort 1

avapritinib
300 mg once daily in adv SM

Cohort 2
avapritinib

200 mg once daily in  AdvSM, mIWG-
MRT-ECNM   

evaluable

AdvSM (ASM, SM-AHN or 
MCL) or 

relapsed/refractory 
myeloid malignancy 

Age ≥ 18 years, ECOG 
performance status 0-3, 

platelets ≥ 25 x109/L

DeAngelo D et al., Nat Med. 2021 Dec;27(12):2183-2191.

Parameter Adv SM Pts (N = 69) mIWG Evaluable Pts (N = 53)
Median age, years (range) 67 (34-83) 65 (34-83)

SM subtype, n (%)
• ASM
• SM-AHN
• MCL

8 (12%)
48 (70%)
13 (19%)

3 (6%)
37 (70%)
13 (25%)

ECOG PS, n (%)
• 0-1
• 2-3

48 (70%)
21 (30%)

36 (68%)
17 (32%)

Any prior therapy, %
• Prior midostaurin
• Prior cladribine

41 (59%)
23 (33%)  
10 (14%)

32 (60%)
17 (32%)
7 (13%)

Median bone marrow mast cell burden, % (range) 40 (5 – 95) 50 (5 – 95)
Median serum tryptase, µg/L (range) 173 (12 – 1414) 182 (21 – 765)
KIT D816V allele fraction, median % (range) 14 (0 – 81) 17 (0 – 81)

EXPLORER
Baseline Characteristics of the AdvSM Patients

DeAngelo D et al., Nat Med. 2021 Dec;27(12):2183-2191.
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Treatment-emergent adverse events (AEs)
Adverse event, n 
(%) Any Grade Grade 3/4

Anemia 47 (55) 26 (30)
Thrombocytopenia 33 (44) 29 (34)
Neutropenia 17 (20) 13 (15)

Periorbital edema 59 (69) 2 (2)
Diarrhea 39 (45) 1 (1)
Nausea 38 (44) 3 (3)
Fatigue 35 (41) 8 (9)
Peripheral Edema 34 (40) 0
Vomiting 31 (36) 4 (5)
Arthragia 24 (28) 3 (3)
Hair color changes 22 (26) 1 (1)
Memory impairment* 20 (23) 0 
Abdominal pain 19 (22) 1 (1)
Dizziness 19 (22) 2 (2)
Decreased appetite 20 (23) 1 (1)
Pruritis 16 (19) 0
Constipation 19 (22) 1 (1)
Dysgeusia 16 (19) 0

NON-HEMATOLOGICAL AEs >15% (N=86)

HEMATOLOGICAL AEs >10% (N=86)

AEs of note: ascites (n=6 [9%]; n=1 [1%] at ≥ grade 3), pleural effusion (n=9 [13%], n= 1[1%] at ≥ grade 3)
*Cognitive effects include cognitive disorder, confusional state, memory impairment and encephalopathy
**1 ICB was in setting of severe head trauma

• 17% (15/86) discontinued due to treatment-related AEs

• Refractory ascites, encephalopathy and ICB

• Cognitive impairment occurred in 21 patients
• Mostly grade 1 (20%) or Grade 2 (7%)

• Intracranial bleeding (ICB) occurred in 9 patients (13%)**

• 5 of 9 patients resumed therapy 
• No new ICB events reported since implementing 

dose modifications for thrombocytopenia 

• 41% (28/69) with AdvSM remain on treatment

• Most AEs were grade 1 or 2

• Cytopenias were most common ≥ grade 3 
treatment-related AE

• No grade 5 treatment-related AEs

BM Mast Cell Reduction

92% of pts had a > 50% decrease in MC burden
77% had complete elimination

DeAngelo D et al., Nat Med. 2021 Dec;27(12):2183-2191.
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Serum Tryptase Reduction

DeAngelo D et al., Nat Med. 2021 Dec;27(12):2183-2191.

99% of pts had a > 50% decrease in serum tryptase
74% of pts achieved a level of < 20 ng/mL

Spleen Volume Reduction

DeAngelo D et al., Nat Med. 2021 Dec;27(12):2183-2191.

82% of pts had a > 35% decrease in spleen volume by MRI
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KIT D816V BM VAF Reduction from Baseline

DeAngelo D et al., Nat Med. 2021 Dec;27(12):2183-2191.

80% of pts had a > 50% decrease in KIT D816V VAF
30% of patients achieved a complete molecular response

Change in AdvSM-SAF TSS from Baseline

DeAngelo D et al., Nat Med. 2021 Dec;27(12):2183-2191.
TSS = total symptom score
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Overall Responses by Central Review per mIWG

Overall Survival

DeAngelo D et al., Nat Med. 2021 Dec;27(12):2183-2191.

Medial OS = NR
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Gotlib j et al., Nat Med. 2021 Dec;27(12):2192-2199.

Evaluable, Cohort 1 (n=52)
AdvSM with ≥1 evaluable C-findingb

Non-Evaluable, Cohort 2 (n=10)
AdvSM without evaluable C-findingb

PATHFINDER Phase 2 Registrational Study

a60 patients received 200 mg and 2 patients received 100 mg. bPer IWG-MRT-ECNM criteria, response assessment requires ≥1 evaluable C-finding at baseline. MCL without an evaluable C-finding may be assessed for 
response based on disease burden alone (Gotlib et al. Blood. 2013;21:2393–2401). cPatients with sufficient follow-up for response assessment are on study ≥6 months (with ≥2 bone marrow assessments to allow for a 
confirmed response) or are off the study at any timepoint. ECOG PS, Eastern Cooperative Oncology Group performance status; MCL, mast cell leukemia; QD, once-daily.

Central
Review

Pre-specified 
Interim Analysis

Primary Endpoint (Cohort 1)
 Adjudicated ORR by modified IWG-MRT-ECNM criteria

 Interim analysis: Null hypothesis was 28% and a 1-sided 
type I error rate of 0.00625

Secondary Endpoints (Both Cohorts)
 Change in patient-reported symptoms (key secondary) 

and quality of life
 Change in disease burden
 Safety

 Central diagnosis of AdvSM
 ≥18 years of age
 ECOG PS 0–3

 Excluded: Platelets <50 × 109/L
(added in 2019 to reduce risk of intracranial bleeding)

Avapritinib 200a mg QD Starting Dose (Both cohorts)

Once 32 patients
have sufficient follow-upc

All data in presentation is as of June 23, 2020 data cut-off

Enrolled 
(N=62)
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Best Confirmed Response, n (%)
All AdvSM 

(n=32)a

Overall Response Rate 
(CR + CRh + PR + Cl) 24 (75)

CR or CRh 6 (19)

Complete Remission (CR) 0

CR with partial hematologic recovery 6 (19)

Partial Remission (PR) 10 (31)

Clinical Improvement (CI) 8 (25)

Stable Disease (SD) 4 (13)

Progressive Disease (PD) 1 (3)

Not Evaluable (NE) 3 (9)b

Efficacy of Avapritinib 200 mg QD in Interim Analysis

aOne patient in evaluable population started at 100 mg QD. bThree (9%) of 32 patients in the interim analysis were assessed as not evaluable for response due to coming off study for AE before 13 weeks.
ANC, absolute neutrophil count; BM, bone marrow; Hgb, hemoglobin; MC, mast cells. 

Interim analysis: passed (P=1.60E-9)

All data in presentation is as of June 23, 2020 data cut-off

CRh (mIWG-MRT-ECNM) requires
• Full resolution of all evaluable C-findings 
• BM MC aggregates eliminated
• Serum tryptase <20 ng/mL
• Resolution of palpable hepatosplenomegaly

• Partial hematologic recovery
• ANC >0.5 × 109/L with normal differential
• Platelet count >50 × 109/L 
• Hgb level >8.0 g/dL

PR requires
• Full resolution of ≥1 evaluable C-findings
• ≥50% reduction in BM MCs, serum tryptase

Best Confirmed Response, n (%)
All AdvSM 

(n=32)a

Overall Response Rate 
(CR + CRh + PR + Cl) 24 (75)

CR or CRh 6 (19)

Complete Remission (CR) 0

CR with partial hematologic recovery 6 (19)

Partial Remission (PR) 10 (31)

Clinical Improvement (CI) 8 (25)

Stable Disease (SD) 4 (13)

Progressive Disease (PD) 1 (3)

Not Evaluable (NE) 3 (9)b

Responses in All Subtypes of AdvSM, Regardless of Prior Therapy

aOne patient in evaluable population started at 100 mg QD. bThree (9%) of 32 patients in the interim analysis were assessed as not evaluable for response due to coming off study for AE before 13 weeks.

AdvSM Subtype

ASM
(n=2)

SM-AHN 
(n=26)

MCL
(n=4)

2 (100) 21 (81) 1 (25)

1 (50) 5 (19) 0

0 0 0

1 (50) 5 (19) 0

1 (50) 8 (31) 1 (25)

0 8 (31) 0

0 2 (8) 2 (50)

0 0 1 (25)

0 3 (12) 0

Any Prior Therapy

Yes 
(n=23)

No
(n=9)

17 (74) 7 (78)

3 (13) 3 (33)

0 0

3 (13) 3 (33)

7 (30) 3 (33)

7 (30) 1 (11)

2 (9) 2 (22)

1 (4) 0

3 (13) 0

All data in presentation is as of June 23, 2020 data cut-off
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Avapritinib Led to Profound Reductions in 
Bone Marrow Mast Cells and Serum Tryptase

Bone Marrow Mast Cells Serum Tryptase

 88% of patients achieved ≥50% reduction in marrow mast cells
 60% of patients achieved elimination of marrow mast cell 

aggregates

 93% of patients achieved ≥50% reduction in serum 
tryptase

 43% of patients achieved reduction to <20 ng/mL

MC aggregates eliminated
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n=50 n=58

All data in presentation is as of June 23, 2020 data cut-off

VAF, variant allele fraction.

Avapritinib Led to Profound Reductions 
in KIT D816V Allele Fraction and Spleen Volume

 60% of patients achieved ≥50% reduction in VAF
 35% of patients achieved VAF of <1%

 66% of patients have a ≥35% reduction in 
spleen volume
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All data in presentation is as of June 23, 2020 data cut-off

≥35% reduction
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Exploratory analysis of reasons for progression
• EXPLORER (NCT02561988) is a phase I dose escalation study of avapritinib in 86 patients 

with local diagnosis of AdvSM, of which 69 were centrally confirmed1

• Avapritinib 30–400 mg was studied with expansion cohorts at 200 mg and 300 mg QD

Data cut-off: May 27, 2020 (median follow-up of 23 months).
aAs determined by investigator; a subset with AML met the mIWG-MRT-ECNM criteria definition for progressive disease.
AML, acute myeloid leukemia; mIWG-MRT-ECNM, (modified) International Working Group-Myeloproliferative Neoplasms Research and Treatment & European Competence Network on 
Mastocytosis; QD, once-daily. 
1. DeAngelo D et al. Nat Med. 2021.

• Only 14 (20%) patients had clinical 
progressiona on treatment
‒ 10 (21%) patients with SM-AHN, 4 (31%) 

with MCL, and 0 with ASM had clinical 
progression

• Median duration of treatment was 9.5 months
• The majority were AHN or AML progressions 

in patients with baseline AHN
• Only 2 patients, both with MCL, had a SM 

progression

Baseline diagnosis

Deininger et al., ASH 2021
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Hgb, hemoglobin; Plts, platelets; WHO, World Health Organization.
1. Jawhar M et al. J Clin Oncol. 2019;37:2846–2856.

Overall survival is more favorable in patients with a low baseline 
Mutation-Adjusted Risk Score (MARS)

MARS1 is a validated, WHO-independent 
prognostic score based on 5 parameters:

1) >60 years of age
2) Anemia (Hgb <10 g/dL)
3) Thrombocytopenia (Plts <100×109/L)
4) 1 S/A/R mutation
5) ≥2 S/A/R mutations

MARS 
category
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Newer Strategies
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APEX: A Phase 2 Open-Label, Multicenter Clinical Study of Bezuclastinib in 
Patients with Advanced Systemic Mastocytosis 

PART 1: DOSE OPTIMIZATION*
N=60

PART 2: EXPANSION**
N=80 

AdvSM IWG evaluable (N=60) 

KEY ENTRY CRITERIA

• Diagnosed with ASM, SM-
AHN, or MCL per WHO 
2016 Classification

• Measurable disease per 
mIWG-MRT-ECNM (IWG) 
confirmed by Eligibility 
Committee

• No restrictions on prior 
therapy

R

1:1:1:1

Selected
Dose

AdvSM w/C-Findings not measurable per 
IWG (N=20)

Primary Endpoint 
• Dose Optimization: Incidence of AEs/SAEs, laboratory changes, PK, biomarkers, ORR
• Expansion: ORR (confirmed CR, CRh, PR and CI) per mIWG-MRT-ECNM and assessed by Central Response Review Committee

Other Endpoints
• Safety/Tolerability: Incidence of AEs leading to dose modification, changes in Patient Reported Outcomes (PROs)
• Efficacy: DOR, TTR, PFS, OS, pure pathologic response
• PK/PD: plasma concentration of bezuclastinib, serum tryptase, KIT D816V burden 

*Interim analysis (IA) when ~28 pts (~7pts/dose level) have completed Cycle 2 (C2) to enrich at promising dose levels
**Part 2 may be expanded based on Part 1 results and Regulatory Authority discussions

50 mg BID

100 mg BID

200 mg BID

400 mg QD

Bezuclastinib Demonstrated Substantial Serum Tryptase Reductions

Summary of Clinical Activity

• 11/11 patients experienced 
a ≥50% reduction in serum 
tryptase 

• 89% median reduction in 
serum tryptase

• 6/11 patients achieved a 
serum tryptase level <20 
ng/mL

• Prior avapritinib patients 
achieved similar magnitude 
improvement as treatment 
naïve population

Data as of: 24May2022
DeAngelo D,. et al. European Hematology Association (EHA) 2022 Hybrid Congress; Vienna, Austria, 10 June 2022: Abstract Code: P1049

<20 ng/mL serum tryptase

A, prior avapritinib; M, prior midostaurin
*Patient discontinued ava due to intracranial hemorrhage, **Patient discontinued ava due to thrombocytopenia

Maximum Percent Change in Serum Tryptase from Baseline

69

70



Systemic Mastocytosis: Diagnostic and 
Therapeutic Updates
Daniel J. DeAngelo, MD, PhD

June 14, 2022

36

Bezuclastinib Demonstrated Impressive Bone Marrow MC Reductions

Summary of Clinical Activity

• 8/8 patients with ≥2 cycles 
of treatment and available 
Cycle 3, Day 1 (C3D1) data 
achieved ≥50% reduction 
in bone marrow mast cells

• 6/8 patients (C3D1) 
achieved complete 
clearance of mast cell 
aggregates by central 
review 

Data as of: 24May2022
DeAngelo D,. et al. European Hematology Association (EHA) 2022 Hybrid Congress; Vienna, Austria, 10 June 2022: Abstract Code: P1049

Percent Change in Bone Marrow Mast Cell at C3D1

A, prior avapritinib; M, prior midostaurin
**Patient discontinued avapritinib due to thrombocytopenia

Bezuclastinib Demonstrated Impressive KIT D816V VAF Reductions
Summary of Clinical Activity

• 8/8 patients (C3D1) 
demonstrated decreases in 
KIT D816V variant allele 
fraction (VAF) by ddPCR

Data as of: 24May2022
DeAngelo D,. et al. European Hematology Association (EHA) 2022 Hybrid Congress; Vienna, Austria, 10 June 2022: Abstract Code: P1049

A, prior Avapritinib; M, prior midostaurin
**Patient discontinued Avapritinib due to thrombocytopenia

Percent Change in KIT D816V VAF at C3D1
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PIONEER
Phase 2 Trial of Avapritinib in Patients with Indolent SM

Akin C, et al. ASH 2019. Abstract 2950.

Randomization to avapritinib at 
25, 50, or 100 mg daily, or 

placebo, plus BSC

Primary 
endpoint

Pts with ISM with moderate-to-
severe symptoms; ≥1 symptom 
in skin or GI domains at 
baseline and ≥ 1 uncontrolled 
baseline symptom with ≥2 
symptomatic therapies

Determine 
RP2D

Rollover to part 3: 
avapritinib at RP2D + BSC

Part 2: Pivotal efficacy

avapritinib at RP2D + BSC

Placebo daily + BSC

Pts with ISM with moderate-to-
severe symptoms; ≥1 symptom 
in skin or GI domains at 
baseline and ≥ 1 uncontrolled 
baseline symptom with ≥2 
symptomatic therapies

Efficacy by 
TSS 

change
Rollover to part 3: 
avapritinib at RP2D + BSC

Part 1: Dose selection

Primary 
endpoint

Avapritinib 25 mg QD improved objective measures of MC 
burden versus placebo

20

40
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200%
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Serum Tryptase
(Central Assessment)

Bone Marrow MC
(Central Assessment)a

Blood KIT D816V Allele Fraction
(Central Assessment)

Based on data cut-off date of December 27, 2019
Akin C, et al. ASH 2019. Abstract 2950.
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Avapritinib Improved Symptom Burden at all Doses by ISM-SAF
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Weeks
0 4 8 12 16

Placebo (n=9)
Avapritinib 25 mg (n=10)

ISM-SAF TSS

Avapritinib 50 mg (n=10)
Avapritinib 100 mg (n=10)

TSS
Fatigue

Brain fog

Flushing

Spots

Bone pain
Itching

Headache

Abdominal pain

Dizziness

Nausea

Diarrhea 80
70
60
50
40
30
20
10

Avapritinib 25 mg (n=10)

80
70
60
50
40
30
20
10

Placebo (n=9)
TSS

Fatigue

Brain fog

Flushing

Spots

Bone pain
Itching

Headache

Abdominal pain

Dizziness

Nausea

Diarrhea

Baseline
Week 16

Mean symptom scores

• Similar temporal improvements in all individual symptoms that comprised TSS were observed across the 3 QD avapritinib doses (Line graph)
• Based on tolerability and efficacy findings, avapritinib 25 mg QD was selected as the RP2D
• A significant ~30% mean symptom reduction in ISM-SAF TSS was observed in avapritinib-treated patients (all cohorts combined) versus placebo by 

Week 16 (P=0.001, not shown)
• By Week 16, avapritinib 25 mg improved the most bothersome symptoms (47% of patients at baseline) in the skin and neurological domains versus 

placebo (Radar plots)

Based on data cut-off date of December 27, 2019

Akin C, et al. ASH 2019. Abstract 2950.

Some Unanswered Questions

• What is the best approach for patients with SM-AHN?
• Combination therapy?
• Stem cell transplantation? If so, when?

• What is the mechanism of drug resistance to avapritinib?

• What is the best approach for patients with indolent or 
smoldering SM?

• What about mast cell activation syndrome (MCAS)?
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Next Steps

• Derive and validate pure 
pathologic response criteria for 
SM

• Establish new response criteria 
for SM-AHN

• Compare Avapritinib versus Best 
Available Therapy

• Await final readout of the 
Indolent SM (Pioneer) trial 

• New Agents
• Bezuclastinib (CPT-9486) APEX 

trial in Adv SM now enrolling

Summary

• Systemic mastocytosis is a clinico-pathologic entity
• Clinical subtypes have been revised and correlate with prognosis 

(WHO 2016) 
• KIT D816V is a pathognomonic mutation
• KIT mutation is a late event phenotypic modification towards mast 

cells
• Midostaurin and Avapritinib are safe and effective targeted therapies 

for advanced SM
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The End: Questions?
Questions or need help?
Email: daniel_deangelo@dfci.harvard.edu
Phone: 617-632-2645
Administrative Assistant: 617-582-8410
New Patients: 617-632-6028
Page: 617-632-3352 #41284
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