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Indolent systemic mastocytosis: a KIT D816V-driven disease with 
substantial impact on quality of life
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• Systemic mastocytosis (SM) is driven by aberrant mast 

cells carrying a KIT D816V mutation in >95% of cases1,2

• Indolent systemic mastocytosis (ISM) is the most 

common subtype of SM, and over time, patients can 

progress to advanced disease in 5–19% of cases3–5

• Clinical manifestations of ISM are caused by the 

aberrant KIT D816V-mutant mast cells and most 

commonly include cutaneous, gastrointestinal, and 

neurocognitive symptoms, which may be unpredictable 

and debilitating7–9

Neurocognitive

Brain fog, depression, 

migraines, anxiety

Musculoskeletal 

Bone pain, osteoporosis,

osteopenia, bone fractures

Gastrointestinal 

Diarrhea, nausea/vomiting,

abdominal pain
Systemic

Fatigue, malaise,

weight loss

Cardiovascular

Syncope, dizziness,

palpitations, hypotensive

anaphylaxis

Skin

Darier’s sign,

urticaria pigmentosa,

flushing, pruritus KIT

D816V

mast

cells

Hematologic

Risk of progression 

to advanced 

disease



The PIONEER trial examined avapritinib, a potent and selective 
KIT D816V inhibitor, as a treatment for ISM1,2

• Primary endpoint: avapritinib safety and efficacy

• Basis of US FDA and EMA approvals of avapritinib for adults with ISM

– May 2023 FDA approval; December 2023 EMA approval for ISM

• Full data previously presented1,2

Part 3

Open-label extension
Double-blind treatment period

(24 weeks)

Part 2

Part 1

Both groups continued optimized BSC as needed

(N=212)

R

2:1

All Part 1 and 2 patients on 

avapritinib (ongoing)a

Avapritinib 25 mg QD

n=141

Placebo

n=71

Determination of 
recommended 

Part 2 dose

n=39

Study initiation: June 2020 Data cut for treatment period: June 2022 Open-label extension: to 2027

an=226, includes patients from Part 1 who continued avapritinib 25 mg QD or crossed over from placebo to avapritinib 25 mg QD. This also includes patients from Part 2 who 

received avapritinib 25 mg QD or who crossed over from placebo to avapritinib 25 mg QD.

BSC, best supportive care; QD, once daily.

1. Castells M et al. Presented at AAAAI 2023. Oral #627; 2. Gotlib J et al. NEJM Evidence 2023;2(6):EVIDoa2200339



PIONEER was the first successful randomized controlled trial of a 
KIT D816V-targeting agent in ISM that addresses the breadth of 
symptoms in patients with ISM1,2
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Mean absolute change from baseline up to 48 weeks in individual symptoms per the ISM-SAF (0–10), by treatment group
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Data cut-off: June 23, 2022.

ISM-SAF, Indolent Systemic Mastocytosis-Symptom Assessment Form.

1. Castells M et al. Presented at AAAAI 2023. Oral #627; 2. Gotlib J et al. NEJM Evidence 2023;2(6):EVIDoa2200339 
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Longer-term efficacy data with median 2 years of follow-up 
demonstrate durable improvements in symptoms and quality of life

• The mean change (standard deviation) in total symptom score (TSS) was –17.66 (19.32) at Week 48, and –18.80 (22.46) at Week 

96 in the on-study patients that received avapritinib 25 mg QD, with continued responses seen in all symptom domains
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Quality of Life score
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Change in symptom score at 48 weeks 

Data cut-off: November 17, 2023.

MC-QoL score, Mastocytosis Quality of Life score; TSS, total symptom score.



The open-label extension on PIONEER (Part 3) allows for 
characterization of longer-term experience with avapritinib

Part 3

Double-blind treatment period

(24 weeks)

Patients from Part 1 and 2 (ongoing)a

Part 2

Part 1

Determination of 

recommended 

dose

n=39

Primary endpoint: avapritinib safety and efficacy

Basis of US FDA and EMA approvals of 

avapritinib for adults with ISM 

Full data previously presented1,2

• Evaluate long-term clinical experience

• >80% of patients remain on avapritinib after a median follow-up of 25.2 months (range, 0.7–

53.5 months)b

• Option for dose escalation to 50 mg in Part 3

Open-label extension

Avapritinib 25 mg QD

n=141

Placebo

n=71

aIncludes patients from Part 1 who continued avapritinib 25 mg QD or crossed over from placebo to avapritinib 25 mg QD. This also includes patients from Part 2 who 

received avapritinib 25 mg QD or who crossed over from placebo to avapritinib 25 mg QD. bData cut-off: November 17, 2023.



Baseline demographics of 226 patients exposed to avapritinib 
25 mg QD in Parts 1, 2, or 3

Patient demographic On-study patients who received avapritinib 25 mg QD (n=226)

Age (years), median (range) 49.8 (18–79)

Female, n (%) 166 (73)

Baseline BMI (kg/m2), median (range) 28.1 (17.6–51.4)

Medical history of anaphylaxis, n (%) 36 (16)

ISM symptom burden

Baseline TSS, mean (SD) 48.1 (19.5)

Mast cell burden

Median (range) serum tryptase (central), ng/mL 39.2 (3.6–590.4)

Median (range) bone marrow biopsy mast cells (central), % 7.0 (1.0–60.0)

Median (range) KIT D816V VAF in peripheral blood, % 0.39 (undetectable–41.29)

Duration of avapritinib therapy

≥12 months, n (%) 205 (91)

≥24 months, n (%) 132 (58)

≥36 months, n (%) 17 (8)

≥48 months, n (%) 7 (3)

Data cut: November 17, 2023.

BMI, body mass index; SD, standard deviation; VAF, variant allele frequency.   



The safety profile of avapritinib remained favorable with 
longer-term follow-up of two years

Randomized controlled part 2a All patients who 

received avapritinib 25 

mg QD during Parts 1, 

2, or 3 (N=226)b

Avapritinib 25 mg QD 

(n=141)

Placebo

(n=71)

Median length of follow-up 

(months)c
5.5 5.5 25.2

Any AEs, n (%) 128 (91) 66 (93) 223 (99)

Any treatment-related AEs, n (%) 77 (55) 32 (45) 158 (70)

Grade ≥3 AEs 30 (21) 15 (21) 94 (42)

Grade ≥3 treatment-related AEs 3 (2) 2 (3) 13 (6)

Serious adverse eventsd 7 (5) 8 (11) 38 (17)

Treatment-related serious adverse 

eventse
0 (0) 0 (0) 3 (1)

Most common TRAEs (≥5% of patients), n (%)

Peripheral edema 9 (6) 1 (1) 26 (12)

Headache 11 (8) 7 (10) 21 (9)

Periorbital edema 9 (6) 2 (3) 20 (9)

Nausea 9 (6) 6 (8) 18 (8)

Diarrhea 4 (3) 2 (3) 13 (6)

Fatigue 6 (4) 2 (3) 13 (6)

Alopecia 5 (4) 3 (4) 12 (5)

Dizziness 4 (3) 5 (7) 10 (4)

TRAEs leading to discontinuation 2 (1) 1 (1) 6 (3)

• No new safety concerns were identified 

with longer treatment exposure 

• Grade ≥3 treatment-related AEs remain 

limited

• There continues to be a low rate of 

treatment discontinuation due to 

treatment-related AEs

• The most frequently reported AE 

associated with treatment was edema, with 

the majority of edema events being 

Grade 1

Longer-term safety conclusions

aData cut: June 23, 2022. bData cut: November 17, 2023. cReflects median length of follow up during the indicated study period; 89% of patients receiving avapritinib and 88% of patients

receiving placebo in Part 2 rolled over to Part 3. dOne death (Grade 5 serious adverse event) occurred on study unrelated to treatment. The patient had a medical history of atrial fibrillation, and 

the event was assessed as due to anaphylaxis in the context of atrial fibrillation. eSerious TRAEs included diarrhea (1), gastric hemorrhage (1), and peripheral edema (1).

AEs, adverse events; TRAEs, treatment-related adverse events.



At baseline, patients who dose escalated to 50 mg QD had higher 
mast cell burden

Data cut: November 17, 2023.

Patient demographic

Patients who did 

not dose escalate

(n=198)

Patients who 

dose escalated 

(n=28) P-value

Age (years), median (range) 51.0 (18–79) 48.2 (22–72) 0.46

Female, n (%) 144 (73) 22 (79) 0.65

ISM symptom burden

Baseline TSS score, mean (SD) 47.1 (19.7) 54.7 (16.9) 0.04

Mast cell burden

Median (range) serum tryptase (central), ng/mL 37.5 (3.6–590.4) 55.3 (13.0–444.0) 0.02

Median (range) bone marrow biopsy mast cells (central), % 7.0 (1.0–60.0) 10.0 (3.0–50.0) 0.003

Median (range) KIT D816V VAF in peripheral blood, % 0.28 (0.00–29.2) 1.14 (0.01–41.29) 0.006



Early data demonstrates promising efficacy and safety of 
avapritinib 50 mg QD in a select subset of patients with ISM

• 28 patients (12%) who received avapritinib 25 mg in PIONEER parts 1 or 2 (n=226) have escalated to 50 mg

• Median time on avapritinib at the 50-mg dose level is 4.7 months (range, 0.5–16.7)

Early safety

• The only TRAE occurring in >1 patient after initiation of the 50 mg dose was peripheral edema (n=4)

Early efficacy

• 21 out of 21 patients who completed two cycles of avapritinib 50 mg had a stable-to-improved TSS (18 with improvement 

in TSS, 3 with stable TSS)a

• No patients have discontinued after protocol-defined dose escalation

aDefined as <10% increase in TSS.

Data cut: November 17, 2023.



Summary

• Patients with ISM can suffer from a wide range of debilitating symptoms often not adequately controlled by 

BSC medications

• PIONEER is the first randomized, double-blind, placebo-controlled trial of a highly selective KIT D816V-targeting agent in 

patients with ISM and led to the EMA and FDA approval of avapritinib for the treatment of this disease

• Avapritinib achieved durable improvements in overall symptom scores, symptom domain scores, and quality of life 

measures through 96 weeks

• Avapritinib was generally well-tolerated with a longer-term safety profile consistent with previously reported results and no 

new safety concerns identified after a median follow-up of 2 years on therapy

• Avapritinib at a dose of 50 mg QD has promising early efficacy and safety, and thus, may represent an option for some 

patients with ISM, potentially for those with high disease burden at baseline

• Avapritinib selectively targets KIT D816V, the underlying driver of disease

• Avapritinib maintains a favorable benefit-risk profile in ISM after a median of 2 years of therapy

Conclusion



Acknowledgements

• We thank the patients and their families for making the PIONEER study possible 

• We also thank the investigators and clinical trial teams who participated in the study

• Medical writing support was provided by Akanksha Srivastava, MSc, and Travis Taylor, BA, of Paragon (a division of Prime, 

Knutsford, UK). Funded by Blueprint Medicines Corporation. The sponsor reviewed and provided feedback on the 

presentation. However, the authors had full editorial control and provided final approval of all content


	Main Presentation
	Slide 1
	Slide 2: Longer-Term Safety of Avapritinib in Indolent Systemic Mastocytosis: the Phase 2 PIONEER Study
	Slide 3: Disclosures
	Slide 4: Indolent systemic mastocytosis: a KIT D816V-driven disease with substantial impact on quality of life
	Slide 5: The PIONEER trial examined avapritinib, a potent and selective  KIT D816V inhibitor, as a treatment for ISM1,2
	Slide 6: PIONEER was the first successful randomized controlled trial of a KIT D816V-targeting agent in ISM that addresses the breadth of symptoms in patients with ISM1,2
	Slide 7: Longer-term efficacy data with median 2 years of follow-up demonstrate durable improvements in symptoms and quality of life 
	Slide 8: The open-label extension on PIONEER (Part 3) allows for characterization of longer-term experience with avapritinib
	Slide 9: Baseline demographics of 226 patients exposed to avapritinib  25 mg QD in Parts 1, 2, or 3
	Slide 10: The safety profile of avapritinib remained favorable with  longer-term follow-up of two years
	Slide 11: At baseline, patients who dose escalated to 50 mg QD had higher mast cell burden
	Slide 12: Early data demonstrates promising efficacy and safety of avapritinib 50 mg QD in a select subset of patients with ISM
	Slide 13: Summary
	Slide 14: Acknowledgements


