
• ISM is a clonal mast cell (MC) disease, primarily driven by the KIT D816V mutation in 

approximately 95% of cases1-4

• Patients often have lifelong debilitating symptoms across multiple organ systems, 

including uncontrolled, life-threatening anaphylaxis, and reduced quality of life4-7

• Frequency of anaphylaxis (20% to 49%) varies due to disease heterogeneity and 

diverse anaphylaxis classification systems; incidence is higher in patients with systemic 

mastocytosis (SM) versus the general population8-10

• ISM management strategies include trigger avoidance, self-injectable epinephrine, and 

symptom management with polypharmacy. However, symptoms may not be fully 

controlled by these measures in some patients, highlighting the need for more effective 

ISM-targeted therapies8,11

• Avapritinib is a potent and highly selective inhibitor of KIT D816V11

• Avapritinib is approved in the United States for adult patients with ISM and advanced 

SM and in Europe for adult patients with advanced SM after ≥1 prior systemic therapy; 

avapritinib is not recommended for patients with platelet counts <50×109/L12

• The PIONEER trial (NCT03731260), a global, randomized, placebo-controlled study, 

assessed efficacy and safety of the oral, highly selective, KIT D816V tyrosine kinase 

inhibitor avapritinib versus placebo, both with best supportive care, in patients 

with moderate-to-severe ISM (classified based on the WHO 2016 criteria) over a period 

of 24 weeks (Part 2 of the study); open-label extension of the trial is in progress13

• Here, we provide a descriptive report of anaphylaxis in the PIONEER study, detailing 

key baseline characteristics and the symptomatic journey of 13 patients, randomized to 

avapritinib 25 mg or placebo in Part 2 of the PIONEER study, and who had anaphylaxis 

either during the 12-week screening period (baseline) and/or during 24 weeks of 

avapritinib treatment (Part 2 of the study)

• We note that the trial was not powered to capture statistically significant changes in 

anaphylaxis between the avapritinib and placebo arms
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Results Conclusions

BM, bone marrow; MC, mast cell; MDS, myelodysplastic syndrome; MPN, myeloproliferative neoplasm; TKI, tyrosine kinase inhibitor; WHO, World Health 

Organization.
aRefers to overall number of patients who experienced anaphylactic events either during screening or during treatment with avapritinib. bPatient had 

hypercellular BM with loss of fat cells, discrete signs of dysmyelopoiesis without substantial cytopenias or WHO criteria for an MDS or MPN. cB findings 

represent MC infiltration in BM >30% by histology and baseline serum tryptase >200 ng/mL. 

• The overall results of the PIONEER study demonstrated that avapritinib significantly 

improved symptoms, reduced biomarkers of MC burden, and improved quality of 

life, with a well-tolerated safety profile similar to placebo

– Avapritinib represents a promising new treatment for patients with this rare, 

debilitating disease

• In Part 2 of the PIONEER study, patients who received avapritinib 25 mg had fewer 

anaphylaxis episodes over time compared to patients who received placebo

– 6 of the 8 patients in the avapritinib group who had baseline anaphylaxis had no 

events during Part 2 of the study

• We note that the true burden of anaphylaxis is unlikely captured by the short study 

duration and limited number of cases
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Methods

• Information on anaphylactic events requiring the use of epinephrine was collected 

during the study, including precipitating factors, associated symptoms, dose and 

frequency of epinephrine, steroids, and other medications administered for the event

• Baseline characteristics, known anaphylactic triggers, frequency of events on study, 

and safety are summarized

PIONEER Study Design

IgE, immunoglobulin E; ISM-SAF, Indolent Systemic Mastocytosis-Symptom Assessment Form; MC-QoL, Mastocytosis Quality of Life Questionnaire; QD, once 

daily; QoL, quality of life; R, randomization; VAF, variant allele fraction. 
aAnaphylactic events leading to treatment with epinephrine were considered for this subgroup analysis. bThe recommended dose of avapritinib for the double-

blind period and open-label extension was identified based on efficacy and safety results from Part 1 that included 4 cohorts: 25 mg avapritinib (n=10), 50 mg 

avapritinib (n=10), 100 mg avapritinib (n=10), and placebo (n=9). Patients treated with high-dose steroids within 7 days of primary endpoint (n=4) were excluded 

from the Week 24 analysis, but included at other timepoints of the study. Percentages were calculated based on available data at the timepoint. One-sided P

values are reported for primary and key secondary endpoints. 

Screening period

• Best supportive care 

medications (BSC) 

optimized for up to a 

month

̶ Antihistamines, 

cromolyn, anti-IgE 

antibody, leukotriene 

receptor antagonists, 

corticosteroids, etc.

• Eligibility

̶ Age ≥18 years

̶ ISM by central 

pathology review

̶ Moderate-to-severe 

symptoms (TSS ≥28) 

after ≥2 BSC 

medications

Symptoms

Primary endpoint

• Mean change in ISM-SAF 

Total Symptom Score 

(TSS) from baseline to 

Week 24

• Mean change in individual 

symptom scores of 

ISM-SAF

• Mean change in most 

severe symptom score

Biomarkers of mast cell burden 

Key secondary endpoints
• ≥50% reduction is serum tryptase levels

• ≥50% reduction in KIT D816V VAF in peripheral blood 

(or below level of detection [<0.02%] for patients with a 

detectable mutation at baseline)

• ≥50% reduction in bone marrow mast cell aggregates

Quality of life
• Mean % change in QoL score, as measured by MC-QoL

PART 2a

Randomization Double-blind treatment period

(24 weeks)

Both groups continued optimized BSC as needed
R

2:1

Placebo

n=71

Avapritinib 25 mg QDb

n=141

Avapritinib 25 mg QD

(ongoing)

Study initiation: 

June 2020

Data cut for treatment period: 

June 2022

Open-label extension: 

to 2027

(N=212)

Open-label extension

(5 years)

Demographics, Clinical Characteristics, and Treatment History

• Baseline demographics and clinical characteristics varied between the patients 

(Table 1)

– Numbers of known allergens/triggers for anaphylactic events were widely variable, 

with 13 being the highest

– Patients received multiple prior treatments for ISM including omalizumab, tyrosine 

kinase inhibitors (TKIs), and cytoreductive therapy

Table 1. Demographics, Clinical Characteristics, and Treatment History

Patients with 

anaphylactic 

eventsa 

Age, 

years Sex

Time from 

diagnosis to 

randomization, 

years Known allergens/triggers B findings

Omalizumab

Prior cytoreductive 

therapy/

TKI

# of best 

supportive 

care (BSC) 

medications

A
v

a
p

ri
ti

n
ib

n
=

1
0
/1

4
1

1 39 F 11 Not available No Yes Hydroxyurea 6

2 35 F 12 Vaccine
Hypercelluar 

BMb No No 4

3 61 F 4 Unknown No No No 4

4 50 F 6 Bee venom No No No 5

5 48 M 10 Possible stress, penicillin, contrast dye No No No 5

6 54 F 4 Fish, pork No No No 2

7 39 F 2

Adhesives, Augmentin, contrast dye, 

insect bite, strawberries, tramadol 

hydrochloride, wine, acetaminophen, 

aspirin, nizatidine, pineapple cake, mint, 

dust mites

No Yes
Interferon alpha, 

midostaurin
9

8 43 F 11

Mosquito bite, honey, tomato-based 

products, yeast-fermented sourdough 

bread, spicy food, morphine, 

ethylmorphine, tramadol, penicillin 

No No No 4

9 39 F 10

Bee and wasp stings, contrast agents, 

physical stress, friction, cold/heat, 

alcohol

No No

Interferon alpha, 

dasatinib, cladribine 

(2CdA), midostaurin

6

10 56 M 1 Unknown No No No 3

P
la

c
e
b

o

n
=

3
/7

1

11 34 F 1 Scented candle No Yes No 6

12 66 F 15 Not available

MC in BM, 

 tryptase >200 

ng/mLc

Yes No 7

13 30 F 3 Not available No Yes No 6

Baseline Diagnostics and Symptomatology

• Serum tryptase levels ranged from 3.6 ng/mL to 235.2 ng/mL; bone marrow mast cell 

burden varied from 1% to 25% (Table 2)

• 11 of the 13 patients had a detectable KIT D816V mutation with an allele burden that 

ranged from 0.07% to 6.75%

– KIT D816V mutations were not detected in 2 of the 13 patients

• Baseline TSS (Total Symptom Score) ranged between 31.0 to 85.6

Table 2. Baseline Diagnostics and Symptomatology

Patients with 
anaphylactic 

events

Serum 
tryptase 
(ng/mL) 

Bone 
marrow 

mast 
cells, %

KIT D816V 
mutation 

allele burden 
as measured 
by VAF using 

ddPCR, %

Mast cells 
(counts/mm2) 

in skin, 
lesional/

non-lesional

TSS
(range: 
0-110)a

GI
domain 
scoreb

Skin 
domain 
scorec

Neurocognitive 
domain 
scored

Skin 
involvement

A
v
a

p
ri

ti
n

ib
n

=
1

0
/1

4
1

1 3.6 3
Mutation not 

detected
150/148 33.0 3.4 11.1 9.7 Yes

2 104.0 20 4.54 587/307 34.8 5.5 12.4 11.5 Yes

3 38.6 15 0.96 NA 57.4 16.9 23.5 18.3 No

4 63.8 7 0.08 237/152 60.6 11.9 18.1 16.1 Yes

5 62.2 20 1.14 967/102 31.3 9.1 10.2 6.2 Yes

6 75.4 25 0.91 376/250 36.5 3.4 5.1 15.4 Yes

7 10.6 1 0.07 NA 74.2 18.9 16.2 22.5 No

8 27.5 5 0.26 385/104 82.5 15.6 21.1 26.5 Yes

9 25.1 7
Mutation not 

detected
109/117 85.0 18.6 22.5 26.0 Yes

10 4.2 3 0.77 NA 34.6 10.2 1.9 7.3 No

P
la

c
e

b
o

n
=

3
/7

1

11 25.5 10 0.07 370/148 85.6 21.5 24.5 23.4 Yes

12 235.2 15 6.75 739/311 31.0 0.9 13.1 8.7 Yes

13 26.3 7 0.68 535/72 38.2 4.9 12.5 10.3 Yes

AE, adverse event; ddPCR, digital droplet polymerase chain reaction; GI, gastrointestinal; NA, not available; TSS, Total Symptom Score; VAF, variant 

allele fraction. 
aTSS is based on severity of 11 ISM symptoms, each assessed from 0 (no symptom) to 10 (worst imaginable symptom). bGI domain score includes 

abdominal pain, diarrhea, and nausea. cSkin domain score includes spots, itching, and flushing. dNeurocognitive domain score includes brain fog, headache, 

and dizziness. 

Anaphylaxis Events 

• Overall, in the avapritinib group, 10 patients experienced anaphylactic events either during the screening period or during treatment in Part 2 of the study (Figure 1)

– 8 of the 10 patients in the avapritinib group experienced anaphylaxis during the screening period, prior to treatment with avapritinib 

• 6 of these 8 patients did not experience anaphylaxis during treatment with avapritinib

– 2 of the 10 patients in the avapritinib group did not experience anaphylaxis during screening but reported it during the treatment period

• Within the placebo group, none of the 3 patients experienced anaphylaxis during screening (Figure 1)

– All 3 patients experienced anaphylaxis during the treatment period (Part 2 of the study)

• Symptoms during the anaphylactic events varied, with skin reactions; swelling of the eyes, face or throat; dizziness; fainting and unconsciousness being most common

• The majority of events (83%) required the use of at least 1 dose of epinephrine (Table 3)

Figure 1. Anaphylaxis Events Relative to Randomization

Patient Case Study 

• The patient (#6), a 54-year-old woman, was diagnosed with ISM in 2017

• Prior to study entry, patient experienced severe headaches, nausea, joint and muscle 

pain, severe fatigue, and frequent anaphylactic reactions (3 anaphylactic events 

reported in the year before study entry; 2 anaphylactic events during the 12-week 

screening period, Figure 1)

• During the 24 weeks of avapritinib treatment, reduction in skin lesions (Figure 2), 

improvement in pain and increased energy were observed without the occurrence of 

anaphylactic events (Figure 1)

• From baseline to Week 24, the patient had an ~34% decrease in TSS

Figure 2. Case Study: In addition to an improvement in the area and color of skin lesions, 

patient had an improvement in incidence of anaphylaxis at Week 24 with avapritinib treatment 

Screening Part 2 C7D1 (24 weeks)

Quality of Life

• In PIONEER, avapritinib significantly improved symptoms and quality of life; patients reported improvement by Week 4 of treatment that was sustained through Week 24 of Part 214

• After treatment with avapritinib in Part 2, patients with anaphylaxis showed a reduction in MC-QoL scores (58.4 at baseline to 46.8 at Week 24), indicative of improvement from near-

severe to mild disease

• Short Form 12 (SF-12) physical scores (PCS) improved rapidly after Week 16 (30.2 at baseline to 34.9  at Week 24); SF-12 mental scores (MCS) also improved (42.2 at baseline to 

47.0 at Week 24)

• Patient Global Impression Severity (PGI-S) scores, indicative of global symptom severity, decreased throughout Part 2 (3.1 at baseline to 2.4 at Week 24)

Safety Outcomes

• Avapritinib was well tolerated with a safety profile similar to that of placebo

• Anaphylaxis was the only Grade 3 adverse event (AE) experienced in most patients, demonstrating the impact on the quality of life of these patients

• Except for anaphylaxis, most of the patients experienced AEs that were Grade 1 or 2 

– 1 out of 10 patients in the avapritinib group experienced Grade 3 AEs (dizziness, rash maculopapular, pruritus, chills, and feeling abnormal), assessed as not related to study drug

– 2 out of 3 patients in the placebo group experienced Grade 3 AEs (adenovirus infection in the first patient, events of gastroenteritis and mastocytosis in the second patient), 

assessed as not related to study drug

• There were no Grade ≥3 treatment-related AEs

• None of the AEs resulted in treatment discontinuation 
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Time (months)

Screening Time on study (Part 2)

P
a

ti
e

n
t

Treatment continued into Part 3

Avapritinib
Time prior to randomization from 

the first anaphylactic event during 

the 12-week screening period

Time on study until last reported 

anaphylactic event during the 

24̩-week treatment period

Treatment stoppedX

Anaphylaxis event requiring epinephrine

Placebo
Time on study until last reported 

anaphylactic event during the 

24-week treatment period

Treatment continued into Part 3

Anaphylaxis event without epinephrine

Randomization

Table 3. Anaphylaxis Events

Patients with 
anaphylactic 

events

Number of 
anaphylactic events 

during screening

Number of 
anaphylactic events 

during Part 2

Number of anaphylactic 
events requiring 

Epi-pen use

Event rate 
during 

screening 
(events/mo)

Event rate 
during
Part 2 

(events/mo)

A
v
a

p
ri

ti
n

ib
n

=
1

0
/1

4
1

1 1 2 3 0.33 0.33

2 1 0 1 0.33 0.00

3 1 0 1 0.33 0.00

4 1 0 0 0.33 0.00

5 1 0 1 0.33 0.00

6 2 0 2 0.67 0.00

7 1 4 5 0.33 0.67

8 0 1 0 0.00 0.17

9 0 1 0 0.00 0.17

10 1 0 0 0.33 0.00

P
la

c
e

b
o

n
=

3
/7

1

11 0 4 4 0.00 0.67

12 0 1 1 0.00 0.17

13 0 1 1 0.00 0.17
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