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Key Points

• Responses to
avapritinib in patients
with previously treated
AdvSM were rapid,
deep, and sustained.

• Efficacy was observed
in all subtypes of
AdvSM regardless of
number/type of prior
therapies or less
favorable somatic
mutations.
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Advanced systemic mastocytosis (AdvSM) is a rare myeloid neoplasm, driven by the KIT

D816V mutation in >90% of patients. Avapritinib, a potent, highly selective D816V-mutant

KIT inhibitor, is approved for treatment of adults with AdvSM by the US Food and Drug

Administration, regardless of prior therapy, and the European Medicines Agency for

patients with prior systemic therapy, based on EXPLORER (#NCT02561988; clinicaltrials.

gov) and PATHFINDER (#NCT03580655; clinicaltrials.gov) clinical studies. We present latest

pooled efficacy and safety analyses from patients who received ≥1 systemic therapy prior to

avapritinib in EXPLORER/PATHFINDER. Overall response rate in response-evaluable

patients (n = 31) was 71% (95% confidence interval: 52% to 86%; 22/31), including 19% (6/31)

with complete remission (CR)/CR with partial recovery of peripheral blood counts (CRh).

Median time to response was 2.3 months, median time to CR/CRh was 7.4 months, and

median duration of response (DOR) was not reached. Reductions ≥50% in bone marrow

mast cell infiltration (89%), KIT D816V variant allele fraction (66%), serum tryptase (89%),

and reductions ≥35% in spleen size (70%) occurred in most patients. Median OS was not

reached (median follow-up 17.7 months). Avapritinib was effective in all AdvSM subtypes,

regardless of number/type of prior therapies or poor prognostic somatic mutations.

Treatment-related adverse events (TRAEs) were observed in 94% of patients, most

commonly grade 1/2; 57% had TRAEs of at least grade 3; 81% remained on treatment at 6

months. Avapritinib in adults with AdvSM who received prior systemic therapy was

generally well tolerated, with high response rates regardless of prior systemic therapy.
22 May 2022; prepublished online
2022; final version published online
loodadvances.2022007539.
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LORER and PATHFINDER studies that
be made available, beginning 12 months
tion, to any investigators who sign a data
logically sound proposal to medinfo@

blueprintmedicines.com. The trial protocol will also be made available, as will a data
fields dictionary.

The full-text version of this article contains a data supplement.
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Introduction

Systemic mastocytosis (SM) is a rare myeloid neoplasm, charac-
terized by proliferation and accumulation of mast cells in the bone
marrow, skin, and visceral organs.1-6 SM is associated with the KIT
D816V mutation in >90% of cases.7-10 Advanced SM (AdvSM)
includes 3 subtypes: aggressive SM (ASM), SM with an associated
hematologic neoplasm (SM-AHN), and mast cell leukemia (MCL).4

In SM-AHN, the AHN is most often myeloid, and the KIT D816V
mutation as well as other myeloid-specific somatic mutations are
often present in both the neoplastic mast cells and the AHN.11

Proliferation and infiltration of neoplastic mast cells can result in
life-threatening organ damage due to infiltration by mast cells.4

Symptoms are often severe and debilitating and complicated by
mast cell mediator release, leading to functional impairment and
reduced quality of life.2,12

The median overall survival (OS) in patients with AdvSM is <3.5 years
due to complications of high disease burden and mast cell–related
organ damage or disease progression to secondary acute myeloid
leukemia (AML) or MCL.3,4,13,14 In a study of patients with AdvSM
treated with the multikinase inhibitor midostaurin, the median OS was
28.7 months, and the median progression-free survival was 14.1
months.14 Among AdvSM subtypes, MCL has a particularly poor
prognosis, with a median OS ranging from 2 to 23 months.3,12,14-16

Reduction in KIT D816V expressed allele burden of at least 25%
after 6 months was associated with longer OS.17,18

In addition to KIT D816V, patients with AdvSM often have other
somatic mutations associated with myeloid neoplasms.19-22

Mutations in SRSF2, ASXL1, and RUNX1 (S/A/R) genes are
associated with a significantly reduced treatment response,
progression-free survival, and OS in patients with AdvSM, including
those treated with midostaurin.11,17,23,24 The Mutation-Adjusted
Risk Score (MARS) in AdvSM provides a validated risk estimate
by combining clinical parameters (anemia, thrombocytopenia, and
age >60 years) and the presence of S/A/R mutations.18,25

Several systemic therapies are used in the treatment of AdvSM.
Midostaurin is licensed by the European Medicines Agency and the
US Food and Drug Administration as monotherapy for the treat-
ment of adults with AdvSM, regardless of prior systemic ther-
apy.14,26,27 Cladribine and interferon-α (IFN-α) have also been used
in the treatment of AdvSM.28,29 Allogeneic hematopoietic stem cell
transplantation (alloHSCT) is another treatment option for some
patients with AdvSM; to date, it has most often been used for
patients with SM-AHN.30 In addition to SM, treatment of AHNs
such as myelodysplastic syndrome (MDS) or overlap MDS/myelo-
proliferative neoplasms (MPN), including chronic myelomonocytic
leukemia (CMML), may also require treatment of the AHN, for
example with DNA methyltransferase inhibitors such as azacitidine
or decitabine.

Avapritinib is a highly selective inhibitor of the KIT D816V mutation
(half maximal inhibitory concentration, 0.27 nM).31 The clinical
development of avapritinib in AdvSM comprises the phase 1
EXPLORER study (clinicaltrials.gov #NCT02561988) and the
phase 2 PATHFINDER study (clinicaltrials.gov #NCT03580655),
which tested efficacy and safety of avapritinib in both treatment-
naïve and previously treated patients and demonstrated an overall
8 NOVEMBER 2022 • VOLUME 6, NUMBER 21
response rate (ORR) of 75% in both studies.32-34 Based on these
results, avapritinib at a starting dose of 200 mg once daily (QD)
was approved by the US Food and Drug Administration in June
2021 for the treatment of adults with AdvSM (including ASM,
SM-AHN, and MCL), regardless of prior therapy.35 This was fol-
lowed by the approval of avapritinib at the 200 mg QD starting
dose by the European Commission in March 2022 for patients with
AdvSM (including ASM, SM-AHN, and MCL) who had received at
least 1 prior systemic therapy.36 Here, we provide the first
comprehensive report of the efficacy and safety of avapritinib in
patients with AdvSM following 1 or more prior systemic therapies.
Methods

EXPLORER was a phase 1, open-label study of avapritinib in
patients with AdvSM and relapsed or refractory myeloid malig-
nancies, conducted in North America and Europe. This study
comprised a dose escalation (part 1) and a dose expansion phase
(part 2). The full protocol of EXPLORER was approved by the
institutional review board or independent ethics committee of each
participating center.

PATHFINDER is an ongoing, international, multicenter, open-label,
single-arm, phase 2 registrational study of avapritinib administered
at a starting dose of 200 mg QD in patients with a centrally
confirmed diagnosis of AdvSM. The response to treatment for both
studies was confirmed by central pathology review and adjudicated
by the steering committee. The definition of response to treatment
(presented as ORR) included CR, complete remission with partial
recovery of peripheral blood counts (CRh; defined as CR but with
residual cytopenias), partial remission (PR), and clinical improve-
ment (CI) according to the modified International Working Group-
Myeloproliferative Neoplasm Research and Treatment-European
Competence Network on Mastocytosis response criteria (mIWG-
MRT-ECNM).33,37 The full protocol of PATHFINDER was approved
by the institutional review board or independent ethics committee
of each participating center.

Both studies enrolled patients with AdvSM regardless of number of
lines or type of prior systemic therapy.33,34 For SM-AHN disease
subtype, the AHN was required to be myeloid. Patients with AML, very
high- or high-risk MDS (as defined by the International Prognostic
Scoring System for Myelodysplastic Syndromes),38 and Philadelphia
chromosome–positive malignancies were excluded from both studies.
In addition, patients with myeloid AHNs with ≥10% blasts in bone
marrow or peripheral blood were excluded from the PATHFINDER
study. Patients considered by the investigator to be candidates for
alloHSCT for treatment of AdvSM were excluded from the PATH-
FINDER study; previous treatment with alloHSCT was permitted.
Palliative and supportive care medications were allowed.

Following the observation of an increased risk of intracranial bleed
(ICB) with thrombocytopenia, both study protocols were amended to
exclude patients with platelets < 50 × 109/L at baseline. Other risk
mitigation measures included increased platelet count monitoring,
updated dose guidance for treatment interruption, support for severely
low platelet counts, and treatment discontinuation following ICB of
any grade according to common terminology criteria.

Full study design details, including statistical analysis methods for
EXPLORER and PATHFINDER, have been previously described.33,34
SECOND-LINE AVAPRITINIB IN AdvSM 5751
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Table 1. Baseline demographic characteristics (prior systemic

therapy pooled efficacy and prior systemic therapy pooled safety

populations)

Prior systemic

therapy pooled

efficacy population

(n = 31)

Prior systemic

therapy pooled

safety population

(n = 53)

Age, median years (range) 68 (37-82) 69 (31-86)

Male 21 (68) 35 (66)

Female, n (%) 10 (32) 18 (34)

Race, white n (%) 31 (100) 47 (89)

ECOG performance status, n (%)

0-1 20 (65) 36 (68)

2-3 11 (35) 17 (32)

AdvSM subtype (central assessment), n (%)

ASM 1 (3) 6 (11)

SM-AHN* 22 (71) 34 (64)

MCL 8 (26) 13 (25)

KIT D816V mutation by central
assay, n (%)

28 (90) 49 (92)

≥1 S/A/R mutation per central
assay, n (%)

13 (42) 20 (38)

BM MC burden, median %
(range)

60.0 (10.0-95.0) 50.0 (1.0-95.0)

Serum tryptase level, median
ng/mL (range)

334.0 (23.8-1600.0) 312.0 (19.9-1600.0)

Spleen volume, median mL
(range)

781.6 (298.5-2270.0) 781.6 (44.2-2600.8)

KIT D816V VAF in peripheral
blood, median % (range)

13.4 (0-45.3) 18.9 (0-47.5)

Number of prior systemic therapies, n (%)

1 18 (58) 29 (55)

≥2 13 (42) 24 (45)

Prior systemic therapy, n (%)†

Azacitidine 2 (6) 3 (6)

Cladribine 4 (13) 10 (19)

Hydroxyurea 3 (10) 4 (8)

Interferon‡ 4 (13) 8 (15)

Midostaurin 23 (74) 43 (81)

Other 10 (32) 16 (30)

Brentuximab vedotin 0 0

Dasatinib 1 (3) 5 (9)

Decitabine 1 (3) 1 (2)

Imatinib 5 (16) 7 (13)

Investigational antineoplastic
drugs

2 (6) 3 (6)

Nilotinib 0 2 (4)

Protein kinase inhibitors
(unspecified)

0 1 (2)

Purine analogs 0 1 (2)

Radiotherapy 0 0

alloHSCT 1 (3) 1 (2)

Thalidomide 1 (3) 1 (2)

Table 1 (continued)

Prior systemic

therapy pooled

efficacy population

(n = 31)

Prior systemic

therapy pooled

safety population

(n = 53)

Reason for discontinuation of prior therapy, n (%)

Completed scheduled cycles of
treatment

0 2 (4)

Disease progression§ 18 (58) 23 (43)

Toxicity 7 (23) 14 (26)

Otherǁ 6 (19) 14 (26)

Best response to most recent prior therapy, n (%)

CR 0 0

PR 6 (19) 11 (21)

CI 3 (10) 6 (11)

SD 8 (26) 13 (25)

PD 5 (16) 6 (11)

Otherǁ 9 (29) 17 (32)

Median duration on most recent
prior therapy, months (range)

7.9 (0-121.8) 8.0 (0-121.8)

Percentages referring to patient numbers have been rounded to whole numbers and may
not add up to 100%.
BM, bone marrow; ECOG, Eastern Oncology Cooperative Group; MC, mast cell; MPN-U,

myeloproliferative neoplasm - unclassified; SD, stable disease; VAF, variant allele fraction.
*Subtypes of AHN were: Prior systemic therapy pooled efficacy population: CEL, n = 3;

CMML, n = 9; MDS, n = 3; MDS/MPN-U, n = 4; MPN, n = 1; and other, n = 2. Prior
systemic therapy pooled safety population: CEL, n = 3; CMML, n = 15; MDS, n = 3;
MDS/MPN-U, n = 7; MPN, n = 2; and other, n = 4.
†Patients may have received >1 prior systemic therapy.
‡Includes pegylated interferons.
§Includes patients who discontinued due to PD/relapse/refractory disease.
ǁ“Other” includes combined data for “other response,” unknown, and missing data.
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Analysis populations

Post hoc efficacy and safety analyses were performed in the
populations described as follows:

Efficacy analyses

Response rate and OS analyses were performed in patients who
were centrally adjudicated as response-evaluable per mIWG-MRT-
ECNM criteria. “C-findings” of weight loss due to malabsorption,
osteolytic lesions, and platelets < 100 × 109/L but ≥ 75 × 109/L
were not considered evaluable (patients needed “C-findings” other
than these to be considered response evaluable). All patients had
received ≥1 prior systemic therapy and initiated 200 mg QD avap-
ritinib in the EXPLORER or PATHFINDER studies by 23 June 2020
(n = 31; prior systemic therapy pooled efficacy population). This
enrollment cutoff was employed to ensure, based on previous
experience,33,34 that patients had sufficient follow-up to achieve a
response. Response rates were also analyzed in response-evaluable
8 NOVEMBER 2022 • VOLUME 6, NUMBER 21
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patients with ≥1 prior systemic therapy who initiated 200 mg
avapritinib in PATHFINDER by 20 April 2021 (n = 47; prior systemic
therapy PATHFINDER population); this analysis was done to capture
responses in all pretreated patients who initiated the recommended
dose of avapritinib in this pivotal phase 2 study.

Disease burden analyses, including changes in clinicopathological
measures of response (bone marrow mast cell infiltration, serum
tryptase, KIT D816V variant allele fraction [VAF], and spleen vol-
ume), are presented for all patients from the EXPLORER and
PATHFINDER study populations who were treated with avapritinib
200 mg QD starting dose, had ≥1 prior systemic therapy, and were
enrolled by 23 June 2020 (n = 53; prior systemic therapy pooled
safety population) and had available baseline and on-treatment
evaluations. KIT D816V VAF was quantified by digital droplet poly-
merase chain reaction, with a limit of detection of 0.17%. Analyses of
maximal change in absolute blood eosinophil counts are presented
for the subgroup of patients in the prior systemic therapy pooled
safety population with baseline eosinophil counts ≥0.5/mL, and
analyses of maximal change in absolute blood monocyte count are
shown for patients in the subgroup with an AHN of CMML. Survival
analyses are included for the prior systemic therapy pooled efficacy
and prior systemic therapy pooled safety populations. Within the
latter, we also analyzed the subset of patients for whom KIT D816V
VAF evaluations at baseline and at week 8 were available (n = 37).
Consistent with previous studies, we grouped patients according to
≥25% or <25% reductions in KIT D816V VAF levels.17,18 MARS
risk groups were defined as low (0-1), intermediate (2), and high
(3-5) according to published criteria.25

Safety analyses

Safety analyses are presented for patients in the prior systemic
therapy pooled safety population, and also for all patients in
EXPLORER or PATHFINDER who were treated with avapritinib
200 mg QD starting dose, regardless of whether prior systemic
treatment was received (n = 126; full pooled safety population);
analyses include a summary of treatment-related adverse events
(AEs) (TRAEs) and TRAEs leading to dose interruptions, dose
modifications, and treatment discontinuations, as well as cognitive
effects and ICBs, which have previously been observed in clinical
trials of avapritinib.33,34

Results

Patients and treatment

Demographic and baseline characteristics for the prior systemic
therapy pooled efficacy population (n = 31), which only included
patients who were evaluable per the mIWG-MRT-ECNM criteria,
and the prior systemic therapy pooled safety population (n = 53),
which included all patients with prior systemic therapy treated at a
dose of 200 mg, are presented in Table 1, and those for the full
pooled safety population (n = 126) and prior systemic therapy
PATHFINDER population (n = 47) are shown in supplemental
Table 1. Patient disposition and analysis populations for
EXPLORER and PATHFINDER studies are shown in Figure 1. A
large proportion of patients in the prior systemic therapy pooled
efficacy population were treated with 2 or more prior systemic
therapies (42%). Most had previously received midostaurin
(n = 23; 74%); other treatments included azacitidine (n = 2), cla-
dribine (n = 4), hydroxyurea (n = 3), and IFN-α (n= 4), along with
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small numbers of patients who received other treatments including
other tyrosine kinase inhibitors (imatinib or dasatinib), alloHSCT, or
investigational drugs. The most common reasons for discontinua-
tion of prior systemic therapy were disease progression (18
patients; 58%) and toxicity (7 patients; 23%) (Table 1).

Of the 53 patients in the prior systemic therapy pooled safety pop-
ulation, 33 (62%) remained on treatment at the data cutoff; the most
frequent reasons for discontinuation were AEs (n = 9 [17%]),
withdrawal of consent (n = 4 [8%]), and disease progression (n = 4
[8%], of which 1 [2%] was due to progression to secondary AML).

Median baseline platelet counts were similar in the prior systemic
therapy pooled safety population (n = 53) and in treatment-naïve
patients who initiated 200 mg QD avapritinib in EXPLORER or
PATHFINDER (n = 28; 148.0 × 109/L and 173.5 × 109/L,
respectively; supplemental Table 2).

Efficacy

Response rates

The ORR in the prior systemic therapy pooled efficacy population
(n=31) was 71% (22/31; 95%confidence interval [95%CI], 52% to
86%). The median time to response across all AdvSM subtypes was
2.3 months (range, 0.5-26.7 months). Median time to CR/CRh was
7.4 months (range, 1.8-32.2 months). Median duration of response
was not reached. At 12and24months, respectively, 95%and84%of
initial responders continued to respond to treatment.

Response to avapritinib occurred across all AdvSM subtypes,
including SM-AHN (77%; 17/22 patients) and MCL (50%; 4/8
patients) (Table 2). Responses in the SM component were observed
across all SM-AHN subtypes. ORRs were similar in patients without
(78%) vs with (62%) 1 or moreS/A/Rmutations (Table 3). Treatment
discontinuation due to progressive disease (PD) was similar in
patients with (1/20; 5%) or without (3/33; 9%) baseline S/A/R
mutations in the prior systemic therapy pooled safety population.

Among patients with a recorded response to prior therapy, ORR to
avapritinib was similar across response categories, with the highest
response rate to avapritinib found in patients who had previously
achieved PR (83%; 5/6). In patients who previously had stable
disease, the largest group in this population, 75% (6/8) patients
had a response to avapritinib (supplemental Table 3).

Responses were observed in patients regardless of prior therapy,
including midostaurin (17/23; 74%), cladribine (2/4; 50%), IFN-α
(4/4; 100%), hydroxyurea (3/3; 100%), and azacitidine (1/2; 50%)
(supplemental Table 4).

ORR was 80% (95% CI, 52% to 96%) in 15 of 31 patients who dis-
continued theirmost recent prior therapy due toPDor relapse. Detailed
response data in these patients are provided in supplemental Table 5.

The ORR for patients in the prior systemic therapy PATHFINDER
population was 60% (95% CI, 44% to 74%) but with a shorter
median follow-up of 14.6 months compared with 17.7 months
(supplemental Table 6).

Disease burden measures

Waterfall plots for reductions from baseline of key clinicopathologic
disease burden parameters in AdvSM in the prior systemic therapy
pooled safety population, including bone marrow mast cell infiltrates,
SECOND-LINE AVAPRITINIB IN AdvSM 5753



Prior systemic therapy
pooled safety population

53 patients with prior systemic
therapy who initiated 200 mg
QD avapritinib

12 enrolled in EXPLORER
(data cut-off 27 May 2020)
41 enrolled in PATHFINDER
(data cut-off 23 June 2020) 

20 discontinued treatment
9 adverse event
               4 treatment-related
4 disease progression
4 withdrawal of consent
2 investigator decision
1 administrative/other

33 patients with treatment ongoing

6 enrolled in EXPLORER
27 enrolled in PATHFINDER

17 patients with treatment ongoing

4 enrolled in EXPLORER
13 enrolled in PATHFINDER

88 patients with treatment ongoing

10 enrolled in EXPLORER
78 enrolled in PATHFINDER

14 discontinued treatment
6 adverse event
               2 treatment-related
3 disease progression
2 withdrawal of consent
2 investigator decision
1 administrative/other

38 discontinued treatment
23 adverse event
             11 treatment-related
5 disease progression
6 withdrawal of consent
2 investigator decision
2 administrative/other

31 patients with prior systemic
therapy who initiated 200 mg
QD avapritinib evaluable by
mIWG criteria

9 enrolled in EXPLORER
(data cut-off 27 May 2020)
22 enrolled in PATHFINDER
(data cut-off 23 June 2020

126 patients with or without
prior systemic therapy who
initiated 200 mg QD avapritinib
by 20 April 2021

 21 enrolled in EXPLORERc

 105 enrolled in PATHFINDER

47 patients with prior systemic
therapy who initiated
200 mg QD avapritinib in
PATHFINDER by 20 April 2021,
evaluable by mIWG criteria

Prior systemic therapy
pooled efficacy population

Prior systemic therapy
PATHFINDER populationb Full pooled safety population

Prior systemic therapy +
non-prior systemic therapy

combined population

Prior systemic therapy
populations

193 patients enrolled by 20 April 2021
86 enrolled in EXPLORERa

107 enrolled in PATHFINDER

Figure 1. Patient disposition from EXPLORER and PATHFINDER studies. aEighty-six patients in EXPLORER include 16 non-AdvSM and 1 with CMML by central

diagnosis. bSmPC population included in supplemental Appendix. cOne patient enrolled who initiated 200 mg QD in EXPLORER with a local diagnosis of AdvSM was centrally

adjudicated to have indolent SM. SmPC, summary of medicinal product characteristics.
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serum tryptase levels, KIT D816V VAF in peripheral blood, and
spleen volume, are shown in Figure 2. Reductions were observed
across all disease burden parameters. Neoplastic mast cells were
measurable at baseline in 52 patients, and 89% (46 patients)
Table 2. Response to avapritinib by AdvSM subtype (prior systemic ther

Best response

Prior

All AdvSM (n = 31)

ORR, % (95% CI) (CR+CRh+PR+CI) 71 (52-86) 22/31

CR, n (%) 1 (3)

CRh, n (%) 5 (16)

PR, n (%) 14 (45)

CI, n (%) 2 (6)

SD, n (%) 4 (13)

PD, n (%) 1 (3)

NE, n (%) 4 (13)

Percentages have been rounded to whole numbers and may not add up to 100%.
NE, not evaluable.

5754 REITER et al
achieved at least 50% reduction from baseline in bone marrow mast
cell infiltrates, with 60% (31 patients) achieving total clearance of
mast cell aggregates. All patients had serum tryptase assessment
at baseline; reduction of serum tryptase ≥50% from baseline
apy pooled efficacy population)

systemic therapy pooled efficacy population (n = 31)

ASM (n = 1) SM-AHN (n = 22) MCL (n = 8)

100 (3-100) 1/1 77 (55-92) 17/22 50 (16-84) 4/8

0 1 (5) 0

1 (100) 4 (18) 0

0 10 (46) 4 (50)

0 2 (9) 0

0 1 (5) 3 (38)

0 0 1 (13)

0 4 (18) 0
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Table 3. Response to avapritinib by baseline S/A/R status (prior

systemic therapy pooled efficacy population)

Best response

Prior systemic therapy

pooled efficacy

population (n = 31)

≥1 S/A/R mutation(s)

at baseline

(n = 13)

No S/A/R mutations

at baseline

(n = 18)

ORR, n (%) (95% CI)

(CR+CRh+PR+CI)

8 (62) (32-86) 14 (78) (52-94)

CR, n (%) 0 1 (6)

CRh, n (%) 3 (23) 2 (11)

PR, n (%) 3 (23) 11 (61)

CI, n (%) 2 (15) 0

SD, n (%) 1 (8) 3 (17)

PD, n (%) 0 1 (6)

NE, n (%) 4 (31) 0

Percentages have been rounded to whole numbers and may not add up to 100%.
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was achieved in 89% (47 patients), and 55% (29 patients) achieved
serum tryptase levels <20 ng/mL. Baseline assessments of KIT
D816V VAF in peripheral blood were available for all patients. Of
these, 66% (35 patients) had a reduction of ≥50% from baseline,
and 21% (11 patients) had VAF below the limit of detection.
Baseline spleen volume assessment was available in all patients, of
whom 70% (37 patients) had a reduction in spleen volume of at
least 35% from baseline.

Of 16 patients with CMML as AHN, 15 (94%) showed reductions in
monocytes of >50% and 7 (44%) of at least 80% during avapritinib
treatment; only 2/16 patients still had raised levels at the latest
assessment point (supplemental Figure 1A). All 10 patients with
baseline eosinophil counts > 0.5x 109/L, 2 of whom had chronic
eosinophilic leukemia (CEL), had reductions in eosinophils with
avapritinib; 9/10 had reductions of >50%, and 8/10 had normal
levels at the latest assessment point (supplemental Figure 1B).

Overall Survival

Median OS was not reached in the prior systemic therapy pooled
efficacy population (Figure 3A), with estimated OS rates of 80%
(95% CI, 66% to 95%) at 12 months and 65% (95% CI, 48% to
83%) at 24 months. In the prior systemic therapy pooled safety
population, median OS was also not reached after a median follow-
up of 17.7 months (95% CI, 15.0-19.7; Figure 3A), with estimated
survival rates of 87% (95% CI, 77% to 96%) and 74% (95% CI,
60% to 88%) at 12 and 24 months, respectively. OS in these
populations by AdvSM subtype is shown in supplemental
Figure 2A-B. Median OS was not reached in any S/A/R status or
MARS risk category subgroup, and there were no statistically
significant differences between OS Kaplan-Meier curves (by log-
rank test) between S/A/R status (Figure 3B; P = .19) or MARS
risk category subgroups (Figure 3C; P = .08). At 12 months, OS in
S/A/R− patients (n = 33) was 91% (95% CI, 81% to 100%) and in
S/A/R+ patients (n = 20) was 80% (95% CI, 63% to 98%),
whereas at 24 months, OS was 81% (95% CI, 64% to 97%) in S/
A/R− and 64% (95% CI, 40% to 89%) in S/A/R+ patients. OS at
12 months was 95% in low- (n = 19; 95% CI, 85% to 100%), 93%
in intermediate- (n = 14; 95% CI, 79% to 100%), and 75% in
8 NOVEMBER 2022 • VOLUME 6, NUMBER 21
high-risk (n = 20; 95% CI, 56% to 94%) MARS categories,
whereas at 24 months, OS was 95% in low- (95% CI, 85% to
100%), 75% in intermediate- (95% CI, 49% to 100%), and 58% in
high-risk (95% CI, 33% to 84%) MARS categories. The difference
in OS between patients with <25% vs ≥25% reduction in levels of
KIT D816V VAF at week 8 as compared with baseline was not
significant (P = .16) (supplemental Figure 2C).

Safety

Median treatment duration (range) in the prior systemic therapy
pooled safety population (n = 53) was 14.6 months (0.2-43.3), and
the median daily dose (range) was 123 mg (32-289), with a median
relative dose intensity (range) of 56% (20-140). Median time to
dose reduction was 2.9 months (95% CI, 1.7-3.2). At 6 months, 15
(35%) patients were being treated with avapritinib at 200 mg QD.
The dose distribution at 6 months is provided in supplemental
Table 7.

TRAEs by preferred term occurring in ≥10% of patients in the prior
systemic therapy pooled safety population are shown in Table 4.
The most common TRAEs (occurring in ≥20% of patients) of any
grade were peripheral edema, thrombocytopenia, periorbital
edema, and diarrhea. The most common grade 3 or above TRAEs
according to common terminology criteria occurring in ≥10% of
patients were neutropenia, thrombocytopenia, and anemia. TRAEs
in the full pooled safety population are shown in supplemental
Table 8.

Dose interruptions due to TRAEs were required in 30 patients
(57%). The most common TRAEs leading to dose interruption
were neutropenia and thrombocytopenia (each n = 6; 11%),
cognitive disorder (n = 4; 8%), decreased white blood cell count,
and decreased platelet count (each n = 3; 6%). Of the 53 patients
in this population, 38 (72%) had at least 1 TRAE leading to dose
reduction. The most common TRAEs leading to dose reduction
were thrombocytopenia (n = 8; 15%), neutropenia (n = 5; 9%),
periorbital edema (n = 4; 8%), peripheral edema, asthenia,
decreased platelet count, and cognitive disorder (each n = 3; 6%).
In this population, 2 patients (4%) discontinued primarily due to a
TRAE, including 1 (2%) patient due to subdural hematoma and 1
(2%) due to decreased hemoglobin. There were no deaths due to
AEs.

ICB and cognitive disorder TRAEs in the prior systemic therapy
pooled safety population and the full pooled safety population are
shown in supplemental Table 9. Two patients (4%) experienced an
ICB, both subdural hematomas (1 grade 1 and 1 grade 4) (Table 4;
supplemental Tables 8 and 9). One ICB event (subdural hema-
toma, grade 4) was reported in a patient with a platelet count
< 50 × 109/L at baseline, who was enrolled prior to protocol
amendments requiring platelet counts ≥ 50 × 109/L at screening.
The other ICB event (subdural hematoma, grade 1) occurred in a
patient with a baseline platelet count of 76 × 109/L. This patient
had a platelet count of 60 × 109/L at the time of the ICB but
previously had platelet counts < 50 × 109/L during treatment with
avapritinib. The patient was also being treated with acetylsalicylic
acid concurrently. Thirteen patients (24.5%) experienced cognitive
TRAEs, of which only 2 (4%) were grade 3 (cognitive disorder).
The most common cognitive TRAEs of any grade in this population
were cognitive disorder (n = 8; 15%) and memory impairment
(n = 3, 6%).
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Figure 2. Percentage reduction from baseline in clinicopathological measures of response (prior systemic therapy pooled safety population, patients with

baseline assessment data available). (A) Bone marrow mast cell infiltrates (median percent). (B) Serum tryptase (ng/mL). (C) KIT D816V VAF (median percent). (D) Spleen

volume (mL).
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Figure 3. OS in different populations and according to baseline mutations and risk scores. OS shown in (A) all patients in the prior systemic therapy pooled efficacy

population and prior systemic therapy pooled safety population; (B) S/A/R− (0 mutations at baseline) and S/A/R+ (≥1 mutation at baseline) patients in the prior systemic therapy
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Table 4. TRAEs by preferred term occurring in at least 10% of the

prior systemic therapy pooled safety population

TRAE, n (%)

Prior systemic therapy pooled

safety population

(n = 53)

Any grade Grade ≥3

Patients with ≥1 event 50 (94) 30 (57)

Peripheral edema 24 (45) 0

Thrombocytopenia 17 (32) 7 (13)

Periorbital edema 16 (30) 1 (2)

Diarrhea 11 (21) 1 (2)

Anemia 10 (19) 6 (11)

Eyelid edema 9 (17) 0

Face edema 9 (17) 0

Cognitive disorder 8 (15) 2 (4)

Hair color changes 8 (15) 0

Neutropenia 8 (15) 8 (15)

Vomiting 7 (13) 1 (2)

Fatigue 7 (13) 1 (2)

Dysgeusia 7 (13) 0

Arthralgia 6 (11) 1 (2)

Headache 6 (11) 0

Asthenia 6 (11) 1 (2)

Platelet count decreased 6 (11) 4 (8)

Percentages have been rounded to whole numbers.
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Discussion

Patients with AdvSM treated with avapritinib at a starting dose of
200 mg QD following at least 1 line of prior systemic therapy
achieved rapid (median time to response, 2.3 months), deep (71%
ORR, with reductions in all measures of disease burden), and
sustained (median DOR not reached) response to treatment,
including sustained CR/CRh in almost 20% of patients. Similar
response rates were observed across all disease subtypes
regardless of the number or type of prior therapies.

Importantly, we demonstrate that the ORR to avapritinib therapy in
AdvSM patients following at least 1 line of prior systemic therapy
was comparable to previously reported data from the EXPLORER
and PATHFINDER studies for all patients, regardless of prior
therapy.34 Responses were durable (with median DOR not
reached) and were maintained despite dose reductions.34

Even patients with PD as their best overall response to their most
recent prior systemic therapy had an ORR of 60% to avapritinib,
and patients who discontinued their most recent prior therapy due
to either PD or relapse, following an initial response, had an ORR of
80%.

Avapritinib reduced bone marrow mast cell infiltration, serum
tryptase, KIT D816V VAF in peripheral blood, and spleen volume in
the vast majority of patients. Two-thirds of patients treated with
avapritinib had a reduction of ≥50% in KIT D816V VAF in blood,
with almost one-fourth achieving levels below the limit of detection
(0.17%). There was also a trend (P = .16) toward longer OS in
patients who achieved ≥25% reduction in KIT D816V VAF by
5758 REITER et al
week 8 compared with those who did not. However, disease
burden data analyses were limited by small patient numbers and
short follow-up and were not controlled for type 1 errors.

In patients with AdvSM treated with prior systemic therapies,
avapritinib demonstrated durable efficacy, with median OS not
reached after median 17.7 months of follow-up and a 74% esti-
mated OS rate at 24 months. Although direct comparisons cannot
be made in the absence of head-to-head trials, in a registry-based
study of patients with AdvSM, median OS was only 1.2 years with
cladribine and 1.5 years with midostaurin in the second-line
setting.18

Additionally, responses to avapritinib and OS in this population of
patients with AdvSM were similar in patients with or without S/A/R
mutation(s) (log-rank test P = .19), in agreement with previously
reported results from the EXPLORER and PATHFINDER
studies.33,34 OS rates at 12 months for avapritinib were similar
across MARS risk categories (log-rank test P = .08).25 Median OS
was not reached in any S/A/R status or MARS risk category
subgroup. S/A/R mutations have previously been associated with
shorter survival in AdvSM and lower response rates to midostaurin
treatment.17,23,24 Higher MARS scores have also been associated
with shorter median OS in patients treated with midostaurin.18 In
contrast, the response and survival data in AdvSM patients suggest
avapritinib treatment beyond the first-line setting can be effective
and may prolong survival in many patients, including those with
historically poorer prognoses.

The impact of avapritinib was also observed within the AHN
component of disease. Eosinophils were reduced in all patients
with elevated baseline eosinophils, and levels of peripheral mono-
cytes were also reduced in almost all patients with baseline mon-
ocytosis, suggesting an effect of avapritinib across multiple disease
components. These data may reflect the fact that cells derived from
the AHN component in AdvSM often carry the KIT D816V
mutation.11

These observations demonstrate high selectivity and potency of
avapritinib in targeting and inhibiting the primary oncogenic driver in
AdvSM regardless of prior therapy. Because SM-AHN represented
>70% of the population in this analysis, the high response rate and
low rate of progression (only 1 response-evaluable patient with PD)
suggest a clinically important effect of avapritinib across disease
subtypes, indicating that evaluation of avapritinib combined with
AHN-directed therapy may be worth exploring. It should be noted
that although patients in the study with SM-AHN responded well to
avapritinib, patients with certain AHN subtypes, including AML,
high-risk/very high-risk MDS as well as myeloid AHN with ≥10%
blasts in bone marrow or peripheral blood were excluded from
enrollment. These data, therefore, do not speak to the efficacy of
avapritinib or its role as a treatment in patients with more advanced
types of AHN.

The safety profile of avapritinib 200 mg QD starting dose was
generally well tolerated in this heavily pretreated patient population,
with few patients discontinuing treatment due to AEs. Dose
reduction was an important component in managing the tolerability
of avapritinib, along with platelet monitoring and other related
safety precautions. Comparable to EXPLORER (72%) and
PATHFINDER (68%) results,33,34 more than two-thirds of patients
(72%) required dose reduction due to TRAEs, with the most
8 NOVEMBER 2022 • VOLUME 6, NUMBER 21
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common being myelosuppression, including thrombocytopenia.
The rate of ICBs (2%) in patients with platelet counts > 50 × 109/L
was low. Although cognitive disorder was among the common
TRAEs (15%), <5% were grade 3 or above and <10% of patients
required dose reduction due to cognitive disorders, and impor-
tantly, no cognitive disorders resulted in treatment discontinuation.
Peripheral edema and edema in facial areas (including periorbital,
eyelid, and face edema) were observed as common non-
hematologic TRAEs, with only 1 edema event above grade 2 and
no patients requiring treatment discontinuation due to any type of
edema.

Limitations of the study, in the context of a rare disease, include the
lack of a comparator in a randomized controlled trial setting and the
retrospective nature of the analysis.

Summary

Data presented here support avapritinib 200 mg QD as a safe and
efficacious treatment for adult patients with all disease subtypes of
AdvSM who were previously treated with ≥1 prior systemic ther-
apy. Treatment with avapritinib was associated with rapid, deep,
and durable responses, including the major reduction of disease
burden in SM as well as AHN disease components. The current
analysis demonstrates that prior systemic therapy does not affect
the efficacy or safety of treatment with avapritinib.
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23. Muñoz-González JI, Jara-Acevedo M, Alvarez-Twose I, et al. Impact of somatic and germline mutations on the outcome of systemic mastocytosis. Blood
Adv. 2018;2(21):2814-2828.

24. Jawhar M, Schwaab J, Schnittger S, et al. Additional mutations in SRSF2, ASXL1 and/or RUNX1 identify a high-risk group of patients with KIT
D816V(+) advanced systemic mastocytosis. Leukemia. 2016;30(1):136-143.

25. Jawhar M, Schwaab J, Álvarez-Twose I, et al. MARS: Mutation-Adjusted Risk Score for advanced systemic mastocytosis. J Clin Oncol. 2019;37(31):
2846-2856.

26. Novartis Europharm Limited. Summary of Product Characteristics. Accessed 19 October 2020. https://www.ema.europa.eu/en/documents/product-
information/rydapt-epar-product-information_en.pdf

27. Novartis Pharmaceuticals Corporation. Prescribing Information. Accessed 19 October 2020. https://www.accessdata.fda.gov/drugsatfda_docs/label/2
017/207997s000lbl.pdf

28. Gleixner KV, Valent P, Sperr WR. Treatment of patients with aggressive systemic mastocytosis, mast cell leukemia and mast cell sarcoma: a single
center experience. Blood. 2018;132(suppl 1):1769.

29. Ustun C, Arock M, Kluin-Nelemans HC, et al. Advanced systemic mastocytosis: from molecular and genetic progress to clinical practice.
Haematologica. 2016;101(10):1133-1143.

30. Ustun C, Gotlib J, Popat U, et al. Consensus opinion on allogeneic hematopoietic cell transplantation in advanced systemic mastocytosis. Biol Blood
Marrow Transplant. 2016;22(8):1348-1356.

31. Evans EK, Gardino AK, Kim JL, et al. A precision therapy against cancers driven by KIT/PDGFRA mutations. Sci Transl Med. 2017;9(414):eaao1690.

32. DeAngelo DJ, Quiery AT, Radia D, et al. Clinical activity in a phase 1 study of Blu-285, a potent, highly-selective inhibitor of KIT D816V in advanced
systemic mastocytosis (AdvSM). American Society of Hematology 59th Annual Meeting and Exposition; 2017; Atlanta, GA.
8 NOVEMBER 2022 • VOLUME 6, NUMBER 21 SECOND-LINE AVAPRITINIB IN AdvSM 5761

http://refhub.elsevier.com/S2473-9529(22)00366-4/sref3
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref3
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref4
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref5
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref5
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref6
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref7
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref8
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref8
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref9
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref9
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref10
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref10
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref11
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref11
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref12
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref12
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref12
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref13
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref14
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref14
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref15
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref15
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref16
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref16
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref17
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref17
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref18
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref18
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref19
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref19
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref20
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref20
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref21
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref21
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref22
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref23
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref23
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref23
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref23
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref24
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref24
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref25
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref25
https://www.ema.europa.eu/en/documents/product-information/rydapt-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/rydapt-epar-product-information_en.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/207997s000lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/207997s000lbl.pdf
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref28
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref28
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref29
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref29
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref30
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref30
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref31
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref32
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref32


D
ow

nloaded
33. DeAngelo DJ, Radia DH, George TI, et al. Safety and efficacy of avapritinib in advanced systemic mastocytosis: the phase 1 EXPLORER trial. Nat Med.
2021;27(12):2183-2191.

34. Gotlib J, Reiter A, Radia DH, et al. Efficacy and safety of avapritinib in advanced systemic mastocytosis: interim analysis of the phase 2 PATHFINDER
trial. Nat Med. 2021;27(12):2192-2199.

35. Blueprint Medicines Corporation. AYVAKIT Prescribing Information. Accessed 23 June 2022. https://www.blueprintmedicines.com/uspi/AYVAKIT.pdf

36. BioSpace. Blueprint Medicines’ AYVAKYT (avapritinib) Receives European Commission Approval for the Treatment of Adults with Advanced Systemic
Mastocytosis. Accessed 23 June 2022. https://www.biospace.com/article/releases/blueprint-medicines-ayvakyt-avapritinib-receives-european-
commission-approval-for-the-treatment-of-adults-with-advanced-systemic-mastocytosis/#:~:text=All%20(725%2C521)-,Blueprint%20Medicines'%
20AYVAKYT%C2%AE%20(avapritinib)%20Receives%20European%20Commission%20Approval,Adults%20with%20Advanced%20Systemic%
20Mastocytosis

37. Gotlib J, Pardanani A, Akin C, et al. International Working Group-Myeloproliferative Neoplasms Research and Treatment (IWG-MRT) & European
Competence Network on Mastocytosis (ECNM) consensus response criteria in advanced systemic mastocytosis. Blood. 2013;121(13):2393-2401.

38. Greenberg PL, Tuechler H, Schanz J, et al. Revised international prognostic scoring system for myelodysplastic syndromes. Blood. 2012;120(12):
2454-2465.
5762 REITER et al 8 NOVEMBER 2022 • VOLUME 6, NUMBER 21

 from
 http://ashpublications.net/bloodadvances/article-pdf/6/21/5750/2054173/blooda_adv-2022-007539-m

ain.pdf by guest on 04 M
ay 2024

http://refhub.elsevier.com/S2473-9529(22)00366-4/sref33
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref33
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref34
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref34
https://www.blueprintmedicines.com/uspi/AYVAKIT.pdf
https://www.biospace.com/article/releases/blueprint-medicines-ayvakyt-avapritinib-receives-european-commission-approval-for-the-treatment-of-adults-with-advanced-systemic-mastocytosis/#:~:text=All%20(725%2C521)-,Blueprint%20Medicines&#x0027;%20AYVAKYT%C2%AE%20(avapritinib)%20Receives%20European%20Commission%20Approval,Adults%20with%20Advanced%20Systemic%20Mastocytosis
https://www.biospace.com/article/releases/blueprint-medicines-ayvakyt-avapritinib-receives-european-commission-approval-for-the-treatment-of-adults-with-advanced-systemic-mastocytosis/#:~:text=All%20(725%2C521)-,Blueprint%20Medicines&#x0027;%20AYVAKYT%C2%AE%20(avapritinib)%20Receives%20European%20Commission%20Approval,Adults%20with%20Advanced%20Systemic%20Mastocytosis
https://www.biospace.com/article/releases/blueprint-medicines-ayvakyt-avapritinib-receives-european-commission-approval-for-the-treatment-of-adults-with-advanced-systemic-mastocytosis/#:~:text=All%20(725%2C521)-,Blueprint%20Medicines&#x0027;%20AYVAKYT%C2%AE%20(avapritinib)%20Receives%20European%20Commission%20Approval,Adults%20with%20Advanced%20Systemic%20Mastocytosis
https://www.biospace.com/article/releases/blueprint-medicines-ayvakyt-avapritinib-receives-european-commission-approval-for-the-treatment-of-adults-with-advanced-systemic-mastocytosis/#:~:text=All%20(725%2C521)-,Blueprint%20Medicines&#x0027;%20AYVAKYT%C2%AE%20(avapritinib)%20Receives%20European%20Commission%20Approval,Adults%20with%20Advanced%20Systemic%20Mastocytosis
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref37
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref37
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref38
http://refhub.elsevier.com/S2473-9529(22)00366-4/sref38

	Efficacy and safety of avapritinib in previously treated patients with advanced systemic mastocytosis
	Introduction
	Methods
	Analysis populations
	Efficacy analyses
	Safety analyses

	Results
	Patients and treatment

	Efficacy
	Response rates
	Disease burden measures
	Overall Survival
	Safety

	Discussion
	Summary
	Authorship
	flink9
	References


