Duration of Treatment and Reduction in Serum Tryptase Levels in Patients with Advanced Systemic
Mastocytosis Treated with Avapritinib versus Best Available Therapy
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• The World Health Organization (WHO) classifies AdvSM in three subtypes: aggressive
systemic mastocytosis (ASM), SM with an associated hematologic neoplasm (SM-AHN),
and mast cell leukemia (MCL)3
• AdvSM patients frequently have poor prognosis4 and median durations of therapy (DOT) for
standards of care have ranged from 7.9−9 months in real-world practice5,6
• Recent research has shown that elevated serum tryptase level (≥125 ng/mL) is of prognostic
significance for AdvSM patients7
• Avapritinib, a selective inhibitor of KIT D816V, has been approved for AdvSM patients
in the United States (US)8 and Europe (for patients treated with prior systemic therapy)9
based on results from the Phase 1 EXPLORER (NCT02561988) and Phase 2 PATHFINDER
(NCT03580655) single-arm trials10,11
• As of yet, no randomized controlled trials (RCTs) have been conducted comparing clinical
outcomes for avapritinib versus best available therapy (BAT) for AdvSM

Aim
• This study (NCT04695431) compared DOT and maximum reduction in serum tryptase levels
between patients treated with avapritinib versus BAT,12 with this specific analysis including
avapritinib patients who received a starting dose of ≤200mg once daily

Methods
Data sources
• Clinical trial data (avapritinib cohort)
– Data from patients treated with avapritinib in the safety populations of the EXPLORER
and PATHFINDER trials was used (data cut-off: April 20, 2021; data on file, Blueprint
Medicines Corporation)
• Real-world data (BAT cohort)
– A global, observational, retrospective chart review study was conducted at 6 study
sites (4 European, 2 US) to identify and collect data from AdvSM patients who
received BAT
– De-identified data from eligible patients were abstracted from patient health records
into standardized electronic case report forms from March 26, 2021 to October 4, 2021

Sample selection

• The analysis included 136 avapritinib patients and 137 BAT patients, the latter contributing
213 lines of therapy
• Median (range) age for avapritinib and BAT patients was 68.0 (31.0−88.0) and 69.0
(20.9−87.5) years; 58.8% of patients were male in the avapritinib cohort versus 65.7% in the
BAT cohort
• There were 68 (50.0%) lines of therapy contributed from European patients in the avapritinib
cohort versus 179 (84.0%) in the BAT cohort; the remaining patients were treated at North
American sites (Table 1)
• Serum tryptase levels ≥125 ng/mL were identified in 102 (75.0%) and 137 (64.3%) lines of
therapy contributed from avapritinib and BAT cohorts (P<0.05)
• Patients in the avapritinib cohort were most frequently pre-treated with tyrosine kinase
inhibitors (TKI) (55.9%), followed by cytoreductive therapies (16.2%) (Table 2)
• Patients in the BAT cohort were most frequently pretreated with cytoreductive therapies
(26.8%), followed by TKIs (22.5%)
Table 1. Baseline demographics and clinical characteristics
Avapritinib
cohort

BAT
cohort

Number of unique patients

N = 136

N = 137

Number of lines of therapy

N = 136

N = 213

Baseline characteristics, unweighted sample

P value

3

Age (years)

0.710
66.8 (10.6)

Median (min, max)

65.8 (11.8)

68.0 (31.0, 88.0) 69.0 (20.9, 87.5)

---

Sex, n (%)
Female
Male

56 (41.2%)

73 (34.3%)

0.234

80 (58.8%)

140 (65.7%)

0.234

Region, n (%)
North America

68 (50.0%)

34 (16.0%)

<0.001*

Europe

68 (50.0%)

179 (84.0%)

<0.001*

0.1 (0.3)

--

1.0 (0.0, 6.0)

0.0 (0.0, 2.0)

--

0

51 (37.5%)

116 (54.5%)

0.003*

1

54 (39.7%)

63 (29.6%)

0.066

2

20 (14.7%)

24 (11.3%)

0.436

≥3

11 (8.1%)

10 (4.7%)

0.285

TKI therapy

76 (55.9%)

48 (22.5%)

<0.001*

Cytoreductive therapy

22 (16.2%)

57 (26.8%)

0.030*

Biologic therapy

18 (13.2%)

26 (12.2%)

0.907

Median (min, max)

Log-rank P value

50%

<0.001 *

0%

0

10

20

n (%)
Mean (SD)
Median (min, max)

136 (100.0%)

213 (100.0%)

--

1.1 (0.8)

1.0 (0.7)

--

• In IPTW-weighted Cox analysis, DOT was significantly longer for avapritinib versus BAT
(hazard ratio [95% CI]: 0.35 [0.23, 0.51]; P<0.001) (Table 4)
• Results were similar in subgroups (Table 4)
Table 3. Summary of best available therapies received by real-world patients
Overall

1.0 (0.0, 3.0)

1.0 (0.0, 3.0)

--

ECOG category, n (%)

43 (20.2%)

0.280

– Adults (aged ≥18 years) with a diagnosis of AdvSM and documented subtype

Anemia, n (%)

74 (54.4%)

119 (55.9%)

0.876

– Received ≥1 line of systemic therapy (not necessarily as first line) at a participating site
on or after January 1, 2009

Thrombocytopenia, n (%)

47 (34.6%)

112 (52.6%)

0.001*

Disease characteristics
AdvSM subtype diagnosis, n (%)
SM-AHN

91 (66.9%)

118 (55.4%)

0.043*

ASM

23 (16.9%)

62 (29.1%)

0.014*

MCL

22 (16.2%)

33 (15.5%)

0.984

Skin involvement
Any skin involvement, n (%)

47 (34.6%)

68 (31.9%)

0.694

Leukocyte count
≥16 x 109/L, n (%)

22 (16.2%)

52 (24.4%)

0.089

Serum tryptase (ng/mL)
≥125 ng/mL, n (%)

102 (75.0%)

137 (64.3%)

0.048*

KIT mutation2
Patients tested, n (%)
KIT D816V positive, n (%)

130 (95.6%)

136 (99.3%)

0.066

122 (93.8%)

124 (91.2%)

0.553

SRSF2/ASXL1/RUNX1 (S/A/R) mutation panel
Patients that were tested for at least one mutation, n (%)

136 (100.0%)

105 (76.6%)

<0.001*

Number of mutated genes in S/A/R panel, n (%)

Median (min, max)

1

1L

2L

3L+

1.6 (0.9)

1.6 (0.9)

1.0 (-)

1.0 (0.0)

1.0 (1.0, 7.0)

1.0 (1.0, 7.0)

1.0 (1.0, 1.0)

1.0 (1.0, 1.0)

83 (61.9%)

1 (100.0%)

2 (100.0%)

2

36 (26.3%)

36 (26.9%)

0 (0.0%)

0 (0.0%)

≥3

15 (10.9%)

15 (11.2%)

0 (0.0%)

0 (0.0%)

28

8

6

4

1

0

BAT 213

71

36

23

13

10

9

0

*P<0.05
Abbreviations: AdvSM: advanced systemic mastocytosis; BAT: best available therapy.
Note: The follow-up time for the BAT cohort was truncated to match the maximum follow-up time of the avapritinib cohort. In the BAT cohort, 137 patients contributed
213 lines of therapy to the analysis.

Table 4. Duration of treatment among subgroups of patients with AdvSM treated with
avapritinib versus BAT
Avapritinib

BAT

Number of unique patients

136

137

Number of lines of therapy

136

213

32.1 (23.8, NE)

5.5 (5.1, 7.0)

2009–2013

62 (29.1%)

45 (33.6%)

12 (23.1%)

5 (18.5%)

2014–2017

94 (44.1%)

53 (39.6%)

27 (51.9%)

14 (51.9%)

57 (26.8%)

36 (26.9%)

13 (25.0%)

8 (29.6%)

120 (56.3%)

85 (63.4%)

24 (46.2%)

11 (40.7%)

Cytoreductive therapy

82 (38.5%)

40 (29.9%)

27 (51.9%)

15 (55.6%)

Biologic therapy

22 (10.3%)

14 (10.4%)

6 (11.5%)

2 (7.4%)

N = 188

N = 122

N = 42

N = 24

Number of unique patients

85

67

Number of lines of therapy

85

97

NR (43.3, NE)

5.2 (3.1, 8.1)

Adjusted HR (95% CI)

0.34 (0.21, 0.56); P<0.001*

Avapritinib (200mg) vs BAT, 2L+
Number of unique patients

79

67

Number of lines of therapy

79

97

43.3 (17.7, NE)

5.2 (3.1, 8.1)

Median DOT, months (95% CI)
Adjusted HR (95% CI)

0.36 (0.22, 0.57); P<0.001*

*P<0.05
Abbreviations: 2L+: second or later lines of therapy; AdvSM: advanced systemic mastocytosis; BAT: best available therapy; CI: confidence interval; DOT: duration of
treatment; HR: hazard ratio.
[1] Stabilized IPTW weights were generated using the following baseline characteristics: age, sex, region, ECOG score, anemia (hemoglobin less than 10 g/dL),
thrombocytopenia (platelet count less than 100 x 109/L), AdvSM subtype, skin involvement, leukocyte count of 16 × 109 per L or higher, serum tryptase level of
125 ng/mL or higher, number of mutated genes within the SRSF2/ASXL1/RUNX1 gene panel, number of prior lines of therapy, and prior use of tyrosine kinase
inhibitor, cytoreductive, biologic or other systemic therapy.

Figure 2. Maximum percentage reduction in serum tryptase levels among subgroups of
patients with AdvSM treated with avapritinib ≤200mg versus BAT

TKI

Avapritinib

99 (52.7%)

69 (56.6%)

21 (50.0%)

9 (37.5%)

Ripretinib

4 (2.1%)

3 (2.5%)

0 (0.0%)

1 (4.2%)

Ibrutinib

3 (1.6%)

3 (2.5%)

0 (0.0%)

0 (0.0%)

Dasatinib

2 (1.1%)

2 (1.6%)

0 (0.0%)

0 (0.0%)

Imatinib

2 (1.1%)

1 (0.8%)

0 (0.0%)

1 (4.2%)

Cytoreductive therapy
Cladribine

45 (23.9%)

23 (18.9%)

13 (31.0%)

9 (37.5%)

Hydroxyurea

14 (7.4%)

8 (6.6%)

4 (9.5%)

2 (8.3%)

Azacitidine

2 (1.1%)

0 (0.0%)

1 (2.4%)

1 (4.2%)

Decitabine

2 (1.1%)

2 (1.6%)

0 (0.0%)

0 (0.0%)

0

73 (53.7%)

41 (39.0%)

0.034*

1

40 (29.4%)

42 (40.0%)

0.113

Interferon-alfa

10 (5.3%)

8 (6.6%)

2 (4.8%)

0 (0.0%)

≥2

23 (16.9%)

22 (21.0%)

0.528

Pegylated interferon

6 (3.2%)

3 (2.5%)

3 (7.1%)

0 (0.0%)

Brentuximab vedotin

4 (2.1%)

3 (2.5%)

1 (2.4%)

0 (0.0%)

Gemtuzumab ozogamicin

1 (0.5%)

0 (0.0%)

0 (0.0%)

1 (4.2%)

*P<0.05
Abbreviations: AdvSM: advanced systemic mastocytosis; ASM: aggressive systemic mastocytosis; DOT: duration of treatment; ECOG: Eastern Cooperative
Oncology Group; max: maximum; MCL: mast cell leukemia; min: minimum; S/A/R: SRSF2/ASXL1/RUNX1; SD: standard deviation; SM-AHN: systemic mastocytosis
with an associated hematologic neoplasm.
Notes:
[1] The baseline period was defined as 8 weeks leading up to the index date for the avapritinib cohort and the 12 weeks leading up to the index date for the BAT
cohort. Characteristics are reported for patients included in the DOT analysis.
[2] D
 escriptive statistics are reported at the line of therapy level for all variables except KIT and S/A/R mutations, which are reported at the patient level, since each
patient in the BAT cohort could contribute more than one line of therapy to the analysis.
[3] C
 omparisons between cohorts were conducted using the Wilcoxon rank-sum test for continuous variables and chi-squared test for categorical variables. For
categorical variables with expected counts <5, Fisher’s exact tests were used instead of Chi-squared.

0.35 (0.23, 0.51); P<0.001*

Median DOT, months (95% CI)

Year of line of therapy start date, n (%)

Biologic therapy

Abbreviations: 1L: first line of therapy; 2L: second line of therapy; 3L+: third or later line of therapy; max: maximum; min: minimum; SD: standard deviation; TKI:
tyrosine kinase inhibitor.
Notes:
[1] The sum of individual agent class counts across each group (i.e., overall, 1L, 2L, 3L+) may differ from the number of lines of therapy in each corresponding group
because some patients were treated with multiple agents in each line of therapy.
[2] Agent-level information for prior treatments was reported among patients from all study sites except Medical University of Vienna (Austria) (N=25 lines of therapy),
where only treatment class information was collected per local regulations.

– This indicates an approximately 70% greater maximum reduction in serum tryptase
levels, within a line of therapy, for patients in the avapritinib cohort compared to patients
in the BAT cohort

Limitations

Avapritinib (≤200mg) vs BAT, 2L+

86 (62.8%)

Midostaurin

70

Avapritinib (≤200mg) vs BAT, all lines of therapy

1

Agent-level information available2

60

70

Number of lines of therapy contributed, n (%)

2018–2021
Agents used in each included line of therapy,
n (%)1
TKI therapy

50

Avapritinib 136

Adjusted HR (95% CI)1

0.195

40

Time (months)

N = 27

ECOG

30

Number at risk

• Among BAT patients with agent-level data available (188/213 lines of therapy), most common
treatments were midostaurin (52.7%) and cladribine (23.9%) (Table 3)
• In 1L, BAT patients were most commonly treated with tyrosine kinase inhibitors; in 2L and 3L+,
BAT patients were most commonly treated with cytoreductive agents

• After accounting for differences in baseline key covariates using IPTW, the adjusted mean
difference in maximum percentage reduction in serum tryptase comparing avapritinib to BAT
was -69.8% (95% CI: -89.4%, -50.2%; P<0.001)

– Among patients treated with ≤200mg avapritinib in the 2L+ setting (i.e., pre-treated
patients), the adjusted mean difference in maximum percentage reduction in serum
tryptase comparing avapritinib to BAT was -69.0% (95% CI: -84.0, -54.0%; P<0.001)

25%

Prior treatments received, n (%)

*P<0.05
Abbreviations: AdvSM: advanced systemic mastocytosis; max: maximum; min: minimum; SD: standard deviation; TKI: tyrosine kinase inhibitor.
Notes:
[1] Comparisons between cohorts were conducted using the Wilcoxon rank-sum test for continuous variables and chi-squared test for categorical variables. For
categorical variables with expected counts <5, Fisher’s exact tests were used instead of Chi-squared.

• The analysis of maximum reduction in serum tryptase included 135 avapritinib patients and
116 BAT patients, the latter contributing data on 161 lines of therapy (Figure 2)

• Results were similar in subgroups (Figure 2)

N = 52

35 (25.7%)

• Subgroup analyses were conducted in patients who (1) received ≥1 prior line of therapy (2L+),
and (2) a 200mg starting dose of avapritinib

1.0 (1.1)

N = 134

≥2

• Both models were weighted by inverse probability of treatment weights (IPTW) to adjust
for confounding by key variables, and were further adjusted for variables that remained
unbalanced after weighting

Mean (SD)

N = 213

• Inclusion criteria:

• DOT was compared between cohorts using a Cox proportional hazards model, and
maximum reduction in serum tryptase levels was compared using a generalized estimating
equation linear model

<0.001*

Cohort
Avapritinib
BAT

75%

Number of lines of therapy
Total number of lines of therapy contributed
by patient
Mean (SD)

0.706

Statistical analysis

Number of prior lines of systemic therapy received, n (%)

0.003*

Performance status

120 (56.3%)

• Maximum reduction in serum tryptase was defined as the maximum percentage change
in serum tryptase levels during each line of therapy

97 (45.5%)

Median DOT, months (95% CI)

73 (53.7%)

• DOT was defined as the time interval between initiation of each line of therapy to
discontinuation for any reason

85 (62.5%)

Number with prior systemic therapy, n (%)

N = 17

1

Study endpoints

N = 213

N = 52

0.618

– Received avapritinib as the first therapy for AdvSM at a participating site

N = 136

N = 134

50 (23.5%)

– History of another primary malignancy that was diagnosed or required therapy
within 3 years before the index date, except for completely resected basal cell
and squamous cell skin cancer, curatively treated localized prostate cancer, and
completely resected carcinoma in situ in any site

Number of lines of therapy

N = 137

28 (20.6%)

• Exclusion criteria:

N = 137

Number of unique patients

0

– The date of initiation of each line of therapy at the participating site was defined
as the index date

N = 136

Maximum reduction in serum tryptase levels
• The unadjusted maximum percentage reduction in serum tryptase levels was -84.8%
(standard deviation [SD]: 19.9%) in the avapritinib cohort versus -9.2% (SD: 161.4%) in the
BAT cohort

100%

Medical history

• Real-world patients treated with BAT were identified based on the following key inclusion
and exclusion criteria, similar to those from EXPLORER and PATHFINDER

– If a patient received multiple lines of therapy at a participating site, data on all
available therapies were collected and analyzed

Number of unique patients

P value1

Duration of treatment

Demographic characteristics
Mean (SD)

BAT cohort

Prior systemic therapy

Baseline population characteristics

1,2

Avapritinib
cohort

Proportion free of event

• Advanced systemic mastocytosis is a rare and heterogenous disease, often characterized by
the buildup of mast cells in various organs and tissues1,2

Results

Figure 1. KM curve for DOT among AdvSM patients treated with avapritinib (≤200mg)
versus BAT

Maximum percentage reduction in serum tryptase level

Background

Table 2. Prior systemic therapy used to treat AdvSM patients

0

Avapritinib (≤200mg) vs BAT, all LOTs

Avapritinib (200mg) vs BAT, 2L+

-9.2

-10

-16.1

-16.1

-20
-30
-40
-50
-60
-70
-80

-84.8

-83.3

-83.2

-90
-100

Adjusted mean diff. (95% CI)1:
-69.8 (-89.4, -50.2); P<0.001*

Adjusted mean diff. (95% CI):
-69.0 (-84.0, -54.0); P<0.001*

Adjusted mean diff. (95% CI):
-70.5 (-85.6, -55.3); P<0.001*

N patients (N LOTs):
Avapritinib: 135 (135)
BAT: 116 (161)

N patients (N LOTs):
Avapritinib: 84 (84)
BAT: 53 (69)

N patients (N LOTs):
Avapritinib: 78 (78)
BAT: 53 (69)

*P<0.05
Abbreviations: 2L+: second or later lines of therapy; AdvSM: advanced systemic mastocytosis; BAT: best available therapy; CI: confidence interval; max: maximum;
SD: standard deviation.
[1] Stabilized weights were generated using the following baseline characteristics: age, sex, region, ECOG score, anemia (hemoglobin less than 10 g/dL),
thrombocytopenia (platelet count less than 100 x 109/L), AdvSM subtype, skin involvement, leukocyte count of 16 × 109 per L or higher, serum tryptase level of
125 ng/mL or higher, number of mutated genes within the SRSF2/ASXL1/RUNX1 gene panel, number of prior LOTs, and prior use of tyrosine kinase inhibitor therapy.
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– The impact of this limitation is mitigated since all sites that contributed patients to the BAT
cohort are Centers of Excellence in the treatment of AdvSM
• Since data collection for BAT cohort patients was conducted retrospectively, results may
have been impacted by incomplete reporting for key prognostic characteristics, such as
performance status
– A sensitivity analysis assessing the impact of missing performance status indicated that
this is not expected to impact results

Conclusions
• The results of this observational, retrospective, study
indicate that patients with AdvSM treated with avapritinib
in clinical trials experienced significantly longer DOT and
greater reductions in serum tryptase levels compared to
patients treated with BAT in real-world settings
• As no RCTs have been conducted, these data offer
meaningful insights into the treatment benefit of avapritinib
versus other therapies for AdvSM
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• AdvSM diagnoses for BAT cohort patients were based on local clinician-assessed evaluation
using the 2016 revision to the WHO diagnostic criteria; thus, it is possible an incorrect subtype
diagnosis was made prior to the substantial increases in disease knowledge that have
occurred over the last decade. Diagnoses for the avapritinib cohort patients were confirmed
using central adjudication.
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