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Indolent & Smoldering SM



Disclosures

» |Investigator: Blueprint Medicines’ ongoing Phase 2 PIONEER trial in indolent
and smoldering systemic mastocytosis

« Consultant: Blueprint Medicines, Novartis

« AYVAKIT™ (avapritinib) is approved by the FDA for the treatment of adults
with unresectable or metastatic gastrointestinal stromal tumor (GIST)
harboring a platelet-derived growth factor receptor alpha (PDGFRA) exon 18
mutation, including PDGFRA D842V mutations, in the United States.
Avapritinib has not been approved by the FDA or any other health authority for
use in the United States for any other indication or in any other jurisdiction for
any indication.

* All data in this presentation are based on a cut-off date of December 27, 2019
unless otherwise specified.



Systemic mastocytosis (SM) is a clonal mast cell (MC) neoplasm driven

by KIT D816V

Hyperactivation and proliferation

Debilitating mediator symptoms in skin,
gastrointestinal and neurocognitive areas

Significant symptom directed polypharmacy

SM Prevalence of ~1:10,000
~32,000 estimated in US
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~5% Advanced SM
Organ damage and decreased survival

~95% Non-advanced SM
Indolent and Smoldering SM

Suffer long-term with significant morbidity
and poor quality of life

No effective approved therapies to reduce
burden of disease



Avapritinib targets D816V with objective and symptomatic responses in SM

Highly potent on KIT D816V Objective responses in AdvSM  Efficacy on AdvSM symptoms

Biochemical IC. = 0.27 nM Phase 1 EXPLORER trial Significant reduction in
= AdvSM-SAF total symptom score?
77% confirmed ORR? in Advanced ERIEHISR o respiRIonN; Of

mastocytosis in skin?

SM at 2200mg once daily

Responses deepen over time

FDA Breakthrough Designation for
AdvSM

Registration-enabling PATHFINDER
frial in AdvSM is currently enrolling

Highly selective
kinome profile
Baseline On study
Firame dlusiralion reproduced coudesy of Cal Sigraling Technology, Inc. (wew celsignalcomCETIL The loregeing welbisfe s maintaned by C3T1 and Bluspeind Medicnes |8 nal resporsibls for its content
AcdvEM, pdvanced sysdamic masiooytasis; K050, hal-maxdmal Inkibitory conceniralion; ORA. oweral responaa rale; Q0. oncsa daily, "JI
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Phase 2 PIONEER clinical trial in patients with non-advanced SM

Part 1: Dose Selection (fully enrolled)
Selection of well tolerated long term chronic dose with appropriate benefit-risk for indolent SM

primary endpoint rollover

B determination of RP2D avapritinib at RP2D + BSC

secondary endpoints Long term safety and efficacy
PK, safety, changes
—1 placebo QD + BSC (n=9) >— in mast cell burden and PROs

g  After determination of RP2D and analysis of Part 1, Part 2 opens

BSC, best supportvee care; PH. pharmacokinestics, PRO. pabent-reported outcome; RP2Z0, moommended pant 2 gosa P l 0 N E ER Q.;] ﬂ S



Phase 2 PIONEER clinical trial in patients with non-advanced SM

Part 2: Pivotal Efficacy (pending)
Registration-enabling portion powered to demonstrate efficacy over placebo

rollover

avapritinib at RP2D + BSC primary endpoint
efficacy by TSS change avapritinib at RP2D + BSC

Randomize

placebo QD + BSC

secondary endpoints Long term safety and efficacy

PK. safety, changes
in mast cell burden and other PROs

Key Eligibility Criteria
+ Age 218 years, ECOG performance status 0-2
+ Indolent SM confirmed by central pathology review of bone marrow biopsy, according to WHO criteria

» Moderate-to-severe symptoms based on minimum mean TSS over the 14-day eligibility screening period
despite =22 classes of best supportive care (BSC) medications

ECOG, Eastern: Coopershive Oncodogy Group T3, total symptom scam; WHOQ, Woodd Health Ongenizabion P] 0 N E E R k,) ﬁ g



Baseline patient and disease characteristics

All doses (N=39) All doses (N=39)
SM Therapy, n (%)
Age (years), Median (range) 51 (21-75) Prior cytoreductive therapy 6 (16)
Sex, n (%), Female 30 (77) Midostaurin, imatinib, dasatinib, masitinib a(13)
ECOG PS. n (%), 0 12 (31) . Entarfemnlalfa . 1(3)
1 19 (49) Baseline Supportive Care Meds, median (range) 4 (2-9)
E 8 (21) H1 blockers 37 (95)
H2 blockers 30 (77)
. . . Proton pump inhibitors 18 (46
Central diagnosis of indolent ISM, n (%) 39 (100) Cromolyn sodium 12 E31i
Tryptase (central), ng/mL, Mean (3D) 84 (101) Corticosteroids 6 (15)
Median (range) 45 (6-416) Omalizumab 9 (23)
<11.4 ng/mL, n (%) 3(8)
11.4 to 20 ng/mL, n (%) 6 (15)
>20 ng/mL, n (%) 30 (77) Patient Disposition
Bone marrow core biopsy MC (central), % Weeks on study, median (range| 18 (1-36)
Mean (SD) 16 (16) Still on study, n (%) 37 (95)
Median (range) 10 (1-80) Discontinued study, n (%) 2(5)
MC aggregates present, % a0 Patient decision, n 1
KIT D816V mutation LocalP Central NGS? Central ddPCR® Protocol non-compliance, n 1
n (%) detected 31 (80) 11 (28) 37 (95)
Median MAF. % {rarlge} _ 11 {1 .31 } 0.36 {ﬂﬂ-ﬁﬂ) Al data in this presentation are based on a cul-off of December 27, 2019 unless otherwise specified.
= ocal quantitative and gualitative K1 LESLng o bone mesrrong andior Hood, Yerous maihods a0 sensitivliag, "NES=nexd QENEFBIION BEquUEenaing tarjeisl IT:.-ElCi-L nams! [ceniral] in blood algnrr.hr“..c C3IENg i
senaifiviby o 1.8% MAF; =digital droplot PCR in biopd (contral), sensHivity bo 9,.08% MAF, detocied: pasitive at screaning or S101, MpdEan MAF and rango at G107 in thosa with any dedection ﬂ -

CADY, evele 1 day 1) 1SM, indalent sysiamatc mastocytesis; MAF, mutation allale frachione MO, mast calls: PS, parfamance status: S0, slandard daviadion A



ISM-SAF, a reliable construct valid patient reported outcomes tools for ISM

ISM-Symptom Assessment Form (SAF)

* Clinical benefit measure and primary endpoint for
PIONEER trial

« Designed with input from disease experts, patients
and regulatory authorities to support regulatory
approval

G, gastrointestinal; ISM. incolant 5841,
1. Shisids A e al. Valse Healtr. 207822 (suppl 3 S867-868.

ISM-SAF

Symptom |

Abdominal pain ol
Diarrhea (0 - 30)
MNausea Scored 0 - 10
daily (24 hour
opots . recalljona 0
i handheld device n
Itching | (0 — 30)
Flushing 0 is no symptoms
- 10 is worst
Brain Fog
: ' Analyzed as a MNeurocognitive
| Hisatashe 14-day moving (0 - 30)
Dizziness average
Bone pain
Fatigue gy 5
Total Symptom Score
(0-110)



Significant baseline sign and symptom burden in patients enrolled on PIONEER

TSS
80 -

Diarrhea_ 2o

% /-

Nausea _Brain Fog

Dizziness ! Flushing

Abdominal F’ainf'#

Hean:laau::t'w.af }Enne Pain

ltching

— Mean Baseline Symptom Scores
All patients (n=39)

Every patient with significant
symptom burden at baseline

Most severe symptoms in the 14
days prior to dosing were fatigue,
brain fog, flushing and spots

>99% daily adherence to ISM-SAF
entry by patients

Mean Total Symptom Score: 53



MC-QOL, a Quality of Life questionnaire for patients with ISM

Mastocytosis Quality of Life (MC-Qol)
Questionnaire’

A quality of life tool developed for mastocytosis

27 questions across 4 domains: Skin, Symptoms,
Social Life/Functioning and Emotions

2 week recall, performed at every study visit

Each domain with 3 to 9 symptoms, each domain
score and Mc-Qol total score scaled to 0-100

1. Siebanhaar F et al. Alsrgy. 2018;71:6639-87

Skin

Symptoms
Eﬂ -

m_

i<

57 Social Life

' Functioning

Mean Domain Scores

Eriotions — Haseling

Mean MC-QolL Total Score: 60



Well tolerated safety profile across all doses with no grade 3 AEs at 25 mg

AE in >15% of placebo or combined avapritinib arms

Placebo 25m 50 m 100 m
PeEfRTentEm n=9 =10 n=10 n=10
% of subjects with 21 AE any grade | grade 3 |any grade | grade 3 |any grade| grade 3 |any grade | grade 3
89 22 100 0 80 20 90 40
MNausea 22 0 10 0 60 10 40 0
 Dizziness 22 0 30 0 30 0 40 0
Headache 11 0 30 0 30 10 30 10
Diarrhea 11 0 0 0 40 10 30 10
Fatigue 11 0 40 0 10 0 10 0
Face edema 0 0 10 0 0 0 40 0
Peripheral edema 0 0 10 0 20 0 20 0
Periorbital edema 0 0 0 0 20 0 30 0
Bone Pain 22 0 0 0 0 0 0 0

*+ No grade 4 or 5 AEs on study

treatment at 25 mg

AE | adverse event

No patients discontinued treatment due to AE or progression to AdvSM

No neutropenia, anemia, thrombocytopenia, or intracranial bleeding

One grade 3 cognitive disorder in the 100 mg cohort resolved following dose modification; patient remains on

il



Avapritinib significantly improves overall SM symptoms compared to placebo

204

I

401 — placebo (n=9)

mean % change from baseline

504 = avapritinib all doses (n=30)

------- 95% confidence interval
-60 T ' . ;

Weeks

ISM-SAF Total Symptom Score

n is number dosed in each cohort

~30% mean symptom reduction at 16
weeks in avapritinib treated patients

measured by ISM-SAF TSS

~3% mean symptom reduction in placebo

Difference is statistically significant
(p=0.001) at 16 weeks of therapy



Avapritinib 25 mg QD achieves similar reduction to 100 mg QD by week 16
100 mg QD

10+
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mean % change from baseline
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25 mg QD

= placebo (n=9)

— avapritinib 25 mg (n=10)
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50 mg QD

— placebo (n=9)

= gyapritinib 50 mg (n=10)
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7 — placebo (n=9)

— avapritinib 100 mg (n=10)

4 8 12 16
Weeks

* 25 mg QD demonstrates similar % reduction in mean symptom burden to 100 mg dose at week 16

avapritinib 25 mg QD selected as the RP2D

25 mqg dose provided similar mean improvements as higher doses with better tolerability

n is number dosed in each cohort




Avapritinib 25 mg QD achieves symptom reduction in Gl, Skin
and Neurocognitive symptom groups compared to placebo

placebo & avapritinib 25 mg QD

ISM-SAF Symptom Group
Mean Scores

— Baseline
-== Week 16

- 15

= 20 20
MNeurocognitive Neurocognitive

o =



Avapritinib 25 mg QD improves most bothersome symptom group

- placebo (n=9)
— avapritinib 25 mg (n=10)

Most Bothersome Symptom Group at Baseline
mean % change from baseline

4 8 12 16
Weeks

* Improvements in most bothersome symptom

group at baseline for each patient

« The most bothersome symptom group for
these patients were:
* 47.4% Skin
* 47.4% Neurocognitive
« 5.2% Gl



Avapritinib 26mg QD improves individual symptoms compared to placebo

placebo avapritinib 25 mg QD

TSS TSS
80 1

Nausea . Brain Fog Nausea

Dizziness - Flushing Dizziness | ' Flushing

‘Spots Abdominal Pain

‘Bone Pain Headache T ‘Bone Pain
Mean Symptom Scores itching
— Baseline -== Week 16



Improvements in Quality of Life with avapritinib 25mg QD by MC-QoL

MC-QoL Total Score
Mean % change from baseline
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MC-Qol total score

= placebo (n=9)
— avapritinib 25mg (n=10)

8

1 L] L L

4 B 12 16
Weeks

placebo
Symptoms
B

] avapritinib 25 mg QD

Symptoms
B0

J'l.'.l:

social Life

Sk " Functioning

. aocial Life
Funciioning

Mean Domain Scones

— Baselne
=== Week 16
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Objective reductions in mast cell burden at 25 mg vs placebo

Serum Tryptase (central)
40 -

25 mg Placebo
20 - {n=10} (n=9)

L
|

i
i

Best Change from Baseline (%)
& R
= Lo

o
=
|

*Bonsa mamow MC assessment in SM may have varabilily in sampling due to patchy nature of diseasa. Na patient on study has progressed to advanced dissase. #patient received high dosa W staraids.

Bone Marrow Mast Cells (central)*

25 mg
(n=10)

2
[TE1a o )

Placebo
(n=T7)

100
L0 to &M

-

Blood KIT D816V allele fraction (central)

25 mg
(r=10)

Placebo

(n=9) I

W



Conclusions

« Avapritinib treatment results in a statistically significant reduction in total symptom score at 16 weeks

« Avapritinib has a favorable safety profile in patients with indolent SM, supporting further evaluation of
a chronic dosing regimen

* 95% of patients remain on study, with no discontinuations for AEs
« No grade 23 AEs occurred in the 25 mg QD cohort

« Avapritinib 25 mg QD achieves clinically meaningful improvements at 16 weeks and is the
recommended part 2 dose

Reductions in bone marrow MC burden, serum tryptase and blood KIT D816V allele fraction

Improvements in clinical outcomes, as measured by ISM-SAF total symptom score and all symptom
domain scores, at week 16

Improvements in quality of life, as measured by MC-Qol overall score and all domain scores, at week 16

Part 2 of the registration-enabling PIONEER study is anticipated to initiate patient screening in June 2020
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