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Forward-looking statements

This presentation contains forward-looking statements within the meaning of the Private Securities Litigation Reform Act of 1995 , as amended, including, without limitation, statements regarding: plans, 

strategies, timelines and expectations for the company’s future business growth, including its expectations regarding continu ed growth in the breadth and depth of prescribing and its net product 

revenue in 2024; its plans to initiate registration-enabling Part 2 of the HARBOR trial in ISM and complete a Phase 1 trial for BLU-222 to inform registration plans by the end of 2024;  its plans to 

present data from its BLU-808 Phase 1 study in healthy volunteers in early 2025; its expectations related to the markets for the  company’s current or future approved drugs and drug candidates; 

statements regarding the continued reduction of the company’s operating expenses and cash burn; statements regarding plans an d expectations for the company’s current or future approved drugs 

and drug candidates; the potential benefits of any of the company’s current or future approved drugs or drug candidates in tr eating patients; statements related to the company’s liquidity and capital 

position, including expectations that its cash, cash equivalents and investments will provide a durable capital position whic h, together with anticipated product revenues, will enable it to reach a self -

sustainable financial profile; and the company’s product revenues, financial performance, strategy, goals and anticipated mil estones, business plans and focus.

The words “aim,” “may,” “will,” “could,” “would,” “should,” “expect,” “plan,” “anticipate,” “intend,” “believe,” “estimate,” “predict,” “project,” “potential,” “continue,” “target” and similar expressions are 

intended to identify forward-looking statements, although not all forward-looking statements contain these identifying words. Any forward-looking statements in this presentation are based on 

management’s current expectations and beliefs and are subject to a number of risks, uncertainties and important factors that may cause actual events or results to differ materially from those 

expressed or implied by any forward-looking statements contained in this presentation, including, without limitation: the risk t hat the marketing and sale of AYVAKIT/ AYVAKYT or any future approved 

drugs may be unsuccessful or less successful than anticipated, or that AYVAKIT/ AYVAKYT may not gain market acceptance by phy sicians, patients, third-party payors and others in the medical 

community; the risk that the market opportunities for AYVAKIT/ AYVAKYT or the company’s drug candidates are smaller than it e stimates or that any approval it obtains may be based on a narrower 

definition of the patient population that it anticipates; the risk of delay of any current or planned clinical trials or the development of the company’s current or future drug candidates; risks related to the 

company’s ability to successfully demonstrate the safety and efficacy of its drug candidates and gain approval of its drug ca ndidates on a timely basis, if at all; the risk that preclinical and clinical results 

for the company’s drug candidates may not support further development of such drug candidates either as monotherapies or in c ombination with other agents or may impact the anticipated timing of 

data or regulatory submissions; the risk that the timing of the initiation of clinical trials and trial cohorts at clinical t rial sites and patient enrollment rates may be delayed or slower than anticipated; the 

risk that actions of regulatory agencies may affect the company’s approved drugs or its current or future drug candidates, in cluding affecting the initiation, timing and progress of clinical trials; risks 

related to the company’s ability to obtain, maintain and enforce patent and other intellectual property protection for its pr oducts and current or future drug candidates it is developing; risks related to 

the success of the company’s current and future collaborations, financing arrangements, partnerships, licensing and other arr angements; risks related to the company’s liquidity and financial position, 

including the risk that it may be unable to generate sufficient future product revenues to achieve and maintain a self -sustainable financial profile; and risks related to the accuracy of the company’s 

estimates of revenues, expenses and capital requirements. These and other risks and uncertainties are described in greater de tail in the section entitled “Risk Factors” in the company’s filings with the 

Securities and Exchange Commission (SEC), including the company’s most recent Annual Report on Form 10 -K, as supplemented by its most recent Quarterly Report on Form 10-Q and any other 

filings that the company has made or may make with the SEC in the future. The forward-looking statements in this presentation are made only as of the date hereof, and except as required by law, the 

company undertakes no obligation to update any forward-looking statements contained in this presentation as a result of new information, future events or otherwise. Accordingly, readers are cautioned 

not to place undue reliance on these forward-looking statements.

This presentation also contains estimates, projections and other statistical data made by independent parties and by the comp any relating to market size and growth and other data about the 

company's industry. These data involve a number of assumptions and limitations, and you are cautioned not to give undue weigh t to such estimates. In addition, projections, assumptions and estimates 

of the company's future performance and the future performance of the markets in which the company operates are necessarily s ubject to a high degree of uncertainty and risk.

 Blueprint Medicines, AYVAKIT, AYVAKYT and associated logos are trademarks of Blueprint Medicines Corporation.
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Blueprint Medicines Q3 2024 highlights
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YoY, year-over year; R&D, research and development; HV, healthy volunteer; ISM, indolent systemic mastocytosis

Leveraging mast cell expertise to 

expand R&D in allergy 

and inflammation

On track to initiate registration-enabling 

HARBOR Part 2 study of elenestinib 

in ISM

Advancing BLU-808 HV study with 

data expected in early 2025

Building a Synergistic 

R&D Portfolio

Strong and durable financial position 

with $882.4M in cash

A financial profile that enables us to 

invest sustainably in innovation

Maintaining 

Financial 

Strength

Achieved $128.2M in AYVAKIT 

revenue in Q3, representing 

>135% YoY growth

Raising AYVAKIT revenue guidance 

to $475-$480M for 2024

Continued strength 

across revenue drivers

Driving 

AYVAKIT® 

(avapritinib) 

Revenue 

Growth

ALLERGY/

IMMUNOLOGY

ONCOLOGY/

HEMATOLOGY



AYVAKIT revenue has grown more than 135% year-over-year

Q3 highlights

• Strong and steady growth in patients on therapy, driven 

by new patient starts and low discontinuation rates

• Continued high compliance

• Trend towards multi-year duration of therapy

• Free goods <20% since ISM approval

• Strong international performance, including ISM launch 

in Germany
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Total revenue may differ from United States plus Rest of World revenue due to rounding.

AYVAKIT net product revenue guidance updated to $475-$480M for FY 2024

$49.1 

$63.6 

$83.1 

$101.5 

$113.1 
$5.1 

$7.4 

$9.4 

$12.7 

$15.1 

Q3 2023 Q4 2023 Q1 2024 Q2 2024 Q3 2024

Rest of World

US

AYVAKIT Global Net Revenues ($, Millions)

$54.2

$71.0

$92.5

$114.1

$128.2



Jun

2023

Jul Aug Sep Oct Nov Dec Jan

2024

Feb Mar Apr May Jun Jul Aug Sep

Driving breadth and depth with significant headroom for future growth

1. Blueprint Medicines data on file. Cumulative 25 mg AYVAKIT prescribers within the top 400 targets since ISM approval in May 2023. Data based upon 

SP/HUB prescriptions which represent ~70% of total AYVAKIT volume in U.S. 
6

GROWING BREADTH AND DEPTH AMONG 

TOP 400 TREATERS BY SM PATIENT VOLUME

Growing breadth of 

prescribers with at least one 

patient on AYVAKIT

Growing depth of 

prescribers with two or more 

patients on AYVAKIT

1 patient

2 patients

3 - 10 patients

Not for promotional use

>10 patients

✓ Continued growth in breadth and depth of 

prescriber base, with significant 

opportunity for expansion 

✓ Differential diagnosis from other diseases 

that share similar symptom burden, 

indicative of the broadening aperture of 

who may be a candidate for AYVAKIT

✓ Even split in community and academic 

prescribing, signaling reach beyond 

centers of excellence



Campaigns to grow AYVAKIT awareness and urgency to treat among 

providers and patients

7

Disease awareness plus long-term safety and efficacy data drive urgency to treat 

Branded campaign for providers Direct-to-patient ad campaign
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Q1
Q2

Q3
Q4

Q1
Q2

2024

2023

Q3

AYVAKYT ISM 

approval (EU)AYVAKIT ISM 

approval (US)
Pivotal PIONEER 

data for AYVAKIT 

in ISM

Growing mountain of data demonstrates commitment to community to 

advance understanding of SM disease and treatment 
Half-billion-dollar 

revenue run rate

RESEARCH POSTER PRESENTATION TEMPLATE © 2019

www.PosterPresentations.com

Department of Allergy, Kaiser Permanente Medical Center, San Diego, California. 2Department of Research and Evaluation, Kaiser Permanente Medical Center, Pasadena, California. 3Blueprint Medicines Corporation, Cambridge, Massachusetts.

Introduction
• Systemic mastocytosis (SM) is a rare, clonal mast cell disease driven 

by the KIT D816V mutation ranging from non-advanced, including 

indolent SM (ISM) and smoldering SM (SSM), to advanced SM 

(AdvSM), which includes SM with associated hematologic neoplasm 

(SM-AHN), aggressive SM (ASM), and mast cell leukemia (MCL).

• SM is associated with severe and often debilitating symptoms across 

multiple organ systems, which can lead to morbidity and poor quality 

of life. The heterogenous and non-specific nature of symptoms can 

complicate diagnosis, necessitate high healthcare resource utilization 

(HRU), and is often mis- or under-diagnosed.

Objectives
• Examine electronic medical records (EMRs) to identify and classify 

patients with SM, describe the natural history of disease and explore 

mis- or under-diagnosis, HRU pre-/post-diagnosis, and rates of 

progression and survival of non-advanced and AdvSM.

Methods
• EMRs from adults were manually reviewed from the Kaiser 

Permanente (KP) Southern California health system with ≥1 SM ICD 

diagnosis code from Jan 2008-July 2023 in this retrospective cohort 

study. Three additional patients were added by EMR search for key 

word “mast cell” in biopsy reports; only patients meeting the 2016 

WHO criteria1 for SM were retained for analysis. 

• Patient EMR was manually reviewed by the physician study lead to 

confirm the SM diagnosis using WHO criteria1 to calculate the average 

delay in diagnosis and to determine the average time to progression 

from non-advanced to AdvSM subtypes.

• Patient demographics and HRU were extracted from KPSC Research 

Data Warehouse.

Results
• 116 SM patients were confirmed with the following subtypes at initial 

diagnosis: 77% ISM (n=89); 2% SSM (n=2); 12% SM-AHN (n=14); 9% 

ASM (n=11); and 0% MCL. (Table 1)

• Notably, >40% of the study population was non-white, (Table 1)

making this study sample the most racially/ethnically diverse sample of 

patients with SM known to the researchers.

• KIT D816V mutation by next-generation sequencing (NGS) was 

positive in 42 of 92 patients (46%) with test results available. Overall, 

D816V mutation was reported in 36% of the entire cohort. (Table 2)

1Arber DA, Orazi A, Hasserjian R, Thiele J, Borowitz MJ, Le Beau MM, et al. The 2016 revision to the World Health 

Organization classification of myeloid neoplasms and acute leukemia. Blood 2016; 127:2391-405.

2Georg G, Gurbisz M, Ratzinger F, Witzeneder N, Simonitsch-Klupp I, Mitterbauer-Hohendanner G, et al. Digital Droplet PCR: 

Next Generation KIT D816V Testing As Advanced Tool for Diagnosis and Prognostication in Mastocytosis. Blood 2017; 130:2927.

Patient Demographics

SM Subtype
ALL

(N=116)ISM

(N=89)

SSM

(N=2)

SM-AHN

(N=14)

ASM

(N=11)

Age

Median (IQR) 53 (43-64) 71 (68-74) 69 (58-77) 63 (54-77) 56.5 (45-68)

Sex

Male (N, %) 37 (41.6%) 2 (100) 11 (78.6) 9 (81.8) 59 (50.9)

Race/ethnicity

Non-Hispanic White (N, %) 55 (61.8) 1 (50.0) 6 (42.9) 6 (54.5) 68 (58.6)

Hispanic (N, %) 20 (22.5) 0 6 (42.9) 3 (27.3) 29 (25.0)

Asian/Pacific Islander (N, %) 6 (6.7) 0 2 (14.3) 0 8 (6.9)

Black (N, %) 3 (3.4) 1 (50.0) 0 2 (18.2) 6 (5.0)

Others (N, %) 5 (5.6) 0 0 0 5 (4.3)

HRU
Before SM diagnosis After SM diagnosis

No. of events Rate/p-yr (95% CI) No. of events Rate/p-yr (95% CI)

Hospital admissions 53 0.1 (0.1, 0.2) 159 0.3 (0.2, 0.3)

ED visits 136 0.3 (0.3, 0.4) 282 0.5 (0.4, 0.6)

Urgent care visits 126 0.3 (0.3, 0.4) 240 0.4 (0.4, 0.5)

Non-urgent visits 4618 11.4 (11.1, 11.7) 9471 16.9 (16.5, 17.2)

Specialty visits

Hematology/oncology 670 1.7 (1.5, 1.8) 4114 7.3 (7.1, 7.5)

Allergy/immunology 222 0.5 (0.5, 0.6) 939 1.7 (1.6, 1.8)

Gastroenterology 328 0.8 (0.7, 0.9) 636 1.1 (1.0, 1.2)

Dermatology 528 1.3 (1.2, 1.4) 882 1.6 (1.5, 1.7)

Treatments 

No. of 

dispensings or 

admissions

Rate/p-yr (95% CI)

No. of 

dispensings or 

admissions

Rate/p-yr (95% CI)

EPIPEN auto-injector 33 0.08 (0.06, 0.1) 152 0.3 (0.2, 0.3)

Epinephrine vials 0 0 12 0.02 (0.01, 0.04)

Systemic steroids 100 0.2 (0.2, 0.3) 514 0.9 (0.8, 1.0)

Inhaled steroids 49 0.1 (0.09, 0.2) 98 0.2 (0.1, 0.2)

H1 antihistamines 114 0.3 (0.2, 0.3) 447 0.8 (0.7, 0.9)

H2 antihistamines 83 0.2 (0.2, 0.3) 615 1.1 (1.0, 1.2)

LTRA and 5-LO inhibitors 45 0.1 (0.08, 0.1) 296 0.5 (0.5, 0.6)

Cromolyn sodium 2 0.005 (0.001, 0.02) 127 0.2 (0.2, 0.3)

Chemo or targeted 

agents for SM
0 0 450 0.8 (0.7, 0.9)

Osteoporosis meds 122 0.3 (0.3, 0.4) 91 0.2 (0.1, 0.2)

Biologics 0 0 0 0

Proton-pump inhibitors 130 0.3 (0.3, 0.4) 434 0.8 (0.7, 0.8)

Funding for this study was provided by Blueprint Medicines (Cambridge, MA) through an unrestricted grant to Kaiser Permanente Southern California

SM Assessments Manually confirmed SM patients (n=116)

Criteria met: One major + at least one 

minor (N, %)
94 (80.0)

Criteria met: Three or more minor (N, %) 13 (11.2)

Did not meet WHO criteria, but clinically 

confirmed by historical chart review (N, %)
9 (7.8)

Minor criteria among SM patients

Spindle-shape cells (N, %) 78 (67.2)

KIT D816V positive, NGS* (N, %) 42 (36.2)

Tryptase positive (>20ng/mL) (N, %) 95 (81.9)

CD2/25/30 positive (N, %) 85 (72.3)

Biopsies performed

Bone marrow (N, %) 114 (98.3)

Skin (N, %) 29 (24.8)

Colonoscopy (N, %) 14 (11.9%)

Results continued
• 5 patients were mis-classified with a less advanced SM subtype initially and 3 

were completely undiagnosed (missed diagnosis), while meeting WHO criteria.

• The average delay to definitive SM diagnosis (time from first SM code to 

meeting full WHO criteria) was 58.3±73.1 months.

• Healthcare resource utilization (i.e., hospital admission, emergency 

department visits, urgent and non-urgent care visits, referrals and treatment of 

SM patients) generally increased after SM diagnosis. (Table 3)

Conclusions
• SM occurs in more ethnically diverse populations than previously reported

• There is a long delay to definitive diagnosis of SM, which may be improved 

by physician awareness of SM and with the use of improved diagnostic 

tools (i.e., assessment of D816V mutation by ddPCR, which has much 

higher sensitivity than NGS2)

• Following diagnosis of SM, HRU increased, highlighting the impact of the 

disease on these patients’ lives

• Continued patient follow-up is imperative as up to 18% of non-advanced 

SM patients in this retrospective study experienced progression to an 

advanced form of SM

Table 1. Patient Demographics

Table 2. SM Patient Cohort Identification (2016 WHO Criteria1)

Results continued
• 18% of patients with ISM/SSM progressed to a more advanced form of SM 

based on WHO criteria1 (mean 88.3 mo; range = 2-295). (Figure 1). ISM to 

ASM, n=6; ISM to SM-AHN, n=8; SSM to SM-AHN, n=1, ISM to MCL, n=1.

• Survival curves demonstrate that there is an increased probability of mortality 

once a patient is diagnosed with an AdvSM subtype of any kind. (Figure 2)

Table 3. Healthcare Resource Utilization (HRU) Pre-/Post-SM DiagnosisFigure 1. Disease Progression (Non-advanced to AdvSM)

Figure 2. Survival for Non-advanced and AdvSM

*KIT D816V testing completed in 92 of 116 patients (79%), using NGS, which has lower sensitivity than digital droplet PCR (ddPCR)2.
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6.3
6.3

6.3

31.3

Distribution of referring physician specialty, advanced SM

Primary care physician Dermatologist Allergist/Immunologist Gastroenterologist Not documented

Background/Objectives 
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Methods

Conclusions

Characteristic
Non-advanced SM

(N=17)

Advanced SM

(N=16)

Age at SM diagnosis (years)
Median (IQR) 61 (55,70) 70 (66,77)

Age group at SM diagnosis, n (%)

<65 years

65+ years

11 (64.7)

6 (35.3)

3 (18.8)

13 (81.3)

Male sex, n (%) 3 (17.6) 9 (56.3)

Practice region, n (%)
West

South
Midwest

Northeast

6 (35.3)

4 (23.5)
4 (23.5)

3 (17.6)

8 (50.0)

4 (25.0)
3 (18.8)

1 (6.3)

BMI (kg/m2) 
Median (IQR) 28.8 (27.1,32.2) 24.8 (23.0,28.9)

Follow-up time (months)
Median (IQR) 20.4 (7.8,24.8) 12.9 (8.2,19.8)

• This analysis provides insight into the complex diagnostic

journey for SM patients that involves multiple physician

specialties.

• Advanced and non-advanced SM patients presented with

multiple symptoms across a number of domains. Increased

awareness of the multiple specialties involved and the

heterogeneous nature of ISM symptoms may have improve

the diagnosis journey for patients.

Presented at the American Academy of Allergy, Asthma, and Immunology Annual Meeting, San Antonio, TX, USA, February 24-27, 2023 
Blueprint Medicines and associated logo are trademarks of Blueprint Medicines Corporation. © 2022 Blueprint Medicines Corporation.
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Study Design

• This was aretrospectiveobservationalcohortstudyofpatients withSM

treatedinTheUS OncologyNetwork.

• Patients withadiagnosis ofSMbetweenJanuary,2010–May,2021were

eligibleforinclusioninthestudy.

• Patients withSSMorISM werecategorizedas non-advancedSM.

Remainingpatients wereincludedintheadvancedSMcohort.

• Eligiblepatients werefollowedlongitudinallyaftertheirSMdiagnosis until

August31,2021,lastpatientrecord,ordateofdeath,whicheveroccurs

first.

Data Source

• Datawereabstractedthroughchartreview fromiKnowMed,theelectronic

healthrecords (EHR)databaseofTheUS OncologyNetwork.

• TheLimitedAccess DeathMasterFileoftheSocialSecurityAdministration

was anadditionalsourceofvitalstatus (death).

Inclusion/Exclusion Criteria

• Diagnosis ofSM

• Qualifyingpatients categorizedbySMsubtype(i.e.,advanced,non-

advanced)

• Age≥ 18years atSMdiagnosis

• Had≥ 2visits withinTheUS OncologyNetwork

• Notenrolledinclinicaltrials duringthestudyobservationperiod

• Notreceivingtreatmentforotherdocumented,SM-unrelated primary

cancerdiagnoses duringthestudyobservationperiod

Statistical Analysis

• Descriptivestatistics wereutilizedtosummarizepatientcharacteristics.

Results

• 33eligibleSMpatients,17withnon-advancedSMand16 withadvanced

SM,wereidentifiedandincludedintheanalysis (Figure1).

• Demographics and clinical characteristics for advanced and non-

advancedSMpatientcohorts areprovidedinTable1.

• ThemedianobservationperiodfollowingSMdiagnosis was 12.9months

fortheadvancedSM cohortand20.4months fornon-advancedSM

cohort.

• Attheendofthestudyperiod,1non-advancedpatient(5.9%)and3

advancedpatients (18.8%)weredeceased.

• Foradvancedpatients,symptoms andlow bloodcountwerelistedas areasonforreferralin43.8% ofpatients.32% ofpatients

listedelevatedbloodcounts as areasonforreferral(Figure4).

• Amongnon-advancedpatients,47% ofpatients werereferredduetosymptoms and35.3% ofpatients werereferreddueto

mastocytosis.

• ThesymptomatologyprofiledifferedbetweentheSMcohorts butacross bothcohorts,reportedsymptoms werewidespreadand

diverse.

• Amongpatients withadvancedSM,68.8% reportedatleastonesystemicsymptom,43.8% reportedatleastoneskin

symptom,and31.3%ofpatients reportedatleastoneneurologicalorGIsymptomatinitialpresentation.

• Amongthenon-advancedpatients includedinthis study,70.6% ofpatients reportatleastoneneurologicalsymptom,64.7%

atleastoneskinsymptom,and47.1%reportedatleastoneGIsymptom.

• Patients inthenon-advancedcohortreported,anaverageof3.9symptoms as presentation,whileadvancedpatients presented

with2.6 symptoms onaverage.

Eligible from pre-screening of selection 
criteria from structured data, selected by chart review

N=95

Lack of documented SM diagnosis

n = 47

Suspected SM diagnosis was 
not confirmed

n = 4

Participation in clinical trial
n = 1

SM diagnosis was before 
study period (31 December 

2009)
n = 9

Excluded

Excluded

Excluded

Excluded

Remaining eligible population
n=33

Non-advanced SM 

n = 17

Advanced SM
n = 16

SM subtype not documented
n = 1

Excluded

Results

• Advanced SM patients were referred to the US Oncology network by primary care

physicians (50%) and the majority were diagnosed by a hematologist (81.3%).

(Figures 2 and 3).

• Non-advanced SM patients were referred and diagnosed by multiple specialist

types.

52.9

23.5

11.8

11.8

Distribution of diagnosing physician, non-advanced SM

Hematologist Medical oncologist Primary care physician Allergist/immunologist

81.3

12.5

6.3

Distribution of diagnosing physician, advanced SM

Hematologist Medical oncologist Primary care physician

29.4

17.6

11.8

41.2

Distribution of referring physician specialty, non-advanced SM

Primary care physician Dermatologist Allergist/Immunologist Not documented

70.6

35.3

64.7

47.1

23.5

11.8

31.3

68.8

43.8

31.3
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Symptom Domain

Non-Advanced (n=17) Advanced (n=16)

• Systemicmastocytosis (SM)is ararediseasecharacterizedbysevere

andunpredictablesymptoms across multiplesystems.
1,2

• G iven theheterogeneityand fluctuations in severityofsymptoms,

patients withSMmayinteractwithmanydifferentclinicalspecialists over

severalyears beforebeingdiagnosedwiththedisease.
3

• SMis broadlycategorizedintonon-advancedSMandadvancedSM.

Mostpatients (90% to95%)areconsideredtohavenon-advancedSM,

whichprimarilyincludes indolentsystemicmastocytosis (ISM)(90% of

patients withSM)andasmallsubsetofpatients whohavesmoldering

SM(SSM).
4,5,6

• The objective of this study was to describe the presenting signs,

symptoms, and clinical characteristics of patients receiving a

diagnosis from a community oncologist within the US Oncology

network.

Non-Advanced (n=17) Advanced (n=16)

Symptoms (47%) Mastocytosis (35%)

Other (24%)
Elevated Blood 

Counts (6%)

Organ/System 
Specific Symptoms 

(6%)

Anaphylactic 
Shock/Anaphylactoid 

Event (6%)

Splenomegaly (6%)
Lymphadenopathy 

(6%)

Symptoms (44%)
Low Blood Counts 

(44%)

Elevated Blood 

Counts (31%)

Organ/System 
Specific Symptoms 

(13%)

Mastocytosis (6%)

Anaphylactic 
Shock/Anaphylactoid 

Event (6%)

Splenomegaly (6%) Other (6%)

Figure 1. Patient Identification 

Table 1. Patient Demographics and Clinical Characteristics

Figure 2. Specialty of Referring Physician to US Oncology Network for SM Patients

Figure 3. Specialty of Diagnosing Physician for SM Patients

Figure 4. Reasons for Referral to Specialist in Patients with Non-

advanced and Advanced SM, % of Patients

Figure 5. Prevalence of Symptoms at SM Diagnosis 

CONCLUSIONS

• Many SM-specific PROMs have been developed, validated, and used in clinical trials in the last several years; four quantify the severity 

of SM-specific symptoms and two assess patient QoL.

• The ISM-SAF has undergone rigorous validation and extensive interpretability analyses over many years, with regulatory input, to 

support an approved product label. 

• The intended patient population, content, respondent burden, and interpretability of SM PROM data varies by tool and should be 

considered by clinicians and researchers to use in clinical practice, research, or quality initiatives.

Patient-Reported 
Outcome Measures 
in Systemic 
Mastocytosis: A 
Systematic Review
Cem Akin1, Erin Sullivan2, Maria Roche2, 
Robyn Scherber2, Dakota Powell2, 
Teresa Green2, Frank Siebenhaar3,4

1University of Michigan, Ann Arbor, MI USA; 2Blueprint Medicines 
Corporation, Cambridge, MA USA; 3Institute of Allergology, Charité 
- Universitätsmedizin Berlin; Corporate Member of Freie Universität 
Berlin, Humboldt - Universität zu Berlin and Berlin Institute of 
Health, Berlin, Germany; 4Fraunhofer Institute for Translational 
Medicine and Pharmacology ITMP, Immunology and Allergology, 
Berlin, Germany

Presented at the American Academy of Allergy, Asthma & Immunology Annual Meeting, 

Washington, DC, February 23-26, 2024

Please contact medinfo@blueprintmedicines.com for permission to reprint and/or distribute 

Disclosures and Contact Information
Funding source: Blueprint Medicines Corporation.

Contact: cemakin@umich.edu

Several SM PROMs have 
been developed to assess 
symptomology and quality of 
life (QoL).  

The attributes, utility, and 
interpretability of existing SM 
PROMs vary widely and 
should be carefully 
considered prior to 
implementation in clinical 
trials.
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INTRODUCTION
• Systemic mastocytosis (SM), driven by the KIT 

D816V mutation, leads to debilitating and 

unpredictable symptoms and impaired patient quality 

of life (QoL)1,2

• Assessing patient symptomology and impact of SM 

symptoms on QoL with valid SM-specific patient-

reported outcome measures (PROMs) is critical for 

the evaluation of SM disease burden and treatment 

benefit 

• The development and validation of generic and 

disease-specific PROMs is a multi-year process 

requiring several clearly established steps3,4,5

OBJECTIVES
• This review summarizes available SM PROMs, and 

profile the development, content, and application of 

these tools to aid in the selection of appropriate SM 

PROMs for use in clinical research and practice   

METHODS
• We conducted a structured review of the peer-

reviewed literature to identify SM-specific PROMs. 

PubMed, Ovid EMBASE, and clinicaltrials.gov were 

searched up to July 2023 to identify articles on the 

development and use of SM PROMs   

• For each PROM, we summarize the content, 

development and validation history, and use in 

clinical trials 

RESULTS 
• We identified six SM PROMs: four SM symptom 

assessment tools and two SM QoL questionnaires. 

Two of the symptom assessment tools were SM 

subtype-specific (i.e., ISM, AdvSM); the other 

symptom measures and two QoL questionnaires 

were designed for all SM patients (Figure 1) 6,7,8,9

• Each SM PROM underwent rigorous development 

and validation (i.e., reliability, validity, 

responsiveness). Robust interpretation guidelines 

and respondent burden varies by tool (Table 1) 6,7,8,9

• The ISM-SAF is the only SM PROM that has been 

included in a registrational trial as a primary endpoint 

and is included in an approved product label.14 It is 

also a primary endpoint in an ongoing trial13   

• The AdvSM-SAF was included as an exploratory 

endpoint in two AdvSM clinical trials15,14; the MAS is 

an exploratory endpoint in an ongoing AdvSM trial10

• SM PROM content, scoring, administration, 

adaptations and use in clinical trials varied by 

measure (Table 2)

• The MC-QoL had fewer questions (n=27) and was 

used more commonly in randomized controlled trials 

(RCTs) than the MQLQ (n=49) (Table 2) 11,12,13,14 

Figure 1. Identification of SM PROMs in Scientific Literature Table 1. SM PROM Development, Validation & Utility 

PROM Attribute

SM Symptoms SM Quality of Life

General 

Mastocytosis
ISM-Specific

AdvSM-

Specific

MAS7 MSAF8 ISM-SAF6 AdvSM-SAF6 MC-QoL9 MQLQ8

Rigorous Development (e.g., 

conceptual framework, patient and 

provider input)
     

Demonstrated Reliability, Validity & 

Responsiveness  
     

Robust Interpretation Guidelines 

(i.e., Severity Thresholds, Clinically 

Important Difference) 
  

Primary endpoint in registrational 

study


14


11,∗∗

Inclusion in approved drug label  
19

Respondent Burden* Low Medium Low Low Medium High

Search strings: 

“mastocytosis [MeSH/Emtree]” AND “patient reported outcome” (PubMed/Embase)

“mastocytosis [MeSH/Emtree]” AND “symptom tool” (PubMed/Embase)

“mastocytosis” AND “symptom assessment” OR “patient reported outcome” 

(ClinicalTrials.gov)

 

Records 

Screened
36
Clinical 

Trials 

Reviewed

6
SM PROMs 

Identified 

= QoL questionnaire 

= Symptom assessment 

Mastocytosis Activity Score (MAS)7

Mastocytosis Symptom Assessment Form 

(MSAF)8

Indolent Systemic Mastocytosis Symptom 

Assessment Form (ISM-SAF)6

Advanced Systemic Mastocytosis Symptom 

Assessment Form (AdvSM-SAF)6

Mastocytosis Quality of Life Questionnaire 

(MQLQ)8

MastoCytosis Quality of Life Questionnaire 

(MC-QoL)9

Target 

Population
Items (#) Symptom Domains Individual Symptoms Scoring

Administration/ 

Recall

Cultural/Language 

Adaptations

ISM-SAF6 ISM 12
Gastrointestinal, Skin, 

Neurocognitive

Spots, Itching, Flushing, Brain Fog, Headache, 

Dizziness, Nausea, Abdominal Pain, Diarrhea 

(frequency and severity), Bone Pain, Fatigue

Individual symptoms: 0 (None 

[symptom]) to 10 (Worst Imaginable); 

Diarrhea frequency

Domain scores: 0-30

Total Symptom Score: 0-110

Trial: Daily with 24-hour 

recall

Other studies: Once with 2-

week recall 2, 14, 15

Danish, Dutch,^ English,^ French,^ 

German,^ Italian,^ Norwegian, 

Polish, Spanish,^ Swedish

AdvSM-SAF6 AdvSM 10 Gastrointestinal and Skin

Abdominal Pain, Nausea, Spots, Itching, 

Flushing, Fatigue, Vomiting (frequency and 

severity), Diarrhea (frequency and severity)

Individual symptoms: 0 (None 

[symptom]) to 10 (Worst Imaginable)

Domain scores: 0-30

Total Symptom Score: 0 - 80

Trial: Daily with 24-hour 

recall

Danish, Dutch,^ English,^ French,^ 

German, Italian, Spanish^

MAS7
Cutaneous 

Mastocytosis 

and ISM

9
Skin, Gastrointestinal, and 

Other

Itching, Skin redness/swelling, Flushing, 

Diarrhea, Abdominal Cramps, Muscle or Joint 

Pain, Fatigue, Headache, Difficulty 

Concentrating

Individual symptoms: 0 (Not at all 

Severe) to 4 (Very Severe)

Total Score: Summed 7-day Total 

Score of 0-252, normalized to 0-100

Daily with 24-hour recall for 

7 days

Arabic, Czech, Dutch,^ English,^ 

French,^ German,^ Greek, Hebrew, 

Italian,^ Norwegian, Polish, 

Portuguese,^ Russian, Slovenian, 

Spanish,^ Swedish, Turkish

MSAF8 ISM 22 None

Pruritus, dizziness, headache, fatigue, flushing, 

mediator-release attacks, 

dyspnoea, rhinorrhoea, palpitations, nausea and 

vomiting, abdominal pain, bone pain, 

concentration problems, and depression; Impact 

of fatigue on daily functioning

Individual symptoms: 0 (Absent/No 

Influence) to 10 (Very Severe/Maximum 

Influence)

Frequency per month for “attacks” and 

“flushing”

Total Score: Variable (additional “other” 

symptoms/impacts may be listed)

24-hour recall specific for 

fatigue, none specified for 

other questions; one-time 

administration 

Dutch, English

MQLQ8 ISM 49

Fatigue and mental health, 

anaphylaxis, skin 

symptoms, bone symptoms, 

unfamiliarity, flushing, 

general symptoms, and 

triggers

Asks extent of being troubled by a number of

symptoms

Individual symptoms: 0 (None/Not 

Applicable) to 6 (Worst Possible)

Total Score: 0-294

No recall period specified; 

one-time administration 
Dutch, English

MC-QoL9
Cutaneous 

Mastocytosis 

and ISM

27

Symptoms, Emotions, 

Social life/Functioning, and 

Skin

Diarrhea, Fatigue, Headache, Muscle/Joint Pain, 

Difficulty Concentrating, Sleep, Tired During the 

Day, Less Capable, Lacking in Motivation; 

Itching, Skin Redness, Flushing

Individual symptoms: 0 (None) to 4 

(Very Much)

Total Score: 0-108 normalized to 0-100

Once with 2-week recall

Arabic, Czech, Danish, Dutch,^ 

English,^ French,^ German,^ 

Greek, Hebrew, Hungarian, Italian,^ 

Norwegian, Polish,  Portuguese,^ 

Romanian, Russian,^ Slovenian, 

Spanish,^ Swedish, Turkish

Table 2. SM PROM Content and Use  

*Respondent burden: low (≥20 items), medium (20-39 items, high (≥40 items); **Study ongoing for ISM indication

^Cultural language adaptations available

• Gastrointestinal (GI) symptoms were the most common, with 70% of patients 

reporting symptoms 

• GI symptoms, fatigue, muscle and bone pain, and dermatological symptoms were 

experienced by over half of the patients

The Five Dimensions of the ISM Patient Experience – Uncovering the “Real-world” 

Experience of Patients with Indolent Systemic Mastocytosis
Jennifer Nicoloro-SantaBarbara,1 Fatima Scipione,2 Marcie Reeder,2 Teresa Green2

Background 

• Indolent systemic mastocytosis (ISM) is a clonal mast cell disease driven by the 

KIT D816V mutation in ~95% of adult cases1–3

• Patients with ISM can have lifelong symptoms, which can be debilitating, across 

multiple organ systems4–8

• Most patients rely on polypharmacy for the management of symptoms with best 

supportive care (BSC) medications, such as H1/H2 antihistamines and mast cell 

stabilizers, although in many patients, symptoms are not adequately controlled 

with BSC medications8–9 

• Living with ISM often substantially affects various facets of a patient's life, 

including medical, emotional, social, and practical domains, thereby negatively 

impacting their quality of life (QoL). Challenges such as misinformation, gaps in 

knowledge, and the inherent complexity of this condition can contribute to 

delays in diagnosis10

• Collaboration and clear communication between healthcare professionals and 

patients is key in addressing these issues and improving patient outcomes10

• To ensure optimal care, it is crucial to have a better understanding of the unmet 

needs and challenges faced by patients with ISM

• An in-depth qualitative approach to survey-based research has been used to 

further understand the lived experience of patients with ISM

Figure 4. Prevalence of patient-reported symptoms (%)

Figure 6: Eleven core insights

1Department of Psychiatry, Brigham and Women's Hospital, MA, USA; 2Global Patient Affairs, Blueprint Medicines Corporation, MA, USA.

Figure 1. Patient and caregiver demographics 
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Figure 5. Combination of symptoms reported

• Many patients reported experiencing a combination of symptoms, with some 

experiencing as many as six different symptoms
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Impact of symptoms and communication gaps

• Psychological and emotional symptoms affect patients' cognitive function, 

QoL, and economic stability, yet are often underestimated

• There is a notable disconnect in patient–physician communication, leading to 

challenges in achieving a shared understanding of the full impact of the 

disease

• Some patients saw up to seven HCPs before receiving a diagnosis, which 

contributes to poor QoL and causes frustration and confusion

Patient empowerment and the need for understanding Caregiver burden

• Patients actively seek information and take charge of their health journey, but 

continue to face uncertainties and fears about their condition 

• They desire greater empathy and understanding, particularly due to the 

invisible nature of their illness

• Caregivers of patients face substantial logistical and emotional challenges, 

impacting their relationship with the patient and adding to the overall burden 

of the illness

• ISM as a rare chronic, and debilitating disease has an impact beyond the 

patient

Presented at the 2024 AAAAI Annual Meeting, Washington, DC, February 23–26, 2024. Please contact medinfo@blueprintmedicines.com for permission to reprint and/or distribute 

aThe symptoms experienced by patients 16–20 have been reported by their caregiver. bAllergic response, skin tags, dizziness, joint swelling, 
inflammation, rapid heartbeat, burning tongue, difficulty breathing, sweating.ISM, indolent systemic mastocytosis; HCP, health care provider; PA, physician associates.
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Brain fog/fatigue: Severely disrupts cognitive function, 

QoL, economic well-being, and personal identity

Supporting self-advocacy and empowerment for patients

≥ The interrelationship between brain fog and fatigue should be explored further in quantitative research 

≥ Brain fog and fatigue should be prominent in patient self-analysis, diagnostic workup, and treatment 

decision-making 

≥ IDIs with patients and caregivers resulted in eleven core insights 

relating to one or more of the dimensions of lived experience 

(Figure 3)

≥ Patients experienced a spectrum of time to diagnosis ranging from 

one to two years up to more than ten years

≥ Patients reported a range in the number of HCPs seen before 

receiving a diagnosis between one and more than seven HCPs

Patients' self-assessment of moderate disease 

may not reflect the true extent of their condition

Supporting self-advocacy and empowerment for patients

≥ Patients may be under-appreciating or under-communicating the severity of their symptoms 

≥ The use of more formal rating instruments by physicians – or verbal communications about relative 

severity – may encourage more patients to seek medication 

Supporting self-advocacy and empowerment for patients

≥ Psychological/emotional manifestations of ISM should be addressed by both patient and physician

in diagnosis and treatment decision-making

≥ By addressing these psychological/emotional impacts of ISM more directly, the patient’s experience 

will be further validated 

Psychological and emotional symptoms:

Highly prevalent, severely disabling

“It feels a lot like a grieving process with my body…

I have moments when I’m sad and moments when

I’m more in an accepting space.”

Supporting self-advocacy and empowerment for patients

≥ An ISM lexicon is needed, including a definition of QoL. The use of consistent, resonant language will 

increase the clarity and impact of messaging designed to educate and support both patient and caregiver

≥ The use of resonant language will provide guidance for physicians in communications with their patients

Patient engagement is greatly impacted 

by linguistics

Supporting self-advocacy and empowerment for patients

≥ It is critical that all communications developed for patients exhibit deep understanding of both the 

psychological and physical experience of ISM 

Supporting self-advocacy and empowerment for patients

≥ When considering support for patients with ISM and their unmet needs, the efforts for further 

education must not end at the moment of diagnosis and should reflect a shared decision-making 

partnership between the patient and the physician

Interactions between patients and physicians

varied from ignorance to empowerment to authority

“It’s so hurtful for someone not to take

you seriously.”

Supporting self-advocacy and empowerment for patients

≥ The lack of association between degree of literacy and patient adherence and outcomes means that 

a different set of criteria for “literacy” must be created

≥ A better understanding of which information surrounding ISM should be prioritized is needed

The quality of physician relationship was 

not related to the degree of patient 

health literacy

Supporting self-advocacy and empowerment for patients

≥ Logistical challenges can impact the caregiver, as their QoL is limited along with the patient’s 

≥ As the patient’s symptoms improve (sensitivity to triggers, brain fog, fatigue, and emotional consequences of the condition), the caregiver’s QoL will improve proportionately

≥ Supporting the caregiver will require substantial and sustained investment of resources beyond merely educational efforts 

The burden on caregivers was substantial: Logistic, informational support, emotional support

Supporting self-advocacy and empowerment for patients

≥ Psychological burdens are caused by both the caregiver’s stress of changing lifestyle and the burdens 

of supporting a patient whose negative emotions can create tension and stress in the relationship 

≥ Support for caregivers must include emotional and practical strategies

The caregiver burden causes tension between 

the patient and their spouse

Speaking to new doctors

Driving
Pick up prescriptions

Tend to him when he 

is in pain

Support

Advocacy
Help with childcare

Preparing meals
Transport to doctor appointments

Emotional
support

Laundry

Household shopping

Help with showering
Managing

medications

Medical 
care

HCP for ISM:

Hematologist/Oncologist

# HCPs before diagnoses: 6–7

44 years old

Race: Caucasian 

Patient 2

HCP for ISM: 

Allergist/Hematologist/Immunologist

# HCPs before diagnoses: >7

79 years old

Race: Caucasian

Patient 1 Patient 3

HCP for ISM: Allergist/Immunologist

# HCPs before diagnoses: 6–7

37 years old

Race: Caucasian/

Middle Eastern

Patient 4

HCP for ISM:

Allergist/Immunologist 

# HCPs before diagnoses: 1

50 years old

Race: Caucasian

Patient 5

HCP for ISM:

PA/Family physician

# HCPs before diagnoses: >7

51 years old

Race: Caucasian

HCP for ISM:

Allergist/Immunologist

# HCPs before diagnoses: 2–3

61 years old

Race: Caucasian

Patient 7

HCP for ISM:

Dermatologist

# HCPs before diagnoses: 2–3

61 years old

Race: Caucasian

Patient 6 Patient 8

HCP for ISM: Allergist/Immunologist

# HCPs before diagnoses: 2–3

72 years old

Race: Caucasian/Native

American/Jewish/

Black

Patient 9

HCP for ISM:

Hematologist/Oncologist

# HCPs before diagnoses: 6–7

49 years old

Race: Caucasian

Patient 10

HCP for ISM:

Hematologist/Oncologist

# HCPs before diagnoses: 1

54 years old

Race: Caucasian

HCP for ISM:

Hematologist

# HCPs before diagnoses: 2–3

76 years old

Race: Caucasian

Patient 12

HCP for ISM:

Allergist/Immunologist

# HCPs before diagnoses: 2–3

60 years old

Race: Caucasian

Patient 11 Patient 13

HCP for ISM:

Oncologist/Hematologist

# HCPs before diagnoses: 4–5

29 years old

Race: Caucasian

Patient 14

HCP for ISM:

Allergist/Immunologist

# HCPs before diagnoses: 4–5

56 years old

Race: Caucasian

Patient 15

HCP for ISM:

Hematologist

# HCPs before diagnoses: 4–5

40 years old

Race: Caucasian

> 2 years of care

# HCPs before diagnoses: 2–3

47 years old

Race: Caucasian

Caregiver 2

> 2 years of care

# HCPs before diagnoses: >7

39 years old

Race: Caucasian

Caregiver 1 Caregiver 3

< 2 years of care

# HCPs before diagnoses: 2–3

77 years old

Race: Caucasian

Caregiver 4

< 2 years of care

# HCPs before diagnoses: 6–7

46 years old

Race: Caucasian

Caregiver 5

> 2 years of care

# HCPs before diagnoses: 6–7

Age unknown

Race: Caucasian

The search for answers is ongoing after 

diagnosis: Fear of disease worsening 

Supporting self-advocacy and empowerment for patients

≥ When considering support for patients with ISM and their unmet needs, the efforts for further 

education must not end at the moment of diagnosis

“My allergist didn’t know a lot about it but he just knew 

that these were some of the symptoms that accompanied 

systemic mastocytosis…so yeah, a lot of encouragement 

to research it myself.”79 y/o patient 56 y/o patient

The desire for understanding is equal to the 

desire for a cure

“I’m just, I have anxiety because I can’t function

as a person.”

(Rated a severity of 5 on scale of 1–10)…

“I’ve figured out this disease and what I need to do 

or not do.”
50 y/o patient40 y/o patient

“If I feel like you don’t see me as a whole person and you’re 

just going to write me scripts and not listen, I’m out because 

I’m a whole person…but if you’re not willing to understand 

what else is happening in my body in a connected way, then 

I can’t work with you.”
37 y/o patient

“I went on the internet and the National Institute 

of Health website and just a lot of places like 

that…I gained a lot of knowledge on this myself.”

(controlled/uncontrolled) 

“Not what you want, but you’re keeping it from getting 

worse…uncontrolled you fell out of the airplane 

without a parachute.”

“And now, I have this big rift between my wife and I 

because how do I stay married to that?”
37 y/o patient61 y/o patient

“It just means changing up my plans and modifying them…

and most of the time, I’m reasonable about it…but, there’s other 

times I admit that I get a little frustrated.”
47 y/o caregiver

“We both end up taking care of 

each other in different capacities.”
39 y/o caregiver

77 y/o caregiver

Patient #

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16a 17 18 19 20

Gastrointestinal ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥

Fatigue ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥

Muscle/bone pain ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥

Dermatological ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥

Brain fog ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥

Anaphylaxis ≥ ≥ ≥ ≥ ≥ ≥ ≥

Flushing ≥ ≥ ≥ ≥ ≥

Miscellaneousb
≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥ ≥

37 y/o patient

aAllergic response, skin tags, dizziness, joint swelling, inflammation, rapid heartbeat, burning tongue, difficulty breathing, sweating.

Gastrointestinal 70%

Fatigue 60%

Muscle/bone pain 60%

Dermatological 55%

Brain fog 45%

Anaphylaxis 35%

Flushing 25%

Miscellaneousa 45%

Figure 3. Methods 

aParticipants were unaware of the involvement of Blueprint Medicines in the survey, and Blueprint Medicines did not know the identity of 
the participants. IDI, in-depth interview; QoL quality of life.

• In-depth interviews (IDIs) were conducted to 

characterize ‘lived’ experience through a five-

dimensional (behavioral, psychosocial, cognitive, 

linguistic, and interactional) analysis tool

• Interviews were qualitive, double blind,a and 1:1

• Interview audios were recorded, and summaries 

were transcribed

Five dimensions of 

lived experience

Behavioral
Decisions made,
actions taken 

Cognitive
Knowledge, 
thought process

Linguistic
Self-expression, 
community lexicon

Interactional
Influencers, 
live/online

Psychosocial
Internal states, 
external forces

90-min IDIs 15 patients 5 caregivers

IDI topics
• Life before diagnosis

• Diagnostic odyssey

• QoL/life experience from inception of symptoms 

through to present

• Physical symptoms – psychological consequences 

Figure 2. Types of support provided by caregivers

• Systemic mastocytosis (SM) is a clonal mast cell neoplasm driven by KIT D816V mutation in ~95% of adults with SM.1 Indolent 

systemic mastocytosis (ISM) is a mast cell disease characterized by debilitating neurologic, musculoskeletal, gastrointestinal, and 

cutaneous symptoms and impaired quality of life (QoL).1,2

• Due to heterogeneity of  symptomology and limited disease awareness, the time between initial symptom onset and receiving a 

diagnosis of SM has been reported by patients to be approximately 7-9 years.3

• The objective of this study was to assess and describe the natural history ‘journey’ in a real-world clinical practice setting

Background/Objectives 

Real-world chart pull data on the clinical presentation and diagnosis of indolent systemic mastocytosis 

S. Blanc1, T. Green2, E. Sullivan2, C. Dadonna2, B. Wang1, J. H. Lambert1, C. Wall1, R. Smith1

1Integra Connect, West Palm Beach, FL, 2Blueprint Medicines, Cambridge, MA

Methods 

• Patients with ISM present with multiple signs and symptoms and co-morbid conditions and are referred by a wide range of specialties.

• Increasing the awareness of heterogeneous signs and symptoms of ISM may help improve the recognition of the disease and decrease the time to diagnosis.
• Patients receive a wide array of symptom-directed therapies to manage their ISM.

Conclusions

• The Integra Connect platform provides oncology practices with a technology platform to help interpret complex datasets and

improve value-based patient outcomes. The Integra Connect network currently includes 12 community practices on the East and

West coast of the United States.

• IntegraConnect PrecisionQ invited practicing hematologists in its network to complete a structured electronic case report form

(eCRF) for patients that the oncologist treated who were diagnosed with ISM within the past 36 months. The case report captured

retrospective data on patients with ISM in a variety of categories (Table 1).

• The eCRF included questions on practice demographics, satisfaction with current treatment options, patient demographics,

referral patterns, patient lab values, symptoms, diagnostic process, and treatment regimen.

Table 2. Physician and Practice Characteristics
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Physicians 

(n=17)

n %

Primary Practice Setting 

Office-based private practice 11 65%

Hospital-based practice 5 29%

NCCN institution 1 6%

Volume of ISM Patients Managed in Past 3 Years

1-5 5 29%

6-10 10 59%

11-15 2 12%

Average Number of Other Patients Treated in Past 3 Years

Cutaneous mastocytosis (CM) 4.8 patients

Mast cell activation syndrome (MCAS) 2.8 patients

Myelofibrosis (MF) 15.6 patients

Results

Figure 2. Patient Comorbidities (n=65)

Physician Demographics

Poster #160

Table 3. Patient Demographics

ISM Patients 
(n=65)

n %

Gender

Male 31 48%

Female 32 49%

Unknown 2 3%

Age

<40 years 4 6%

40-49 years 15 23%

50-59 years 17 26%

60-69 years 19 29%

70-79 years 8 12%

80-89 years 2 3%

• The majority of participating oncologists were in office-based practices

affiliated with a group purchasing organization (Table 2).

• Most respondents managed between 6-10 patients with ISM within the

past 3 year (Table 2).

• All physicians managed at least 1 with MF, but not all providers managed

patients with MCAS or CM (Table 2).

• Patients with ISM saw an average of at least 2.2 physician specialties

prior to their first visit at the completing oncologist’s practice.

• Patients were most commonly referred to a participating oncologist for

assessment and treatment by allergists/immunologists and dermatologists
(Figure 1).

• Data were collected on 65 ISM patients identified by participating physicians.

• Most patients were between the ages of 40 and 69 years (Table 3).

• Patients had an average of 2.5 comorbidities. The most common comorbidities (Figure 2) were

anxiety (40%), cardiovascular conditions (29%), diabetes mellitus (26%), depression (23%), and

chronic kidney disease (22%). 11% of patients had no comorbidities.

Patient Demographics

40%

29%

26%

23%

22%

18%

18%

14%

12%

11%

11%

3%

3%

3%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Anxiety

Cardiovascular conditions

Diabetes mellitus

Depression

Chronic kidney disease

Gastroesophageal reflux disease

COPD/asthma

Obesity

Irritable bowel syndrome

Osteoporosis or osteopenia

Sleep disorder

Cancer

Thromboembolic disease

Current infection

% of Patients (n=65)

Immunology/
allergy 
33%

Dermatology
29%

Primary care
21%

Other 
oncologist

6%

Endocrinology
6%

Rheumatology
3% Gastroenterology

2%

• The most common cutaneous signs/symptoms at diagnosis were pruritus (71%), flushing

(68%), and maculopapular cutaneous mastocytosis (MPCM) (54%), and the most common
neuropsychiatric signs/symptoms were anxiety (48%) and headaches (38%) (Figure 3).

• The most common gastrointestinal signs/symptoms at diagnosis were abdominal pain (45%),

bloating (43%), diarrhea (42%), and abdominal cramping (40%), and the most common 

musculoskeletal signs/symptoms were diffuse pain in long bones (34%), poorly localized bone 
pain (28%), and osteopenia (23%) (Figure 3).

• The most common systemic signs/symptoms were fatigue/tiredness (69%) and allergic

reactions (31%) (Figure 3).

• Anaphylaxis occurred in 17% of patients (Figure 3).

Figure 1. Referral Patterns

Figure 3. Signs and Symptoms at First Visit to Physician/Upon Diagnosis
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Pruritus

Flushing

MPCM

Plaque-like lesions

Nodules

Urticaria pigmentosa

Other skin changes

Anxiety

Headaches

Emotional instability

Insomnia

Irritability

Cognitive defects

Increased somnolence

Short-term memory loss

Abdominal pain

Bloating

Diarrhea

Abdominal cramping

Nausea

Peptic ulcer disease

Malabsorption

Gastrointestinal bleeding

Vomiting

Steatorrhea

Fatigue/tiredness

Allergic reactions

Anaphylaxis

Dyspnea

Lymphadenopathy

Splenomegaly

Angioedema

Syncope

Hypotension

Hepatomegaly

Diffuse pain in long bones

Poorly localized bone pain

Osteopenia

Osteoporosis

Osteoporotic fractures

% of Patients (n=65)

C
u

ta
n

e
o

u
s

N
e

u
ro

p
s

y
c

h
ia

tr
ic

G
a
s
tr

o
in

te
s
ti

n
a
l

S
y

s
te

m
ic

M
u

s
c
u

lo
-

s
k

e
le

ta
l

Figure 4. Treatments Prescribed to Patients for ISM

Note: Patients could have been prescribed multiple treatments.

Signs and Symptoms at ISM Diagnosis

Results (Continued)

• The distribution of symptom-directed therapies prescribed to ISM patients are

reported in Figure 4.

• 95% of patients were receiving more than one treatment to manage their ISM

(range 1-9).

Category Example Questions (Note: not all questions included in the eCRF are shown here.)

Practice-related questions
• How many patients with ISM have you managed in the past 3 years?

• What is your primary practice setting?

Diagnosis-related questions

• What laboratory/pathologic/imaging studies were used to make a diagnosis of ISM?

• Was the serum tryptase level persistently ≥11.5 ng/mL other than at diagnosis?

• What was the patient’s KIT D816V mutation status?
• Following bone marrow biopsy, what was the percentage of infiltration by mast cells?

• Was a biopsy reviewed where the presence of ISM diagnostic criteria were not initially observed, but identified upon consultation/second review?

• Was your patient initially diagnosed with ISM?

Symptom-related questions

• Did the patient exhibit any of the following gastrointestinal/musculoskeletal/neuropsychiatric/systemic signs/symptoms at presentation/first visit to

you?

• Since the initiation of first-line therapy, how have the patient’s SM symptoms changed?

Treatment-related questions

• What treatments (class and specific medication) did you prescribe to this patient?

• What was the duration of this therapy?

• How was the patient’s response to therapy measured?

Table 1. eCRF categories and example questions
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1Real World Data, Quality Cancer Care Alliance, Tacoma, WA; 2Department of Public Health, Syracuse University, NY; 3Blueprint Medicines Corporation, Cambridge, MA; 4Mission Cancer and Blood, Des Moines, IA, USA

• Systemic mastocytosis (SM) is a rare, clonal mast cell neoplasm 

characterized by the accumulation and activation of mast cells in various 

tissues and organs of the body, including the skin, bone marrow, liver, 

spleen, and gastrointestinal tract

• The excessive and uncontrolled activation of mast cells can lead to a 

wide range of symptoms, including skin lesions, flushing, itching, 

abdominal pain, diarrhea, nausea, and muscle weakness

• Given the heterogeneous clinical presentation, part of the challenge in the 

effective management of patients with SM is timely diagnosis 

– This study sought to develop a diagnostic (Dx) algorithm or tool to 

raise clinical suspicion of SM and accelerate SM-specific diagnostic 

workup and diagnosis

• The Quality Cancer Care Alliance (QCCA) network real world database 

was reviewed and 105 patients with SM who had presented prior to 

October 1, 2022, were identified that met eligibility criteria

• A second sample of 104 patients diagnosed with blood cancers, but not 

SM, were also identified

• Data collection consisted of patient demographic information, existing 

comorbidities, symptoms at presentation (including symptoms associated 

with mast cell activation), performance status, and standard hematologic 

and biochemistry test outcomes

• General linear models (GLM) with a logit link function and a Bernoulli 

distribution were then used to measure the association between select 

risk factors and a diagnosis of SM

• The likelihood ratio test was applied in a backward elimination process 

(P<0.05 to retain) to select the final set of risk factors for retention in the 

GLM model

• Nonparametric bootstrapping was applied to test the internal validity of 

the final Dx model

• From the GLM statistical outputs, the contribution of the individual factor 

for an SM diagnosis was weighted with the final model coefficients

• To simplify calculations using these weights in a scoring algorithm, the 

coefficients were transformed by multiplying each by a constant (derived 

by trial and error) and then rounding to the nearest unit value

• A summary SM Dx score was then assigned to each patient by adding up 

transformed coefficient values (points) for each risk factor they 

possessed

• The predictive accuracy of the final SM Dx algorithm was determined by 

measuring the specificity, sensitivity, and area under the Receiver 

Operating Characteristic (ROC) curve

• External validation was then performed on a new sample of 162 patients 

(81 SM and 81 non-SM) who were managed through another community 

oncology network (National Cancer Care Alliance - NCCA)

• The GLM model and scoring system was applied to the new patient 

cohort. Odds ratios with 95% confidence interval (CI) for the individual 

predictive factors were regenerated, as was the specificity, sensitivity, 

positive predictive value, negative predictive value, and area under the 

ROC curve for the scoring index

– Pearson Rho was then used to measure the correlation between 

patient risk score and probability of a positive SM diagnosis

• The control group of patients without SM contained individuals with chronic 

lymphocytic leukemia (CLL), chronic myeloid leukemia (CML), myelodysplastic 

syndrome (MDS) and myelofibrosis (MF), all equally distributed

• Patients with SM in both cohorts were younger, had a lower median Charlson 

comorbidity score, and tended to have a better overall performance status (Table 1)

• Following the backward statistical elimination process, seven predictive clinical 

characteristics associated with a diagnosis of SM were identified (Table 2)

• From the regression outputs, the contribution of the individual factor for an SM 

diagnosis was weighted with the final model coefficients. To develop a diagnostic 

scoring algorithm, the coefficients were transformed by multiplying each by a 

constant and then rounding to the nearest unit value (Table 3)

• The total SM diagnostic score for each patient was strongly correlated with the 

probability of a positive SM diagnosis (Figure 1)

• The model development was continued with an ROC analysis on both the derivation 

and external validation datasets. The findings suggested the area under the ROC in 

both the derivation and external validation samples was greater than the generally 

accepted standard for goodness of fit; 0.89 (95% CI: 0.85–0.93) vs 0.81 (95% CI: 

0.74–0.87), supporting the internal and external validity of the scoring system 

(Figures 2 and 3)

• The analysis identified a diagnostic score threshold of >8 as being the cut point 

where sensitivity and specificity are optimal and a high proportion (80.4%) of 

patients were correctly classified as having SM (Table 4)

Model development sample External validation sample

Parameter
Patients with SM

(n=105)

Controls

(n=104)

Patients with SM

(n=81)

Controls

(n=81)

Median age (range) 56 (4–84) 70 (23–96) 58 (58–87) 67 (20–89)

Female sex, % (n) 48.6% (51) 40.4 (42) 50.6 (41) 37.0 (30)

Race, % (n)

White 89.5 (94) 82.7 (86) 84.0 (68) 79.0 (64)

Other 4.8 (5) 15.4 (16) 9.9 (8) 18.5 (15)

Not documented 5.7 (6) 1.9 (2) 6.2 (5) 2.5 (2)

Primary diagnosis, % (n)

Indolent SM 47.6 (50) 38.8 (31)

Advanced SM 30.5 (32) 44.4 (36)

SM subtype not documented 21.9 (23) 17.3 (14)

CLL 25.0 (26) 24.7 (20)

CML 25.0 (26) 24.7 (20)

MDS 25.0 (26) 25.9 (21)

MF 25.0 (26) 24.7 (20)

ECOG performance status, % (n)

0 or 1 50.5 (53) 63.5 (66) 59.2 (48) 56.8 (46)

2 1.9 (2) 4.8 (5) 8.6 (7) 11.1 (9)

Not documented 47.6 (50) 31.7 (33) 32.1 (26) 32.1 (26)

Comorbidities and organ status

Median Charlson comorbidity score at 

diagnosis (range)1 0 (0–8) 2 (0–6) 1 (0–7) 2 (0–7)

Spleen enlargement within 30 days of 

presentation, % (n) 
22.9 (24) 20.2 (21) 23.5 (19) 23.5 (19)

Lymph node enlargement within 30 days of 

presentation, % (n) 
8.6 (9) 15.4 (16) 6.2 (5) 17.3 (14)

Symptoms within 30 days of presentation, %(n)

Diarrhea 24.8 (26) 3.8 (4) 23.5 (19) 8.6 (7)

Hypertension 29.5 (31) 53.8 (56) 37.0 (30) 45.7 (37)

Pruritis 27.6 (29) 3.8 (4) 21.0 (17) 1.2 (1)

Nausea 12.4 (13) 5.8 (6) 17.3 (14) 9.9 (8)

Rash 42.9 (45) 4.8 (5) 35.8 (29) 4.9 (4)

Skin lesions 27.6 (29) 1.9 (2) 22.2 (18) 0.0 (0)

Weight loss 23.8 (25) 11.5 (12) 9.9 (8) 13.5 (11)

Baseline hematology/biochemistry (mean, SD)

Hemoglobin [g/dL] 12.8 (2.5) 11.6 (3.0) 12.9 (2.4) 11.7 (2.6)

White blood cells [x 103/μL] 8.5 (6.2) 17.2 (17.5) 8.0 (5.0) 16.2 (15.3)

Absolute neutrophil count [x 103/μL] 5.0 (3.2) 8.7 (9.1) 4.5 (3.1) 9.2 (9.5)

Platelets [x 103/μL] 235 (107) 283 (229) 257 (133) 332 (296)

Variable Odds ratioa 95% CI Likelihood of SM

Age ≥60 years 0.21 (0.08–0.52) ↓ by 79%

Lymph node enlargement 0.22 (0.06–0.85) ↓ by 78%

Diarrhea within 30 days of presentation 7.62 (1.74–33.4) ↑ 7.6 times

Rash within 30 days of presentation 13.6 (4.33–42.8) ↑ 13.6 times

Skin lesions within 30 days of presentation 6.0 (1.19–30.1) ↑ 6.0 times

Weight loss (any) within 30 days of presentation 5.1 (1.67–15.7) ↑ 5.1 times

ANC measured at presentation 0.89 (0.82–0.97)
↓ Likelihood per unit 

increase

Model adjusted R^21 0.41

Dependent variable: A positive diagnosis of SM. 1Statistically significant at P=0.05 level.

ANC, absolute neutrophil count; CI, confidence interval. 

Diagnostic scoring algorithm for SM

Start at base score of 10

Patient age If age ≥60 years – 3

Lymph node 

status

If lymph nodes enlarged 

at presentation
– 3

Diarrhea
Diarrhea within 30 days 

of presentation
+ 4

Rash
Rash within 30 days of 

presentation
+ 5

Skin lesions
Skin lesions within 30 

days of presentation
+ 4

Weight loss
Weight loss (any) within 

30 days of presentation
+ 3

Absolute 

neutrophil 

count

Measured ANC at 

presentation

Subtract 

one 

quarter of 

the ANC

Total composite diagnostic score ?

Example: 

Patient is a 65-year-old female 

presenting with chronic 

diarrhea and skin rash for the 

past 6 weeks. The patient has 

a white blood count and ANC of 

8.5 and 5.0 [x 103/μL]. The 

patient’s spleen is normal, and 

her lymph nodes are not 

enlarged upon examination. 

What is the likelihood this 

patient has SM?

• Start at a base score of 10 

units

• Age is 65, subtract 3 units

• Has diarrhea, add 4 units

• Has a rash, add 5 units

• ANC of 5, subtract (5/4) or 

1.25 units

Final score: 14.75

Likelihood of SM: 95.4% 

(95% CI: 89–98)

Score

cut point

Observed disease 

prevalence
Sensitivity Specificity

Correctly 

classified

Likelihood

ratio +

≤6 6.7% 100% 0% 50.2% 1.0

>6 to ≤8 26.0% 97.1% 40.4% 68.9% 1.63

>8 to ≤10 59.0% 84.8% 76.0% 80.4% 3.53

>10 to ≤12 66.7% 62.9% 91.4% 77.0% 7.26

>12 to ≤16 91.4% 51.4% 97.1% 74.2% 17.8

>16 100% 19.0% 100% 59.3% 0.0

• Patients with a total score >8 are considered to have a high 

likelihood of having SM. This is the point where clinicians 

should be thinking SM and order confirmatory tests

• Patients who had a positive diagnosis of SM were 3.53 times 

more likely than patients who did not have SM to have a risk 

score of at least >8 units

• SM is a rare disorder that may take years to diagnose. The delay in patient diagnosis can have a major impact on 

patient quality of life and impact overall survival

• To address this need in patient care, we developed and externally validated a diagnostic tool designed to raise 

clinical suspicion and facilitate the early diagnosis of SM

• The scoring index is easy to apply, able to discriminate between patients with and without SM, and the risk threshold 

can be varied, depending on the clinical situation

• The diagnostic tool will enhance patient care by accelerating the diagnosis of SM, which would allow the timely 

initiation of effective targeted therapies

Table 1. Characteristics of patients with and without SM

Table 4. Accuracy of the SM diagnostic tool

Table 3. Transformed diagnostic scoring tool

Table 2. The final predictive model for an SM diagnosis Figure 1. Relationship between the diagnostic score and 

probability of SM

Figure 2. The area under the ROC curve in the model 

development cohort

Figure 3. The area under the ROC curve in the external 

validation cohort
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1The weighted comorbidity classes were:  Low = 0 points, Median = 1 to 2, High = 3 to 4 and Very high = ≥ 5.

ROC, Receiver Operating Characteristic.
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AYVAKIT in ISM

Durable efficacy and a favorable 

safety profile at > 2 years of median 

follow up, with consistent safety for 

patients at 50 mg2

AYVAKIT in Advanced SM

Significantly improved OS when 

compared to real-world use for 

midostaurin, cladribine1 

1. Reiter et al. EHA Hybrid Congress, June 2022. 2. Sabato et al. EAACI Annual Meeting, June 2024.



Area Program Milestone Timing

Mast cell

disorders

AYVAKIT Present long-term safety and efficacy data from PIONEER trial in ISM

BLU-808 IND submission

Elenestinib Initiate registration-enabling Part 2 of the HARBOR trial in ISM
On track for 

EOY

Solid tumors BLU-222

Present data in combination with ribociclib and fulvestrant for HR+/HER2- 

breast cancer

Complete Phase 1 combination dose escalation for BLU-222 by end of year 

to inform registration plans.

On track for 

EOY 

On track to complete anticipated portfolio milestones in 2024

9

In addition to achieving AYVAKIT revenue of $475-480M, Blueprint expects the following data-related milestones in 2024:

Not for promotional use

• Expect to present data from the healthy volunteer study of BLU-808, our oral wild-type KIT inhibitor for chronic urticaria and other mast cell 

diseases, in early 2025

ISM, indolent systemic mastocytosis; IND, investigational new drug; EOY, end of year



Strong financial position driven by growing product revenue and 

continued operating expense reduction

10

Statement of Operations (unaudited)

Three Months 

Ended

9/30/2024

Three Months 

Ended

9/30/2023

Nine Months 

Ended

9/30/2024

Nine Months 

Ended

9/30/2023

Total revenue $128.2M $56.6M $362.4M $177.4M

Net product sales

Collaboration, license and other revenue

$128.2M

$0.0M

$54.2M

$2.4M

$334.8M

$27.6M

$133.2M

$44.2M

Cost of sales $1.9M $2.8M $12.7M $8.3M

Collaboration loss sharing $0.0M $1.8M $0.0M $4.3M

Research & development expense1 $85.3M $110.3M $257.8M $330.2M

Selling, general & admin expense2 $89.9M $70.7M $262.8M $215.8M

Other income (expense), net3 $(7.0)M $(4.5)M $154.3M $(14.0)M

Net income (loss) $(56.3)M $(133.7)M $(17.1)M $(396.1)M

Balance Sheet (unaudited) 9/30/2024 12/31/2023

Cash, cash equivalents, and investments $882.4M $767.2M

1. Includes stock-based compensation expense of $12.6M and $35.7M for the three and nine months ended 9/30/24, and $11.2M and $31.5M for the three and nine months ended 9/30/23, respectively. 

2. Includes stock-based compensation expense of $15.7M and $44.8M for the three and nine months ended 9/30/24, and $11.9M and $38.6M for the three and nine months ended 9/30/23, respectively.

3. Includes debt extinguishment gain of $173.7 million in the nine months ended 9/30/24.

Not for promotional use
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