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INTRODUCTION

* The Advanced Systemic Mastocytosis Symptom Assessment
Form (AdvSM-SAF) was developed to assess the signs and
symptoms experienced by subjects with advanced systemic
mastocytosis (AdvSM),%? a rare condition characterized by
neoplastic mast cell infiltration of tissues and shortened
survival.3

* As a patient-reported outcome (PRO) questionnaire intended
for use in clinical trials to evaluate treatment efficacy
hypotheses, the tool was developed in a manner consistent
with guidance provided by the Food and Drug Administration
(FDA)*> and best practices in questionnaire development.®’

OBJECTIVE

* The objectives of this study are: (1) to present preliminary
psychometric performance results related to the scores
produced by the AdvSM-SAF and (2) to provide evidence to
inform conclusions regarding how AdvSM-SAF scores may be
interpreted in future studies.

METHODS

Study design

* The AdvSM-SAF was administered daily using an electronic
PRO device in the expansion stage of BLU-285-2101
(NCT02561988), an open-label Phase | trial designed to
evaluate the effect of the KIT inhibitor avapritinib in subjects
with AdvSM (Figure 1).

° The AdvSM-SAF is a 10-item diary that assesses eight
symptoms of AdvSM including abdominal pain, nausea,
vomiting, diarrhea, spots, itching, flushing, and fatigue. Using
a 24-hour recall period, eight items assess symptom severity
with an 11-point numerical rating scale, where 0=No
[symptom] and 10=Worst imaginable [symptom], and two
items (vomiting and diarrhea) assess symptom frequency by
asking subjects to enter a discrete numerical value.

* The AdvSM-SAF is scored as a seven-day average (i.e., a
“weekly score”) and only derived if at least four completed
daily scores are available within the pre-specified seven-day
period. AdvSM-SAF severity item scores are summed to
create a Total Symptom Score (TSS; range 0-80),
Gastrointestinal Symptom Score (GSS; range 0-40), and Skin
Symptom Score (SSS; range 0-30). All contributing items need
to be completed to calculate a daily score.

* Psychometric evaluation of the AdvSM-SAF is supported by
other clinical and PRO assessments in BLU-285-2101 (Table
1).

* Two analysis populations were used for the study:

o Cross-sectional analysis population (CS-AP): All subjects
with AdvSM-SAF scores at Baseline (C1D-7 to C1-1; i.e., 1
to 7 days before Cycle 1) and at least one follow-up visit at
C3D1, C7D1, or C11D1 (n=31).

o Test-retest analysis population (TRT-AP): Subjects who
exhibited no change in ECOG-PS score from Baseline to
C1D8 (n=21).

Psychometric analyses

* Internal consistency reliability reflects the extent to which
individual items from a scale are measuring the same general
concept® and is investigated by calculating Cronbach’s alpha
coefficient (a, range 0 to 1).>10 Alpha was calculated for the
weekly TSS, GSS, and SSS using the CS-AP at Baseline and
C3D1, and again with each individual item within a domain
removed.

* Test-retest reliability assesses if items in an instrument
produce stable, reliable scores under similar conditions, at
different assessment points during which no change (or
minimal change) in the patient’s condition is expected to
occur.!! Test-retest reliability was evaluated among the TRT-
AP using AdvSM-SAF weekly scores.

* Construct-related validity evaluates the associations
between concepts of a specified assessment and of other
assessments (i.e., reasonably strong associations should exist
between related concepts and low associations between
unrelated concepts).* The construct-related validity for the
weekly AdvSM-SAF was evaluated by generating correlation
coefficients between its scores and other clinical and PRO
assessments at Baseline and C3D1.

*  Known-groups methods characterize the degree to which a
PRO gquestionnaire generates scores capable of distinguishing
among subject groups hypothesized to be clinically distinct.*
This analysis was conducted using the PGIS and ECOG-PS to
categorize subjects into “known groups” at Baseline, and
AdvSM-SAF weekly scores were described across patient
severity groups.

* Sensitivity-to-change analyses focus on the evaluation of
change scores in a target assessment over time to show that
improvements (or worsening) seen in those scores
correspond to improvements (or worsening) in other areas
expected to change.'? This was addressed by examining the
mean change and associated effect size of weekly AdvSM-
SAF scores, as well as the correlations between the AdvSM-
SAF change scores and change scores of other measures.

Figure 1. BLU-285-2101 study design
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Study sample

In the total CS-AP of 31 patients, mean age was 63.7 years
(SD=10.3), 51.6% were female, and 90.3% were white.

Baseline ECOG-PS ranged from 0 to 3, with 35.5% ECOG-PS 1.

Psychometric properties

Table 1. Supplementary clinical and PRO assessments in BLU-285-
2101

Concepts Response
assessed scale

European Organisation

Item distribution

o The mean severity item scores ranged from 0.8 to 2.6,
except fatigue (mean=5.8). The mean TSS, GSS, and SSS
were 18.9, 7.3, and 5.5, respectively, at Baseline.

o The range of scores was restricted (i.e., the full range of
response options was not used) for most of the items,
especially for the itching (0-6.1), vomit (0-5.8), and
diarrhea (0-5.3) severity items.

Internal consistency reliability (Table 2)

o The weekly GSS, SSS, and TSS all met criteria pre-specified
for internal consistency (a>0.70).

o Removal of any individual item within a domain did not
improve the internal consistency of TSS.

Test-retest reliability (Table 3)

o The weekly item, domain, and total AdvSM-SAF scores
were all reliable (>0.7), except the vomiting frequency
item.

o The gastrointestinal (Gl) frequency items (not included in
domain or total scores) were less reliable than the severity
items.

Recall
period

4-point scale

RESULTS

* Construct-related validity (Table 4a)

o Weekly AdvSM-SAF scores more strongly (r=0.60)
correlated to EORTC QLQ-C30 symptom items than to
more distal concepts.

* Known-groups analysis

o Weekly AdvSM-SAF scores were able to distinguish among
clinically unique groups specified by PGIS (Table 5) and
ECOG-PS at Baseline (p<0.05; exclusive of weekly SSS).

* Sensitivity to change (Table 4b)

o The GSS change score was moderately to strongly
correlated with the change scores in PGIS, serum tryptase,
and the EORTC QLQ-C30 items and domains (r=0.240-
0.697) and weakly correlated with the change score of
ECOG (r=0.168). The greatest correlations for the GSS were
observed with the EORTC QLQ-C30 Gl items.

o The SSS change score was moderately correlated with the
change scores in ECOG, EORTC QLQ-C30 items of dyspnea,
insomnia, and fatigue (r=0.341-0.433), and weakly
correlated with the change scores of PGIS, serum tryptase,
and most of the EORTC QLQ-C30 items and domains
(r<0.3).

o The TSS change score was moderately to strongly
correlated with the change scores in PGIS, ECOG and the
EORTC QLQ-C30 items and domains (r=0.306-0.812), with
the exception of constipation (r=-0.191) and serum
tryptase (r=0.266). The highest correlation for the TSS was
with the EORTC QLQ-C30 fatigue item (0.812).

Table 2. Internal consistency reliability estimates (a) at Baseline

of weekly AdvSM-SAF domain and total symptom scores

Domain/Total score Cronbach's Alpha

Weekly AdvSM-SAF Gastrointestinal Symptom Score
Overall internal consistency:

Weekly AdvSM-SAF Weekly Skin Symptom Score

0.801

for Research and Symptoms,  for symptoms Overall internal consistency: 0.789
Treatment of Cancer impacts, and impacts, Past week Klv Ad Kl I
Quality of Life and overall  7-point scale CRET G L ee AT P Sl s
Questionnaire Core 30 health for the overall Overall internal consistency: 0.844
(EORTC QLQ-C30) health Score if variable deleted:

Q1: Weekly Abdominal Pain Severity 0.820
Patient Global Q2: Weekly Nausea Severity 0.800

. . Symptom . .

Impression of Severity v 5-point scale At present Q3: Weekly Spots Severity 0.838
(PGIS) Q4: Weekly Itching Severity 0.827
Eastern Cooperative Q5: Weekly Flushing Severity 0.837
Oncology Group Levgl o_f S pemicele | A0 s Q6: Weekly Fatlg.ue Sevgrlty 0.804
Performance Status functioning Q8: Weekly Vomit Severity 0.834
(ECOG-PS) Q10: Weekly Diarrhea Severity 0.838

Table 3. Test-Retest Reliability for AdvSM-SAF between C1D1 and
C1D8

Table 5. Known-groups analysis at Baseline for the weekly AdvSM-
SAF domain and total symptom scores

Weekly AdvSM-SAF Items/Domains “ Reliability

AdvSM-SAF
domain

Known group ANOVA
(PGIS) p-value

Gastrointestinal Symptom Score 21 0.883 (0.716, 0.952)

skin Symptom Score 20 0.955(0.888,0.982) [FUNEEEEIEE pbsent/ g 41(87) 01

Total Symptom Score 20  0.945(0.863,0.978) BT INLI YL N Moderate 9 4.1 (4.1) 2.6 0.016
Q1: Abdominal Pain Severity 21  0.858 (0.655, 0.942) (0-40) Severe/Very o 35 77 162

Q2: Nausea Severity 21  0.940 (0.852, 0.975) Severe

Q3: Spots Severity 21 0.952(0.881, 0.981) I\A/Itl’ffr:g/l 8 4.2(5.7) 2.2

Q4: Itching Severity 20 0.937(0.843, 0.975) SI;'C':) fg’r(gp?t’gr Moderate 8 5.1 (6.1) 3.0 0.688
Q5: Flushing Severity 20 0.956 (0.888, 0.983) Severe/Very 9 6.9(7.4) 41

Q6: Fatigue Severity 21  0.957(0.895, 0.982) Severe

Q7: Vomit frequency count 21 0.020(-1.376, 0.600) ':‘/:?rs“en:g/l 8 11.8(16.4) 6.2

Q8: Vomit Severity 21 0.878 (0.706, 0.950) Total Symptom Moderate 8 15.2 (11.4) 9.9 0.035
Q9: Diarrhea frequency count 21 0.728 (0.341, 0.889) Score (0-80) E——

Q10: Diarrhea Severity 21 0.856 (0.651, 0.941) Severe 0 283(105)  29.0

Table 4. Spearman correlation coefficients between concurrent measures and (a) AdvSM-SAF weekly domain/total
scores at Baseline; and (b) AdvSM-SAF weekly domain/total change from Baseline to C3D1 scores (CS-AP, N=31)

20.6=green
<0.2=red

(a) Construct-related validity:
Correlation of Baseline scores

Concurrent scores

27 0562 26  -0.206
27 -038 26  -0.123
27 0426 26  -0.162
27 0641 26  -0.069
27 -0481 26  -0.216
27 -0491 26 -0.217
27 0591 26 0.366
27 0850 26 0441
27 0801 26 0412
27 0241 26 0017
27 0288 26 0329
QLQ-C30: Appetite loss 27 0.420 26 0.161
27 0231 26 0529
27 0608 26  0.194
27 0503 26 0142
O 26 0543 25 0.238
28 0418 27 0251
25 0245 24 0043
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ONCLUSIONS

The AdvSM-SAF produced reliable, construct-valid, and :
sensitive scores when administered in the target
patient population.

These results, along with its strong development
history and evidence of content validity, support its
future use in evaluating the signs and symptoms of
AdvSM and assessing treatment benefit in AdvSM
clinical studies.
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