INTRODUCTION

¢ Cold urticaria (ColdU), a type of chronic inducible urticaria, is characterized by the occurrence of itchy wheals with or without

angioedema after exposure to cold stimuli over a period of >6 weeks'
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* ltch, the most frequently reported ColdU symptom, has been understudied in prior clinical trials?

* In a Phase 2 trial, barzolvolimab resulted in significant complete response rates (negative provocation tests) and clinically
meaningful improvement in urticaria control (change from baseline in urticaria control test scores) in patients with ColdU3

* In this trial, the impact of barzolvolimab on patient-reported itch in a ColdU patient population was also assessed

* This research presents the comprehensive psychometric validation of weekly worst itch via a numeric rating scale (WI-NRS), an
instrument based on a daily diary for WI-NRS, for use as a new patient-centric endpoint for clinical trials

METHODS

* Psychometric validation of the WI-NRS was conducted using data from patients in a Phase 2 trial of barzolvolimab

(NCT05405660; 2 treatment arms [150 mg every 4 weeks or 300 mg every 8 weeks] vs placebo) and followed patient-focused
drug development guidance on the use of meaningful patient experience data from the US Food and Drug Administration

*  Of the 96 total patients with ColdU enrolled in the trial, a subset of 89 patients met inclusion criteria (=4 daily diaries and at least

1 cold exposure per week) for the WI-NRS psychometric validation analyses

*  Weekly WI-NRS scores were calculated from the average WI-NRS scores over 1 week; WI-NRS measures itch intensity on a
single-item 11-point scale (O [“no itch”] to 10 [“worst imaginable itch”]) recalled over the last 24 hours

* Psychometric evaluation of WI-NRS included the following 5 core analyses, as detailed below

Psychometric analyses: definitions and time points

Psychometric
analysis:

Test-retest
reliability

Convergent
validity

Known-groups
validity

change

Meaningful
within-patient
improvement

Ability to detect

What question does this
analysis answerg

Are the results of WI-NRS
reproducible when itch symptoms
are not expected to change?¢

Does WI-NRS correlate with other
validated tests measuring
symptom severity, UCT, and QolL?¢

Can WI-NRS detect differences in
itch in clinical groups with known
differences in symptom severity?

Can WI-NRS detect itch
improvements in predefined
clinical groups with known
symptom improvementse

What magnitude of change from
baseline in WI-NRS scores reflects
patient-centric meaningful
improvement in itch

Statistical test used
& success criteria:

Intra-class correlations
(ICC [2,1]) 20.7

Spearman correlations;
[r] 20.4 (broadly)

ANOVA; interpretable
ordering of effects;
P<0.05 vs *none/mild”

ANOVA; interpretable
ordering of effects;
P<0.05 vs “no change”

No test; point estimates
of anchor-based median

change from baseline;
eCDF separation

Timepoints:
Screening Baseline Week 4
(Week -3)  (Visit 3/Day 1) (Visit 5)

Week 12
(Visit 7)

— @
I
Screening
to Baseline
Baseline to
Week 4

Baseline
Baseline

@

Baseline to Week 12

Baseline to Week 12

ANOVA, analysis of variance; eCDF, empirical cumulative distribution function; UCT, urticaria control test; WI-NRS, worst itch numerical rating scale; Qol, quality of life.

* Baseline demographics and disease characteristics of the WI-NRS validation subgroup were similar to the full trial ColdU cohort
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Age, vy (SD) 40.2 (14.0) Worst Burning—Numerical Rating Scale (WB-NRS) score 4.0 (2.9)
SD ) )
Female, n (%) 64 (71.9) (5D)
Worst Pain—Numerical Rating Scale (WP-NRS) score (SD) 3.6 (3.0)
White, n (%) 79 (88.8)
Worst Swelling—Numerical Rating Scale (WS-NRS) score
Worst ltch—Numerical Rating Scale (WI-NRS) score SD 4.0 (2.9)
(SD) 4.4 (2.7) (SD)
Patient Global Impression of Severity (PGIS) score (SD) 2.0 (1.0)
Dermatology Life Quality Index (DLQI) score (SD) 13.7 (7.0)
None /mild (score of 0 or 1) 27 (30.3)
ColdU-Quality of Life (ColdU-Qol) Item 1 (wheals
and swellings) 3.4 (1.0) PGIS score | Moderate (score of 2) 33(37.1)
category, n
Weekly Urticaria Control Test (UCT7) ltem 1 1.6 (0.9) (%) Severe (score of 3) 17 (19.1)
(physical symptoms) (SD) Very severe (score of 4) 7 (7.9)
UCT7 ltem 2 (quality of life) (SD) 1.6 (1.1) Unless otherwise stated, all values represent means.
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The psychometric performance of WI-NRS, a patient-reported measure of itch, was robust in patients with ColdU

Measurements of itch with WI-NRS are reliable and reproducible

* Test-retest reliability for WI-NRS indicated strong reproducibility; correlations between weekly average scores at screening and

baseline & at baseline and week 4 ranged from 0.84 to 0.96

WI-NRS demonstrated sitrong correlations with conceptually related measurements,

suggesting robust convergent validity

* 94% (16/17) of correlations between weekly average WI-NRS scores and convergent validators (ie, external instruments/scores

hypothesized to measure similar constructs) met or exceeded the prespecified threshold for validity (| r|=0.4) at baseline

Validator WI-NRS Weekly

Average

Worst Burning—Numerical Rating Scale (WB-NRS) 0.92

Worst Pain—Numerical Rating Scale (WP-NRS) 0.90

Worst Swelling—Numerical Rating Scale (WS-NRS) 0.95

Sleep Quality—Numerical Rating Scale (SQ-NRS) 0.42

Patient Global Impression of Severity (PGIS) 0.74

Urticaria Control Test (UCT) ltem 1 (physical 0.55

symptoms)

-0.53

UCT ltem 2 (quality of life)

UCT7 Item 1 (physical symptoms) -0.55

UCT7 ltem 2 (quality of life) -0.61

Dermatology Life Quality Index (DLQI) Item 1 (itch, 0.62

soreness, pain, stinging)

Validator WI-NRS Weekly

Average

DLQI Total Score 0.51

ColdU-Quality of Life (ColdU-Qol) ltem 1 (wheals

and swellings)

ColdU-Qol Item 2 (itching)

0.69

0.75

ColdU-Qol Item 3 (reddened skin) 0.61

WI-NRS Provocation (worst itch after provocation)

WB-NRS Provocation (worst burning after 0.42
provocation) .

0.39

WP-NRS Provocation (worst pain after provocation)

Correlations between hypothesized validators and weekly average WI-NRS at baseline.
Green cells indicate correlations that met pre-specified thresholds (broadly | r| >0.4) for
significant validity. Purple cells indicate correlations that exceeded the pre-specified
thresholds for significant validity. White cells indicate correlations that did not meet or
exceed pre-specified thresholds for significant validity.

ColdU, cold induced urticaria; WI-NRS, worse itch — numerical rating scale.

* No clear explanation could be determined for the attenuated correlation between WI-NRS and itch after provocation (WI-NRS
Provocation; r=0.33). Sensitivity analyses were conducted correlating WI-NRS and itch after provocation on the day of

provocation; however, no change in correlation magnitude was observed with Spearman correlation estimates of 0.3

WI-NRS can detect differences in itch in known groups of patients with externally

validated differences in ColdU symptom severity

*  Weekly average WI-NRS scores at baseline were able to clearly distinguish between known groups of patients stratified by
patient global impression of severity (PGIS) categories: none /mild, moderate, severe, very severe
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Disease severity groups defined by PGIS at baseline

Mean WI-NRS weekly scores at baseline for PGIS-stratified groups of known disease severity. Each point indicates a patient’s WI-NRS score at baseline. Value to the right of the box
and whisker plots indicate LS means (SD). Data shown for 84 patients with PGIS scores at baseline. *P<0.001 (vs reference group of none/mild).

PGIS, patient global impression of severity; WI-NRS, worst itch — numerical rating scale.

WI-NRS can detect improvements in itch severity over time in patients with externally

validated changes in symptom severity

* Compared with the “no change” cohort (0-point change in PGIS scores from baseline to week 12), patients in the PGIS-defined
“improvement” cohort (=1-point change in PGIS scores from baseline to week 12) experienced a 1.77-point greater decrease
(or improvement) in WI-NRS between baseline and week 12

* Thus, improvement in WI-NRS tracks with improvement in other external criterion (PGIS), demonstrating that WI-NRS can detect
changes in itch severity

o

3.1 - ‘ .
(2.3)

Change from baseline to
week 12 in WI-NRS scores
Increasing itch severity

-8 o Conftrast ©?2=0.106

Improvement No change
(n=37) (N=14)
Patient cohorts stratified by change in
PGIS scores from baseline to week 12

Mean change from baseline to week 12 in WI-NRS weekly average scores for PGIS-defined “improvement” and “no change” cohorts. Each point indicates a patient’s change in WI-NRS
score. Values to the right of the box and whisker plot represent the mean change from baseline WI-NRS scores (SD). Data shown for 51 patients with PGIS scores at week 12. *P<0.05
vs “no change” cohort. PGIS, patient global impression of severity; WI-NRS, worse itch — numerical rating scale.

Over 50% of treated patients achieved the 2.64-point decrease in WI-NRS required for

meaningful within-patient improvement (MWPI) in itch

* In patients stratified into patient global impression of change (PGIC) anchor groups (“no change” [score of 3], “a little better
[score of 2], “much better” [score of 1]), the median change from baseline to week 12 in WI-NRS average scores in the PGIC “a
little better” group was -2.64, the threshold that yielded the greatest separation in corresponding eCDF curves for each group

e Stratifying on arm, 36%, 51% and 55% of patients treated with placebo, 150 mg barzolvolimab or 300 mg barzolvolimab
achieved the MWPI threshold of -2.64, respectively
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Change from baseline to week 12 in weekly average WI-NRS scores

eCDF of the WI-NRS weekly average change score from baseline to week 12 by treatment arm. Data shown for 63 patients with change from baseline data at week 12 and at least
one cold exposure per week. eCDF, empirical cumulative distribution function; WI-NRS, worse itch — numerical rating scale.

CONCLUSIONS

* These results provide robust evidence for the reliability and validity of WI-NRS, with all measurements meeting the
pre-specified success criteria, confirming it is a psychometrically sound tool to measure itch in patients with ColdU

* These analyses support the fit-for-purpose status of the weekly average WI-NRS score as a patient-centric endpoint for use
in conjunction with provocation-based endpoints in clinical trials of ColdU therapies
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INTRODUCTION

* Cold urticaria (ColdU), a type of chronic inducible urticaria, is characterized by the occurrence of itchy
wheals with or without angioedema after exposure to cold stimuli over a period of >6 weeks'

* ltch, the most frequently reported ColdU symptom, has been understudied in prior clinical trials?

* In a Phase 2 trial, barzolvolimab resulted in significant complete response rates (negative provocation
tests) and clinically meaningful improvement in urticaria control (change from baseline in urticaria
control test scores) in patients with ColdU?

* |In this trial, the impact of barzolvolimab on patient-reported itch in a ColdU patient population was
also assessed

* This research presents the comprehensive psychometric validation of weekly worst itch via a numeric
rating scale (WI-NRS), an instrument based on a daily diary for WI-NRS, for use as a new patient-centric
endpoint for clinical trials

References: 1. Pozderac |, et al. Acta Dermatovenerol Alp Pannonica Adriat. 2020;29(3):141-148. 2. Brookes E, et al. EADV Congress; 2024; Amsterdam, NL. 3. Metz M, et al. ACAAI Congress; 2025; Orlando, FL.



METHODS

* Psychometric validation of the WI-NRS was conducted using data from patients in a Phase 2 trial of
barzolvolimab (NCT05405660; 2 treatment arms [150 mg every 4 weeks or 300 mg every 8 weeks] vs
placebo) and followed patient-focused drug development guidance on the use of meaningful patient
experience data from the US Food and Drug Administration

* Of the 96 total patients with ColdU enrolled in the trial, a subset of 89 patients met inclusion
criteria (=4 daily diaries and at least 1 cold exposure per week) for the WI-NRS psychometric
validation analyses

* Weekly WI-NRS scores were calculated from the average WI-NRS scores over 1 week; WI-NRS
measures itch intensity on a single-item 11-point scale (0 [“no itch”] to 10 [“worst imaginable itch™])

recalled over the last 24 hours



METHODS (CONT'D)

* Psychometric evaluation of WI-NRS included the following 5 core analyses, as detailed below:

Psychometric analyses: definitions and time points

Psychometric
analysis:

Test-retest
reliability

Convergent
validity

Known-groups
validity

Ability to detect
change

Meaningful
within-patient
improvement

What question does this analysis
answer?

Are the results of WI-NRS reproducible when
itch symptoms are not expected to change?

Does WI-NRS correlate with other validated
tests measuring symptom severity, UCT,
and QolL?

Can WI-NRS detect differences initch in
clinical groups with known differences in
symptom severity?

Can WI-NRS detect itch improvements in
predefined clinical groups with known
symptom improvements?

What magnitude of change from baseline in
WI-NRS scores reflects patient-centric
meaningful improvementin itch

Statistical test used &
success criteria:

Intra-class correlations
(ICC[2,1])=0.7

Spearman correlations;
[r| =2 0.4 (broadly)

ANOVA,; interpretable ordering of
effects; P<0.05 vs “none/mild”

ANOVA,; interpretable ordering of
effects; P<0.05 vs “no change”

No test; point estimates of anchor-
based median change from
baseline; eCDF separation

(Visit 3/Day 1)

Timepoints:
Week 4 Week 12
(Visit 5) (Visit 7)

Screening to
Baseline

Baseline to

Week 4

o — O

Baseline to Week 12

Baseline to Week 12

ANOVA, analysis of variance; eCDF, empirical cumulative distribution function; UCT, urticaria control test; WI-NRS, worst itch numerical rating scale; QoL, quality of life.



METHODS (CONT'D)

* Baseline demographics and disease characteristics of the WI-NRS validation subgroup were similar to

the full trial ColdU cohort

Baseline demographics and disease characteristics of WI-NRS validation subgroup

Patients with
ColdU (n=89)

Patients with
ColdU (n=89)

Age,y (SD)
Female, n (%)
White, n (%)

Worst ltch-Numerical Rating Scale (WI-NRS)
score (SD)

Dermatology Life Quality Index (DLQI) score (SD)

ColdU-Quality of Life (ColdU-QolL) Item 1 (wheals
and swellings)

Weekly Urticaria Control Test (UCT7) Item 1
(physical symptoms) (SD)

UCT7 ltem 2 (quality of life) (SD)

40.2 (14.0)
64 (71.9)
79 (88.8)

4.4 (2.7)
13.7 (7.0)

3.4 (1.0)

1.6 (0.9)

1.6 (1.1)

Worst Burning—-Numerical Rating Scale (WB-NRS)
score (SD)

Worst Pain—-Numerical Rating Scale (WP-NRS)
score (SD)

Worst Swelling-Numerical Rating Scale (WS-NRS)
score (SD)

Patient Global Impression of Severity (PGIS)
score (SD)

None/mild (score of 0 or 1)

PGIS score Moderate (score of 2)
category,

n (%) Severe (score of 3)

Very severe (score of 4)

4.0 (2.9)
3.6 (3.0)
4.0 (2.9)

2.0 (1.0)

30.3)

19.1)

27 (

33(37.1)

17 (
7(7.9)

Unless otherwise stated, all values represent means.



Measurements of itch with WI-NRS are reliable and reproducible

The psychometric performance of WI-NRS, a patient-reported measure of itch, was robust in
patients with ColdU

* Test-retest reliability for WI-NRS indicated strong reproducibility; correlations between weekly average
scores at screening and baseline & at baseline and week 4 ranged from 0.84 to 0.96



WI-NRS demonsirated strong correlations with conceptually related

measurements, suggesting robust convergent validity

* 94% (16/17) of correlations between weekly average WI-NRS scores and convergent validators (ie,
external instruments/scores hypothesized to measure similar constructs) met or exceeded the
prespecified threshold for validity (|r|[=0.4) at baseline

WI-NRS Weekly Validator WI-NRS Weekly

Validator Average Average

Worst Burning-Numerical Rating Scale (WB-NRS) 0.92 DLQI Total Score 0.51

ColdU-Quality of Life (ColdU-Qol) Item 1
(wheals and swellings)

ColdU-Qol Item 2 (itching) 0.75

Worst Pain-Numerical Rating Scale (WP-NRS)
Worst Swelling-Numerical Rating Scale (WS-NRS)
Sleep Quality-Numerical Rating Scale (SQ-NRS)

ColdU-Qol Item 3 (reddened skin 0.61
Patient Global Impression of Severity (PGIS) Q ( )
T i WI-NRS Provocation (worst itch after provocation) 0.33
Urticaria Control Test (UCT) Item 1 (physical symptoms)
. i WB-NRS Provocation (worst burning after provocation)
UCT Item 2 (quality of life)
WP-NRS Provocation (worst pain after provocation)

UCT7 Item 1 (physical symptoms)

Correlations between hypothesized validators and weekly average WI-NRS at baseline. Green cells
indicate correlations that met pre-specified thresholds (broadly |r| 20.4) for significant validity. Purple
cells indicate correlations that exceeded the pre-specified thresholds for significant validity. White cells
indicate correlations that did not meet or exceed pre-specified thresholds for significant validity.

UCT7 Item 2 (quality of life)

o
(e)]
—

Dermatology Life Quality Index (DLQI) Item 1 (itch, soreness,
pain, stinging)

=
o))
N

ColdU, cold induced urticaria; WI-NRS, worse itch — numerical rating scale.

* No clear explanation could be determined for the attenuated correlation between WI-NRS and itch
after provocation (WI-NRS Provocation; r=0.33). Sensitivity analyses were conducted correlating WI-
NRS and itch after provocation on the day of provocation; however, no change in correlation magnitude
was observed with Spearman correlation estimates of 0.3



WI-NRS can detect differences in itch in known groups of patients with

externally validated differences in ColdU symptom severity

* Weekly average WI-NRS scores at baseline were able to clearly distinguish between known groups of
patients stratified by patient global impression of severity (PGIS) categories: none/mild, moderate,
severe, very severe
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None/mild Moderate Severe Very Severe
(n=27) (n=33) (n=17) (n=7)

Disease severity groups defined by PGIS at baseline

Mean WI-NRS weekly scores at baseline for PGIS-stratified groups of known disease severity. Each pointindicates a patient’s WI-NRS score at baseline. Value to the right of the box and whisker plots indicate
LS means (SD). Data shown for 84 patients with PGIS scores at baseline. *P<0.001 (vs reference group of none/mild).

PGIS, patient global impression of severity; WI-NRS, worst itch — numerical rating scale.



WI-NRS can detect improvements in itch severity over time in patients with

externally validated changes in symptom severity

 Compared with the “no change”

cohort (0-point change in PGIS 1

scores from baseline to week 12), 0 LT ..

patients in the PGIS-defined 28 a4 s s |2

“improvement” cohort o . - i (1.4 :

(=1-point change in PGIS scores 8z 2. -~ 3 .- %

from baseline to week 12) §2 4 - : (2.3) | S

experienced a 1.77-point greater oo - | - §

decrease (or improvement) in WI- %g % L S

NRS between baseline and week 12 C = ] =
* Thus, improvementin WI-NRS 8 T Confrast 6%=0.106

tracks with improvement in other Improvement No change

(n=37) (n=14)

external criterion (PGIS),
demonstrating that WI-NRS can P oot e by change e
detect changes in itch severity

Mean change from baseline to week 12 in WI-NRS weekly average scores for PGIS-defined “improvement” and “no change” cohorts. Each point indicates a patient’s change in WI-NRS score. Values to the right of
the box and whisker plot represent the mean change from baseline WI-NRS scores (SD). Data shown for 51 patients with PGIS scores at week 12. *P<0.05 vs “no change” cohort. PGIS, patient global impression
of severity; WI-NRS, worse itch — numerical rating scale.



Over 50% of treated patients achieved the 2.64-point decrease in WI-NRS

required for meaningful within-patient improvement (MWPI) in itch

* |n patients stratified into patient global impression of change (PGIC) anchor groups (“no change” [score
of 3], “a little better [score of 2], “much better” [score of 1]), the median change from baseline to week
12 in WI-NRS average scores in the PGIC “a little better” group was -2.64, the threshold that yielded the
greatest separation in corresponding eCDF curves for each group

* Stratifying on arm, 36%, 51% and 55% of patients treated with placebo, 150 mg barzolvolimab or 300
mg barzolvolimab achieved the MWPI threshold of -2.64, respectively

—— 150 mg barzolvolimab (n=16)
_I_I —— 300 mg barzolvolimab (n=19)
— Placebo (n=28)

o
1

55%

0.5 A

(@ o
o~ oo
MWPI threshold = -2.64

51%

e

o
~

0.4 -

o —— | 03-

eCDF: observed cumulative
distribution of change from baseline

o ©
o ®

to week 12 in weekly WI-NRS scores

8 -7 -4 5 4 3 2 1 0 1
Change from baseline to week 12 in weekly average WI-NRS scores

eCDF of the WI-NRS weekly average change score from baseline to week 12 by treatment arm. Data shown for 63 patients with change from baseline data at week 12 and at least one cold exposure per week.
eCDF, empirical cumulative distribution function; WI-NRS, worse itch — numerical rating scale.
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CONCLUSIONS

* These results provide robust evidence for the reliability and validity of WI-NRS, with all measurements

meeting the pre-specified success criteria, confirming itis a psychometrically sound tool to measure
itch in patients with ColdU

* These analyses support the fit-for-purpose status of the weekly average WI-NRS score as a

patient-centric endpoint for use in conjunction with provocation-based endpoints in clinical trials
of ColdU therapies
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