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ABSTRACT

Background: Baricitinib, an oral selective JAK1/
JAK2 inhibitor, is approved for the treatment of
adults with severe alopecia areata (AA).
Objective: To evaluate differences in response
up to week 52 among subgroups based on the
baseline severity of AA assessed with the Sever-
ity of Alopecia Tool (SALT) score.
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Methods: Data were pooled from BRAVE-AA1
and BRAVE-AA2, two randomized, placebo-
controlled, phase 3 trials, which enrolled adults
with a SALT score > 50. Patients were subdi-
vided by the degree of AA severity at baseline.
Results: Among the 855 patients treated with
baricitinib 2mg and 4 mg, improvements in
scalp hair growth continued through to week
52. A superior response was observed in patients
with a SALT score of 50-94 versus a score of
95-100. Patients on baricitinib 4 mg had a faster
and higher response rate compared to barici-
tinib 2 mg.

Conclusion: Across all degrees of severity for
baricitinib 2 mg and 4 mg doses, the proportion
of patients responding was yet to plateau up to
week 52. Response to treatment was longer for
patients with a baseline SALT score 95-100.
Further studies are needed to analyze other
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parameters that may impact observed response
rates.
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Key Summary Points

Why carry out this study?

Alopecia areata (AA) is an autoimmune
condition characterized by rapid hair loss.

Extensive scalp hair loss is associated with
poorer prognosis in AA; however, little is
known about the actual impact of baseline
severity of hair loss on treatment response
with baricitinib.

What was learned from the study?

No meaningful difference in response to
treatment was observed across the groups
of patients with severe AA (SALT score
50-94). Response to treatment was
delayed, and response rates were lower for
patients with very severe alopecia areata
(SALT score 95-100).

These data suggest that baseline severity of
hair loss should be factored into
consideration when setting expectations
about treatment response.

INTRODUCTION

Alopecia areata (AA) is a chronic, autoimmune
condition characterized by nonscarring hair loss
with a broad spectrum of clinical presentations
from localized patches to more extensive scalp
hair loss [1-3]. While it predominantly affects
the scalp, the disease can affect any hair-bearing
region of the body [4, 5]. AA is associated with
comorbid immune-mediated diseases (e.g.,
thyroid disease, lupus erythematosus, diabetes

mellitus, atopic dermatitis, sinusitis, and coro-
nary artery disease) and has psychosocial
implications (e.g., anxiety, depression, and sui-
cidality), increasing the burden of disease for
patients and reducing their quality of life [6-8].

Extensive AA [9, 10], which includes AA
subtypes such as alopecia totalis and alopecia
universalis [11], is linked to poor prognosis [12].
However, there is no clear consensus on the
definition of extensive or severe AA, although a
threshold of at least 50% scalp hair loss is pre-
sent in the scientific literature [13, 14]. Several
years ago, the National Alopecia Areata Foun-
dation (NAAF) sponsored investigation guideli-
nes introduced severity categories based on
baseline Severity of Alopecia Tool (SALT) scores,
but provided no specific rationale for the pro-
posed cut-off for groupings [15]. Building on the
SALT score, AA experts developed the AA-
Investigator Global Assessment (AA-IGA) [16]
providing five clinical gradations of AA severity
based on SALT scores, including level 3 or
‘Severe’ category for SALT ranging from 50 to 94
and Level 4 (‘Very severe’) for SALT between
95-100, representing patients with complete, or
almost complete scalp hair loss. These terms
help to address the ambiguity associated with
previous terms used to describe extensive hair
loss [13]. In parallel to the development of the
AA-IGA, clinicians and patients were aligned
that hair regrowth resulting in < 20% scalp hair
loss (i.e., at least 80% scalp hair coverage) was a
successful treatment outcome for patients pre-
senting with > 50% scalp hair loss at baseline
[16].

Baricitinib is an oral JAK inhibitor that pri-
marily inhibits JAK1 and JAK2, regulating the
cytokines known to promote the activation and
survival of CD8(+) T cells, preventing disease
development, and achieving hair regrowth [17].
Baricitinib has demonstrated efficacy and safety
in treating patients with severe AA (presenting
with > 50% hair loss) after 36 weeks of treat-
ment [9, 17]. Currently, baricitinib is approved
for moderately to severely active rheumatoid
arthritis and moderate-to-severe atopic der-
matitis for adults in over 70 countries. Addi-
tionally, baricitinib has been approved in
countries including the US, Europe, and Japan
for adults with severe AA.
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This post hoc analysis is to evaluate whether
trends in response to baricitinib treatment
could be observed dependent on baseline
severity of scalp hair loss. For this purpose,
efficacy was assessed, up to week 52, in the very
severe subgroup (SALT score 95-100) and sub-
divisions in the severe subgroup (SALT score
50-94). These data will help physicians to dis-
cuss treatment expectations with patients based
on their baseline severity at presentation.

METHODS

Data are included from phase 3 cohorts of
BRAVE-AA1 (NCT03570749) and phase 3
BRAVE-AA2 (NCT03899259), two randomized,
double-blind, parallel-group, placebo-con-
trolled studies evaluating the efficacy and safety
of baricitinib in patients with severe AA (SALT
score 50-94) and very severe AA (SALT score
95-100). Patients with a current episode of AA
lasting for > 6 months to < 8years and no
spontaneous improvement (< 10-point reduc-
tion in SALT score) over the past 6 months were
included. Additional inclusion and exclusion
criteria were reported previously for both
BRAVE-AA1 and BRAVE-AA2 [9]. Patients were
randomized 2:2:3 to receive once-daily PBO (up
to week 36) or baricitinib 2 mg or 4 mg (through
to week 52). For the purpose of this analysis, the
‘severe’ group was further divided into five
subgroups based on the percentage of hair loss
(50-59%, 60-69%, 70-79%, 80-89%, and
90-94%). Key outcomes included the propor-
tion of patients achieving SALT < 20, SALT
< 10, and the percentage of SALT improvement
from baseline (50% [SALTso], 75% [SALTs], and
90% [SALTyp]) up to week 52.

For this exploratory post hoc analysis, fre-
quencies and percentages were reported as
descriptive statistics for categorical response
variables. For the percentage’s indicative, con-
fidence intervals were constructed using the
Newcombe-Wilson method. For missing values
non-responder imputation was performed. This
included data collected after permanent study
drug discontinuation or remotely due to the
COVID-19 pandemic.

All patients provided written informed con-
sent. Ethical review boards approved the study
protocol at each study site. This study was
conducted in accordance with consensus ethics
principles from international ethics guidelines,
including the Declaration of Helsinki and
Council for International Organizations of
Medical Sciences International Ethical Guideli-
nes, International Council for Harmonisation,
and other applicable laws.

RESULTS

Patients

Patient demographics and clinical characteris-
tics were balanced across treatment arms and
between BRAVE-AA1 and BRAVE-AA2 (Table 1).
Patients were randomly assigned to PBO or
baricitinib 4 mg or 2 mg. Furthermore, 89.4%
(N =338) of patients on baricitinib 4 mg and
85.7% (N = 251) of patients on baricitinib 2 mg
completed 52 weeks of treatment. Patients who
were non-responders on PBO at week 36 were
re-randomized to baricitinib 4 mg or 2 mg and
therefore do not appear in this analysis, which
examined patients on continuous treatment
through week 52. Of note, in the PBO cohort,
the SALT < 20 response rate at week 36 was low,
and spontaneous regrowth was observed more
frequently in the severe subgroup (13/166
[7.8%]) than in the very severe subgroup (1/178
[0.6%]) (Figure S1).

Within the baricitinib cohorts, the distribu-
tion of baseline SALT score was overall compa-
rable between the 4mg and 2mg cohort
(Fig. 1). The largest group in both cohorts was
those with a baseline SALT score of 95-100
(baricitinib 4 mg, N =267 [51.8%] and barici-
tinib 2 mg, N = 193 [56.8%]). This was followed
by those with a baseline SALT score of 50-59
(baricitinib 4 mg, N = 86 [16.7%] and baricitinib
2mg, N = 55 [16.2%)]) (Fig. 1).

Efficacy Outcomes

Treatment efficacy was observed across the
spectrum of disease severity, with baricitinib
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Table 1 Summary of baseline demographics and alopecia areata clinical characteristics pooled week 52 efficacy population

Severity subgroup SALT score 50-94 SALT score 95-100
Characteristics Placebo Baricitinib Baricitinib Placebo Baricitinib Baricitinib
(N = 166) 2mg 4 mg (N=178) 2mg 4 mg
(N = 147) (N = 248) (N =193) (N =267)
Age (years), mean (SD) 37.8 384 (12.8) 386 (132) 367 384 (13.0) 357 (127)
(13.0) (12.3)
Genetic gender, N (%)
Female 105 (63.3) 89 (60.5) 161 (64.9) 102 (57.3) 123 (637) 148 (554)
Male 61 (36.7) 58 (39.5) 87 (35.1) 76 (42.7) 70 (36.3) 119 (44.6)
Race, N (%)
Asian 62 (37.6) 49 (33.6) 76 (30.8) 67 (37.6) 76 (39.4) 105 (39.3)
Black or African American 18 (10.9) 8 (5.5) 28 (11.3) 15 (84) 11 (57) 18 (6.7)
White 76 (46.1) 85 (58.2) 132 (534) 92 (5L7) 100 (51.8) 135 (50.6)
Other® 9 (54) 4 (2.7) 11 (44) 4(2.2) 6 (3.1) 9 (3.4)
Region, N (%)
North America 79 (47.6) 73 (49.7) 126 (50.8) 78 (43.8) 83 (43.0) 109 (40.8)
Asia 51(30.7) 45 (30.6) 67 (27.0) 61 (343) 67 (347) 103 (38.6)
Rest of world 36 (217) 29 (19.7) 55 (22.2) 39 (21.9) 43 (22.3) 55 (20.6)
Duration of the current 3.8 (40) 4.0 (5.6) 35 (32) 43 (51) 42 (52) 3.9 (3.5)
episode of AA (years),
mean (SD)
Age of onset of AA (years),  25.8 260 (154) 275 (155) 240 258 (143) 230 (137)
Mean (SD) (14.7) (14.5)
Atopic background *, N (%)
Yes 59 (35.5) 45 (30.6) 79 (31.9) 80 (44.9) 85 (44.0) 105 (39.3)
No 107 (64.5) 102 (694) 169 (68.1) 98 (55.1) 108 (560) 162 (60.7)
Classified as ophiasis (yes), 22 (13.3) 22 (15.0) 34 (13.7) 3(17)  11(57) 17 (6.4)
N (%)
Classified as universalis (yes), 32 (19.3) 30 (20.4) 46 (18.5) 108 (60.7) 123 (637) 192 (71.9)
N (%)
Prior therapy, N (%)
Naive 10 (63) 18 (135) 26 (11.3) 12(70) 15 (82) 31 (13.0)
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Table 1 continued

Severity subgroup SALT score 50-94 SALT score 95-100

Characteristics Placebo Baricitinib Baricitinib Placebo Baricitinib Baricitinib

(N =166) 2mg 4 mg (N =178) 2mg 4 mg
(N = 147) (N = 248) (V= 193) (N =267)

Systemic agents (all 90 (57.0) 66 (49.6) 107 (46.3) 108 (63.2) 107 (58.8) 155 (64.9)
immunosuppressant/
immunomodulator)
Systemic 68 (43.0) 45 (33.8) 84 (36.4) 77 (45.0) 83 (45.6) 121 (50.6)
agents(corticosteroids)
Systemic agents(JAK 6 (3.8) 3 (23) 12 (5.2) 15 (8.8) 10 (5.5) 13 (5.4)
inhibitor)
Systemic agents(others) 47 (29.7) 30 (22.6) 55 (23.8) 64 (374) 57 (31.3) 85 (35.6)
Other systemic (non- 16 (10.1) 19 (14.3) 18 (7.8) 16 (9.4) 17 (9.3) 28 (11.7)
immunosuppressant)
Intralesional therapy 99 (62.7) 81 (60.9) 125 (54.1) 90 (52.6) 93 (51.1) 131 (54.8)
Topical therapy excluding 101 (63.9) 81 (60.9) 161 (69.7) 105 (61.4) 118 (64.8) 160 (66.9)
immunotherapy

Topical immunotherapy 39 (24.7) 29 (21.8) 58 (25.1) 47 (27.5) 59 (32.4) 89 (37.2)
Procedures 33 (20.9) 28 (21.1) 46 (19.9) 32 (18.7) 44 (24.2) 66 (27.6)
Phototherapy 24 (15.2) 22 (165) 37 (16.0) 27 (15.8) 36 (19.8) 54 (22.6)

*Atopic background is defined as medical history of or ongoing atopic dermatitis, or allergic rhinitis, or allergic conjunc-

tivitis, or allergic asthma

SFor race, the term ’Other’ accounted for patients who defined themselves as American Indian or Alaska Native, Native
Hawaiian or Other Pacific Islander, and Multiple; SD = standard deviation, AA = alopecia areata, SALT = Severity of

Alopecia Tool

4mg consistently providing a numerically
higher level of response than baricitinib 2 mg
(Figs. 2, 3, 4, and S2-3; Table S1-3).

For patients with baseline SALT score 50-94
treated with baricitinib 4 mg, the efficacy over
the 52 weeks was overall comparable across
subgroups, with response rates at week 52
ranging from 41.5-57.6% for SALT < 20 and
29.3-45.5% for SALT <10 (Figs. 2, 3;
Table S1-2). The response in the SALT 95-100
cohort was characterized by a slower onset of
efficacy and a lower response rate in the barici-
tinib 4 mg cohort at week 52 (SALT < 20,
27.7%; SALT < 10, 19.1%) (Figs. 2, 3). For the
baricitinib 2 mg treated patients, overall com-
parable efficacy was observed from the SALT

50-59 cohort up to SALT 80-89 cohort, with
response rates at week 52 ranging between
26.1-44.4% for SALT < 20 and 17.4%-29.6% for
SALT < 10 (Figs. 2, 3; Table S1-2). The efficacy
for patients in the SALT 90-94 subgroup was
markedly lower on baricitinib 2 mg (SALT < 20,
11.1%; SALT < 10, 11.1%) and comparable to
the SALT 95-100 group (SALT < 10. 7.8%;
SALT < 20, 12.4%) (Figs. 2, 3; Table S1-2).
Comparable trends were observed for the
various thresholds of SALT improvement from
baseline. For patients treated with baricitinib
4 mg, the response rates across the different
baseline SALT subgroups ranging from 50 to 94
were consistent at week 52 for the respective
percentages of SALT improvement from
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Baricitinib 2 mg (N=340)
Proportion of patients (%)

Baricitinib 4 mg (N=515)
Proportion of patients (%)

SALT score
M 50-59

Fig. 1 Distribution of baseline SALT score across baric-
itinib 2 mg and 4 mg treatment arms

baseline. =~ Response rates ranged from
48.8-70.7% (SALT50), 39.0-60.6% (SALT;s), and
26.8-45.5% (SALTqo) at week 52 (Figs. 2, 3, 4
and S2-3; Table S3). The response in the SALT
score 95-100 cohort was characterized by a
slower onset of efficacy and a lower response
rate in the baricitinib 4 mg cohort at week 52
for SALTs( (43.4%), SALT,5 (30.0%), and SALTy
(19.1%) (Figs. 2, 3, 4 and S2-3; Table S3). For
patients treated with baricitinib 2 mg and a
baseline of SALT 50-89, response rates ranged
from  34.8-55.6%  (SALTsp), 26.1-44.4%
(SALT;s5), and 17.4-25.9% (SALTgo) at week 52

(Figs. 2, 3, 4, and S2-3; Table S3). At week 52, a
slower onset of efficacy and lower response rate
were found in the SALT score 90-94 subgroup
with response rates for SALTsq (22.2%), SALT5
(11.1%), and SALTeo (5.6%), comparable to
those observed with the SALT 95-100 subgroup:
SALTs50 (23.8%), SALT75 (14.5%), and SALTyg
(7.3%) (Figs. 2, 3, 4 and S2-3; Table S3).

DISCUSSION

The efficacy and safety of baricitinib 4 mg and
2 mg in patients with severe and very severe AA
were previously reported [9]. Here, we have
investigated more precisely the impact of base-
line severity on response rates over 52 weeks of
continuous treatment. This extended treatment
period was important to help understand whe-
ther the differences in efficacy between sub-
groups at earlier time points were due to
differences in the time to onset of efficacy or
truly reflected differences in responsiveness to
treatment.

SALT score =10
(A) 50-59 subgroup (B) 60-69 subgroup (C) 70-79 subgroup
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Week
o BARI2-mg (N=23) - BARI4-mg (N=41)

Week
o BARI 2-mg (N=24) -=- BARI 4-mg (N=47)

(D) 80-89 subgroup (E) 90-94 subgroup (F) 95-100 subgroup
80 80 45.5% 80
5.6Y
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Fig. 2 SALT score of 10 or less through to Week 52, in
degrees of AA severity. Primary censoring rule excludes
data collected after permanent study drug discontinuation

® BARI2-mg (N=18) = BARI 4-mg (N=33)

o BARI 2-mg (N=193) & BARI 4-mg (N=267)

or data collected at remote visits because of the COVID-
19 pandemic. SALT score < 10 = < 10% improvement
from the patient’s baseline SALT score
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Fig. 3 SALT Score of 20 or less through to Week 52, in
degrees of AA severity. Primary censoring rule excludes
data collected after permanent study drug discontinuation

These data by baseline severity subgroups
over 52weeks of treatment confirmed the
observations made on the overall cohort during
the placebo period, showing superior efficacy of
baricitinib 4 mg over baricitinib 2mg for
SALT < 20, SALT < 10, SALTse, SALT7s, and
SALT¢p and continuous improvement over the
treatment period.

When developing the AA-IGA [16], the
rationale for dividing the population of patients
with > 50% scalp hair loss into two subgroups
of SALT 50-94 and SALT 95-100 was the belief
that patients with complete or almost complete
scalp hair loss have a poorer prognosis. The data
presented here confirm this assumption show-
ing a lower response rate on all endpoints
among the SALT 95-100 subgroup, while no
particular trend was observed among the dif-
ferent subgroups constituting the SALT 50-94
cohort, at least when looking at baricitinib 4 mg
treated patients. The lower response for all effi-
cacy outcomes for the subgroup SALT 90-94
among baricitinib 2 mg treated patients may
reflect a reduced efficacy of the baricitinib 2 mg

Week
o BARI2-mg (N=18) - BARI 4-mg (N=33)

Week
- BARI 2-mg (N=193) -=- BARI 4-mg (N=267)

or data collected at remote visits because of the COVID-
19 pandemic. SALT score < 20 = < 20% improvement
from the patient’s baseline SALT score

dose in this degree of AA severity, which is not
observed in the baricitinib 4 mg cohort. How-
ever, it is important to note the small sample
size of this subgroup (n = 18). In addition to the
lower response rate observed in the SALT
95-100 subgroup, it is also important to note
the apparent delay in the onset of the response
for these subjects.

These data are important for healthcare
providers at the time of selecting the appropri-
ate starting dose and setting initial treatment
expectations. Understanding the different tra-
jectories of response based on baseline disease
characteristics and for the 2 mg vs. 4 mg doses
may also help clinicians to make more informed
choices about disease management during fol-
low-up visits. This would hopefully lead to
better patient outcomes, particularly for those
with more extensive hair loss in whom response
may be delayed. Improvement of AA with
baricitinib treatment may reduce the psy-
chosocial burden on patients, which exists
because of the refractory disposition of AA and
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Fig. 4 A 50% reduction in SALT score through to Week
52, in degrees of AA severity. Primary censoring rule
excludes data collected after permanent study drug

the previous lack of efficacious treatment
options [18, 19].

Limitations of these analyses include the lack
of placebo arm up to week 52. However, data
from the placebo-controlled period indicate
that the chance of spontaneous remission is
low, particularly for the most severe patients [9].
Severity was only defined by the extent of scalp
hair loss and did not consider other locations
for hair loss or patient-reported outcomes.
Future examination of AA severity with a multi-
dimensional framework, including eyebrow,
eyelash, and patient-reported outcomes, may be
of significant interest in assessing the efficacy of
treatment for severe forms of the disease
[20, 21]. An additional limitation is that many
other parameters may influence the response to
treatment, including the duration of the hair
loss. Patients with an episode lasting > 8 years
without any hair regrowth were excluded. Fur-
thermore, the population in these phase III tri-
als was selective, excluding patients with a
previous inadequate response to oral JAK inhi-
bitors (defined as a failure to develop significant

Week
o BARI2-mg (N=18) -=- BARI 4-mg (N=33)

Week
o~ BARI 2-mg (N=193)-=- BARI 4-mg (N=267)

discontinuation or data collected at remote visits due to
the COVID-19 pandemic. SALTs, = 50% improvement
from the patient’s baseline SALT score

terminal hair growth after at least 12 weeks of
treatment). Thus, the contribution of these
other parameters in the response to treatment
remains to be determined. Finally, while the
enrollment criteria were designed to limit the
influence of androgenetic alopecia (male pat-
tern Grade IV or greater using Hamilton-Nor-
wood classification or female pattern were
excluded) in overall hair loss [9], it remains
possible that it partially affected the evaluation
of disease severity and response to treatment.
BRAVE-AA1 and BRAVE-AA2 are ongoing
and will follow patients for up to 200 weeks.
Longer periods of observation may be necessary
to analyze further the patterns of response to
treatment based on patients’ baseline charac-
teristics and provide further guidance to clini-
cians. A difference was observed between
response rates among patients who presented
with baseline severe AA (SALT score 50-94) and
those with very severe AA (SALT score 95-100).
Treatment response rates through week 52 were
comparable across patients with severe AA and
higher than in those who presented with very
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severe AA. Patients with very severe AA at
baseline required a longer period of treatment
to achieve a SALT score < 20, and the overall
likelihood of treatment response may be lower
in this patient subgroup, which is consistent
with the less favorable prognosis reported for
this cohort in the literature.

In general, there appears to be a dose-re-
sponse relationship. Patients on baricitinib
4mg had a faster and higher response rate
compared to baricitinib 2 mg. These data offer
insights into how patients may respond to
treatment based on baseline disease severity and
treatment dose, and this can help to inform
patient care and management decisions.
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