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ABSTRACT

Treatments for alopecia areata (AA) have tradi-
tionally been prescribed off-label, and there has
been no universal agreement on how to best
manage the condition. Baricitinib is the first
oral selective Janus kinase (JAK) inhibitor
approved for the treatment of adults with severe
AA. As a better understanding of the evidence
supporting the management of AA in clinical
practice is needed, we conducted a systematic
literature review and subsequent mnarrative
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review to describe available evidence pertaining
to the efficacy and tolerability of treatments
currently recommended for adults with mod-
erate-to-severe forms of AA. From 2557 identi-
fied records, a total of 53 records were retained
for data extraction: 9 reported data from 7
randomized controlled trials (RCTs) versus pla-
cebo, and 44 reported data from unique RCTs
with no placebo arm, non-randomized trials, or
observational studies. Across drug classes, data
were reported heterogeneously, with little con-
sistency of data collection or clinical endpoints
used. The most robust evidence was for the JAK
inhibitor class, in particular the JAK1/JAK2
inhibitor baricitinib. Five RCTs (three for
baricitinib) demonstrated a consistent benefit of
JAK inhibitor therapy over placebo across vari-
ous clinical outcomes in adult patients with at
least 50% scalp hair loss. Overall, hair regrowth
varied widely for the other drug classes and was
generally low for patients with moderate-to-
severe AA. Relapses were commonly observed
during treatment and upon discontinuation.
Adverse effects were generally consistent with
the known safety profile of each intervention.
The heterogeneity observed prevented the con-
duct of a network meta-analysis or an indirect
comparison of different treatments. We found
that the current management of patients with
moderate-to-severe AA often relies on the use of
treatments that have not been well evaluated in
clinical trials. The most robust evidence

I\ Adis


http://orcid.org/0000-0001-8257-1816
https://doi.org/10.1007/s13555-023-01044-5
https://doi.org/10.1007/s13555-023-01044-5
https://doi.org/10.1007/s13555-023-01044-5
https://doi.org/10.1007/s13555-023-01044-5
http://crossmark.crossref.org/dialog/?doi=10.1007/s13555-023-01044-5&amp;domain=pdf
https://doi.org/10.1007/s13555-023-01044-5

2952

Dermatol Ther (Heidelb) (2023) 13:2951-2991

identified supported the use of baricitinib, and
other oral JAK inhibitors, in patients with severe
AA.

PLAIN LANGUAGE SUMMARY

To date, there has been no universal agreement
on how to best manage alopecia areata (AA),
suggesting that a better understanding of the
evidence for the different treatment options is
needed. Most of the treatments traditionally
used for AA have not been approved for this
indication. Baricitinib is the first oral selective
Janus kinase (JAK) inhibitor approved for the
treatment of adults with severe AA. Conse-
quently, we extensively reviewed the available
literature for evidence regarding the efficacy
and tolerability of treatments currently recom-
mended for adults with moderate-to-severe
forms of AA. Although we found many poten-
tial reports, only 53 provided the type of infor-
mation we believed to be relevant, with 9
describing findings from 7 randomized con-
trolled trials versus placebo. Across treatments,
there was little consistency of data collection or
clinical endpoints used. The most robust evi-
dence was for the JAK inhibitor class, in partic-
ular baricitinib, which was consistently more
beneficial than placebo across various clinical
outcomes in adults with at least 50% scalp hair
loss. For the other classes of drugs, hair
regrowth varied widely, was generally low for
patients with moderate-to-severe hair loss, and
commonly did not last. Reported adverse effects
were generally as expected for each treatment.
We found that the current management of
patients with moderate-to-severe AA often relies
on the use of treatments that have not been well
evaluated in clinical trials. However, strong
evidence supports the use of baricitinib, and
other oral JAK inhibitors, in patients with severe
AA.

Keywords: Alopecia areata; Baricitinib; Janus
kinase inhibitors; Systematic review; Treatment

Key Summary Points

There has been no universal agreement on
how to best manage alopecia areata (AA),
possibly because of the lack of options
approved for this indication and the
heterogeneous reporting of data across drug
classes, with little consistency of data
collection or clinical endpoints used.

A systematic literature review identified that
the most robust available evidence is for the
Janus kinase (JAK) inhibitor class, in
particular baricitinib, which was
consistently shown to be more beneficial
than placebo across various clinical
outcomes in adults with at least 50% scalp
hair loss.

Overall, hair regrowth varied widely for the
other classes of drugs (systemic
corticosteroids, topical immunotherapy,
cyclosporine A, methotrexate, and
azathioprine), was generally low for patients
with moderate-to-severe AA, and relapses
were common.

The current management of patients with
moderate-to-severe AA often relies on the
use of treatments that have not been well
evaluated in clinical trials, but the most
robust available evidence supports the use of
baricitinib, and other oral JAK inhibitors, in
patients with severe AA.

INTRODUCTION

Alopecia areata (AA) is an autoimmune disease
associated with non-scarring hair loss that typ-
ically affects the scalp but can also affect other
parts of the body; its severity can range from
small patches of hair loss to total hair loss [1-4].
Hair regrowth is common in the early stages of
the disease (spontaneous or on treatment), but
tends to be rare for patients with chronic and
extensive hair loss [1, 5]. AA can be associated
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with a substantial quality-of-life impairment
and psychological burden [6-8].

Until 2022, physicians had traditionally
relied on treatments prescribed off-label [9], as
there were no systemic therapies for AA
approved by major regulatory bodies such as the
US Food and Drug Administration (FDA) or
European Medicine Agency (EMA). Several
guidelines and an expert consensus have been
published, but no universal agreement exists on
how to best manage AA [1, 4, 10, 11].

With the recent approval of baricitinib
[12, 13], an oral selective Janus kinase (JAK)1/
JAK2 inhibitor, for the treatment of AA, there is
a need to better understand the evidence sup-
porting the management of AA in clinical
practice. To this end, we conducted a systematic
literature review (SLR) to describe the evidence
pertaining to the efficacy and tolerability of
treatments currently recommended for moder-
ate-to-severe forms of AA.

METHODS

SLR

We conducted an SLR in accordance with
guidelines from the National Institute for
Health and Care Excellence [14]. The eligibility
criteria that defined the scope of studies to be
synthetized in the SLR were defined according
to Population, Intervention, Comparators,
Outcomes, and Study (PICOS) design criteria
and are listed in Table 1. The list of interven-
tions included in the search strategies was
identified from treatment guidelines and con-
sensus statements [1, 10, 11, 15].

Search Strategies and Information Sources

Searches for peer-reviewed publications were
conducted in Embase, MEDLINE, and using the
Cochrane website. Conference proceedings (as
summarized in Table 2) for the years 2019-2022
were searched.

Clinical trial registries (ClinicalTrials.gov,
the World Health Organization International
Clinical Trials Registry Platform, and the

European Union Clinical Trials Register), key
Health Technology Assessment (HTA) data-
bases, and other relevant websites were also
searched to identify ongoing trials and drug
assessments. Additionally, the bibliographies of
several published SLRs were hand-searched for
eligible records.

Literature searches were originally performed
on July 2, 2021, and they were updated on
February 4, 2022, and again on July 11, 2022.
The full search strategies used for each search
are presented in Table S1.

Selection Procedure

Titles and abstracts of identified publications
were independently checked by two reviewers
in parallel to select those that would proceed to
full-text review; discrepancies in decisions were
referred to a third reviewer. The same process
was applied to publications selected for full-text
review to ascertain final eligibility. Searches of
conference proceedings, clinical trial registries,
HTA databases, and other websites were per-
formed by a single reviewer and checked by a
second reviewer. Conference abstracts that pre-
sented data also available in a peer-reviewed
publication were excluded. If duplicate abstracts
with identical information were identified, only
the most recent abstract was selected. A Pre-
ferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) flow diagram was
created.

Data Extraction

Data were extracted by one reviewer and inde-
pendently checked by another. To facilitate the
synthesis of evidence, selected records were
allocated to one of three categories based on
population, intervention, and study design. The
first category (category 1) included randomized
controlled trials (RCTs) versus placebo, with
interventions recommended for the treatment
of adults with moderate-to-severe forms of AA
(systemic corticosteroids, topical immunother-
apy, systemic immunosuppressants [i.e.,
cyclosporine A, methotrexate, azathioprine],
and oral JAK inhibitors) [1, 10, 11, 15]. A
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Table 1 Summary of PICOS eligibility criteria for the SLR

PICOS Inclusion criteria Exclusion criteria
Patient Adults (as defined by the investigator) with alopecia areata  Children
population (including alopecia universalis, alopecia totalis, and Any population that is not mentioned in the

alopecia ophiasis)

inclusion criteria
Interventions Topical CS: e.g., desoximetasone, clobetasol Interventions not listed
Intralesional steroids: e.g, triamcinolone, hydrocortisone

Systemic CS: e.g., prednisolone, methylprednisolone,

dexamethasone

Glucocorticoids: e.g., prednisone, hydrocortisone,

betamethasone

Contact immunotherapy: e.g,, 1-chloro,2,4-dinitrobenzene,
squaric acid dibutyl ester, 2,3-diphenylcyclopropenone
(diphencyprone)

Photochemotherapy: psoralen plus artificial phototherapy
Potassium channel opener: e.g, minoxidil

Plasma-rich protein

Topical dithranol (anthralin)

Topical calcineurin inhibitors: e.g, ciclosporin (cyclosporine

A), tacrolimus, pimecrolimus

Systemic immunosuppressants: e.g., methotrexate,

azathioprine, cyclosporine
Prostaglandin F20l analogues: e.g., latanoprost, bimatoprost

JAK inhibitors: e.g., baricitinib, tofacitinib, ruxolitinib,

ritlecitinib, deuruxolitinib

Biologics: e.g., tumor necrosis factor inhibitors (e.g.,

etanercept); interleukin inhibitors (e.g., ustekinumab)

Miscellaneous treatments: isoprinosine, 308-nm excimer
laser, aromatherapy, hypnotherapy, bexarotene,
mycophenolate mofetil, dapsone, simvastatin/ezetimibe,

sulfasalazine, and apremilast
Comparators Any of the above interventions of interest Comparators not listed

Placebo

No comparator
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Table 1 continued

PICOS Inclusion criteria

Exclusion criteria

Outcomes Any ClinRO measure for scalp hair (e.g., Severity of

Alopecia Tool score)
Any ClinRO measure for eyebrow hair loss’
Any ClinRO measure for eyelash hair loss’
Any PRO measure for scalp hair’ (e.g, Scalp Hair

Assessment)
Any PRO measure for eyebrows'
Any PRO measure for eyelashesT
Any PRO measure for eye irritation”
Other PRO measures
Hospital Anxiety Depression Scale (HADS)
Dermatology Life Quality Index (DLQI)
Alopecia Areata Quality of Life Index
Short-Form-36
EuroQol-5 Dimension (all forms/types)
Skindex 16 or 29 adapted or used for alopecia areata
Drug safety measures
AEs
Serious AEs
Study design RCTs*
Prospective trials (non-randomized)

All observational studies (prospective or retrospective or case
reports, or case series) with pooled results (i.e., outcomes

reported across multiple patients)

Commentaries or letters with original data

Time frame No time limit

Countries No limit

None of the outcomes listed as inclusion

criteria

SLRs®

Studies which do not have study drug
efficacy/safety as a primary or secondary

objective
Preclinical studies
Prognostic studies

Case reports/series with individual patient

data/results

Commentaries and letters without original

data
Consensus reports
Narrative reviews
No restrictions

No restrictions
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Table 1 continued

Inclusion criteria

PICOS

Exclusion criteria

Languageﬂ None

No restrictions

AE adverse event, ClinRO clinician-reported outcome, CS corticosteroid, JAK Janus kinase, PICOS Population, Inter-
vention, Comparators, Outcomes and Study design, PRO patient-reported outcome, RCT randomized controlled trial, SLR

systematic literature review

TStudies reporting similar/generic PROs were included at the screening process and a decision was made on whether to

extract based on the type of data available

*RCTs without results (e.g., trial listings) were included but not extracted

*Previous SLRs were identified separately and their bibliographies were searched for any additional studies not otherwise

identified in our search strategy

“The search did not exclude non-English studies, but such studies (if not accompanied by English-language versions) were

retained separately to determine whether they likely contained additional relevant information

Table 2 Conference proceedings searched for articles of interest

Conference Year
Name 2019 2020 2021 2022
American Academy of Dermatology Annual Meeting Embase Embase Hand Hand
search search
Annual Alopecia Areata Conference (National Alopecia Areata Hand Hand Hand -
Foundation) search search search
British Association of Dermatologists Annual Meeting Embase Embase Hand Hand
search search
European Academy of Dermatology and Venercology Congress Hand Hand Hand -
search search search

European Society for Dermatological Research Annual Meeting Hand

Society of Investigative Dermatology Annual Meeting

No meeting Hand -

search search
Embase Embase Hand Hand
search search

— Not searched because the meeting for that year occurred after the search was run or the database was not available, Embase

Excerpta Medica database

suitable number of studies in this category may
allow meta-analysis or combined analysis across
treatments. The second category (category 2)
included non-randomized trials and observa-
tional studies as well as RCTs without a placebo
arm, with interventions recommended for the
treatment of adults with moderate-to-severe
forms of AA. The final category (category 3)
included records with data from adults with
mostly mild-to-moderate forms of AA or

severity of hair loss at baseline that was not
documented; records of studies assessing inter-
ventions that did not fall into category 1 or 2
(i.e., that were not recommended or were rec-
ommended in mild forms of AA or as adjunctive
therapy only) were also included in category 3.
Category 1 describes studies providing the
highest level of evidence, while category 2
provided data for a narrative summary beyond
placebo-controlled RCTs. Records in all three
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'
3 Identification of studies via databases ] [ Identification of studies via hand-searching of other sources ]
3
3]
i References identified: References identified:
= (n=1742/318/138) (n=44410/63)
“EJ EMBASE n=1166/205/107 —bi Duplicates removed before screening n=94/45/9 Conference abstracts n=72/0/63
MEDLINE n=229/90/4 Clinical trial registers n=269/0/0
— Cochrane Library n=347/23/27 = a HTA and other websites n=31/0/0
( ) l Re;ﬁ’;:‘,zzz:ﬁg’:;gu"muw 18312 Bibliographic search of 6 SLRs n=72/0/0
Intervention/comparator n=121/12/14
References screened Outcomes n=195/36/25
n=1648/273/129 >—’ Study design=220/27/31 References excluded: n=380/0/52
Conference pre-Jan 2019 n=15/0/0 Population n=232/0/5
Duplicates n=0/14/8 Intervention/comparator n=40/0/2
© N/A n=0/0/1 ™  Outcomes n=31/0/16
z Study design=13/0/27
& Clinical trials completed n=47/0/0
o References excluded: n=317/66/2 Duplicate n=17/0/2
o Population n=178/19/0
G Intervention/comparator n=15/6/0
Outcomes n=41/8/1
Full-text articles screened Incomplete data/data not extractable n=0/11/0 References sought for retrieval: n=64/0/11
n=409/90/10 Full text upavailab[e n=13/0/0 Bibliographic search n=9/0/0
S'}JC_‘Y de§|gn n=34/5/0 Clinical trials n=55/0/0
Clinical trials/protocol n=25/0/0 Conference abstracts n=0/0/11
Conference pre-Jan 2019 n=2/0/0
—= Puplicates; Other a=3/17/1 = References excluded: n=0/0/8
Final publications included: n=156/24/11 E°p”'a“°" :zg//gﬁ
Da‘;"gﬁ”: "‘92’_%1]’/"2 . Study design=0/0/2
Cll:nul:caaltifngsnn_:12/3/ﬂo References included but not extracted: n=120/12/4 Duplicate n=0/0/1
5] Hand h n=64/0/3 o Clinical trial records n=76/3/0
Q SNCearmin h Category 3 n=44/9/4
3 Key:
2 l Black: search conducted 2 July 2021

References extracted n=36/12/7
Category 1: 5/1/5 (11 records?; 7
studies)
Category 2: 31/11/2 (44 records)

Blue: search conducted 4 February 2022
Green: search conducted 11 July 2022

Fig. 1 PRISMA flow diagram showing the evolution of studies included in the current systematic narrative review.

Category 1: RCTs versus placebo, with interventions recommended for moderate-to-severe forms of AA (systemic

corticosteroids, systemic immunosuppressants, JAK inhibitors, contact immunotherapy). Category 2: uncontrolled and

observational studies and RCTs without placebo, with interventions recommended for moderate-to-severe forms of AA.

Category 3: mixed populations of adults and children; only or mostly adults with mild-to-moderate forms of AA or severity
of hair loss at bascline that was not documented; interventions that did not fall into category 1 or 2 (i.c., they were not
recommended in guidelines or were recommended in mild forms of AA or as adjunctive therapy only). “Two of these

records were abstracts that reported preliminary data from studies with full publications. These records were subsequently
excluded to give a total of 53 references with extracted data (9 category 1 and 44 category 2). A4 alopecia areata, HTA
Health Technology Assessment, /4K Janus kinase, PRISMA Preferred Reporting Items for Systematic Reviews and Meta-

Analyses, RCT randomized controlled trial

categories met the inclusion criteria, but only
those included in categories 1 and 2 met the
objective of our SLR. As a result, full data
extraction was carried out for records falling
into categories 1 and 2, whereas records falling
into category 3 were summarized only. There
was no formal data extraction from relevant
entries identified in clinical trial registries, HTA
databases, and other websites; rather, this
search was conducted for informative purposes
to better understand the treatment landscape.

Narrative Summary

The narrative summary focused on category 1
and 2 records, which reported data related to

interventions recommended for the treatment
of adults with moderate-to-severe forms of AA:
systemic corticosteroids, topical immunother-
apy, systemic immunosuppressants  (cy-
closporine A, methotrexate, azathioprine), and
oral JAK inhibitors.

Quality Assessment

Quality assessment was performed by one
reviewer and then checked by a second reviewer
for all fully extracted records, except for con-
ference proceedings and category 3 records.
Assessment of the quality of RCTs was con-
ducted wusing guidance provided by the
Cochrane Collaboration [16]. The Centre for
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Reviews and Dissemination (CRD) checklist [17]
was used for non-randomized trials and obser-
vational studies.

Ethical Approval

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

RESULTS

Of 2557 identified records, a total of 53 were
retained for data extraction. Nine records
reported data from seven RCTs versus placebo
(category 1), and 44 reported data from unique
non-randomized trials, observational studies, or
RCTs with no placebo arm (category 2) (Fig. 1).
Data related to category 1 and 2 records are
presented in Tables 3, 4, 5, 6, 7, and 8 [18-70].
Information on records allocated to category 3
and excluded from the current summary is
provided in Table S2.

Systemic Corticosteroids

Efficacy
One category 1 study was identified (Table 3)
comparing 3 months of weekly oral pred-
nisolone pulse therapy and placebo in 43
patients with severe AA [18]. Severe AA was
defined as > 40% scalp hair loss or > 10 patches
scattered over the scalp and body. Results were
reported only for the 36 study completers. After
3 months, 8 of 20 (40%) patients on corticos-
teroids achieved > 30% hair regrowth, com-
pared with none of those receiving placebo
(p <0.03). Only two patients in the corticos-
teroid group achieved > 60% regrowth. At the
end of a 3-month post-treatment follow-up, two
of the eight responders had relapsed.

Four category 2 studies were identified.
Treatment protocols varied across studies, and
sample sizes ranged from 31 to 89 patients. In

studies that included patients with AAs of
varying severity, response rates to corticosteroid
therapy were lower in those with extensive hair
loss [20, 22]. In one study that reported data
from 31 patients with alopecia totalis (AT) or
universalis (AU), 22 (71%) achieved > 75%
scalp hair regrowth after 4 months of oral dex-
amethasone [21]; persistent response (defined as
the maintenance of > 75% regrowth for at least
3months after therapy withdrawal) was
observed for 10 patients. Across studies, relapse
rates after discontinuation of corticosteroids
ranged from 25 to 100% [18, 20].

Tolerability

Corticosteroid therapy was associated with a
higher rate of adverse events (AEs) versus pla-
cebo (55% vs. 13%) [18]. AEs reported with
corticosteroids across the five studies most
commonly included acne, weight gain, gas-
trointestinal symptoms, dysmenorrhea, striae,
myalgia, and edema [18-22].

Topical Immunotherapy

Efficacy

No placebo-controlled studies were identified.
Data were extracted from 13 category 2 studies
mostly involving diphenylcyclopropenone (12
studies), with initial sample sizes varying from
10 to 64 [23-35]. Overall, response varied
widely across the studies, with rates of complete
response (where reported) ranging from O to
52% in study completers (Table 4). Baseline
severity of disease and definition of response
were not consistent across studies. Efficacy was
lower in patients with AT/AU than in those with
less severe scalp hair loss in one study [25], but
this was not seen in another study [28]. Rates of
relapse after treatment discontinuation ranged
from 22 to 69% [24-26, 29, 32].

Tolerability

Notable AEs across studies included lym-
phadenopathy, contact dermatitis of the face or
neck, generalized dermatitis, eczema, pruritus,
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hyperpigmentation, and urticaria (Table 4). The
rate of AE-related discontinuations ranged from
6 to 25% in studies that reported these data
[24, 26-28, 31, 33, 34].

Cyclosporine A

Efficacy

Two records reported the interim data [71] and
final data [36] from a single RCT conducted in
36 adults with moderate-to-severe AA who
received oral cyclosporine A 4 mg/kg/day or
placebo for 3 months (Table 5). The final anal-
ysis performed on data from 32 patients found
no statistically significant difference for the
primary endpoint (50% improvement in Sever-
ity of Alopecia Tool score; SALT59) and most
secondary endpoints after 3 months of treat-
ment. Data from four category 2 studies were
also extracted (Table 5). Sample sizes ranged
from 6 to 88. Cyclosporine A was mostly used in
monotherapy.

In a prospective study conducted in 15
patients with severe AA (> 50% scalp hair loss),
five (33%) patients achieved > 75% scalp hair
regrowth over treatment durations ranging
from 1 to 12months [37]. In a retrospective
study including 51 patients with mild to severe
AA treated with cyclosporine A, 55% of patients
achieved > 50% hair regrowth [39]. A reported
relapse after treatment discontinuation occur-
red in 2 patients, with an additional 20 showing
improved but sustained hair loss, from the total
treated population of 51 patients (initial
responses of individual patients were not
described) in one study [39] and both respond-
ing patients in another [40].

Tolerability

In the category 1 study, 83% of patients in both
the cyclosporine A and placebo groups reported
at least one AE [36]. AEs reported at a higher rate
with cyclosporine A than with placebo included
urinary tract infection, musculoskeletal and
respiratory disorders, gastrointestinal symp-
toms, hypertrichosis, hypertension, and hir-
sutism [36]. Similar AE profiles were reported
across the category 2 studies (Table 5) [37-40].

Methotrexate

Efficacy

No placebo-controlled RCT was identified. One
RCT was conducted in 36 patients with severe
AA (SALT score 100%) randomized to receive
oral methotrexate, oral betamethasone pulse
therapy, or both combined [42]. At month 6
(end of treatment), the mean SALT score was
78% for methotrexate, 63% for betamethasone,
and 62% for the combination; mean SALT score
was unchanged 3 months after methotrexate
treatment completion (Table 6). Across-group
comparisons were not significant, and no
patient achieved complete scalp hair regrowth.
In the four remaining studies, methotrexate was
mostly used in combination with systemic cor-
ticosteroids. Sample sizes ranged from 10 to 31,
and, where provided, baseline severity ranged
from > 50% to complete hair loss. Relapse rates
ranged from 37 to 88% [41, 43-45]. Relapses
were sometimes observed on treatment [41, 43],
but mostly occurred when methotrexate and/or
concomitant systemic corticosteroids were
either tapered or discontinued [41, 43, 45].

Tolerability

Across studies, reported AEs included gastroin-
testinal complaints, leucopenia, and increases
in transaminase activity (Table 6) [41-45].

Azathioprine

Efficacy

No placebo-controlled RCT was identified
(Table 7). A prospective study provided data on
14 patients with AU treated with azathioprine.
Six patients achieved > 75% scalp hair
regrowth and two relapsed after the withdrawal
of azathioprine [46].

Tolerability

AEs were reported in five patients and included
diarrhea, elevation of liver enzymes, pancreati-
tis, and bone marrow suppression (Table 7).
Treatment was discontinued in four patients.
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JAK Inhibitors

Efficacy

Seven category 1 records reporting data from
five placebo-controlled RCTs were identified
(Table 8).

King et al. [47] reported the outcomes of two
phase 3 double-blind, parallel-group RCTs
(BRAVE-AA1l, N=654 and BRAVE-AA2,
N = 546). In each study, adults with severe AA
(= 50% scalp hair loss) were randomized to
receive baricitinib 4 mg or 2 mg or placebo. The
primary outcome (proportion of patients
achieving a SALT score < 20 at week 36) was
achieved by each dose in both trials (p < 0.001
for each dose versus placebo) (Table 8). Signifi-
cant results were observed for most secondary
outcomes for baricitinib 4 mg, including the
achievement of eyebrow and eyelash hair
regrowth. When baricitinib 2 mg was consid-
ered, response rates were generally lower than
with baricitinib 4 mg.

Subgroup analyses of these two trials were
provided in three congress reports. These
showed that the efficacy of baricitinib was not
notably affected by an atopic background [48],
was achieved in patients with various degrees of
scalp hair loss [49], and that benefit was
obtained with continued treatment in patients
without an initial response (SALT score > 20 at
week 36) [50] (Table 8). Findings of the phase 2
portion of BRAVE-AA1, conducted in 110 adult
patients with severe AA (> 50% scalp hair loss),
support the phase 3 findings [51].

Another phase 2 randomized, placebo-con-
trolled trial, ALLEGRO [52], assessed two unli-
censed JAK inhibitors, ritlecitinib (a
JAK3/tyrosine kinase expressed in hepatocellu-
lar carcinoma [TEC] family kinase irreversible
inhibitor) and brepocitinib (an inhibitor of
tyrosine kinase 2 and JAK1), for the treatment of
patients with AA (> 50% scalp hair loss). Sig-
nificantly better results were observed for both
JAK inhibitors compared with placebo (both
p <0.0001) for the primary endpoint (change
from baseline in SALT score at week 24).
Numerical improvements versus placebo were
also seen with both drugs across several addi-
tional outcome measures related to scalp, eye-
brow, and eyelash regrowth.

King et al. [53] reported a phase 2 random-
ized, placebo-controlled trial of deuruxolitinib,
an oral JAK1/2 inhibitor, in adults with mod-
erate-to-severe AA (> 50% scalp hair loss).
Patients were randomized to receive deuruxoli-
tinib (4 mg, 8 mg, or 12 mg twice daily) or pla-
cebo for 24 weeks. There was a dose-dependent
increase in the percentage of patients achieving
SALTs0 at week 24 (primary endpoint), with
statistical significance versus placebo
(p <0.001) for the 8 mg and 12mg groups
(Table 8).

A total of 17 category 2 studies were identi-
fied. Sample size ranged from 6 to 90 patients
and baseline severity of hair loss ranged
from > 30% scalp hair loss to AT/AU. In these
studies, JAK inhibitors were mostly used in
monotherapy, with tofacitinib (a JAK1/3 inhi-
bitor) the most studied.

Most patients experienced a relapse of hair
loss after tofacitinib discontinuation in category
2 studies; data concerning relapse have not
been reported for the other JAK inhibitors
(Table 8).

Tolerability

AEs occurring at a higher frequency with JAK
inhibitors than with placebo included upper
respiratory tract infections, urinary tract infec-
tions, nasopharyngitis, acne, blood creatine
phosphokinase and transaminase increases,
headache, and nausea. Across studies, AEs were
mostly mild or moderate in severity (Table 8).

Quality Assessment

Major concerns for potential sources of bias
were identified, especially related to blinding,
the distribution of patients, and intention to
treat. Only the category 1 BRAVE-AA1l phase
2 [51] and BRAVE-AA1/AA2 phase 3 studies of
baricitinib [47], the phase 2 study with ritleci-
tinib and brepocitinib [52], and the Lai study
[36] investigating the efficacy of cyclosporine A
mentioned both the methods used for ran-
domization and allocation concealment. Over-
all, except for these placebo-controlled trials,
the studies from extracted records were consid-
ered to be of moderate-to-poor quality. Table 9
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includes details of the quality assessment of the
RCTs (placebo controlled and active controlled)
identified and included in the SLR (see Table S3
for the quality assessment of the non-random-
ized included trials).

DISCUSSION

Here, we summarize the available evidence
pertaining to the clinical effects of treatments
used in AA, with a focus on interventions rec-
ommended for use in adult patients with mod-
erate-to-severe forms of AA. Among the 53
records retained for data extraction, only 9
reported data from 7 placebo-controlled RCTs
(category 1). Five of these studies assessed one
or several JAK inhibitors in adult patients with
at least 50% scalp hair loss and demonstrated a
consistent benefit over placebo across various
clinical outcomes [47, 51-53]. The other two
studies assessed oral prednisolone and cyclos-
porine A. Oral prednisolone pulse therapy was
compared to placebo in a small monocentric
trial, but the findings were not conclusive [18].
In the other trial, which was also small and
monocentric, oral cyclosporine A was not
superior to placebo after 3 months of therapy
[36, 70]. Overall, the results in terms of hair
regrowth varied widely across the remaining
identified studies and were generally low for
patients with moderate-to-severe AA. Relapses
were commonly observed during treatment and
upon discontinuation. AEs were generally con-
sistent with the known safety profile of each
intervention.

Our results align with those of a Cochrane
review performed in 2008, which focused on
RCTs evaluating the effectiveness of both topi-
cal and systemic interventions for AA, AT, and
AU that were published prior to the introduc-
tion of JAK inhibitors [9]. The authors’ conclu-
sions included that none of the interventions
identified showed a significant treatment ben-
efit in terms of hair growth when compared to
placebo, that only a few treatments used for AA
had been well evaluated in RCTs, and that most
of these RCTs were small and had been reported
poorly [9]. A more recent systematic review
examining the effectiveness of systemic

treatments for people with AA, AT, or AU also
concluded that there was no specific systemic
therapy that is supported by a robust body of
evidence from RCTs [72].

A network meta-analysis (NMA) of RCTs
comparing two or more AA treatments con-
ducted in patients with AA of any severity and
published prior to August 2019 included only
three of the RCTs identified in the current SLR:
the placebo-controlled RCTs by Kar et al. [18]
for corticosteroids and Lai et al. [36] for cyclos-
porine A and the RCT comparing the JAK inhi-
bitors ruxolitinib and tofacitinib (no placebo
control) by Almutairi et al. [55]. In that NMA,
the authors concluded that the highest treat-
ment success rate was associated with pentoxi-
fylline plus topical corticosteroids, followed by
pentoxifylline alone [73]. Pentoxifylline is not
currently recommended for the treatment of
patients with AA; hence, only category 3 data
were identified for this agent in the current SLR
(see Table S2).

As part of the current SLR, we investigated
whether the conduct of an NMA or indirect
treatment comparison of the treatments used to
manage adults with severe AA was possible
using a feasibility assessment [74]. For the pla-
cebo-controlled trials, it would be statistically
possible to conduct separate pairwise anchored
indirect comparisons to compare the JAK inhi-
bitor baricitinib with the oral immunosuppres-
sant cyclosporine A and with the oral steroid
prednisolone due to the use of a common pla-
cebo in the trials. However, such a comparison
was not recommended due to several major
limitations. The sample sizes in the cyclospor-
ine and prednisolone trials were very small
compared to the available data for baricitinib;
hence, the results would be highly uncertain. In
addition, complete data for potential prognostic
factors and effect modifiers were not available.
The remaining studies were uncontrolled, with
small sample sizes and high heterogeneity
between patient populations. Baseline charac-
teristics and the timing of follow-up were not
consistently reported, and outcome measures
varied across studies. Unanchored indirect
comparisons were not recommended due to the
limited data and the strong assumptions that
would be required for such an analysis [75]. An
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indirect comparison of individual JAK inhibi-
tors was not performed as most are not available
in clinical practice and the tofacitinib trials
were predominantly non-randomized and/or
retrospective.

Limitations/Strengths

The conclusions to be drawn regarding the
efficacy and safety of treatments recommended
for patients with moderate-to-severe AA are
primarily limited by the excessive heterogeneity
across the included records with respect to
study design and population (severity, disease
duration) and by the overall moderate-to-poor
quality of the conduct and reporting of the
studies.

The differing definitions for the severity of
AA at baseline and the use of a wide range of
response outcomes are also problematic. The
SALT score is an objective, validated, and stan-
dardized tool recommended by experts for
grading the extent and density of scalp hair loss
in patients with AA in clinical trials [76, 77].
While SALT-based parameters were reported in
the placebo-controlled RCTs identified for JAK
inhibitors and cyclosporine A, most of the other
studies used another method to assess percent-
age hair regrowth, often without providing any
details on how the assessment was performed.
This heterogeneity between studies prevented
the conduct of a NMA of the available data.

Against these limitations, the strengths of
our study should be taken into consideration.
The broad scope of the SLR aimed to ensure the
identification of the relevant evidence support-
ing the treatments for moderate-to-severe AA
recommended in current guidelines. Addition-
ally, the assessment of the quality of the inclu-
ded randomized and non-randomized studies
using Cochrane and CRD checklists, respec-
tively, means that the conclusions drawn can be
considered robust.

CONCLUSION

The current management of patients with
moderate-to-severe AA still relies on the use of
treatments that have not been well evaluated in

clinical trials. The most robust evidence identi-
fied supported the use of the EMA- and FDA-
approved baricitinib, and other currently
unapproved oral JAK inhibitors, in patients with
severe AA.
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