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Abstract: New targeted therapeutic approaches (eg. biologics, small molecules) have significantly changed the management of
inflammatory dermatology conditions in recent years. Alopecia areata (AA), a non-scarring autoimmune hair loss condition, is one of
the latest diseases to benefit from these developments. Here we review traditional, new and evolving therapies for AA and highlight
the benefits, challenges and uncertainties that come with these new options. We present various real-world data collection approaches
currently available and introduce GRASS-UK/GRASS-International as a global collaborative network of prospective AA disease
registers designed to study the longer-term safety and effectiveness of new AA therapies as they are introduced.
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Introduction

The rapid expansion of novel biologic and small molecule therapies is changing modern healthcare. This therapeutic revolution is
driven by the expanding understanding of disease pathogenesis and commonality of mechanisms across distinct conditions,
allowing drugs to be re-positioned and regimens refined for different therapeutic indications. This approach has revolutionised
the care of several inflammatory dermatology conditions. A striking example of this is the treatment of psoriasis: here the
introduction of biologic treatments over 20 years ago has, in effect, ended the previous common practice of recurrent hospital
admission for topical (ie., tar or dithranol) therapy that achieved short-term clearance but with high levels of relapse. Importantly,
with these modern therapeutic regimens, people with psoriasis can now expect longer term disease control without the
uncertainty of disease flares.

In this paper, we will focus on alopecia areata (AA), a common hair loss condition that presents with patchy to
complete scalp, face or body hair loss (Figure 1), which is now undergoing a similar paradigm shift in therapeutics to that
experienced by psoriasis in the early noughties.'  We will review treatment options in AA, with a focus on Janus-kinase
(JAK) inhibitors that have rapidly become the standard of care in this condition; but also highlight the research pipeline
and diversity of molecular targets being developed, and explore the role of real-world data to inform longer-term safety
and effectiveness as newer therapies come to market.
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Figure | Alopecia areata (The patient featured has provided consent for image publication).

Alopecia Areata

Alopecia areata is characterised by a non-scarring hair loss affecting any area on the body where terminal hairs are
present. Retention of visible follicular ostia within the area of hair loss is used to confirm the alopecia is non-scarring.
Additional trichoscopic features that support the diagnosis when present include exclamation-mark hairs, black and
yellow dots.* Exclamation mark hairs are short broken hairs that are easily extracted from the skin and black dots are
hairs broken off at the skin surface; both are usually seen at the edge of an expanding patch of alopecia and suggest
disease activity. Yellow dots, in contrast, are empty sebum-filled follicular openings typically seen in chronic disease.

Alopecia areata has a lifetime point prevalence (in 2018) of 0.58%" and overall lifetime incidence of 2.11% in the
UK, suggesting that around 1 in 50 people are affected by AA to some degree over their lifetime.® Interestingly, the
incidence of AA is higher in females, people from Asian and other darker skin ethnicities (compared with white
ethnicities), those of lower socioeconomic class, and those living in urban areas.””’

Histologically, AA initially displays a transient dense lymphocytic infiltrate, often likened to a “swarm of bees”
around the anagen hair bulb. Later in the disease course there is hair follicle miniaturisation, an increased proportion of
catagen/telogen hairs and reduced levels of inflammation that can make diagnosis of chronic AA more challenging,
especially when the lymphocytic infiltrate has resolved. The cause of AA is an autoimmune attack of cytotoxic NKG2D+
T-cells against the growing anagen hair bulb,®’ impacting the hair growth cycle by triggering hair fibre breakage. This
results in a localized anagen effluvium, premature catagen induction and termination of hair growth, with subsequent
failure of anagen initiation, or truncated anagen growth, leading to persistence of the hair loss.'” Co-expression of
a cryptogenic hair follicle antigen with type 1 HLA antigens attracts and activates cytotoxic NKG2D+ T-cells.

In anagen hair follicles, reduced outer root sheath expression of classical HLA type 1 antigens and increased
expression of non-classical HLA type 1 anagens simultaneously prevent antigen presentation to cytotoxic T cells and
natural killer cells, respectively. This mechanism restricting antigen presentation from certain tissues is termed “immune
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privilege” and is thought to be an evolutionarily conserved process to prevent excessive inflammation-induced damage to
vulnerable essential organs.'' In AA, interferon gamma mediated up-regulation of classical HLA-antigen expression in
the hair follicle outer root sheath causes collapse of immune privilege. Thus, hair follicle immune privilege collapse,
interferon-gamma dominant lymphocytic inflammation and dystrophic hair cycle growth are key processes that are
always present in active disease.'” '

Alopecia areata commonly occurs in association with other autoimmune and atopic conditions, with risk of co-morbid
disease development varying with age of AA onset and disease severity (eg., atopy is more common with childhood
onset and thyroid dysfunction with older age and extensive hair loss).'>'® A genome-wide association study supports the
designation of AA as an autoimmune disease, with several susceptibility genes (eg., CTLA4, BTNL2 and IL-2) present in
AA also seen across other autoimmune processes, including Type 1 Diabetes Mellitus, inflammatory bowel disease and
rheumatoid arthritis. Further, MHC class 2 genes controlling antigen presentation, as well as hair follicle danger signals
(MICA and ULBP3/6) that act as NKG2D activating ligands are prominent in AA and explain, in part, a genetic
predisposition to hair follicle immune privilege collapse in those affected.®’

Alopecia in general has unfairly been labelled as a cosmetic issue; however, in contrast to cosmetic problems, AA has
a distinct histopathology, hair has functional importance and hair loss can cause functional impairment. For example, AA
is associated with poor quality of life, increased rates of anxiety and depression and higher rates of unemployment.'”-'*
Strikingly, the impact on mental health and work outcomes is highest in non-white ethnic groups.® In 2010, the Global
Burden of Disease estimated 19.4 DALYs (mean age-adjusted disability-adjusted life years) lost globally reflecting the
years lost to disability attributed to AA (where 1 DALY is equivalent to 1 year of healthy life lost). Further, out of 176
diseases in terms of disability burden, AA was ranked 137th and ranked higher than melanoma (138th) and psoriasis
(144th)."*2" Alopecia areata can also result in significant financial burden to those affected.?

With this condition predominantly affecting younger people,” and particularly when experienced during adolescence
(a critical time of emotional development), it can have a profound impact on long-term attainment through loss of
identity and cumulative life course impairments® with increased risk of suicide a real concern.>* The lack of devel-
opmentally appropriate care” and few high-quality paediatric clinical trials further compound this issue. Interestingly,
priority of hair regrowth can differ between men and women, with men in general prioritizing eyebrow over scalp hair
growth compared to women, potentially reflecting cultural norms of baldness in older men and greater utility and
acceptance of make-up, microblading, tattooing or transfers to camouflage eyebrow loss in women.?® Further, facial hair
loss and nail dystrophy can have functional impacts (eg., eyelash loss resulting in eye irritation) and these extra-scalp
manifestations may also disproportionately impact certain religious groups (eg., beard hair loss in the Seikh religion).

The Changing AA Treatment Landscape

Until recently, the treatment options for AA had remained unchanged for years, with many therapies unsatisfactory, of
limited benefit or of limited availability, and based on poor quality evidence with no clear standard of care.>’ > This
resulted in many people disengaging from medical care when they realised their needs could not be met. Importantly, this
position is changing; recognition of this unmet need and a growing understanding of the disease pathogenesis has
resulted in greater interest in this condition, enhancing a significance change in the treatment landscape in AA that is only
now filtering into dermatology clinics globally;*® specifically, the pharmaceutical industry-driven progression of Janus
kinase (JAK) inhibitors.

Therapeutic options in AA are dictated by the severity of disease, patient age and the disease subtype, with disease
severity being the main factor influencing treatment selection. Disease severity is usually determined using the Severity
of Alopecia Tool (SALT),*!*? which is an assessment based on percentage scalp surface area affected by hair loss; with
mild disease representing <20% scalp hair loss, moderate disease 21-49% hair loss, and severe disease >50% hair loss.>
Importantly, there is a clear recognition that disease severity in AA is more than just scalp involvement, with growing
consensus that severity grades may be “up-graded” in certain situation, such as significant facial hair involvement,
marked psychological impact from AA, rapid progression or chronic unresponsive disease,** with this approach

advocated in various national guidance documents.>®3737

Journal of Inflammation Research 2026:19 hetps: 3



Khoda et al

Traditional AA Therapies

Traditionally, the mainstay of treatment for AA were topical, intra-lesional or systemic corticosteroids, contact immu-
notherapy or traditional immunosuppressive medications, depending on disease severity and previous treatment
responses.’’ Treatment was continued until regrowth was achieved and then stopped. However, relapse with this
approach was common and treatment side effects (particularly for corticosteroids) limited longer term usage.

Mild to moderate disease is usually treated with potent or very potent topical corticosteroids, administered for 3—6
months, with novel treatment regimens sometimes employed for specific population to reduce side effects (eg.,
children).*® Efficacy rates range between 20% and 61% and recurrence has been reported in 38-63% of cases suggesting
poor long-term control.>” Intralesional corticosteroid injections (usually as triamcinolone acetonide) are advocated as first
line therapy in adults with limited AA on the scalp, eyebrows and beard,> with tolerance of the procedure improved with
pain-reducing methods, such as vibration distraction.*” In a UK-based survey conducted prior to the licensing of JAK
inhibitors, 83% of clinicians reported intralesional corticosteroids as the most effective treatment for limited AA,41 with
this position mirrored across hair-specialist globally.** Injections are typically administered at a concentration of 2.5—
10 mg/mL, with starting concentration and dose adjustment determined by response or side effects (eg., skin atrophy or
depigmentation risk).** For both topical and intralesional steroid, efficacy is greater in patients with milder disease and
shorter episode duration.**

In patients with rapidly progressive or moderate to severe disease, a tapering course of oral prednisolone or pulsed
intravenous corticosteroid therapy may be used.*®*>*® There are currently no randomised controlled trials comparing
differing dosing regimens and treatment duration; however, a dose of 0.5 mg/kg over a period of 6—12 weeks is
independently recommended by expert consensus.>**

Systemic immunosuppressants, including ciclosporin, methotrexate and azathioprine, may be considered as mono-
therapy, or as a steroid sparing agent. However, most patients continue to require low dose prednisolone to maintain
response,”’ suggesting that the steroid sparing effect of these agents is limited. Except perhaps for methotrexate in very
severe AA,*® the evidence supporting immunosuppressant therapies in AA is limited and generally based on small
observational studies with methodological limitations.** > None of the systemic treatments described are licensed
specifically for AA.

Contact sensitisation, using diphenylcyclopropenone (DPCP) or squaric acid dibutyl ester, can also be considered in
moderate-severe AA in both adults and children. A systematic review reported any regrowth rates in 65.5% and complete
regrowth in 32.3%; both figures were lower for patients with AU/AT.>* The treatment often requires repeated clinic visits
over several months, which may be burdensome for patients. Further, this treatment is often not widely available and
typically only offered in a limited number of specialist centres.” Phototherapy, with psoralen and ultraviolet A (PUVA),
is now rarely used but may still be considered in select cases, particularly in patients with Fitzpatrick skin type V and VI,
who may be at higher risk of dyspigmentation with contact sensitisation. High quality evidence for both these therapies is
limited. Dithranol is an alternative topical therapy used as short-contact irritant therapy that is particularly useful in
children and young people with AA, where DPCP is unavailable.*® While poor availability of dithranol in the UK is now
limiting its usage, a novel dithranol formulation has recently completed Phase 2 trial in mild-moderate AA, although the
data have not been reported to data.>®

Adjunctive treatments such as topical or oral minoxidil, and topical prostaglandin analogues are often used to support
hair regrowth and reduce the risk of relapse, although the evidence supporting these approaches is weak.>” Advice on
cosmetic support options, including wigs, camouflage make-up products, cosmetic tattooing and false eyebrow/eyelashes
can help improved quality of life.’® Further, with the significant impact on quality of life, social stigma and increased
rates of depression and anxiety seen in AA, referral to psychological support may be appropriate where indicated to
provide holistic care.

Janus Kinase (JAK) Inhibitors

There are three JAK inhibitors (JAKi) currently licensed for treating alopecia areata: Baricitinib (Olumiant®™; Eli-Lilly),
Ritlecitinib (Litfulo®; Pfizer), and Deuruxolitinib (Legselvi®; Sun Pharma), although these products are not licensed in
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all jurisdictions, and funding/reimbursement arrangements vary from country to country. For example, in the UK
ritlecitinib, baricitinib and deuruxolitinib are licenced, but only ritlecitinib is currently funded on the NHS (https://
www.nice.org.uk/guidance/ta958).

Baricitinib

Baricitinib is a selective inhibitor of JAK1 and JAK2. Two parallel RCTs (BRAVE-AA1 and BRAVE-AA2) enrolling
approximately 1,200 participants were conducted to investigate baricitinib in patients with severe AA (SALT > 50)°
(Table 1). BRAVE-AA1 was an adaptive phase 2/3 trial that initially explored several dosing regimens, proceeding with
2 mg and 4 mg once daily options. The primary outcome was achievement of absolute SALT score <20 at week 36.
Several secondary outcomes were also reported, including patient reported outcomes, and clinician reported eyebrow and
eyelash response. In BRAVE-AA1, 38.8%, 22.8%, and 6.2% of patients achieved the primary outcome in 4 mg, 2 mg and
placebo groups, respectively, which was statistically significant; with comparable results seen in BRAVE-AA2. Most
adverse events were mild-to-moderate (Table 2) with serious adverse events being rare. Abnormal laboratory tests were
similar to other JAK inhibitors studies for other indications, including decrease in haemoglobin and neutrophil count, and
elevated platelet count, creatinine kinase (CPK) and lipids. Lipid levels were raised in 25-40% of patients across the
baricitinib-treated participants. One patient discontinued treatment due to anaemia.

More recently, open label extension study data has been reported providing insights through trajectory analysis into
treatment response rates, speed to response and prognostic factors. King et al identified different response patterns,
dividing participants into early responders (33% of participants), gradual responders (28%), late responders (8%) and
non-responders (31%) when followed up for 52 weeks.®® More extensive disease and longer hair loss episode durations
were associated with lower response rates and slower time to achieve regrowth. Further, sudden dose reduction or
treatment cessation frequently resulted in disease relapse, suggesting (at least in extensive disease) that ongoing therapy

is required to maintain control.®'

Table | Key Eligibility Criteria from Phase 3 Clinical Trials of Licensed AA Treatments

Inclusion Criteria Exclusion Criteria

Ritlecitinib (ALLEGRO)

® 2|2 years in age = Other causes of alopecia
= Alopecia areata = Clinically significant psychiatric and auditory disease
o Current episode < 10 years = Previous use of JAK inhibitor
o SALT score = 50% = History of disseminated or recurrent dermatomal herpes zoster or disseminated herpes simplex

* No terminal hair regrowth within 6 months of | = Lack of documented VZV infection/VZV IgG (adolescents)
screening/baseline

Deuruxolitinib (THRIVE AAI/AA2)

® [8-65 years = Recent prior exposure to the following treatments:
= Alopecia areata o Corticosteroids (topical, oral, intramuscular), minoxidil or DPC (I month)
o SALT 2 50% o Systemic immunosuppression such as methotrexate, ciclosporin, azathioprine, chloroquine derivate,
o Current episode lasting 26 months and <I0 etanercept, JAK inhibitors (3 months)
years o Biologic medications (6 months)

= History of moderate-severe androgenetic alopecia or female pattern hair loss

Baricitinib (BRAVE 1/2)

e Male patients between 18 and 60 years = Diffuse pattern AA

= Female patients between 18 and 70 years = Other causes of alopecia

= Alopecia areata = Recent prior exposure to the following medication before randomisation:
o SALT score 2 50 o Topical corticosteroids on the scalp/eyebrows (I week)
o Current episode 2 6 months to <8 years o Intralesional corticosteroid (8 weeks)

o Topical JAK inhibitors (4 weeks)
o Oral JAK inhibitors (8 weeks)
= Inadequate response to JAK inhibitor treatment of 212 weeks

Abbreviations: SALT, Severity of Alopecia Tool; AA, Alopecia Areata; JAK Inhibitor, Janus Kinase Inhibitor; VZV, Varicella Zoster Virus.
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Table 2 Summary of Adverse Effects in RCTs Investigating JAKi (Ritlecitinib, Deuruxolitinib and Baricitinib) for the Treatment of
Alopecia Areata. Ranges Reflect Dose Variations Across a Study

Ritlecitinib Deuruxolitinib Baricitinib
Phase 2a | Phase 2/3 | Open label | Phase 2 Phase 3 Phase 3 Phase 3 Phase 3
extension (THRIVE -AAl) | (THRIVE -AA2)

AE 67% 76-86% 86.1% 81.6-86.2% | 63.7-65.1% 80.5-81.4% 50.8-59.6% | 66.1-68.4%
Serious AE 0% 1-5% 4.9% 0-2.8% 0.5-1.1% 1.2-1.6% 2.1-2.2% 2.6-3.4%
Discontinuation due to AE | 4% 2-6% 6.5% 0-53% 2.6-2.8% 2.3-3.1% 1.6-1.8% 2.6%
URTI 8% 3-14% 9.2% 5.3-19.4% 2.6-3.7% 1.6-4.7% 4.9-7.5% 6.4-7.7%
Nasopharyngitis 13% 6-16% 11.6% 7.9-25% 3.7-5.1% 12.4-12.9% 6.6-7.5% 1.3-6.4%
Acne 10% 5-12% 12.1% 10.5-16.7% | 89-12.1% 9-10.1% 5.5-5.7% 4.7-5.8%
Nausea 6% 2-12% 5.6% 2.8-13.8% 2.3% 3.14.7% NR NR
Headache 13% 12 - 18% 20.8% 17.2-26.3% | 11.2-11.7% 10.1-12.5% 4.4-5.0% 7.7-9.0%
Herpes zoster NR 0-4% 1.3% NR 0.3-0.5% 0.8-1.6% 0.5-0.7% 1.3-1.9%
Serious infections 0% 0-1% 0.9% NR NR NR 0% 0.4-1.3%
MACE NR 0-1% 0.7% NR 0% 0% 0-0.5% 0%
Thrombosis NR 0-1% 0% 0% 0% 0% 0% 0%
Malignancy NR 0-1% 1.1% NR 0% 0% 0% 0-0.4%

Abbreviations: AE, Adverse Events, NR, Not Reported, MACE, Major Cardiovascular Event.

Ritlecitinib

Ritlecitinib selectively inhibits JAK 3 and the tyrosine kinase expressed in hepatocellular carcinoma (TEC). A proof-of-
concept phase 2a study investigating ritlecitinib in AA was conducted in 2021, comparing efficacy to placebo and another
JAK inhibitor brepocitinib.®? This was followed by a phase 2b-3 study recruiting both adults and adolescents >12 years®®
(Table 1). Several doses were explored, including loading-based and maintenance only regimens (10-50 mg). The
primary endpoint was achievement of an absolute SALT <20 at week 24 and was observed in 14-31% of patients
receiving ritlecitinib compared with 2% of those receiving placebo; this difference was statistically significant. A dose-
response relationship was observed, and the treatment effect was maintained across disease severity and age subgroup
analyses. Patient reported outcomes were consistent with primary outcome results. The most common adverse events are
reported in Table 2.

A 24-month open label uncontrolled unblinded extension was conducted, assessing longer term safety and durability
of response demonstrating ongoing improvement over time.** Severe disease took longer to respond to treatment, with
the proportion of patients achieving SALT score <20 being lowest among those with a baseline SALT score of 100. Over
60% of patients had a >2 grade improvement in eyebrow and eyelash growth from baseline or a normal score at month
24. The most common AEs were comparable to previous studies, though they reported a higher number of positive
SARS-CoV-2 test results likely due to study being conducted during the pandemic. A higher number of serious adverse
events were observed as expected with longer follow up (Table 2). Additionally, the attrition rate was 28% over the 24-
month follow-up. As with baricitinib, extensive disease, longer episode durations and male sex were associated with

poorer and slower responses.®’

Deuruxolitinib

Efficacy data for deuruxolitinib, a selective JAK1 and JAK?2 inhibitor, in the treatment of AA was published in a phase
2 RCT.®° Following this, THRIVE-AA1%” and THRIVE-AA2°* were two parallel Phase 3 RCTs conducted over a 24-
week period followed by an open-label extension. Here, 8 mg and 12 mg BD dosing regimens were investigated.
Patients had severe disease at study entry (mean SALT score 85) (Table 1). The primary efficacy endpoint in both
studies was the proportion of patients achieving a SALT score <20 at week 24 and key secondary endpoints evaluated
patient-reported treatment satisfaction at week 24 and SALT scores of <20 at different time intervals throughout the
study period. Across the two studies, 29.6-33% of patients receiving 8 mg BD, 38.3—41.5% receiving 12 mg BD, and
0.8% receiving placebo achieved the primary endpoint. All key secondary outcomes also favoured the active treatment
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cohorts over placebo, with statistically significant results in both trials. In THRIVE-AA1, pyrexia and meningitis were
reported in a single patient, which resolved. Laboratory abnormalities were consistent with other JAK inhibitor studies.
In THRIVE-AAI, one patient discontinued deuruxolitinib due to anaemia, three because of an increased platelet count
and one due to elevated lipase. In THRIVE-AA2, 3 patients discontinued treatment due to neutropenia and 2 patients
due to anaemia.

Although no thromboembolic events occurred in the double-blind phase, five thromboembolic events were reported in
the long-term open label extension phase of the study, including pulmonary embolism (PE) in three patients. As the
majority (including all 3 episodes of PE) occurred in the 12 mg twice daily dose cohort, these patients were switched to
the 8 mg twice daily dose,’” and only the 8 mg BD dose was taken forward for market authorisation in the US.
Interestingly, deuruxolitinib is metabolised via the CYP2C9 pathway, with poor metabolisers at higher risk of adverse
event. Pre-treatment genetic testing for CYP2C9 metabolism status is now mandated by the FDA as part of their market
authorisation.

Which JAKi is Best for Treating AA!?

It is currently challenging to answer this question as there are no published studies directly comparing each JAKi head-to
-head. Further, due to funding and licensing restrictions, many countries will not have developed, as yet, clinical
experience across all the different licenced options. Therefore, the best evidence we have is indirect comparison of
published RCTs using network meta-analysis approaches. From these, we see a clear dose-response pattern across each
JAK: tested, with higher doses of a particular JAKi providing better efficacy. However, these higher doses also appear
associated with higher risk of adverse events. For example, deuruxolitinib 12 mg BD dose performed best for efficacy in

these analyses,*””°

yet, for commercial reasons, the deuroxetitinib 8 mg BD dose was chosen for FDA submission,
reflecting the complex balance between dose-dependent efficacy and safety on this treatment class.

Interestingly, it is possible that several of the available JAKi may still not have found their optimal dose for this
indication, as suggested by the current RCT underway for ritlecitinib comparing the licensed 50 mg daily dose vs.
100 mg daily dose.”' Further, with the development of personalised medicine, it is likely that targeting different
components of the JAK pathway with different agents may favour certain patients over others, based on the specific

disrupted pathways seen at an individual level (eg., JAK1 vs. JAK3, etc).

Future Therapies
Review of the NIH clinical trials database (https:/clinicaltrials.gov/; last accessed 26™ January 2026) highlights

several novel (ie., non-JAKi) molecular targets for AA currently being progressed by different pharmaceutical
companies, at different stages of development. This is important as to address the ongoing unmet need for people
unresponsive, intolerant or contra-indicated to JAKi therapy. Although some treatments will ultimately be unsuccessful
(eg., esterimod did not achieve its primary outcome measure in a recent phase 2 RCT in AA),”? it is encouraging the
range and diversity of molecular targets under development, giving hope that new options will be available in the
foreseeable future.

See Table 3 that provides an overview of the research pipeline of registered AA trials.

Importance of Real-World Data

Getting a new therapy market authorisation (“licensing”) is an important, expensive and time-consuming process;
however, appraisal of the therapy does not stop when market approval is achieved. Post-marketing pharmacovigilance
is a component of real-world data (RWD) collection that is vital in understanding the longer-term risks of a treatment and
is a common period in a therapy’s lifecycle where serious side effects are identified. A striking example in dermatology
was the withdrawal of the humanized anti-CD11a monoclonal antibody Efalizumab (Raptiva®™; Genotech/Merck Serono)
for psoriasis following post-marketing identification of several cases of multifocal leukoencephalopathy that had not been
identified throughout the Phase 1-3 trial programme. Thus, highlighting the need for continued vigilance with newer
therapies with RWD is an important data source for clinicians, patients and regulators in appraising ongoing treatment
choices as new data becomes available — the definition of informed consent.
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Table 3 The Alopecia Areata Clinical Trial Pipeline from https://www.ClinicalTrials.gov — Last Accessed 26th January 2026

Drug Name/Molecular Target Dose & Route of Company/ Phase MOA Main Inclusion/Exclusion Licensed ClinicalTrials.gov
Administration Trail Name Criteria Non-AA ID/References
Use?
Non-JAKi targets
ALD-102 (siRNA) ALD-102 vs. placebo Aldena 172 MOA unknown Adult (18-55) No NCT06826196
injections every 4 weeks Therapeutics Clinical diagnosis AA with
for 8 weeks areas large enough to receive
2040 injections
Bempikibart (ADX-914) 200 mg s/c every 2 weeks | Q32 Bio Inc. 2a Biologic Adult (18-75 years) No NCTO06018428
(anti-IL7Ra and TSLP (Thymic stromal lymphpoietin) “SIGNAL-AA” Attenuates action of effector T-cells but retains Treg activity SALT > 50
mAB)
Cinainu (Coacillium/LH8) Topical Cinainu solution Legacy 213 Botanical Paediatrics (2-17) No NCT03240627
Botanical solution (containing Allium cepa vs. placebo twice a day Healthcare Contains flavonoids and polyphenols with anti-inflammatory and anti- SALT 25-95 and
(onion), Citrus limon (lemon), Theobroma cacao for 24 weeks “RAAINBOW” oxidative effects Blume-Peytavi et al.
(cacoa), Paullinia cupana (guarana)) Br ] Dermatol 2026;
194: 37-46.
Daxdilimab (HZN-7734) 300 mg s/c every 4 weeks | Amgen 2 Biologic Adult (18-65) No NCT05368103
(mAB) Targets ILT7 protein on pDC. Depletes pDCs through antibody-dependent | SALT 50-95 [Results available]
Targets ILT7 (Immunoglobulin-like transcript 7) cellular cytotoxicity
DR-01 4 dose levels with up to 6 | Dren Bio | Biologic Adult(>18) No NCT06602232
(non-fucosylated anti-CD94 mAB) months of dosing CD94 receptor selectively expressed on cytotoxic terminal effector CD8+ | SALD > 20
iv T-cells, Yd T-cells and NK cells; depletes target cells by antibody-
dependent cellular cytotoxicity
Dupilumab 200 mg or 300 mg every Sanofi 2 Biologic Paediatric (6—17 years) AD NCT05866562
Recombinant human mAb anti-IL4 and ILI3 2 or 4 weeks (weight Blocks IL4 and ILI3 cytokines SALT > 50 Asthma
based) IgE > 200 and/or personal CRSwWNP
slc and/or family history of atopy EO
PN
COPD
Dupilumab 300 mg weekly Sanofi 2 Biologic Adults (18+ years) AD NCT05551793
Recombinant human mAb anti-IL4 and ILI3 slc Blocks IL4 and IL13 cytokines SALT > 50 Asthma
IgE > 200 and/or personal CRSwNP
and/or family history of atopy EO
PN
COPD
EQIO0I 2 mg/kg once weekly for Equillium 2 Biologic Adult (18-60) No NCT05589610
(IL2/9/15 inhibitor mAB) 24 weeks Blocks action of pro-inflammatory cytokines SALT > 35 [Results available]
Farudodstat 100 mg BD ASLAN 2 Small molecule Adults (18+ years) No NCT05865041
(DHODH (dihydroorotate dehydrogenase) Oral Pharmaceuticals Inhibits interferon-Y secretion; reduces immune cell proliferation; SALT > 30
inhibitor) “FAST AA” restoration of HF immune privilege collapse
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FB102 Dose n/s Forte Bioscience | Biologic Adults (Males 18-60; No NCT07205159
(anti-CD 122 mAB) Iv Inc. Targets CD 122 protein that is part of IL2/ILI5 receptor Females 18-75)
SALT > 50
HCW9302 Single s/c dose (5 dose HCW Biologics | Biologic Adult (men 18-60; women No NCT07049328
(IL2 fusion protein) levels) Promotes Treg expansion 18-70)
Clinical diagnosis of AA
IMG-007 Dose | vs. Dose 2, Inmagene LLC 12 Biologic Adult (18-65) No NCT06060977
(anti-OX40) administered 3 times Blocks OX40 induced T cell survival, proliferation and effector functions SALT > 50
over 4 weeks
iv
NXC-736 Oral NEXTGEN 2 Small molecule Adult (19-65) No NCTO06104839
(SIPR (Sphingosine I-phosphate receptor) Bioscience Immunomodulatory and anti-fibrotic effects; inhibits NLRP inflammasome SALT 25-95
antagonist) (S|P, antagonist) activation JAKi naive
Rezpegaldesleukin (“Rezpeg’) “Low dose” (I2mcg/kg) Nektar 2b Biologic Adult (18-60 male; 18-70 No NCT06340360
Pegulated recombinant IL2 receptor agonist vs. “high dose” (24mcg/ Therapeutics Increased Treg population and function; suppression of CD39 and HLA-DR | female)
kg) vs. placebo “RESOLVE-AA” SALT > 50
slc JAKi naive
Rosnilimab s/c every 4 weeks AnaptysBio Inc 2 Biologic Adult (18-75) No NCT05205070
(PD1 agonist mAB) (“Azure”) Selectively targets and depletes pathogenic T-cells, sparing naive T-cells; SALT > 50
reduced T-cell proliferation and cytokine secretion; restores immune
homeostasis
JAKi
Baricitinib “High dose” vs “low Eli-Lilly 3 Small molecule Paediatrics (6-17) AD NCT05723198
(JAK 172 inhibitor) dose” vs placebo “BRAVE-AA- Modulates pro-inflammatory cytokine signalling SALT > 50 RA
oral Paeds”
Deuruxolitinib 8 mg vs. placebo twice Sun 3 Small molecule Paediatrics (12-17) No NCT07133308
(deuterium-modified; Selective JAK 1/2 inhibitor) a day Pharmaceutical Modulates pro-inflammatory cytokine signalling SALT > 50
oral Industries, Ltd.
Ivarmacitinib (SHR 0302) 4 mg/8 mg/placebo daily Reistone 3 Small molecule Adult (18-65) AD NCT05470413
(selective JAKI inhibitor) oral Biopharma Modulates pro-inflammatory cytokine signalling SALT > 50 AS And
Company Zhou et al. | Am
Limited Acad Dermatol
2026; 94: 161-71.
Ritlecitinib 50 mg vs. 100 mg daily Pfizer Ltd. 3 Small molecule Adults and children (12+) No NCT06873945
(JAK 3/TEC inhibitor) oral Modulates pro-inflammatory cytokine signalling SALT 50
Ritlecitinib 20 mg daily for 7 days Pfizer Ltd. | Small molecule Paediatrics (6-11) No NCT05650333
(JAK 3/TEC inhibitor) oral Modulates pro-inflammatory cytokine signalling and

Gonzalez et al.
Paediatr Dermatol
2025; 42: 742-6.

(Continued)
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Table 3 (Continued).

Drug Name/Molecular Target

Dose & Route of

Company/ Phase MOA Main Inclusion/Exclusion Licensed ClinicalTrials.gov
Administration Trail Name Criteria Non-AA ID/References
Use?
SYHXI1901 3 doses vs. placebo CSPC Ouyi 2 Small molecule Adult (18-65) No NCT06562894
(JAK/TYK2 inhibitor) oral Pharmaceutical Modulates pro-inflammatory cytokine signalling SALT > 50
Co. Ltd.
Upadacitinib 30 mg vs. |5 mgvs. AbbVie 3 Small molecule Adults and children (12 AD NCT06012240
(JAK 1 inhibitor) placebo daily “UP-AA” Modulates pro-inflammatory cytokine signalling —64) CD
oral SALT > 50 uc
PsA
RA
AS

Abbreviations: CRSWNP, Chronic Rhinosinusitis with Nasal Polyps; EO, Eosinophilic Oesophagitis; PN, Prurigo Nodularis; COPD, Chronic Obstructive Pulmonary Disease; AS, Ankylosing Spondylitis; RA, Rheumatoid Arthritis; PsA,

Psoriatic Arthritis; CD, Crohn’s Disease; UC, Ulcerative Colitis; mAb, Monoclonal Antibody; BD, Twice a Day.
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Double-blind (placebo-controlled) RCTs are the gold-standard for initial assessment of a treatment to support
licensing. However, it is important to appreciate that RCTs are designed and powered to show efficacy of the therapy.
With relatively short trial durations, limited total numbers of participants, and participant restrictions (with strict
inclusion/exclusion criteria), they have a lower ability to identify rare or longer-term adverse events. The use of these
inclusion and exclusion criteria allows study of a homogeneous population, but also commonly excludes potential
participants with co-morbidities and polypharmacy who are inherently at higher risk of developing treatment side
effects.”® For example, patients with psoriasis who are deemed ineligible for RCTs have been found to experience
lower biologic effectiveness and higher frequency of adverse events.”* Further, RCTs often struggle to recruit a cohort
representative of the population served, with minority ethnic groups and women of child-bearing potential frequently
underrepresented.

Unfortunately, established pharmacovigilance approaches, mainly through enhanced reporting (eg., the MHRA
“Yellow card” system that has been running since 1964 (https://yellowcard.mhra.gov.uk/), risks under-reporting of

significant adverse events. They rely on spontaneous submissions from clinicians, which can be negatively impacted
by clinical time pressures, indifference, litigation concerns or lack of appreciation of the findings, with off-label drug use
and combination therapy affecting interpretation of these results.

Another approach to post-marketing pharmacovigilance is routinely collected healthcare data through primary-care
database resources; examples in the UK are the Clinical Practice Research Datalink (CPRD; (https://www.cprd.com/))

and Royal College of General Practitioners — Research Surveillance Centre (RCGP-RSC; (https://www.rcgp.org.uk/

representing-you/research-at-rcgp/research-surveillance-centre)). These resources allow analysis of pseudo-anonymised

primary care data from several thousand GP practices, representing several million patients, whose demographic spread
is broadly representative of the UK population. However, analysis of these data is challenging due to various factors,
including “raw” data (limited to what is recorded in the consultation) and reliant on accurate documentation and coding.
Accurate diagnosis, treatment response and adverse event recording are particularly challenging in conditions like AA
where training and experience are limited, and, superficially, other hair loss diseases may appear similar. Further, data
analysis from these databases is project specific, retrospective, expensive and time consuming, and requires significant
skill and expertise to analyse appropriately.’

With the above issues, development of specific disease registers has become more popular, providing an important
additional post-marketing level of pharmacovigilance.”® Disease registers (also termed disease registries) are defined as

An organized system that uses observational study methods to collect uniform data (clinical and other) to evaluate specified
outcomes for a population defined by a particular disease, condition, or exposure, and that serves one or more predetermined
scientific, clinical, or policy purposes.’®

They allow collection of high-quality prospective real-world data that are designed to answer clinically relevant
questions that cannot be answered with traditional spontaneous reporting approaches, including longer-term safety and
effectiveness. Registries are inherently more representative of real-world practice than RCTs as the population of interest
is studied directly, incorporating real-life variations in dose, exposure time, combination treatments and patient char-
acteristics to provide a clearer impact of the treatment on response and safety. Further, linkage data to key national data
collections (eg., cancer and mortality registers), harmonisation of data to allow pooling and analysis of data through
international collaborative networks, and linked bioresources (eg., for biomarker identification) can further enhance these
approaches.

However, disease registers are not without their limitations. Treatments are allocated prior to register entry introdu-
cing channelling bias, as therapies are selected based on disease severity, age, comorbidities and treatment failure rather
than at random. Additionally, missing data remain a challenge, although this may be partially mitigated through linkage
data and statistical methods such as multiple imputation. Further, registration is voluntary and does not capture all
patients prescribed systemic therapy in a particular population. Also, registers are expensive to run, time consuming,
require specialist knowledge to establish and maintain, and demand long follow-up periods with large participant
numbers to provide legitimate results. However, notwithstanding these concerns, disease registers hold a specific place
in informing clinical decision making, health technology assessments and shaping guidelines going forward.”
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The British Association of Dermatologists Biologics and Immunomodulators Register
(BADBIR) as an Exemplar

The British Association of Dermatologists Biologics and Immunomodulators Register (BADBIR) is a prospective
pharmacovigilance register based in the UK and Republic of Ireland (ROI) (https://www.badbir.org/). This register

was established in 2007 as a prospective observational study with the primary aim to collect long-term safety data on
patients receiving biologic therapy for psoriasis, and secondary aims to assess treatment effectiveness in this patient
group.”’

BADBIR has been particularly successful in engaging the UK dermatology community with 168 centres across the
UK and ROI actively participating, so that together over 20,000 people with psoriasis have now been recruited,

representing more than 110,000 patient episodes,”

collecting data on all current and novel systemic therapies for
psoriasis, amounting to at least 38 different agents.”” National research infrastructure support for BADBIR from the
NIHR has allowed smaller and traditionally less research-active dermatology departments to take part, and national
guideline recommendations that all patients commencing biologic therapy should be considered for inclusion in this
project has further supported engagement.”’

The impact BADBIR has had on research and clinical practice is significant. For example, the register has enabled
comparison of novel treatments to more conventional systemic psoriasis treatments, providing a pragmatic alternative to
large head-to-head comparator studies.*™®' Additionally, BADBIR provides opportunities for collaboration with other
international registries, as highlighted by a study by Phan et al who compared adalimumab originator to its biosimilar
using BADBIR, French national health data and the Spanish BIOBADADERM register™ producing real world data to
support biosimilar switch policies.

BADBIR has been particularly important in informing clinical practice. Analysis of biologic drug survival with age
stratification has allowed clinicians to better understand patient behaviour and response. For example, BADBIR has
shown that: 1) younger patients were more likely to stop biologic therapy due to ineffectiveness, whereas older patients
were more likely to cease treatment due to adverse effects;®' 2) similar drug survival rates are observed between
secukinumab and ustekinumab with lower rates for adalimumab, with differences associated with previous biologic
exposure and a concomitant diagnosis of psoriatic arthritis;** and 3) no significant difference in incident malignancy risk
was identified between psoriasis patients using biologic therapy compared conventional therapies.*** All these examples
have had a material impact on how clinicians manage their patients and inform guideline recommendations.®®

Safety, Effectiveness and Real-World Data in AA

The examples outlined above illustrate the importance of ongoing RWD collection. This is now a priority to the
dermatology community as new AA therapies are introduced to inform our clinical management decisions. Experience
of treatment use for other indications is helpful in identifying safety signals; however, the relevance of a particular
finding in a different patient group that may have strikingly different demographics, co-morbidities or risk profiles is still
unclear. An example of this are the reports of increased thromboembolic and cardiovascular risk and higher rates of
nonmelanoma skin cancers in rheumatoid arthritis patients treated with the JAK-inhibitor tofacitinib. These data
prompted regulators in the US, Europe and UK to issue a “black box” warning for all JAK inhibitors across all
indications.®” However, without long-term real-world comparative data, it is unclear whether AA patients carry the
same or similar risks with these agents.

Undoubtedly, the introduction of new therapies presents new uncertainties. This was reflected in a survey of
dermatology clinician attendees at the British Association of Dermatologists (BAD) annual meeting in 2024, where
a sizable proportion of dermatologists felt they lacked experience in managing severe AA and using JAK-inhibitors, and
specific concerns about short- and longer-term safety of these agents were commonly cited.?’

Published RWD in AA

Published RWD in AA currently utilises three main investigational approaches: 1) cross-sectional clinician/patient
surveys, 2) database searches and 3) cohort studies.
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Cross-Sectional Surveys

Several cross-sectional surveys have been published centred on the Adelphi AA Disease Specific Programme™ (DSP),
where the same methodology has been used to generate data from different countries, including US, Japan and several
European countries and at different timepoints.*®* % Each study provides a cross-sectional “point in time” assessment of
real-world practice through linked clinician and patient surveys exploring current management practices, treatment
preferences, disease burden, economic burden and patient satisfaction, using standardised patient record data collection
and patient reported outcomes. The limitations of this approach are the retrospective nature and single timepoint of the
assessment (requiring repeat assessment to identify changes in practice), the potential for selection bias (as only patients
attending appointments on treatment are assessed) and that severity rating was allocated based on clinician-determined
assessment as opposed to defined standardised severity criterion. The latter point may impact severity and health utility
data confidence with this approach particularly as these sources have been used in health technology assessment
appraisals submissions (eg., NICE; https://www.nice.org.uk).

Database Studies

Using insurance claims databases is a methodological approach that has been employed to interrogate larger US, UAE
and Japanese databases for insurance claims related to AA.>® Here AA-cohorts can be compared with matched non-
AA cohorts to explore disease incidence, disease severity, associated co-morbidities, and treatment-related adverse
events, as well as health resource utilisation and financial burden. The strength of this approach is the large numbers
of patient episodes captured, with several thousand affected patients often identified. However, these studies are limited
by their descriptive retrospective nature where the quality of data is reliant on accurate coding. Also, only insured
patients are captured in the data collection, with different insurance policy criteria potentially excluding certain groups
(eg., low income; certain comorbidities, etc)., thereby limiting generalizability of these data.

Using a slightly different approach, Huang et al assessed safety of ritlecitinib using the FDA adverse event reporting
system database, a post-marketing repository populated predominantly from the US, but also Puerto Rico and Japan.
Safety signals were identified where ritlecitinib increased the likelihood of triggering specific adverse event. Known
adverse events identified included headache, raised CPK, urticaria, acne, infections and drug hypersensitivity; however,
new adverse events, including diabetes mellitus, hair colour change (ie., white hair growth), thyroid disorders and lipid
abnormalities were identified, although several of these signals are likely related to the disease process (white hair

growth) or known autoimmune associations.””

Patient Cohorts

The medical literature is littered with case reports, case series and cohort studies in AA. These studies have helped
inform therapy, particularly with off-label treatment option being used before robust clinical trial data was available; off-
label data for tofacitinib use in AA is a good recent example.'” However, here we focus on treatments with market
authorisation for AA. Most studies are single centre retrospective descriptive studies of early experiences of using these
agents. They help to confirm effectiveness of this treatment when used in real-world populations that may differ from
cohorts included in RCTs. Specifically for AA, longer disease episode durations, no age, sex or co-morbidity restrictions,
variability in disease severity, and use of combination therapies alongside the JAKi treatment will differ in these cohorts
compared with RCT data (Table 1).

For baricitinib, most studies are retrospective, single centre cohort studies of limited patient numbers and treatment
duration. There is significant heterogeneity between cohorts and variability in outcome measure collected. Most provide
effectiveness and safety data in comparison with published RCT data, validating the RCT findings, but only providing
limited new insights into therapy.'®'''® For example, by far the largest study with the longest follow-up period was
a retrospective multicentre Italian study of 253 patients with severe AA (mean SALT 93.7) treated with baricitinib 4 mg
daily over 48 months. Here, 63.2% achieved an absolute SALT <20 at 48 months, with adverse events reported in
9.4%.'% Although Caldarola et al did explore treatment responses in those patients with longer disease episodes that
would have excluded them from the BRAVE clinical trial programme.''” Longer-term cohorts have identified “slow” and
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“very slow” responders where clinically meaningful hair regrowth may only occur between 52 and 104 weeks, suggest-
ing longer treatment durations may be required before judging response in some patient groups.'®® Further, the role of
combination therapy alongside JAKi treatment is starting to be reported, with one study highlighting the use of
concomitant systemic steroids to improve regrowth rates.'®!

Real-world data for Ritlecitinib follows a similar pattern to baricitinib, with publications dominated by small, single-
centre retrospective studies that overall reaffirm RCT findings, highlighting efficacy in both adult and adolescent
populations.''®"'?7 Interestingly, cohorts describing responses in moderate severity AA (SALT 21-49)'** children <12

129

years old'?® and AA refractory to previous JAKi treatment (baricitinib or tofacitinib)'*® offer some unique insights

outside of RCT data for ritlecitinib; yet still these represent small studies with the largest cohort comprising 139

consecutive patients at a single tertiary centre.'*°

131 \yith common side effects such as acne, raised CPK,

Real world safety data is broadly in keeping with RCT results,
infections and lipid abnormalities frequently observed. Interestingly, weight gain has been observed in both observational
and clinical trial data investigating JAK inhibitors across several drugs and indications, potentially relating to JAK2
inhibition and effects on leptin metabolism, although the evidence in AA is currently limited.'?*!3?

None of the current published real-world cohort studies has a control group, can provide longer term safety or efficacy
data or can comment on dose reduction or treatment cessation effects, due to their small sample sizes, heterogeneity of

data and limited follow up periods.

Global Register of Alopecia Areata Disease Severity and Treatment Safety
(GRASS)-UK

GRASS-UK is a prospective multi-centre pharmacovigilance register that has emerged from consensus involving
multistakeholder groups recognising the need for high-quality prospective RWD in AA.'** The register is hosted at
the University of Manchester and managed by the British Association of Dermatologists (BAD), with the set-up and pilot
phase funded by the UK charities British Skin Foundation and Alopecia UK. GRASS-UK is supported by the National
Institute of Health and Care Research (NIHR) infrastructure, and ongoing funding support is through relevant pharma-
ceutical and other external funded sources through contracts with the BAD.

GRASS-UK is designed primarily to identify uncertainties around longer-term safety and effectiveness of new
therapies in moderate-severe AA, supplemented by nationally held linkage data for mortality, malignancy and hospital
admissions. Secondary benefits include health economic data and clinical trial recruitment, with a planned expansion to
include a linked bioresource collection to improve knowledge of disease mechanisms, responses to treatment, drug
survival and to identify biomarkers to inform treatment stratification.

The pilot phase is currently underway at two sites (Salford Royal Hospital and Mersey & West Lancs Hospital) and
will shortly be moving into Phase 1, which will involve expansion to approximately 15 centres with specialist hair
services, before further expansion in Phase 2 to any department across the UK. Encouragingly, there appears to be an
ongoing appetite for BAD members to support GRASS-UK. When BAD members were asked “How important is an
alopecia areata disease register in the current climate?”, over 85% responders answered either “absolutely essential” or
“very important”.?’” Without engagement from clinicians and patients nationally, these large-scale projects will not be
successful. For further information please contact grassuk@manchester.ac.uk.

GRASS-UK and GRASS-International
Importantly, GRASS-UK is part of a larger collaborative international network (GRASS-International), established to
collect harmonised, real-world data in a coordinated manner across countries and healthcare systems globally. The
network aims to enable comparable assessment of disease characteristics, outcomes, and treatment safety, while
empowering individual national registry members to retain autonomy over local governance.

GRASS-International originated from a global collaborative network that undertook an expert eDelphi consensus
process, addressing key aspects of AA diagnosis, investigation and management.*>'*> Building on this network and
drawing on a framework derived from methodological approaches used to develop the registry dataset of the Treatment
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of Atopic Eczema (TREAT) Registry Taskforce,'*®'*° a multistakeholder eDelphi consensus derived a high-level, AA-
specific dataset. This dataset was designed to support international data harmonisation and facilitate collaboration both
within AA and across dermatological disease registries.'**

With investment from the Australasian Hair and Wool Research Society and the National and International Skin
Registry solutions (NISR), a platform was developed that has since been implemented across 3 countries (Australia, Italy
and Ireland), recruiting over 1000 patients during its pilot phase, with additional support from Pfizer Ltd. Following
review, and to simplify and optimise consistent data collection, the registry is being extended to additional countries
using a common data platform. Harmonisation measures will also facilitate ongoing collaboration with network
members, such as GRASS-UK, who will manage data collection through self-developed platforms.

While GRASS network members will operate sovereign national registries, GRASS-International provides a shared
governance and collaboration structure, enabling participating members to benefit from common standards, infrastruc-
ture, and collective expertise in registry science and data protection. This approach is intended to maximise the efficient
use of limited resources, support methodological consistency, adhere to evolving research and privacy standards, and
facilitate future innovation, including the integration of emerging digital technologies, such as artificial intelligence.
Through this model, GRASS-International aims to support a broad and inclusive community of physicians, researchers
and patients, fostering collaborative research and generating insights that reflect the diversity of real-world patient
experience.

Conclusions
We are at the beginning of a treatment revolution in AA, reminiscent of the changes seen previously in other
inflammatory-mediated diseases (eg., psoriasis/rheumatoid arthritis). Yet, despite the many similarities between AA
and these conditions, AA is a unique disease process requiring bespoke data collection to inform clinical management
going forward. Future developments, with “multi-omics” biomarker development for personalised treatment stratification
and, ultimately, disease modification, are achievable but still some way off. To get to this point we need better
understanding of pathogenic mechanisms, treatment responses and care infrastructure, with early treatment likely
being a key target for all newly diagnosed AA patients in future care.

Ultimately, to achieve the impact and insight for AA as achieved by other inflammatory dermatology conditions (cf.
BADBIR for psoriasis) we need to act now as new therapies are being established. Importantly, a global consensus is
emerging that appreciated the need for prospective high-quality RWD designed to achieve a truly comprehensive

assessment of treatment safety and effectiveness in AA."*'?*
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