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Abstract

Alopecia areata (AA) lifetime incidence is around 2%, with many patients first experiencing symptoms during childhood.
However, ritlecitinib is the only FDA-approved treatment for pediatric patients 12 years and older. This review outlines
reported topical, injectable, and oral treatment options for pediatric patients with AA. Clinical studies were obtained via
a PubMed search using the following search terms: alopecia areata, areata, universalis, or totalis and medication, therapy,
treatment, drug, or management. Only studies with pediatric patients were included in this review. Commonly used therapies,
including corticosteroids, methotrexate, and minoxidil, newer promising medications, such as Janus kinase inhibitors, and
less frequently used topical and systemic treatments are included. A summary of the drug development pipeline and ongoing
interventional clinical trials with pediatric patients is provided. Treatments demonstrate variable efficacy, and many patients
require combination therapy for maximal response. More robust clinical data is needed for many of the medications reviewed

in order to provide better care for these patients.

Topical, injectable, and systemic corticosteroids are
often used as first-line treatment for children with
alopecia areata (AA), but many patients will require
long-term combination therapies to maintain remission.

Novel Janus kinase inhibitors demonstrate safety and
efficacy in pediatric patients with AA, but additional
data is needed to improve access.

1 Introduction

Alopecia areata (AA) is a non-scarring autoimmune disor-
der that causes hair loss. This hair loss can be (i) partial or
patchy alopecia areata, (ii) complete loss of hair on the scalp
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(alopecia totalis), or (iii) complete loss of hair over the entire
body (alopecia universalis).

According to the Rochester Epidemiology Project, AA
prevalence is around 0.2% and the lifetime incidence of AA
is estimated at approximately 2%. Females may be affected
at slightly higher rates than males, with the mean age of
diagnosis being 36.2 years and 31.5 years, respectively
[1]. Pediatric patients are affected at higher rates with peak
prevalence at 6 years of age and normally distributed [2-5].

AA most commonly presents as acute, well-demarcated,
usually asymptomatic, patchy hair loss on the scalp. Excla-
mation point hairs should be evident in areas of active loss
and broken hairs may be seen on trichoscopy. Some patients
(10-20%) may also have nail findings, including pitting,
brittleness, ridging, and red lunulae [6]. AA severity can
be evaluated using the severity of alopecia tool (SALT). A
SALT score is determined by the percentage of hair loss
on the scalp, with a higher score corresponding with more
severe disease [7-9].

Through downregulation of major histocompatibility
complexes (MHC) and upregulation of immunosuppres-
sive molecules in the hair follicle, immune responses are
dampened. This downregulation is thought to be disrupted
in AA, leading to an influx of primarily CD8+ T cells and an
increase in interferon (IFN)-y [10]. The Janus kinase path-
ways are one type of inflammatory pathway that are upregu-
lated in AA and are a target of medical treatment [6]. The
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local inflammation at the hair follicle results in degenera-
tion of the follicle during the anagen phase and early entry
into the catagen phase. However, the stem cells are typically
spared, so regrowth is usually possible [10].

In June 2022, the first systemic therapy, baricitinib, a
Janus kinase inhibitor, was approved for use in AA in adults
[11]. In June 2023, the FDA approved ritlecitinib for the
treatment of AA in children aged 12 years and older. At the
time of submission, ritlecitinib is the only FDA-approved
treatment for AA in children [12]. This manuscript is a
review of published treatment options for the treatment of
AA in children and adolescents.

2 Literature Approach

The following search terms were applied in PubMed:
alopecia areata, areata, universalis, or totalis and medication,
therapy, treatment, drug, or management. Studies were
included if pediatric patients were included. Review articles
were excluded. A total of 128 primary research articles
are included in this review (Supplementary Table 1, see
electronic supplementary material [ESM]). ClinicalTrials.
gov was reviewed and studies in the recruiting or not yet
recruiting phase as of June 11, 2023 that include pediatric
patients are also included in this report. Of the 58 studies
listed on ClinicalTrials.gov that included pediatric patients,
11 are included below.

3 Treatment
3.1 Topical and Localized Treatments
3.1.1 Corticosteroids

Because AA is caused by overactivation of the immune
system and immune attack on hair follicles, corticosteroids
work by dampening the immune response and follicular
damage, halting the active phase of AA and allowing for a
normal hair cycle and regrowth.

Topical corticosteroids are considered first-line
therapy for pediatric alopecia areata [13]. A randomized
controlled trial in a pediatric population published in 2014
demonstrated better efficacy of clobetasol propionate
0.05% compared with hydrocortisone 1% [14]. Topical
corticosteroids have minimal side effects but may cause
localized skin atrophy, so are typically tapered with regrowth
or discontinued if there is no evidence of improvement [15].
This approach is commonly used as current first-line therapy
for pediatric patients [16]. Clobetasol propionate 0.05%, or
other topical corticosteroid equivalent, is typically applied
daily for at least 12 weeks and up to 6 months [14-16].
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Intralesional triamcinolone acetonide is commonly used
in AA and may be more effective in those with patchy
hair loss compared with those with totalis or universalis.
Intralesional triamcinolone allows for perifollicular injection
and higher localized concentration of the corticosteroid.
Concentrations of 2.5-10 mg/mL of triamcinolone acetonide
are utilized, but because of potential localized subcutaneous
atrophy, it is recommended to dilute the concentration of
triamcinolone acetonide to between 2.5 and 5 mg/mL.
Needle phobia and pain may limit intralesional medication
use, especially in pediatric patients. Sixty percent of
participants had adequate response in a study with 10
pediatric and adult patients with minimal side effects,
including skin atrophy. An earlier study of 84 pediatric and
adult patients also demonstrated this finding [17, 18]. This
approach is commonly used when topical steroids fail to
have the desired clinical response and patients can tolerate
injections.

3.1.2 Minoxidil

Minoxidil is a vasodilator and is thought to promote,
prolong, and maintain the anagen phase of hair follicles
[19]. Minoxidil is used for hair loss due a variety of causes,
including AA [19]. Both topical and oral formulations are
used off label in pediatrics. One study evaluated intradermal
minoxidil in 100 patches in 20 adult and pediatric patients,
which demonstrated quicker regrowth compared with
spontaneous regrowth and similar efficacy to microneedling
[20]. Two placebo-controlled studies conducted in the
1980s consisting of 60 total patients aged 6-85 years, one
case series of three pediatric patients, and two pediatric
case reports showed improved hair regrowth in patients
treated with topical 3% minoxidil, which is not an approved
formulation, compared with placebo or no treatment, but
cosmetically acceptable response was noted in a minority
of treated patients. Side effects included hypertrichosis,
palpitations, and pruritus [21-25]. This approach is
commonly used, and patients typically are prescribed 2—-5%
minoxidil to apply daily in combination with other topical
or systemic therapies [16]. Patients may continue topical
minoxidil indefinitely if there is benefit and any side effects
are not present or minimal.

3.1.3 JAK Inhibitors

First-generation JAK inhibitors, such as ruxolitinib and
tofacitinib, may be used off label topically for patients with
AA. Topical ruxolitinib is a JAK1 and JAK?2 inhibitor that
is currently FDA approved for both atopic dermatitis and
vitiligo for patients at least 12 years of age [26]. A case
report of a girl in her late teens demonstrated complete
eyebrow regrowth on the right side and significant regrowth
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on the left with 10% scalp regrowth after 12 weeks of 0.6%
ruxolitinib cream [27]. A case series of six patients aged
3-17 years evaluated topical ruxolitinib and tofacitinib; four
participants had some regrowth [28]. A study of 11 patients
aged 4-16 years using topical tofacitinib 2% demonstrated
significant SALT score improvement in eight patients, but
cosmetically acceptable improvement in only three [29].
Due to the FDA approval of systemic use of this medication
category, this approach is sometimes used, especially when
topical or intralesional corticosteroids fail to have significant
desired clinical response.

3.1.4 Platelet-Rich Plasma

Platelet-rich plasma (PRP) is not only rich in platelets, but
also various growth factors and cytokines and is thought to
both prevent cell death and promote cell proliferation [10]. In
a 2022 study comparing intralesional PRP and intralesional
triamcinolone in 60 adult and pediatric patients, PRP was
less effective [30]. A placebo-controlled study compared
topical 5% minoxidil and injected PRP in patients aged
10-40 years. This study showed improved response with
both topical minoxidil and PRP and noted earlier response
and less vellus and dystrophic hair in those treated with PRP
compared with minoxidil and placebo [31]. This approach is
not commonly used in pediatric patients.

3.1.5 Phosphodiesterase Inhibitors

Sildenafil is a phosphodiesterase type 5 (PDES5) inhibitor
with potential to stimulate hair growth [32]. An open-label
pilot study of eight pediatric subjects evaluating sildenafil
cream applied twice daily for 3 months showed minimal
benefit: vellus hair growth was seen in two and terminal
hair growth was seen in a third patient, which was attributed
to spontaneous regression instead of treatment [33]. This
approach is not commonly used.

3.1.6 Prostaglandin Analogs

Two case reports of patients with AA and a study of 71
patients with eyelash loss due to different reasons explored
use of bimatoprost, a prostaglandin analog. Both case reports
demonstrated significant regrowth: one in scalp patches in
a 9-year-old girl and the other in eyelashes in a 16-year-old
girl (eyelashes subsequently fell out with discontinuation
of bimatoprost drops in the one eye). The randomized
controlled study of 71 patients, aged 5-17 years, compared
bimatoprost 0.03% and vehicle and concluded bimatoprost
was helpful for eyelash regrowth in patients without a
medical condition, but not for those whose eyelash loss was
attributed to AA or chemotherapy [34-36].

Similar to bimatoprost, latanoprost is a prostaglandin
analog that may be beneficial in eyelash/eyebrow alopecia
and localized alopecia areata. One pediatric case report and
three studies consisting of 50, 54, and 100 adult and pediatric
patients evaluated topical latanoprost, which showed better
therapeutic outcomes compared with placebo. Latanoprost
is likely less effective than betamethasone but is safer with
fewer side effects when compared with betamethasone
[37-40].

A case report described a 12-year-old with AA and
vitiligo experiencing almost complete regrowth of eyebrows/
eyelashes after 2 months of treatment with prostaglandin E2
drops [41]. This approach is not commonly used.

3.1.7 Squaric Acid Dibutylester

Squaric acid dibutylester (SADBE) induces allergic contact
dermatitis and thus alters the local immune response,
potentially allowing for hair regrowth in AA [42]. Three case
series demonstrated moderate efficacy when used in patients
with recalcitrant disease. Approximately 40% of pediatric
patients responded to SADBE in two separate studies (13/33
and 5/13) [43, 44]. In another study, patients were sensitized
with 2% SADBE and then received maintenance therapy
of 0.001-0.200% to have continued mild allergic contact
dermatitis [45]. Side effects of contact dermatitis (rash,
blisters, and pruritus) are expected in this treatment option
and can be difficult to predict, manage, and tolerate. This
approach is not commonly used unless clinics have access
to the medication and experienced providers. Exposure
of medical personnel to SADBE may also cause allergic
contact dermatitis.

3.1.8 Diphencyprone

While the mechanism of action of diphencyprone, or
diphenylcyclopropenone, is not completely understood but
likely similar to SADBE, it is used as a contact sensitizing
agent in the treatment of AA. Regrowth success varies across
retrospective studies from 14% to 33% of participants with
complete regrowth, with higher success rates for moderate
hair regrowth. Nine retrospective studies are included, for a
total of 160 pediatric patients across four reviews and 146
pediatric and adult patients across five reviews. Around
a fifth of patients had sensitization reactions and other
localized skin reactions akin to SADBE, including pruritus,
erythema, vesiculation, scaling, and dyspigmentation, and
several had associated lymphadenopathy [46—54]. This
approach is not commonly used unless clinics have access
to the medication and experienced providers; it may also
cause allergic contact dermatitis in providers and their staff.
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3.1.9 Anthralin

Anthralin inhibits granulocytes and keratinocyte
proliferation and reports have demonstrated mixed results
with anthralin use in AA. A 2017 case series of 30 pediatric
patients reported complete regrowth in 33% and partial
regrowth in 37% of patients at 1 year [55]. A 2018 case
series of 37 patients showed complete regrowth and at
least 50% regrowth in 32% and 68%, respectively. Of those
with partial regrowth, 64% relapsed. Skin irritation caused
four patients to discontinue treatment [56]. A case study
also demonstrated regrowth on the side where anthralin
was applied [57]. Skin irritation and dyspigmentation can
limit patients’ tolerance of this topical medication. While
historically used more when the medication was easier to
obtain, this approach is not currently commonly used.

3.1.10 Imiquimod

Imiquimod is FDA approved in the treatment of basal cell
carcinomas and anogenital warts in adults and appeared to
be a possible adjunctive treatment option in one case report
and a case series including nine pediatric patients who
displayed improved regrowth when treated with imiquimod
in combination with diphenylcyclopropenone [26, 58, 59].
Imiquimod reduces the immune response by binding to toll-
like receptors on immune cells, including macrophages and
monocytes [60]. This approach is not commonly used.

3.1.11 Bexarotene

A phase I/II study of 42 patients evaluated topical bexarotene
1% gel for 24 weeks. One pediatric patient participated in
this study and demonstrated moderate regrowth [61]. This
approach is not commonly used.

3.1.12 Cryotherapy

Liquid nitrogen may be a minimally invasive treatment
option for recalcitrant AA. In a retrospective review of 353
adult and pediatric patients, 61% of patients had regrowth
after 3 months of treatment [62]. A case series of 11 patients
treated with two 15-second freeze thaw cycles included three
pediatric patients and reported regrowth of > 75% in two of
the pediatric patients at 8 weeks, with continued response at
16 weeks [63]. Side effects included mild pain and pruritus.
This approach is not commonly used.
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3.1.13 Phototherapy

Narrowband UVB can be an effective treatment in
psoriasis, but in a retrospective review of six pediatric
patients with AA, significant response was not elucidated
[64]. This approach is not commonly used.

3.1.14 Laser

Three studies examined the utility of a 308-nm excimer
laser in treating AA in pediatric patients. Two studies
revealed higher effectiveness of the laser in scalp lesions
compared with patches elsewhere on the body. However,
about one fifth of those who experienced regrowth
relapsed 6 months after final treatment. A total of 14
pediatric patients were evaluated across three studies
and all studies consisted of 24 laser sessions per patient
[65—-67]. This approach is not commonly used.

3.1.15 Botulinum toxins

A study that included three pediatric cases of AA was
unable to show improvement following three sessions of
intralesional 10 U botulinum toxin injections [68]. This
approach is not commonly used.

3.2 Systemic Treatments
3.2.1 Corticosteroids

Oral and intravenous corticosteroids are commonly used
for treating AA when topical approaches have limited
response and/or active progression of AA is occurring.
Due to side effects associated with prolonged systemic
steroid use, high-dose pulsed administration is commonly
used [69]. Relapse rates are high following pulsed
dosing, so combination therapy or continued low-dose
systemic therapy may be needed for continued remission.
One study reported a 62% response rate with high-dose
corticosteroids followed by maintenance on low-dose
corticosteroids. However, all patients had weight gain and
almost a fourth of patients experienced mild acne [70].
Other studies, including those in which patients only
received pulsed high-dose steroids, demonstrated similar
side effect profiles. High-dose pulsed steroid protocols may
range from 8 mg/kg to 30 mg/kg IV methylprednisolone,
or other steroid equivalents, typically for 1-3 consecutive
days monthly [71-91]. Many providers will limit the
number of pulses in order to minimize potential side
effects.
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3.2.2 Methotrexate

Methotrexate is an immunomodulatory drug used in a
plethora of inflammatory and autoimmune conditions with
approved doses of 7.5-25 mg weekly [26]. Multiple studies
have demonstrated its safety in pediatric AA patients and
also shown efficacy. Short-term efficacy ranged from 38%
to 66% across multiple studies evaluating methotrexate as
monotherapy. Regular laboratory monitoring is necessary
[92-95]. This approach is commonly used in combination
with systemic steroids when systemic steroids alone fail to
have the desired clinical effect and/or there is recurrence
of AA while attempting to wean or discontinue systemic
steroids. Response may not be seen until about 16 weeks
of treatment, compared with 8-12 weeks for other
inflammatory conditions [96].

3.2.3 Minoxidil

Oral minoxidil is becoming more frequently prescribed
for different types of alopecia, including AA. One study in
1987 evaluated oral versus topical minoxidil in AA patients
aged 13-65 years and demonstrated better efficacy of oral
minoxidil 5 mg twice daily compared with topical. However,
a majority of patients still had inadequate response [97]. A
2021 retrospective review of 1404 patients aged 8—86 years
further demonstrated minoxidil safety, with only 1.7%
discontinuing treatment as a result of side effects (i.e.,
hypertrichosis most commonly, as well as lightheadedness,
fluid retention, tachycardia, headache, periorbital edema,
and insomnia) [98].

3.2.4 JAK Inhibitors

JAKSs are Janus kinase enzymes that form dimers and
phosphorylate signal transducer and activator transcription
(STAT) proteins. This activates gene transcription that
modulates and upregulates the immune response and is a key
pathway in the pathogenesis of AA [99]. This category of
medication is quickly becoming the mainstay of treatment in
adult AA and patients 12 years of age and older with severe
disease or disease with significant impact on quality of life.

Ritlecitinib is a JAK3/TEC kinase inhibitor recently
approved by the FDA for AA in patients 12 years of age
and older, rheumatoid arthritis, vitiligo, Crohn’s disease, and
ulcerative colitis [26]. JAK3-specific inhibitors may provide
a better safety profile as JAK3 is expressed in hematopoietic
cells, compared with JAK1 which is expressed in many
different cell types [100]. Inhibiting TEC may increase
efficacy through more targeted lymphocyte inhibition
[101]. A randomized, double-blind, phase IIb-III study
with 718 patients aged 12 years and older has shown that
ritlecitinib is a well-tolerated and effective drug for AA.

As with all oral JAKSs, regular laboratory monitoring is
necessary [102]. Short-term side effects reported include
headache, acne, and upper respiratory infections [103].
Other more serious potential safety concerns include serious
infections, malignancy and lymphoproliferative disorders,
thromboembolic events, hypersensitivity reactions, and
laboratory abnormalities (i.e., decrease in lymphocyte and
platelet counts and increase in creatine phosphokinase and
liver enzymes) [26].

Baricitinib is a reversible JAK1 and JAK?2 selective
inhibitor that is indicated for the treatment of adult
rheumatoid arthritis and alopecia areata. Baricitinib is
approved by the FDA for adults with AA [26]. A case
report demonstrated tolerance and efficacy in a 17-year-old
pediatric patient [104].

Tofacitinib is a JAK1 and JAK3 inhibitor with FDA
indications for rheumatoid arthritis, psoriatic arthritis,
ulcerative colitis, and polyarticular course juvenile idiopathic
arthritis [26]. Multiple case series and case reports have
reported on the efficacy of tofacitinib treatment for pediatric
patients with AA. In these studies, most patients received
5 mg twice daily, except for two studies; one patient received
4 mg twice daily in one study and another study included
patients aged 4 years and 5 years who received 2.5 mg four
times daily. Across these reports, over 85% of patients had
regrowth, with significant or complete regrowth in the
majority of those patients. Tofacitinib was also effective
in treating eyelashes and eyebrows in affected patients. No
serious adverse events were recorded in any reports, which
included 68 pediatric patients. A retrospective study of 14
patients treated with tofacitinib demonstrated significant
SALT score improvement in nine patients [105-116]. A
pediatric patient in a case series had 0% improvement after
4 months of tofacitinib therapy 10 mg twice daily but had
a 91% SALT score improvement after being treated with
ruxolitinib 10 mg twice daily at the end of 10 months [117].

3.2.5 Biologics

Dupilumab is an interleukin (IL)-4 and IL-13 inhibitor
indicated in several allergic conditions, including
atopic dermatitis, asthma, chronic rhinosinusitis and
nasal polyposis, and eosinophilic esophagitis. IL-4
and IL-13 upregulate other inflammatory cytokines
and immunoglobulin E. In practice, since dupilumab is
approved in patients as young as 6 months with atopic
dermatitis, it is frequently used for patients with both
AA and atopic dermatitis [26]. Sixteen pediatric patients
received subcutaneous dupilumab 300 mg every 2 weeks.
A sub-analysis was done of the six patients with active AA
at the time of drug initiation; four demonstrated clinical
improvement [118]. This medication is used extensively in
pediatric patients with atopic dermatitis and has increasing
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evidence that it may improve AA in patients with both
conditions.

Ustekinumab is an IL-12 and IL-23 inhibitor approved
by the FDA for adolescent and adult patients with plaque
psoriasis and adults with psoriatic arthritis and Crohn’s
disease [19]. Inhibition of these pathways suppresses
inflammatory cytokines associated with T-cell and
natural killer cell activation [119]. A case series of three
pediatric patients demonstrated hair growth in all patients
with ustekinumab 90 mg [120]. This medication is not
commonly used in AA patients.

Lastly, an anti-IFN-y given to patients aged 6—15 years
as a 1-mL injection twice daily for 5 days had the following
results: eight out of nine patients with patchy hair loss had
regrowth within 6 months and three out of five and two out
of five with complete hair loss demonstrated terminal hair
growth and vellus hair growth, respectively [121]. This
medication is not commonly used in AA patients.

3.2.6 Phosphodiesterase Inhibitors

One study that included a single pediatric patient
investigated the utility of apremilast, a PDE4 inhibitor,
in AA and did not show any improvement in SALT scores
in the pediatric patient or any of the eight adult patients
[122].

3.2.7 Calcineurin Inhibitors

Cyclosporine is a calcineurin inhibitor prescribed for
a variety of autoimmune conditions. In combination
with corticosteroid use, cyclosporine 250-400 mg with
subsequent tapering is effective in promoting hair regrowth
in patients with AA. A case report of a patient with Down
syndrome demonstrated excellent clinical response to
this therapy combination. However, in one trial with 46
patients, of which 12 were pediatric patients, side effects
were seen in over half of patients, including GI disturbance,
edema, acneiform eruption, weight gain, hypertrichosis,
and menstrual abnormality. This led to discontinuation of
treatment in three patients. In addition, regular laboratory
monitoring is necessary [123, 124]. This medication is not
commonly used for AA.

Tacrolimus has been attempted for AA treatment [125].
Two case series (with 2/11 pediatric patients and 3/12
pediatric patients) and a case report demonstrated that
the calcineurin inhibitor tacrolimus (topical) is ineffective
in treating AA [126—128]. However, hair growth with
sustained response for 2 years was seen in one case report
of a pediatric patient when used alongside high-dose pulse
methylprednisolone [129].
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3.2.8 COX Inhibitors

The mechanism of action of sulfasalazine is also not fully
understood but is an immunomodulatory drug approved by
the FDA for inflammatory conditions such as rheumatoid
arthritis, polyarticular juvenile idiopathic arthritis, and
ulcerative colitis. Sulfasalazine elicited response in 56-68%
of 71 adult and pediatric AA patients across three studies.
With discontinuation of sulfasalazine, almost half of patients
subsequently relapsed [130—132]. This medication is not
commonly used for AA.

3.2.9 Hydroxychloroquine

Hydroxychloroquine exhibits immunomodulatory effects and
is used in several autoimmune and inflammatory conditions
and is approved by the FDA for lupus erythematosus and
rheumatoid arthritis [26]. In a 2018 study of nine pediatric
patients with AA treated with hydroxychloroquine, five
improved by 6 months. Side effects observed during the
course of treatment included GI intolerance and headaches
[133]. This medication is not commonly used for AA.

3.2.10 Phototherapy

Photochemotherapy is a type of treatment consisting of
psoralens, a photosensitizing agent, followed by ultraviolet
radiation with ultraviolet A, also known as PUVA.
Photochemotherapy is utilized in several dermatological
conditions. Patients with AA responded to some extent
(modest to excellent responses recorded) to PUVA
in multiple studies, but frequently relapsed following
discontinuation of treatment. Some patients experience
mild irritation and scaling with this treatment. Intensified
UV light exposure in pediatric patients has both immediate
(patients must be protected from UV light for 24 hours after
psoralen exposure) and long-term implications (photoaging,
photocarcinogenesis) [134—139]. This therapy is not
commonly used for AA.

3.2.11 Intravenous Immunoglobulin

A case report of an 8-year-old girl in 1999 exhibited a patient
with significant hair regrowth after a second treatment of
intravenous immunoglobulin. Dosing continued at 400 mg/
kg every 4 weeks [140]. This treatment is not commonly
used for AA.

3.2.12 Psychoimmunotherapy
Many patients with AA experience anxiety and depression

related to their disease. A 1991 study with six adult
and five pediatric patients evaluated the impact of
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psychoimmunotherapy on disease activity. Three of the five
patients improved following psychoimmunotherapy, which
highlights the importance of stress and mental well-being in
maximizing therapeutic outcomes [141].

3.3 Combination and Comparative Studies
3.3.1 Methotrexate, Minoxidil, Corticosteroids

One study of 50 adult and pediatric patients compared
methotrexate and minoxidil gel, with both demonstrating
minimal efficacy [142]. Response rates improved when
methotrexate was combined with corticosteroids in three
other studies including 77 adult and pediatric patients.
Only one study reported increased liver function enzymes
in a single patient taking oral methotrexate [143—-145].
The addition of topical 2% minoxidil to a prednisone
taper improved rates of relapse in 32 adult and pediatric
patients [146]. A case report of a pediatric patient with
Down syndrome and AA demonstrated response to oral
betamethasone and topical minoxidil lotion [147]. If patients
do not qualify or tolerate oral JAK inhibitors, oral weekly
methotrexate combined with topical, intralesional, and/or
systemic corticosteroids is commonly used for extensive and
recalcitrant AA.

3.3.2 COX Inhibitors

The mechanism of action of mesalazine is not completely
understood but is thought to dampen the inflammatory
response through multiple pathways. A case series of five
patients, aged 2—17 years, revealed terminal hair regrowth
in all subjects. However, mesalazine was not used as
monotherapy in all patients but in conjunction with oral or
topical corticosteroids or topical minoxidil in some [148].

One study demonstrated SALT score improvement in
all three pediatric patients when another COX inhibitor,
sulfasalazine, was used as an adjuvant to oral corticosteroids
[131]. This approach is not commonly used for AA.

3.3.3 Anthralin

One case report compared anthralin and corticosteroids;
only the half head treated with topical corticosteroids
demonstrated regrowth [57]. In a retrospective study that
included 37 pediatric patients, 68% had greater than 50%
regrowth, but a majority of patients had subsequent relapse.
However, participants in this study were continued on
previous therapies [56]. A recent pediatric case report also
evaluated the combination of leflunomide and anthralin
and reported hair regrowth following treatment with this
combination [149].

A 2010 prospective study with 80 pediatric and adult
patients compared topical corticosteroids, tretinoin, anthralin
paste, and placebo. 70% of patients in the corticosteroid
group had regrowth, 55% in the tretinoin group, 35% in the
anthralin paste group, and 20% in the placebo group had
regrowth. 100% of participants in the anthralin group had
hyperpigmentation and some also experienced mild irritation
[150]. Tretinoin is thought to block selected inflammatory
pathways through binding of retinoic acid receptors [151].
These approaches are not commonly used for AA.

3.3.4 Trichloroacetic Acid, Phenol

A 2021 study compared trichloroacetic acid (TCA) 35% and
phenol 88%. Twenty adult and pediatric patients treated two
patches with either TCA or phenol. Results showed both
treatments were therapeutic, but TCA was superior to
phenol. In addition, patients experienced more discomfort
with phenol than TCA. No patients with regrowth had
relapsed by their 6-month post-treatment follow up [152].
This approach is not commonly used for AA.

3.3.5 Phototherapy, Zinc

Some have postulated that zinc may be beneficial in
treating AA [153]. In a 2015 case report, a 16-year-old
took zinc 30 mg/day orally and began PUVA treatments 9
months later, with 55 sessions. Hair regrew 2 months into
PUVA treatments, and the patient relapsed 4 months after
discontinuing zinc and 4 weeks after stopping PUVA [154].
While zinc deficiency can cause hair loss, it is unclear if zinc
improved this patient’s response to PUVA and therapeutic
outcome. This approach is not commonly used for AA.

3.3.6 Laser

A case report demonstrated complete regrowth in a 5-year-
old with topical khellin applied 45 minutes prior to excimer
lamp irradiation twice weekly for 3 months. This patient did
not show signs of relapse at a 1-year follow up [155]. This
approach is not commonly used for AA.

3.4 Ongoing Clinical Trials

Multiple JAK inhibitors are currently undergoing clinical
trials that include pediatric patients. A variety of other
topical, intralesional, and systemic therapies are also
undergoing clinical trials. Table 1 summarizes the current
and upcoming treatment landscape for treating pediatric
patients with AA [156].
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4 Conclusion

A variety of topical and systemic medications are used off
label in pediatric AA. However, only one has been approved
by the FDA (ritlecitinib) for pediatric patients (12 years and
older). Most treatments demonstrate modest efficacy and
combination therapy is often needed for patients with AA.
Without larger controlled studies, it is difficult to accurately
determine the true efficacy of many therapeutic agents
reported in pediatric AA management. Furthermore, many
patients relapse within months of discontinuing treatment in
the above studies. The percentage of patients that ultimately
experience relapse is not completely elucidated in these
studies due to length of follow up.

The most evidence for first line therapy for pediatric
patients with alopecia areata is corticosteroids. A
randomized, controlled trial demonstrated the efficacy
and safety of topical clobetasol propionate 0.05%, so this
should be used as first line as it may benefit the patient and
has minimal side effects [14]. Intralesional triamcinolone
may be used if topical therapy fails to produce the
desired results and/or the patient can tolerate injections
[17, 18]. Due to side effects, systemic corticosteroids
are less frequently used, but the use of high-dose pulse
corticosteroids may be utilized to maximize response and
minimize side effects, as demonstrated by multiple case
series and retrospective reviews [69-91].

Several treatments may be combined with corticosteroid
therapies. The use of topical and oral minoxidil is supported
by several case reports, case series, and a 1987 clinical trial
[19-25, 97, 98]. More reports exist for topical minoxidil
compared with oral for pediatric patients with AA. Oral
methotrexate may also be added if steroids do not have the
desired effect. Several retrospective studies and a long-term
follow-up of a cohort study demonstrated its benefit and
safety in pediatric patients [92-96]. The strength of evidence
for a variety of other topical and systemic therapies is lower
and primarily consists of retrospective studies and case
series, but they may be considered for specific patients.

The most promising treatment appears to be JAK
inhibitors, but additional clinical information is needed to
demonstrate safety and efficacy in the pediatric population,
thereby improving access to care for these patients. In
addition, JAK inhibitors and other biologics are a more
expensive treatment option compared with corticosteroids,
minoxidil, and methotrexate. Earlier access to effective
treatment is thought to be important as response may
wane the longer patients go without hair growth. Multiple
clinical trials investigating JAK inhibitors are currently
ongoing and include pediatric patients, so this hopefully
predicts better access to treatments and improved
outcomes for patients in the future.
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