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Epidemiology
Alopecia areata is an immune- mediated condition leading to 
non- scarring alopecia of the scalp and other hair- bearing 
areas of the body. It affects up to 2% of the global popula-
tion.1 It can affect all ages, but the prevalence appears higher 
in children compared to adults (1.92%, 1.47%).2 A greater 
incidence has been reported in females than males, espe-
cially in patients with late- onset disease, defined as age 
greater than 50 years.3

Pathogenesis
Dysregulation of several pathways immune- mediated path-
ways has been implicated in the development of AA, occur-
ring in susceptible patients often with concurrent multigenetic 
predisposition and environmental triggers.

In unaffected individuals, hair follicles have an immune 
privilege that is protective against autoimmunity. In patients 
with AA, attack of the hair follicle is thought to be directed at 
autoantigens in the follicle, mediated by disruption of its 
immune privilege, with both melanocyte and keratinocyte- 
related autoantigens being proposed.4 Immune attack has 
been attributed to activation of Th1, Th2 and Th17 cytokines, 
with Th1 cytokines (IL- 2, TNF, IL- 12) and Th17 (IL17 and 
IL17E) also correlating with disease activity.5

A genetic predisposition to AA is supported by the fre-
quent history of affected family members. Several genome- 
wide associated studies have identified potential 
polymorphisms associated with disease. The strongest evi-
dence is for a single nucleoid polymorphism in PTPN22, 
with weaker data supporting polymorphisms in FAS, FASL, 
PTPN22, CTLA4, and IL2RA.6

Several potential triggers of disease onset and flares have 
been identified. Viral infections associated with initial pre-
sentation and recurrence of AA include Epstein–Barr virus 
(EBV), hepatitis B and C viruses, and swine flu.7 Vaccines 
are another reported trigger, with many different vaccines 
implicated including influenza, hepatitis, and 
coronavirus.8- 10

Associations
Alopecia areata is associated with many different comorbid-
ities, including atopic diseases, metabolic syndrome, 
Helicobacter pylori infection, lupus erythematosus, iron defi-
ciency anemia, thyroid diseases, psychiatric diseases, and 
vitamin D deficiency.11 Autoimmune thyroid disease is a 
more commonly reported association, with a pooled odds 
ratio (OR) of 1.66; (95% CI, 0.82- 3.38; prevalence, 13.9%), 
and thyroid dysfunction also frequently reported (OR 4.36; 
95% CI, 1.19- 15.99; prevalence, 12.5%). Other notable 
comorbidities in the systematic review included atopic der-
matitis (OR, 2.36; 95% CI, 1.80- 3.09; prevalence, 9.6%), 
metabolic syndrome (OR, 3.68; 95% CI, 1.22- 11.08; preva-
lence, 37.3%), Helicobacter pylori infection (OR, 2.03; 
95% CI, 1.23- 3.34; prevalence, 62.8%), Lupus erythemato-
sus (OR, 4.73; 95% CI, 3.70- 6.10; prevalence, 0.8%), iron 
deficiency anemia (OR, 2.78; 95% CI, 1.23- 6.29; prevalence, 
7.5%), and vitamin D deficiency (OR, 4.61; 95% CI, 2.33- 
9.10; prevalence, 65.4%).11

With respect to psychiatric comorbidities, patients with 
AA appear to have a higher risk of both depression and anx-
iety.12 The prevalence of anxiety is especially marked, with 
patients being reported to have 2.5- fold increased odds of 
having anxiety compared to control groups. Children and 
adolescents with AA have particularly high levels of anxi-
ety.13 A recent study reported that 51% of pediatric AA 
patients met criteria for an anxiety disorder.14

Stress and anxiety have been implicated in triggering alo-
pecia areata, and the burden and stigma associated with hav-
ing alopecia has also been implicated in leading to anxiety in 
patients. Emotional stress can lead to increased 
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catecholamines and decreased blood flow, and has been asso-
ciated with upregulation of receptors for corticotropin- 
releasing hormone in skin around hair follicles.15

Presentation
There are multiple different patterns of presentation of hair 
loss in AA (Figure 1a- e). The most common is patch, with 
circular patches recognizable on the scalp or beard areas 
which may coalesce with progression. Ophiasis describes a 
band of alopecia along the parietal and occipital areas, 
whereas sisaipho refers to an opposite pattern. More exten-
sive hair loss is seen in diffuse patterns, with a decrease in 
density diffusely, and totalis, with complete scalp alopecia.

The presence of active disease can be assessed with the 
pull test. This involves grasping and firmly pulling on 50- 60 
hairs close to the scalp. A positive test, defined by >10% of 
hairs being pulled out, indicates active hair loss above nor-
mal shedding.16

There are also several nail findings associated with AA, with 
an overall prevalence of up to 30%.17 The most common 
changes include fine pitting in 0.6 to 11.4% of adults with AA, 
and trachyonychia in 8 to 14%. Less commonly reported find-
ings include longitudinal ridging. Children may have a higher 
prevalence of nail pitting (13.2 to 18.8%), which is described as 
shallow pits in a grid- like distribution in contrast to the more 
irregularly distributed shallow pits seen with atopic dermatitis 
and the deeper irregular pits of psoriasis.

Trichoscopy
Many different signs have been described on examination of the 
scalp with a dermatoscope, which can aid in diagnosis and eval-
uation of disease activity (Table 1 and Figure 2a- d). The major-
ity of these are not specific to AA, but some are sensitive, 
including yellow dots and short vellus hairs.18,19 Yellow dots 
correspond with distention of the affected follicular infundibu-
lum with keratinous material and sebum, and can help 

Figure 1. Clinical Subtype Photos. a. Patch subtype with solitary patch. b. Patch subtype with multiple coalescing patches. c. Ophiasis 
Pattern. d. Sasaipho Pattern. e. Alopecia Totatalis

Table 1. Trichoscopic Findings in AA and Their Significance

Sign Description/ Etiology Significancea

Yellow Dots Distention of the affected follicular infundibulum 
with keratinous material and sebum

Sensitive sign of AA
Supports presence of non- scarring alopecia

Short Vellus Hairs Thin and nonpigmented hairs Sensitive sign of AA
Supports regrowth when seen in AA

Black Dots Broken pigmented hair at the level of the scalp Specific for AA
Supports presence of active disease
Negative predictive marker for regrowth

Exclamation Mark Hairs Pigmented short (1, 2mm) hairs with wide distal 
shaft diameter that thins proximally

Lymphocytic inflammatory infiltrate affecting 
the hair bulb

Associated with active disease
Negative predictive marker for regrowth

Tapered Hairs Longer exclamation mark hairs (>2 mm) Negative predictive marker for regrowth

Upright Regrowing hairs Tapered end that thickens proximally, thicker than 
vellus hairs

Can be seen in many conditions
Positive predictive marker for regrowth

Pigtail Hair Short, regularly twisted hairs with short tapered end Positive predictive marker for regrowth

Pohl- Pinkus Constrictions Hairs with segmental thinning (constriction) or 
narrowing

Not specific for AA
Presence of multiple segments supports cyclical 

disease activity

aPredictive Markers based on Waskiel- Burnat et al
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demonstrate persistence of hair follicles which are typically 
destroyed in scarring alopecias. Short vellus hairs, which are 
thin and nonpigmented, correlate with regrowth when seen 
within AA patches. Conversely, exclamation mark hairs and 
black dots are considered signs of active disease.20 Exclamation 
marks hairs are fairly specific for AA; they have a wide distal 
shaft diameter that thins proximally, as a result of the lympho-
cytic inflammatory infiltrate affecting the hair bulb. Black dots 
are the result of broken pigmented hair at the level of the scalp. 
An AA predictive score has been proposed based on 65 patients, 
with upright regrowing hairs and pigtail hairs given positive 
points for hair regrowth, while black dots, broken hairs, excla-
mation mark hairs, and tapered hairs are given negative points.21

Work-Up
Consensus guidelines have been published to provide some 
guidance on the approach to investigations and treatment in 
patients with AA.20,22 The diagnosis of AA can be made clini-
cally in the vast majority of patients, with biopsies reserved for 
scenarios where a solitary patch is recalcitrant, when there is 
diffuse alopecia and when scarring alopecia cannot be excluded 
clinically. Biopsies should be performed at the edge of a patch 
and sectioned both horizontally and vertically for optimal 
interpretation.

Laboratory testing for comorbidities was not recommended 
uniformly in the consensus, with disagreement on the testing of 
thyroid and vitamin D. Tests to exclude potential mimickers of 
AA including fungal microscopy for tinea and capitis and viral 
serology for syphilis should be guided by clinical suspicion.

Assessment
Multiple assessment tools exist for objective scoring of alo-
pecia.23 The Severity of Alopecia Tool (SALT) Score was 
initially described in 1999 and now referred to as the SALT 
I.24 The tool involves splitting the scalp into 4 quadrants and 
summing the percentage of scalp area devoid of terminal 
hairs in each quadrant and then the whole scalp to provide a 
total area affected. It does not account for loss of facial hair 

(eyelashes, eyebrows, beard) or body hair. The Alopecia 
Density and Extent (ALODEX) score is a modification of the 
SALT score which increases the divisions of the scalp area to 
provide a more precise estimate of scalp surface area 
involvement.

Intervals of severity have also been proposed, where S0  =  
no hair loss; S1  =  1 to 24% hair loss; S2  =  25 to 49% hair 
loss; S3  =  50 to 74% hair loss; S4  =  75 to 99% hair loss; and 
S5  =  100% hair loss. Tools based on advanced photographic 
images of the scalp may provide better objective assessment 
of hair density and loss. One such system, Hairmount, was 
recently described and tested in 66 patients with AA aged of 
different races.25 It provides a provides a percentage hair loss 
at every pixel that can be visualized as a contour plot for a 
qualitative evaluation.

In order to standardize treatment response assessment in 
clinical trials, an Investigator’s Global assessment was 
developed based on consensus from 10 experts and patients.26 
The majority agreed that for patients with ≥50% scalp hair-
loss, a successful treatment could be defined as regrowth to a 
SALT score of 20% or less.

A scoring system has also been proposed for assessment 
of hair loss severity of eyelashes, eyebrows, and nail find-
ings, based on qualitative analysis of interviews with expert 
dermatologists and patients (Table 2).27

Limitations of these scores include the lack of incorpora-
tion of disease activity or progression. One tool that incorpo-
rates the pull test is the Alopecia Areata Progression Index, 
where the surface area of active disease is multiplied by the 
degree of pull test positivity in each of 4 scalp quadrants 
(Table 2).28

Quality of Life
There are several different assessment tools that can be used 
to qualify the impact of AA on quality of life (QOL).29 Some 
challenges in characterizing impact include the frequent 
asymptomatic nature of the disease, in contrast to other der-
matologic conditions such as atopic dermatitis, psoriasis, and 
hidradenitis suppurativa.

Figure 2. Dermoscopy Photos. a. Black dots. b. Vellus Hairs in a regrowing patch. c. Upright regrowing hairs (right half) with a few 
exclamation mark hairs (left half). d. Empty Hair Follicles
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AA- specific Health- related Quality of Life Instruments in 
include the AA Patients QOL (AAQ, 7 items directed at the 
past month), the AA QOL Index (AA- QLI, 21 items directed 
at the past month), and the AA Symptom Impact Scale 
(AASIS, 13 items directed at the past week). Hair- disease 
specific instruments have also been created, including the 
hairdex (48 items), the Hair- specific Skindex- 29 (29 items), 
and the Scalpdex (23 items).

Although a single optimal tool has not been identified, the 
EADV task force suggested the use of the dermatology- 
specific DLQI questionnaire, hair disease- specific Scalpdex 
and either the AASIS or AA- QLI for the time being.29

Treatments
Regrowth in patches of alopecia in AA in the absence of 
active treatment is well recognized, and likely affected by 
subtype of disease. Estimates of spontaneous regrowth can 
be calculated based on data from placebo- controlled trials of 
patients with AA.30 In patients with patchy AA (10 studies, n 
= 264), regrowth occurred in 0% to 30.0%, with a pooled rate 
of 6.4% (CI:1.4- 13.8) over a period of 1.5 to 11 months. In 
patients with severe disease (10 studies, n = 274): regrowth 

was reported in 0% to 33.3%, with a pooled rate of 7.2% (CI: 
2.6- 13.2) by 12- 24 weeks.

Table 2. Assessment Scores for AA

Score Components

SALT score S0: no hair loss
S1: 1% to 24% hair loss
S2: 25% to 49% hair loss
S3: 50% to 74% hair loss
S4: 75% to 99%% hair loss
S4A: 75% to 90% hair loss
S4B: 91% to 99% hair loss
S5: 100% hair loss

ClinRO Measure for Eyebrow Hair Loss
(both eyebrows from 2 feet away)

0 The eyebrows have full coverage and no areas of hair loss
1 There are minimal gaps in eyebrow hair and distribution is even
2 There are significant gaps in eyebrow hair or distribution is not even
3 No notable eyebrow hair

ClinRO Measure for Eyelash Hair Loss
(upper and lower eyelashes of both eyes)

0 The eyelashes form a continuous line along the eyelids on both eyes
1 There are minimal gaps and the eyelashes are evenly spaced along the eyelids on 

both eyes
2 There are significant gaps along the eyelids or the eyelashes are not evenly 

spaced along the eyelids
3 No notable eyelashes

ClinRO Measure for Nail Appearance
(based on fingernails + toenails)

0 Nails are not at all damaged (e.g., pitted, rough, brittle, split)
1 At least 1 nail is a little damaged (e.g., pitted, rough, brittle, split)
2 At least 1 nail is moderately damaged (e.g., pitted, rough, brittle, split)
3 At least 1 nail is very damaged (e.g., pitted, rough, brittle, split) or subject has 

lost at least 1 nail

Alopecia Areata Progression Index [%AA(L) ×SL(L) ×.18] + [%AA(R) ×SL(R) ×.18] + [%AA(T) ×SL(T) ×.4] + 
[%AA(B) ×SL(B) ×.24]

%AA= % of surface area on the scalp: L = left, R = right, T = Top, B = bottom
SL = Score of hair loss over 5 times: 0 = negative pull test, 1 = 10 to 20%, 2 => 

20% of grasped hairs

Figure 3. Patch type with non- pigmented hair regrowth
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Hair may initially regrow without pigment (Figure 3). 
Electron microscopy analysis of these regrowing nonpig-
mented hairs reveals fewer melanocytes and decreased 
melanization.31 This could be related to partial or incomplete 
melanocyte activation in early anagen of these follicles when 
there is still residual disease activity.

Camouflage
There are many different types of camouflage that can be 
offered and used by patients with AA. These include hair-
pieces (wigs, demiwigs, wiglets, toupees, cascades), hair 
thickening fibers, concealing powders.32 Semipermanent 
options include scalp micropigmentation which is a tattoo 
applied in a stippling pattern to mimic hair follicles. Realistic 
non- traumatic sticker tattoos can be useful for eyebrow 
regions and are a painless option in those who do not want a 
permanent option.33

Microblading is an increasingly popular method of instill-
ing pigment into the skin using a device and blade with 
stacked needles.34 It is most commonly used to reproduce the 
appearance of eyebrows. Rare but concerning complications 
that have been reported include granulomatous reactions, 
sarcoid, allergic contact dermatitis, and preseptal 
cellulitis.35- 38

Complementary and Alternative 
Medicines
A variety of different complementary and alternative treat-
ments have been proposed to help treat AA as monotherapy 
or adjuncts. The best evidence exists for certain mixes of 
essential oils, topical garlic and oral glucosides of peony 
with compound glycyrrhizin.39 Essential oils are thought to 
provide anti- oxidant and anti- inflammatory effects. Two dou-
ble blinded randomized controlled trials evaluated the use of 
a mixture of essential oils in adults with patchy AA com-
pared to carrier oils alone. In the first study (n = 84), the 
combination of Thyme oil, rosemary oil, lavender oil, and 
Atlas cedarwood oil was association with 44% efficacy com-
pared to 15% in the control group at 7 months.40 The second 
evaluated the same combination with the addition of evening 
primrose oil in 40 patients, with 60% achieving at least mod-
erate regrowth at 12 weeks with the intervention compared to 
30% in the carrier oil group.41

Garlic may act as a topical irritant to trigger a contact der-
matitis and distract the immune system from the hair folli-
cle.39 Its use in a 5% gel formulation in combination with 
betamethasone twice daily was reported to confer better effi-
cacy as compared to betamethasone alone in a study of 40 
children and adults with patchy AA at 3 months (95%, 5%, P 
= .001).42 However, a subsequent trial of garlic alone in chil-
dren was terminated early because of lack of efficacy, 

suggesting more data is needed to clarify the context in 
which it may work best.43

Finally, Glycyrrhizin is a plant extract that has been 
demonstrated to lower serum levels of Th17 cells, IL- 6, IL- 
17, IL- 22 and TGF- beta.44 Two RCTs evaluated its use with 
vitamin B2, with and without the addition of glucosides of 
peony, one in adults with AA and >75% loss and one in pedi-
atric patients with >50% loss. Marked regrowth was reported 
in 68.2% versus 71.4% of adults after 3 months, with non- 
significant superior regrowth in the combination group.45 In 
children, marked regrowth was reported in 35% vs 45% at 3 
months, with the combination group having statistically sig-
nificantly higher regrowth rates.46 On average, adverse 
effects were reported in 15% of patients across all groups in 
both studies, the most common being edema and weight 
gain.

Micronutrient Supplementation
Many patients and providers advocate for supplementation 
of micronutrients in the treatment of AA. Although data sup-
ports an association between lower levels of serum vitamin 
D, zinc, and folate levels in patients with AA as compared to 
controls, there is a lack of data evaluating the benefit of sup-
plementation of these.47

Anthralin
Anthralin is a contact irritant that has been used for many 
years to treat AA (Table 3). Treatment regimen vary greatly, 
with initial frequencies ranging from twice weekly to daily, 
and concentrations of 0.5% or 1% used in different vehicles. 
Most regimens involve gradual uptitration of frequency or 
contact duration until a target of skin irritation is achieved. In 
4 studies of children with AA, the use of anthralin was asso-
ciated with complete response rates between 32% and 33.3% 
with relapse rates of 9.5% to 64%.48 In a trial of 60 patients 
over 13 years with patchy AA, anthralin application for 12 
weeks was associated with complete response in 56% com-
pared to 53.3% of a comparator group treated with azelaic 
acid.49 Side effects of anthralin include staining of skin, 
regional lymphadenopathy, itching, burning, oozing, and 
bullous eruptions.48 Although targeted, irritation can be treat-
ment limiting, resulting in discontinuation of up to 11% of 
patients in some cohorts.50

Contact Immunotherapy
Topical application of sensitizing chemicals on patches of 
alopecia has been used extensively to treat AA (Table 3). The 
outcome of induced contact dermatitis on applied areas has 
been shown to induce apoptosis of perifollicular lympho-
cytes, resulting in regrowth in AA patches.51 The most com-
monly reported agents are diphenylcyprone and Squaric acid 
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dibutyl ester. In a meta- analysis of 45 studies (n = 2227 
patients), complete regrowth was reported in 42.6% of 
patients with patchy alopecia, with major regrowth defined 
by >70% in 56.1%.52 Better outcomes were associated with 
SALT scores < 50, lack of atopic dermatitis, allergic rhinitis, 
or asthma), and lack of nail involvement. Adverse effects 
include severe or generalized eczema, lymphadenopathy, 

flu- like symptoms and contact urticaria (Table 2). Recurrences 
were reported in 48.5% of patients (n = 637).

Corticosteroids
Steroids are used in topical, injectable, and systemic formu-
lations in the treatment of AA (Tables 3 and 4). A large range 

Table 3. Topical Treatments for AA: Highest Level of Evidence and Select Studies With Outcomes

Medication
Highest level of 
evidence Dose/Frequency Efficacy Side effects

Anthralin LoE 4:
1 prospective study 

(n = 31)
2 case series (n = 67), 

case reports

Anthralin 0.5 to 1%
Titrated in frequency +contact time 

to target mild- moderate skin 
irritation

Complete regrowth:
32 to 56%

Staining of skin itching, 
burning, oozing bullous 
eruptions

Lymphadenopathy

Contact 
Immunotherapy

LoE 1:
Pooling of 45 studies 

(n = 2227)

Diphenylcyclopropenone 2% in 
acetone to a 4 × 4 cm area on 
scalp then after 2 weeks:

0.001% dilution 1 x/week, 
increasing concentration to a 
goal of mild eczema

Complete regrowth: 
42.6%

Major regrowth 
(>70%): 56.1%

Severe eczema: 30.8%
Lymphadenopathy: 25.7%
Generalized eczema: 16%
Hyperpigmentation: 12.7%
Influenza- like illness: 11%
Contact urticaria: 9%
Folliculitis: 7.1%

Calcipotriol LoE 2:
1 prospective study 

(n = 22)
Retrospective review 

(n = 48)
Combinations:
Randomized open 

label trial (n = 60)
Comparative study (n 

= 100)
Comparative study (n 

= 60)

0.005% lotion or cream twice daily
0.005% cream BID with clobetasol
0.005% cream BID with 

mometasone 0.005% / 
betamethasone diproprionate 
BID

12 week:
SALT50: 46.2% (6/22)
SALT100: 9% (2/22), 

27.1% (13/48)
3 month change in 

SALT:
4.5 (combo) vs 3.1 

(clobetasol alone)
2.92 (combo) vs 2.42 

(mometasone alone)
53.6% combo vs 48.6% 

(clobetasol alone)

Irritation, erythema, pruritus, 
pigmentation, folliculitis: 
31.8% (7/22)

None
Folliculitis (2%, 4%), erythema 

(2%), dermatitis (2%), 
atrophy (2%, 4%);

Not specified (“fewer side 
effects” with calcipotriol)

Tacrolimus LoE 3
Comparative studies 

and open label 
studies

0.1% ointment twice daily Good regrowth: 0 to 
17%

None reported

Corticosteroids LoE 2
RCT, prospective, 

single blind (n = 
42)

RCT (n = 70)

Multiple options
Clobetasol BID vs Hydrocortisone 

BID
Desoximetasone 0.25% BID

Response at wk 24:
Clobetasol 85%
(vs Hydrocortisone 

33%)
3 month CR: 58%
(vs placebo 39%)

Clobetasol:
Atrophy: 5% (n = 1/20)
Irritation/acne: 12%

Prostaglandin 
Analogs

LoE 3
Retrospective review 

(n = 41)
Prospective studies (n 

= 17, N = 7172

Prospective unblinded 
study (n = 44)

Bimatoprost 0.3 mg/ml solution 
daily or BID latanoprost 0.005% 
once daily

Eyelash growth at 1 yr:
CR: 24% (10/41)
Increased length/

thickness:
2 year regrowth:
CR: 17.5%, none: 25%

Conjunctivitis: 7.3%

Abbreviations: CR, complete regrowth; PR, good/moderate regrowth.
Levels of Evidence (LoE):
Level 1 (systematic review of randomized controlled trials [RCTs] or high- quality randomized controlled trial)
Level 2 (lesser quality RCT or prospective cohort study) level 3 (case- control study, non- randomized controlled cohort or follow- up study)
Level 4 (case series), or level 5 (expert opinion, mechanism- based reasoning).
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Table 4. Systemic Treatments for AA With select studies, regimens and outcomes of interest.

Medication Highest level of evidence Select dosing/ Frequency Efficacy Side effects

Minoxidil LoE 2
retrospective study (n 

= 12 adults with 
tofacitinib)

2.5 mg PO daily (F)
2.5 mg PO BID (Male)

>75% SALT: 67%
(combo with tofacitinib)

Hypertrichosis 50%

Antihistamines LoE 2
1 RCT (fexofenadine)
3 clinical trials
3 retrospective reviews
2 case series
3 case reports

Fexofenadine
60- 120mg/day
Ebastine 20 mg/da
y
Oxatamide 60 mg/day

Hair regrowth
Decreased erythema 

and pruritus

Headache with fexofenadine 
(n = 2)

Mild sedation with ebastine

Systemic 
Coticosteroids

LoE 1
PULSE DOSING
Any age: 41 studies (n 

= 1078) including 1 
randomized placebo- 
controlled trial

Children: 8 studies (n = 
216)

Dexamethasone 
2.5- 5mg x2days/
wkMethylprednisolone 
500 mg- 1g x1- 3 days/
month

Dexamethasone 1.5 mg/kg/
day x1- 3days/month

Methylprednisolone 8- 30mg/
kg/day x1- 3 days/month

CR: 43% (466/1078)
>50 regrowth:56%

Total SEs: 21% (225/1078)
Acne: 0.01% (3/216)
GI discomfort (7/216)
Headache: 8/216
Cushings: 0.01% (2/216)
Allergic reaction

Methotrexate LoE 1
Adults:
11 studies (n = 361)
Children:
At least 6 studies (n = 68)

Adults:
15- 25mg/week
Children:
7.5- 25mg/week
(0.2, 0.4mg/kg/week)

Complete response:
45.7% (165/361)Good/

complete response: 
70.3% (154/219)

Good/complete 
response:50% 
(34/68)

Total AEs: 24.2% (64/319)
(Gastrointestinal symptoms, 

liver and hematologic 
abnormalities, all < 5%)

Total AEs: 14.5% (6/44)

Cyclosporine 14 studies (n = 340) Cyclosporine monotherapy:
5- 6mg/kg/day
Cyclosporine with systemic 

steroid:
2- 4mg/kg/day

Response rate at end of 
treatment:

CsA alone: 69.41%;
(0 to 80%)
CsA with steroid:
57.02% (6.67 to 100%)

Overall AEs: 36.8% (125/340)
Gastrointestinal: n≥28
Hypertrichosis: n≥20
Hypertension: n≥9
Dyslipidemia: n≥8
Headache: n≥7

Azathioprine LoE 1
Open- label pilot study (n 

= 20)
Open- label, randomized 

comparative study (n 
= 50)

Azathioprine 2 mg/kg/day
Azathioprine (Aza) 300 mg 

weekly vs
Betamethasone (BM) 5 mg/

dy x 2 days/wk

6 months:
SALT < 25%: 50%
4 months:
Change in SALT:
Aza: 9.5 (0- 13.5)
BM: 14 (4- 19)

Transaminitis: 5% (n = 1)
Leukopenia: 15% (n = 3)
Nausea/Vomiting: 5% (n- 1)
Aza: nausea: 35%
BM: facial puffiness: 76.2%
wt gain 33%, GERD 24%, 

Acne 24%, striae 9.5%

Dupilumab
(IL4/13 inhibitor)

LoE 1
Randomized double blind 

placebo- controlled trial 
(n = 40)

300 mg subcutaneous once 
weekly

Week 24 SALT £30:
Dupilumab: 17.5%
Placebo: 10%

Week 24:
Injection site reaction: 5%
Conjunctivitis: 7.5%
URTI: 5%

Tofacitinib
(JAK1/3 inhibitor)

LoE 2
Open label comparative 

study,
Case series

5 mg PO BID Month 6 SALT50:
78.4%

URTI 8.1%
Folliculitis 10.8%
Headache: 5.4%
wt gain: 5.4%
Triglyceride increase 5.4%

Baricitinib
(JAK1/2 inhibitor)

LoE 1
2 randomized placebo- 

controlled phase 3 
trials (n = 654 + 546)

2 or 4 mg PO daily Week 36 SALT ≤20:
4 mg: 38.8%
2 mg: 22.8%
Placebo: 6.2%

Acne: 4.7%,5.8%
Zoster: 0.9%, 1.9%
HSV: 0%, 3.9%
CK increase: 0%, 5.7%
LDL increase: 20.5%, 30.3%

(Continued)
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of different topical corticosteroids are used in practice in var-
ied regimens, and often in combination with other topical or 
systemic treatments. Few studies have formally evaluated 
the efficacy of topical steroids as monotherapy.48,53- 55 In 
pediatric patients with AA, response is as high as 85% with 
clobetasol monotherapy after 24 weeks compared to 33% 
with hydrocortisone (n = 40), with atrophy reported in 5% (n 
= 1).56 In 70 patients older than 15 years, dexosimetasone 
twice daily resulted in full regrowth in 58% at 3 months com-
pared to 39% of patients applying placebo (n = 53).55 Adverse 
effects included acneiform eruptions, burning and irritation 
in 12% in the corticosteroid group but no atrophy.

Intralesional injection of corticosteroids has been reported 
to lead to better responses compared to topical steroids.57,58 
The most commonly used steroid for this purpose is triam-
cinolone acetonide, although betamethasone diproprionate 
use has been reported and may be associated with fewer 
adverse effects.59,60 Different concentrations have been used, 
but comparative studies reported no increased efficacy of 
higher concentrations (10 mg/ml) versus the more commonly 
used 5mg/mL.61 Another method of triamcinolone adminis-
tration is microneedling delivery, although this was not 
shown to offer any efficacy advantage over intradermal 
injections in a prospective randomized trial of 60 patients.62

Systemic steroids have been used in a variety of regimens 
including intravenous or oral, and pulses or continuous 
administration.63 A systematic review of pulse systemic 

steroids in adults and children with AA included 41 studies 
(1078 patients), of which only 1 was randomized controlled 
study.63 Overall, complete response was reported in 43% 
(466/1078) of all patients, with relapses reported in 17%. In 
this review, pediatric patients had slightly higher response 
rates (51%) but also higher relapse rates (60%). Side effects 
were reported in 21% (n = 225) of all patients, and 12% of 
children (n = 8). In a subsequent pediatric review of 8 studies 
(216 children), 56% reported >50% regrowth of scalp hair.64

Prostaglandin Analogs
Bimatoprost and latanoprost are prostaglandin analogs avail-
able in solutions for ophthalmic instillation that were noted 
to cause hypertrichosis when used to treat glaucoma.65 This 
is likely related to their action on prostaglandin F receptors 
expressed in eyelash hair follicles in the dermal papilla and 
outer root sheath.66

In prospective studies, latanoprost use on eyelids was 
associated with complete eyelash regrowth in 17.5% of 40 
patients, and no response in 25% after 2 years.67 On the 
scalp, monotherapy was less effective than betamethasone 
diproprionate in 50 adults with scalp AA after 16 weeks.68 
When added to clobetasol in a study of 30 patients with scalp 
AA, its use was associated with significantly increased hair 
density (37.2 +/- 26.1 vs. . 14.6 +/- 18.6) and regrowth (58.3 
+/- 39.3 vs. . 21.6 +/- 24.1) compared to clobetasol alone at 

Medication Highest level of evidence Select dosing/ Frequency Efficacy Side effects

Beprocitinib
(TYK2, JAK1/2 

inhibitor)

LoE 1
Phase 2 a RCT
(n = 47)

60 mg PO daily x 4 wks then 
30 mg daily x 20 weeks

Week 24 SALT 50:
53.2%

URTI/Nasopharyngitis 32%
Acne 11%
Headache 9%
*Rhabdomyolysis in 2/47

Ruxolitinib
(JAK1/2 inhibitor)

LoE 2
Open label comparative 

study

2 ng PO BID Month 6 SALT50:
84.2%

Urinary tract infection 13.2%
Headache 5.3%
Folliculitis 2.6%
wt gain 2.6%
AST/ALT increase 7.9%

Deuroxolitinib
(deuterated 

ruxolitinib)

LoE 2
Phase 2 clinical trial in 

adults (n = 140)

4 mg PO BID or
8mg PO BID or
12mg PO BID

Week 24 SALT ≤50%
12 mg: 58%
8 mg: 47%
4 mg: 21%
Placebo: 9%

Acne: 13.48- 16.7%
Headache: 17.2- 19.4%
CK increase: 10.3%, 5.3%, 

2.8%
LDL increase: 0, 10.5%, 0

Ritlecitinib
(JAK3 inhibitor)

LoE 1
Phase 2 a RCT(n = 48)

200 mg PO daily x 4 wks 
then 50 mg daily x 
20 weeks

Week 24 SALT 50:
39.6%

URTI/Nasopharyngitis 21%
Acne 10%
Headache 13%
Folliculitis 6%

Abbreviations: CR, complete regrowth; PR, good/moderate regrowth.
Levels of Evidence (LoE):
Level 1 (systematic review of randomized controlled trials [RCTs] or high- quality randomized controlled trial)
Level 2 (lesser quality RCT or prospective cohort study)
level 3 (case- control study, non- randomized controlled cohort or follow- up study)
Level 4 (case series), or level 5 (expert opinion, mechanism- based reasoning).

Table 4. Continued
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12 weeks.69 Similarly, the addition of latanoprost to beta-
methasone was associated with better SALT score reductions 
at a randomized controlled trial of 108 patients after just 2 
weeks.70 Of note, latanoprost is associated with irreversible 
iridial pigmentation at a high frequency (6.3% of patients at 
1 month, 15.7% at 3 months, 37.8% at 6 months, and 56.5% 
at 12 months).71

The efficacy of bimatoprost has been limited in individu-
als with AA. A prospective study of pediatric patients with 
eyelash loss secondary to AA or chemotherapy (n = 71) did 
not demonstrate a treatment benefit in the AA subgroup.72 
Another prospective study of adults with AA (n = 17) 
reported increase in length and thickness of eyelashes at 4 
months, although there was no growth of new eyelashes.73 
Conversely, a retrospective study of 41 patients with AU 
reported complete regrowth in 24% after 1 year, with a mean 
time to regrowth of 4- 8 months.74 Application on patches on 
the scalp twice daily was associated with regrowth, with bet-
ter response at a faster rate compared to mometasone in a 
study of 30 adults with S1 patchy disease.75

Calcineurin Inhibitors
Topical tacrolimus, a calcineurin inhibitor, is associated with 
decreasing several cytokines including IL- 2, IFN- gamma 
and TNF- alpha.76 Its use has been evaluated in several stud-
ies and case reports in scalp AA with disappointing results 
overall. Good regrowth has been reported in 0 to 17% of 
treated patients, with inferior rates compared to topical ste-
roids in several studies.58,77- 79 It is typically administered 
twice daily. Side effects are minimal, with none reported in 
several studies (Table 3).

Calcipotriol and Intralesional Vitamin D
Calcipotriol is a vitamin D analog that has been used topically 
with reported success in patients with AA. Vitamin D receptors 
(1,25- (OH)2) are known to be expressed in hair follicles, with a 
decrease in this expression reported in active alopecia areata 
patches.80 Calcipotriol is also proposed to promote a shift in 
phenotype from Th1 to Th2.81 In a prospective study of 22 
adults with limited patchy AA, total regrowth was achieved in 
9% at 12 weeks, and SALT50 achieved in 46.2% (6/22).82 
Better response was associated with lower baseline vitamin D 
levels. In a retrospective review of 48 patients with mild- 
moderate AA (S1 or S2) who had failed topical steroids, cal-
cipotriol monotherapy was associated with total hair regrowth 
in 27.1% (13/36) at 12 weeks, with 10 patients remaining free of 
recurrence at 1 year.83

There are also comparative studies reporting improved 
responses with the combination of calcipotriol with potent cor-
ticosteroids, including mometasone and clobetasol as compared 
to monotherapy with the same corticosteroids.77,84,85 Another 
study in 60 adults compared the combination of calcipotriol 

with betamethasone diproprionate to clobetasol, with a statisti-
cally small but significant improvement noted with the combi-
nation product after 3 months (53.6% mean SALT improvement 
vs 48.6%). The vast majority of patients in all groups in these 
studies were noted to have low vitamin D levels.

Intralesional Vitamin D has also been studied as a potential 
treatment for AA. In a randomized placebo- controlled trial of 60 
adults with patchy AA, 1 ml of Vitamin D injected intralesion-
ally every 4 weeks for up to 3 sessions was associated with a 
regrowth score of 4 in 53% (n = 16) compared to 0% in patients 
receiving saline injections.86 Adverse effects included pain 
during injection (66.7%, 60%), pinpoint bleeding (33.3%, 43%) 
and vasovagal attack (4%, 0%) in patients treated with vitamin 
D vs controls.

Cyclosporine
Cyclosporine is a systemic calcineurin inhibitor usually given 
orally twice daily. Its use in AA was evaluated in a systematic 
review of 14 studies and 340 patients, excluding case reports87 
(Table 4). Overall, 65% of patients were reported to respond to 
cyclosporine, with increased response rates in patients receiving 
concurrent systemic corticosteroids compared to without 
(69.4%, 57.0%). Adverse effects were reported in 36.8%, 
including gastrointestinal symptoms, hypertrichosis, hyperten-
sion, dyslipidemia and headache. Factors associated with 
decreased incidence of relapse include concurrent corticosteroid 
treatment, increased duration of cyclosporine treatment more 
than 6 months, but not the daily dose.88

Azathioprine
Azathioprine, a purine antagonist, is known to impair T- cell 
function and activation. In an open- label pilot study, 20 patients 
with AA affecting ≥20% of the scalp were treated with azathio-
prine monotherapy at 2mg/kg/day.89 After 6 months, 2 patients 
had complete regrowth and 8 patients had <25% of the scalp 
affected. Side effects included increased liver enzymes in 1 
patient requiring discontinuation, mild intermittent leukopenia 
in 3 patients, and nausea/vomiting in 1 patient. Subsequently, an 
open- label comparative clinical trial in 50 adults with AA 
and >10% scalp involvement evaluated the addition of azathio-
prine to twice weekly systemic betamethasone. After 4 months, 
the median percent scalp hair regrowth and the median change 
in SALT score was 44.52 and 9.5 in WAP group compared to 
71.43 and 14 in betamethasone group.90

Methotrexate
Methotrexate, a folic acid antagonist, has been demonstrated 
to inhibit upregulation of IL- 15 and decrease levels of IFN- 
gamma and IL- 2 in peripheral blood mononuclear cells.91 
There is evidence for the use of methotrexate as both mono-
therapy and combination with steroids in treating AA in 



Journal of Cutaneous Medicine and Surgery 27(3)250

children and adults (Table 4). In a systematic review that 
included 11 studies of adults with AA, complete response 
was reported in 45.7% (165/361) and good or complete 
response in 70.3% (154/219).92 Combination treatment of 
methotrexate with corticosteroids resulted in good or com-
plete response in 72.7% (56/77) compared to 48.6% (18/37) 
without. Onset of hair regrowth based on 6 studies was 3.13 
(95% CI 2.3- 4.0) months, and recurrence rate based on 9 
studies was 52% (100/192). Adverse effects were reported in 
24.2% (64/319), with gastrointestinal symptoms being the 
most common as well as liver enzyme or hematologic abnor-
malities in <5% of patients.

There have also been several studies in children treated 
with methotrexate. Overall, methotrexate has been associ-
ated with lower response rates compared to adults, but also 
fewer recurrences after stopping and fewer side effects. 
Pooled data from 5 studies in children treated with metho-
trexate reported good or complete response in 50% (34/68).93 
An additional retrospective review reported partial response 
in 4 of 7 children treated with MTX.94 Recurrence rate in 
children based on 4 studies was 31.7% (9/30), and adverse 
effects were reported in 14.5% (6/44).92

Janus Kinase (JAK) Inhibitors
JAK inhibitors are small molecules that interfere with the 
signaling of multiple cytokines that are implicated in AA 
including interferon-γ and interleukin- 15.95 Several JAK 
inhibitors have been used to treat AA in both topical and sys-
temic formulations (Table 4).

Tofacitinib is a selective JAK1/3 inhibitor that has been 
used to treat patients with AA in multiple different topical 
formulations and concentrations. In general, results with top-
ical formulation on scalp hair are unpredictable and do not 
commonly result in complete hair regrowth, likely related to 
suboptimal absorption and penetration to the level of the 
inflammatory infiltrate in AA.96 The use of tofacitinib has 
also been reported for eyelash and facial hair growth. In a 
series of 119 patients, topical tofacitinib was associated with 
complete regrowth of eyebrows and eyelashes in 41% and 
46% of patients respectively.97 Systemic treatment has been 
reported in many case series in both adults and children.98- 103 
In a meta- analysis of 14 studies of patients treated with 
tofacitinib including 275 patients, pooled good/complete 
hair regrowth rate was reported in 54.0% (95% CI: 46.3% to 
61.5%), and pooled partial response was 26.1% (20.7 to 
32.2%).104 Adverse effects from an open label study of 5 mg 
BID included folliculitis (10.8%), headache (5.4%) and 
weight gain (5.4%).105 Weight increase has been postulated 
to result from leptin inhibitors wth some JAK inhibitors.106 
Relapse with discontinuation was reported in 25% of patients. 
Sublingual tofacitinib may offer increased absorption and 
decreased gastrointestinal side effects by bypassing hepatic 
first- pass metabolism.107

Ruxolitinib is a selective JAK1/2 inhibitor available in a 
1.5% cream formulation with diasppointing data for treat-
ment of AA. Its efficacy was evaluated in 78 patients 
aged ≥18 years with AA characterized by a baseline SALT 
of ≥25.108 After 24 weeks of twice daily application, there 
was no significant difference in rates of 50% improvement in 
the ruxolitinib group compared to the group applying vehicle 
alone; no significant adverse effects were noted. Conversely, 
systemic administration is effective. In a study of adults, 
20 mg BID was associated with SALT50 in 84.2% of 38 par-
ticipants, with main adverse events including urinary tract 
infections (13.2%), headache (5.3%), elevated liver enzymes 
(7.9%), folliculitis (2.6%) and weight gain (2.6%).105

There is some data reporting inferiority of topical JAK 
inhibitors to topical steroids in AA. A double blind, placebo- 
controlled pilot study evaluated 1% topical ruxolitinib, 2% 
tofactinib, clobetasol and placebo to 4 different locations in 
16 adult patients with alopecia universalis (bilateral temples 
and eyebrows).109 After 12 weeks, there was good regrowth 
in 10 locations treated with topical clobetasol compared to 6 
locations with tofacitinib, 5 with ruxolitinib and none with 
placebo application.

Baricitinib, a selective reversible inhibitor of JAK1 and 2, 
was recently approved by the FDA for adult patients with 
severe alopecia areata. The approved dose is 2 mg PO daily 
which can be increased to 4 mg. If patients have severe AA 
or involvement of eyelashes and eyebrows, treatment can be 
initiated with 4 mg and decreased to 2 mg once response has 
been achieved. The efficacy was demonstrated in a phase 3 
randomized double blinded placebo- controlled trial in which 
more than 30% of patients achieved a SALT score ≤20 after 
36 weeks of treatment.110 Participants were aged 18 yrs or 
older with a baseline SALT of ≥50. Eyelash and Eyebrow 
ClinRO scores of 0- 1 were reported in 36.2 to 36.8% and 
35.2 to 38.9% of patients taking 4 mg of bariticinib daily at 
36 weeks. Adverse effects included acne, infections, and 
LDL and CK elevations (Table 4). The likelihood of response 
has been shown to be influenced by the duration of alopecia, 
with patients who have not had growth in 10 years or more 
being less likely to respond.

Ritlecitinib, an oral JAK3 and TEC (tyrosine kinase 
expressed in hepatocellular carcinoma) inhibitor, and 
Beprocitinib, a TYK2/JAK1 inhibitor, have also been stud-
ied in AA patients. A phase 2 a study randomized adults with 
AA and a SALT of ≥50 to daily ritlecitinib (n = 48), beproc-
itinib (n = 47) or placebo (n = 47). At 24 weeks, a SALT 
score ≤30 was achieved by 50% of patients receiving ritleci-
tinib, 64% receiving brepocitinib, and 2% receiving pla-
cebo.111 Subsequently, 5 dosing regimens of Ritlecitinib 
(30 mg or 50 mg daily with or without a 200 mg loading dose 
or 10 mg daily) were evaluated in a Phase 2b/3 placebo- 
controlled study.112 After 24 weeks, efficacy was demon-
strated in a dose- dependent manner, with the highest dosing 
regimen associated with a SALT score of ≤20 in 38% of 
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participants at 24 weeks, compared to 1% of those receiving 
the lowest dose.

Interim results from the phase 3 open- label, multi- center 
long term study of ritlecitinib were presented orally at the 
EADV in September 2022 (ALLEGRO- LT), with 62.5% of 
56 patients having a SALT ≤ 10 at 24 weeks, and 69.6% hav-
ing a SALT ≤ 20.113 There were 447 patients included in the 
safety analysis with mean duration of treatment of 487 days 
± 167, with 85.7% of patients being treated for at least 12 
months. The most common adverse effects were headache 
(16.3%), acne (11.6%), and nasopharyngitis (8.5%). Herpes 
zoster was reported in 0.9%, and 13.4% had a positive 
SARS- COV- 2 test, with serious infection in 2 patients 
(0.4%).

Deuruxolitinib (CTP- 543) is a deuterated form of ruxoli-
tinib. A dose ranging phase 2 trial was performed in 140 
adults with AA for 6 months or longer, which reported SALT 
score decrease of 50% or more in 58% of participants receiv-
ing the highest dose (12 mg BID) amd 21% of those receiv-
ing 4 mg BID.114 Adverse effects included acne and headache 
in a dose dependent fashion (13.5 to 16.7% and 17.2 to 
19.4%). More participants had CK increases in the lowest 
dose (10.3%) and LDL increased were highest with 8 mg 
BID (10.5%), but this was a relatively small study. There 
were no episodes of bleeding or thrombosis.

Minoxidil
Minoxidil is an antihypertensive that has been available in 
topical formulations and approved for androgenetic alopecia 
treatment since the 1990s. Several mechanisms of action in 
alopecia have been postulated including hair follicle aATP- 
dependent potassium channel activation, stimulation of ade-
nosine dependent VEGF, prolongation of anagen and 
shortening telogen phases, and vasodilation leading to 
increase cutaneous delivery of oxygen and growth factors to 
hair follicles.115 It may also suppress Tcell functioning.116 It 
is activated to a sulfate form by a sulfotransferase in the hair 
follicle, thus patients with high activity of this enzyme may 
exhibit a higher response.117 In support of this theory is the 
benefit afforded with use of a newer formula that increases 
the activity of this enzyme in regrowing hair for males with 
androgenetic alopecia.118 Multiple studies support efficacy of 
the 5% formulation in children and adults with patchy AA.119 
In a meta- analysis that included 6 studies (n = 255), minoxi-
dil use was associated with significant regrowth rates com-
pared to placebo of 7.86 (95% 3.74,16.5).119 Commercially 
available products include foam and solution vehicles with 
concentrations of 2 to 5%. The foam concentration has been 
associated with less hypertrichosis in men with androgenetic 
alopecia, and the propylene glycol in the solution has been 
associated with both irritant and allergic contact dermati-
tis.120- 124 Much less common side effects reported include 
acquired trichorrhexis nodosa (possibly more notable in 

curly hair), headaches, edema, and rarely pericardial 
effusion.

Low dose systemic (oral) minoxidil has been used with 
increasing frequency in the past few years to treat a large 
range of alopecias (Table 4). In a case series of patients with 
AA, efficacy of low dose oral minoxidil ranged from 18 to 
82.4%.116 Side effects reported with the use of minoxidil use 
for many different types of alopecia include hypertrichosis in 
up to 24%, pedal edema in 2%, postural hypotension in 1.1% 
and heart rate alterations in 1.3% of patients.125 Many have 
adopted the practice of giving minoxidil in combination with 
other systemic agents, a clear advantage being the lack of 
added immunosuppression in these cases. A small retrospec-
tive review of 12 patients with AA who were prescribed 
minoxidil 2.5 mg daily (females) or BID (men) with tofaci-
tinib, 67% achieved 75% scalp regrowth, with the most com-
mon side effect being hypertrichosis in 50%.126 Pediatric use 
has also been described: in a series of 63 children aged 
0- 12yrs treated with 0.025- 0.5mg daily, side effects included 
facial/back hypertrichosis (n = 13), postural hypotension (n = 
4) and headaches (n = 2).127 Accidental exposure to higher 
doses (mean dose 0.9 mg/kg/day) to 20 children aged 
2 months- 13 years through contaminated omeprazole has 
also allowed review of safety.128 In this cohort, systemic side 
effects were reported in 3 patients (diarrhea/anxiety in 1, 
headache/facial edema in 1, and asthenia in 1), and hyper-
trichosis in 13 patients (65%).

Antihistamines
Several antihistamines have been reported to help patients 
with AA (Table 4). Proposed mechanisms include targeting 
perifollicular mast cells that are increased in subacute AA 
and stimulated by CD8 +tcells and IFNgamma.129 A recent 
systematic review included 343 patients treated with various 
antihistamines: all reported, decreased pruritus and ery-
thema, but only fexofenadine, oxatamide, and ebastine were 
associated with hair regrowth.130

Hydroxychloroquine
Hydroxychloroquine is a systemic antimalarial known to 
affect the immune system via interference with Toll- like 
receptors and prevents activation of interferon- 1.131 Its effi-
cacy as treatment of AA was reported in 9 children who 
received doses of 50- 400mg daily for 4- 24 months, with par-
tial regrowth in 56%, and none achieving full regrowth.132 
Adverse effects included abdominal pain and headache.

Apremilast
Apremilast inhibits phosphodiesterase 4, resulting in a 
decrease in the production of multiple pro- inflammatory 
cytokines. Its lack of immunosuppressive effects confer a 
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favorable side effect profile when compared to traditional 
immunosuppressants. Unfortunately, it was not effective in a 
small pilot study of 30 patients who were randomized to 
receive apremilast (n = 20) or placebo (n = 10) orally for 24 
weeks.133 Only 1 patient achieved a 50% reduction in SALT 
at 24 weeks, and 8 patients withdrew from the apremilast 
arm due to lack of effect or side effects.

HMG-CoA Reductase Inhibitors
HMG- CoA Reductase Inhibitors (statins) have been demon-
strated to decrease proinflammatory cytokines, including IFN- 
g, TNF- a, IL- 1b, and IL- 6, which contribute to AA disease.134 A 
combination of simvastatin and ezetimibe in a series of patients 
with AA affecting 40 to 70% of the scalp reported regrowth in 
14 of 19 patients who completed 24 weeks of treatment.135 
However, in 2 other subsequent studies, there was no significant 
regrowth reported, calling into question the potential efficacy of 
this combination treatment.136,137

Dupilumab
Dupilumab is a monoclonal antibody targeting IL- 4 and IL- 13, 
leading to downregulation of Th2- mediated inflammation. The 
role of Dupilumab in the treatment or triggering of AA contin-
ues to be studied, with cases of regrowth of AA in patients with 
atopic dermatitis contrasted with cases of new onset AA in oth-
ers.130 One possible but unproven explanation for the divergent 
responses to dupilumab involves considering AA in four classi-
fications described by Ikeda.138 In patients with severe atopic 
dermatitis and AA that is being perpetuated by massive inter-
feron release, control of the dermatitis may be enough to allow 
for resolution of the alopecia. Conversely, in patients without 
preexisting AA, treatment with dupilumab may lead to a shift in 
the immune system, triggering alopecia areata mediated by 
autoreactive CD8 +T cells.

A randomized placebo- controlled trial evaluated the effect of 
weekly dupilumab for 48 weeks in 40 patients aged 18 years or 
older with alopecia areata with a minimum of 30% hair loss for 
6 months.139 Patients with increased baseline IgE and a personal 
or family history of atopy were more likely to regrow compared 
to controls (Table 4). Side effects included conjunctivitis (7.5%, 
0%), injection site reactions (5%, 0%), and Upper respiratory 
tract infections (5%, 5%) in dupilumab compared to placebo 
groups at 24 weeks. In children, a recent case series of 16 
patients with both atopic dermatitis and AA who were treated 
with dupilumab reported good regrowth in 4 of 8 children who 
had follow- up at 4 months.140

Secukinumab
Secukinumab is a fully human monoclonal IgG Antibody that 
inhibits IL- 17A and F. Its use to treat AA was evaluated in a 
double- blinded, randomized prospective pilot study of 11 

subjects, but none of the 7 participants achieved the primary 
outcome of SALT50 at week 24.141 No adverse events were 
reported.

Platelet Rich Plasma
Platelet Rich Plasma is a product that is prepared from whole 
blood that contains platelets, growth factors and cytokines. It is 
produced by centrifuging whole blood from a patient and is 
injected into affected alopecia skin. Its efficacy in the treatment 
of AA has been evaluated in multiple studies, using a large 
range of different protocols.142 Pooled results from 4 studies (n 
= 201 adults with AA), PRP was associated with nonsignfi-
cantly different decreases in SALT scores compared to traimcin-
olone acetonide injections (mean difference −2, CI −4.7- 0.65, 
P: 0.14). Recurrence rates with PRP were lower than triamcino-
lone in 1 study (0%, 38% at 6 months, and 31% vs 71% at 12 
months).143 The most common cited adverse effect is pain, 
reported in 12% of PRP patients vs 0% of triamcinolone patients 
in a study of 50 adults.144

Laser
Laser and Light therapies are another treatment modality that 
have been used in patients with AA. Types of laser reported 
include the fractional CO2 laser, the He- Ne laser, the 308 nm 
excimer laser, as well as light therapy with narrow- band 
UVB.145

Fractional CO2 is thought to lead to apoptosis of the perifol-
licular lymphocytes, with effects including prolongation of ana-
gen phase and increased blood flow to the dermal papilla. 
Five studies (n = 372) evaluating the use of this laser with 
minoxidil compared to minoxidil alone all reported superior 
response with fractional CO2, with a pooled response rate ratio 
of 1.29 (95% CI 1.14, 1.46).145 Adverse effects include burning, 
irritation and hyperpigmentation.

The 308 nm excimer laser is also proposed to target and 
decrease the perifollicular lymphocyte infiltration, although 
depth of penetration may not be sufficient in most cases. Pooled 
response rate was greater in patients receiving the laser based on 
3 studies (total N = 224, rate ratio 1.32, 95% CI 1.12, 1.55). 
Phototherapy with narrow band UVB (311 nm) has a similar 
proposed mechanism of action and limitations. Its use was not 
associated with statistically superior responses compared to top-
ical calcipotriol in study of 60 patients, and monotherapy was 
inferior to combination with intramuscular steroids in a retro-
spective reivew of 25 patients.146,147

Prognosis
In a study of 75 patients with AA diagnosed in childhood or 
adolescence, 34.7% had full- hair regrowth over a period 
of >10 years, and 32.0% had no hair regrowth or aggrava-
tion.148 Severity of AA at time of first consultation is an 
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important prognostic factor, demonstrated in a study of 191 
patient in which lack of disease at a mean follow- up of 17.74 
years was present in 68.3% of patients with S1 at initial con-
sultation compared to 9.1% of patients with S4.149 A review 
of 9 studies (689 patients) with long- term outcome data 
reported recovery rates of 17.9% for AT and 9.3% for AU.150

Factors associated with more progression to extensive 
disease (AU or AT) were identified in a survey study of 531 
patients, including younger age of onset (P < .001), concur-
rent autoimmune or atopic disease (P = .047), atopic derma-
titis (P = .021) and thyroid disease (P = .012).151

Conclusion
This review highlights the recent increase in important 
research on pathogenesis, associated comorbidities, and 
treatment modalities for AA. Given how prevalent AA is in 
the general population and its potential impacts on quality of 
life, continuation of these research efforts are needed to 
define optimal approaches to evaluation and management of 
those affected by this condition.
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