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Introduction
Alopecia areata (AA) is a chronic disease in which T-cell 

mediated autoimmune processes cause non-scarring patchy 
hair loss [1]. It has been previously reported that AA’s lifetime 
incidence is approximately 1.7% worldwide, but more 
recent studies estimate it to be approximately 2.1% [2-4]. 
In the United States between the years 1990 and 2000, this 
amounted to 2.4 million office visits related to AA [5]. Alopecia 
areata has deep impacts on quality of life and individuals with 
alopecia are at increased risk of depression and anxiety [2]. 
There are no FDA approved therapies for Alopecia areata and 
current treatments work for some, but not all, patients.

The severity of alopecia can vary between individuals 
in number and size of patches of hair loss. In addition to 
patchy hair loss, alopecia can involve total loss of scalp hair, 
known as alopecia totalis (AT), or involve loss of all body hair, 
known as alopecia universalis (AU) [6]. Common treatments 
for alopecia include topical agents such as corticosteroids, 
minoxidil, irritants, and allergens, as well as ultraviolet light-
based therapies and localized injections with triamcinolone. 
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Abstract
Background: Therapy for alopecia areata (AA) in pediatric patients is challenging and unstandardized. Common 
treatments for alopecia include topical agents, triamcinolone injections, and systemic agents. Treatment using systemic 
agents in children is controversial due to possible negative side effects and the need for long term therapy because of 
potential relapse after cessation. The purpose of this study was to evaluate the efficacy and safety of methotrexate 
therapy for the treatment of AA in pediatric patients. This medication is affordable and routinely used in children for 
other chronic conditions.

Methods: This retrospective chart review included patients treated with methotrexate for AA who were managed by the 
Dermatology Section at the Children’s Hospital of Philadelphia between 2015 and 2018. The following data was extracted 
from patients’ charts: severity of disease measured by Severity of Alopecia Tool (SALT) scores, duration of treatment 
course, side effects, age, race, and sex.

Results: 27 pediatric patients treated with methotrexate were included in the study. There was a statistically significant 
decrease in SALT score between initial SALT score and score at 12-15 months, but not between initial score and SALT at 
6-9 months. Mood changes and gastrointestinal discomfort were the most commonly reported adverse effects. 

Conclusion: Our study demonstrates that patients treated with methotrexate had a statistically significant improvement 
in SALT scores at 12-15 months, despite the SALT scores showing no improvement at 6-9 months. This suggests the 
results of methotrexate may be delayed, but that the mediation is still effective and safe.

Check for
updates

Additionally, systemic therapies include oral corticosteroids, 
methotrexate, biologics, and off label JAK kinase inhibitors 
such as tofacitinib or biologics like dupilumab, currently in 
trial as a treatment for AA [7,8].

An Australian consensus created guidelines to direct 
the management of AA. This consensus determined that 
the mainstay of therapy for most presentations of alopecia 
are corticosteroid injections for both adults and topical 
corticosteroids or immunotherapies for children. However, 
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during the course of treatment. Improvement was measured 
by changing SALT scores where 0% means no hair loss and 
100% means no hair on the scalp. The difference between 
SALT scores at initiation of treatment and final visit was 
calculated in order to note the overall effect of the therapeutic 
agent. Patients were analyzed at start of treatment (Time 
1), 6-9 months (Time 2), and 12-15 months (Time 3). It 
was documented whether patients were continued on 
methotrexate at the time of the review, and the therapy 
chosen if methotrexate therapy was discontinued.

Statistical analysis was performed by the Children’s 
Hospital of Philadelphia Biostatistics and Management Core. 
In analyzing treatment efficacy, SALT scores were the primary 
metric. A Generalized Estimating Equations (GEE) model using 
a Gamma link function was used to observe the association 
between SALT and Time. Wilcoxon Signed-Rank tests were 
used to evaluate the difference in SALT scores from baseline 
versus each consecutive time point, using a Bonferroni p-value 
adjustment for multiple comparisons. Furthermore, a paired 
T-test was used to determine if the difference in average 
SALT scores between Time 1 and Time 3 differed from zero 
for the patients. After correction, significance was considered 
for p-value < 0.01. Analysis of side effects for patients on 
methotrexate was conducted using the percent of patients 
that reported each side effect.

Results
27 patients were included in this study, however SALT 

scores were only consistently calculated for 21 of these 
patients due to loss to follow up or missed appointments. The 
average age of subjects on methotrexate was 12.2 years with 
a minimum of 5 years and a maximum of 17 years.

The effect of time on average SALT scores for patients 
on methotrexate using Time 1 as the reference point was 
analyzed by using GEEs. The average SALT score reduction 
between Time 1 and Time 2 failed to show statistical 
significance, however the difference between the averages at 
Time 1 and Time 3 reaches statistical significance (p-value < 
0.0001) (Table 2). The average difference in SALT scores from 
the start of the study to 12-15 months was calculated to be 

with rapidly progressing or extensive disease, systemic 
therapies, such as oral methotrexate, are encouraged [9].

Small studies have been published on the use of 
methotrexate for AA with promising results. A systematic 
review and meta-analysis revealed that methotrexate is 
reasonably effective in patients with severe AA, but that 
adults are more responsive to treatment than pediatric 
patients [10-14]. Furthermore, an updated meta-analysis for 
pediatric patients with AA on methotrexate showed success 
rates of 49.7%, recurrence rates of 30% and side effects in only 
15.7% of cases. However the largest sample size encountered 
included 14 children [15]. Therefore, more information 
about this therapy should be investigated in order to make 
reasonable conclusions about using methotrexate in pediatric 
patients.

A recent case series on pediatric patients demonstrated 
a 70% success rate of methotrexate for AA with no serious 
side effects, other than nausea and vomiting [15]. Another 
study conducted on children with AA reported regrowth 
with methotrexate in over half of the patients studied, 
demonstrating that methotrexate is an effective medication in 
pediatric AA. The study also suggests that it is generally safe, 
as no cases discontinued the medication due to side effects 
[16]. However, it is difficult to make clear conclusions about 
methotrexate therapies since sample sizes have been limited. 
Therefore, more studies must be conducted.

Methotrexate use in pediatric patients is commonly 
disputed due to concern for side effects. Not only is 
methotrexate immunosuppressive, but it can also cause 
gastrointestinal upset, raise liver enzymes, and produce 
hematological abnormalities [17]. These effects precipitate 
controversy around the use of methotrexate, so its safety 
must be evaluated further.

Here we report a retrospective chart review conducted 
at Children’s Hospital of Philadelphia of 27 pediatric patients 
with AA treated with methotrexate. The Severity of Alopecia 
Tool (SALT) Score, time to relapse, and secondary side effects 
were assessed in these subjects.

Methods
With institutional review board approval, we conducted a 

retrospective chart review of pediatric and adolescent patients 
ages 1-18 years at the Children’s Hospital of Philadelphia with 
a clinical diagnosis of Alopecia Areata, Alopecia Totalis, or 
Alopecia Universalis who were treated with oral methotrexate 
therapy for AA from 2015 to 2018. Demographic data for each 
patient including sex, race/ethnicity, and age at treatment 
commencement were recorded when available (Table 1). 

Dosage of oral methotrexate and duration of treatment 
were documented for enrolled subjects. Systemic treatment 
was often combined with topical therapies and/or intra-
lesional triamcinolone acetonide injections. Additionally, 
folate supplementation was prescribed for the duration of 
treatment.

The following were recorded: Severity of Alopecia Tool 
(SALT) scores at the start of treatment as well as at intervals 

Demographic
Sex n %
Male 12 44.4
Female 15 55.6
Race
White 14 51.9
Other 13 48.1
Black 1 3.7
Asian 2 7.4
Indian 2 7.4
Other 6 22.2
Refused 1 3.7
American Indian or Alaska native 1 3.7
Age in years min Max mean

5 17 12.2

Table 1: Study subject demographics.
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10.9, indicating that the final SALT scores were lower than at 
the start of treatment. This difference is statistically significant 
(p-value = < 0.0001).

Additional covariates were tested in the presence of time 
for methotrexate that included age at onset, sex, weight and 
race. The significance of time does not change when adding 
any of the possible confounders. However, the average SALT 
score for males was statistically significantly higher than 
the SALT score for females (p-value = 0.0063). Additionally, 
the average SALT score for white patients was higher when 
compared to subjects of other races (p-value = 0.0468).

Adverse effects and lab abnormalities while on 
methotrexate were also observed and analyzed. Mood 
changes (63.6%) were the most prominent side effect noted, 
with GI discomfort being the second most common side 
effect (22.7%). However, 22.2% of the subjects reported 
no side effects at all. Other side effects reported included 
fatigue, headache, blurry vision, and decreased appetite. 15 
patients had a bloodwork abnormality while 12 patients had 
no abnormalities. The most common blood abnormalities 
included transient elevated transaminases, decreased alkaline 
phosphatase, decreased mean platelet volume, increased 
eosinophils, increased glucose, and decreased hemoglobin.

Discussion
While there are no approved FDA treatments approved 

for alopecia, an effective and safe medication for AA must be 
investigated due to the detrimental effects that the disease 
may have on a patient’s quality of life. Methotrexate may 
be a successful treatment modality, but efficacy in children 
must be studied further. This report provides evidence for the 
safety of methotrexate in treating pediatric AA and may give 
hope to patients struggling with the disease. 

The data in this study demonstrates that SALT scores had 
a statistically significant difference between Time 1 and Time 
3, but not between Time 1 and Time 2, suggesting that the 
efficacy of methotrexate may be delayed and response may 
depend on the length of treatment. Therefore, methotrexate 
may be a possible long-term treatment for AA considering 
the statistically significant improved SALT score that occurred 
with a longer duration of treatment. Ideally, a longer trial of 
methotrexate use with a larger sample size could enhance our 
understanding of these preliminary findings.

Mood change was the most commonly reported adverse 
effect during methotrexate therapy, with one subject 
discontinuing therapy. This outcome is different from 
previous results on methotrexate use in adults with alopecia 
areata and pediatric patients; these studies declare that 
gastrointestinal adverse events were most common [10,15]. 

However, it cannot be concluded whether mood changes 
are due to the medication. The psychological impact of the 
disease, along with natural emotional changes that occur 
during maturation, may have also played a part in reporting 
this side effect. Additionally, gastrointestinal symptoms were 
also commonly noted in our patients. Of note, many subjects 
on methotrexate also reported no adverse events or very 
minimal side effects, therefore the use of methotrexate may 
still be considered safe in pediatric patients.

However, some limitations to this study exist. Because 
of the lack of control group and use of concomitant topical 
medication or steroid injections, the decrease in SALT scores 
cannot be confidently attributed to methotrexate treatment. 
This change may be due to the natural course of the disease 
that consists of resolution and relapse of alopecia flares, or 
the concomitant treatments. Additional limitations of this 
study include small sample size, left skewed SALT scores, and 
non-normal distribution of baseline SALT scores. Despite this 
being largest study in the current literature, an even larger 
sample size would be necessary to potentially observe subtle 
benefits methotrexate as a treatment in pediatric patients. 

Although long-term treatment of AA is often unsuccessful, 
this study demonstrates that systemic therapies such as 
methotrexate may play an important role in the treatment 
regimen for pediatric patients with more severe AA, as 
evidenced by SALT score changes at certain time points. 
Furthermore, despite the fact that there are many studies 
conducted on adults, those results cannot be applied 
to children and more pediatric studies are important to 
determine safe and effective therapies for children. To our 
knowledge, this is the largest cohort of pediatric patients on 
methotrexate for AA reported in the literature. Additional 
studies investigating dose, length of treatment, treatment 
combinations, and patient selection will be essential in 
optimizing therapeutic regimens for future patients.
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Time Estimate Standard 
Error Confidence Limits p-value

SALT at T1 74.2381 6.6041 61.2943 87.1819 < 0.0001
SALT at T2 -0.4524 8.3525 -16.8231 15.9183 0.9568
SALT at T3 -44.3810 11.2850 -66.4992 -22.2627 < 0.0001

Table 2: Summary statistics of SALT scores at baseline and each 
subsequent time point for methotrexate.

The estimate signifies the average baseline SALT at T1 and the 
difference in SALT at the subsequent times. This table ignores 
possible confounders. The confidence limits estimates the range 
of possible values for the parameter and the standard error is the 
standard deviation of the distribution from the sample.
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