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ABSTRACT Introduction: Alopecia areata (AA) is a common, non-scarring, autoimmune hair loss disorder, vary-
ing in severity from small round hairless patches to the total loss of scalp or body hair. As steroid pulse
therapy outcomes for AA vary, this study aimed to review the related literature regarding the efficacy,
relapse rates, side effects, and prognostic factors associated with the response to different pulse corti-
costeroid treatments.

Methods: We performed a literature search on August 29, 2022, to provide an overview of the efficacy
of pulse steroid therapy in patients with AA. The terms "pulse steroid therapy AND alopecia areata"
and "pulse corticosteroid therapy AND alopecia areata" were searched on PubMed and Google Scholar.

Results: A total of 24 articles were assessed. There was no difference in outcomes and side effects
between intravenous and oral pulse corticosteroid therapy. The relapse rate and efficacy depended on
the time of AA onset, age, and AA type: improved outcomes and decreased relapse were linked with
recent onset (<6 months), a younger age (<10 years), and the multifocal type of AA. Patients with a
past medical history of atopy, nail pitting, or thyroid disease and those with severe forms of AA like
alopecia totalis and alopecia universalis had the least improvement.
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Conclusions: All kinds of mentioned systemic pulse corticosteroids effectively induce hair regrowth

in AA. Betamethasone pulse seems to be the most effective agent (followed by intramuscular triamcin-

olone), especially in severe cases, but more side effects may accompany it. Combining this agent with
other medications can reduce the dosage and side effects. Pulses of prednisolone and methylprednis-

olone are less effective but safer, as they have low relapse rates and adverse effects. A combination of

them with other drugs can increase their efficacy.

Introduction

Alopecia areata (AA) is a common, non-scarring, autoim-
mune hair loss disorder with an estimated lifetime risk of ap-
proximately 2% [1-3]. Genetics and environment both play
essential roles in the pathology of the disease, as almost 20%
of the patients have a positive family history. In addition to
the suggested autoreactive T-cell-mediated pathogenesis of
the disease, psychological stress may also be heavily involved.
The severity of AA ranges from small round hairless patches
to the total loss of scalp or body hair (alopecia totalis/alo-
pecia universalis), which can cause devastating psychosocial
effects, such as major depression, anxiety, mood disorders,
and social phobia [4-6].

Implementing and evaluating treatment protocols for
AA is challenging due to the disease's uncertain patho-
genesis and unpredictable remission rates [6]. The treat-
ment should also cover the patient's psychological needs,
making management more difficult. Topical, intralesional,
and systemic agents have been used for AA, but the ef-
ficacy of the treatments varies widely [6-9]. One of the
suggested treatments is corticosteroid therapy. Topical
and intra-lesional corticosteroids are effective and well
tolerated in patients with mild to moderate AA [4,6,10].
However, managing severe AA cases (alopecia universalis,
totalis, and ophiasis) is more challenging [11]. Systemic
corticosteroids are usually effective in these patients and
can be administered via the intravenous, oral, or intramus-

cular route [12].

Objectives

In 1975, Burton and Shuster introduced corticosteroid pulse
therapy for treating patients with AA to reduce the possi-
ble side effects of long-term use of corticosteroids and to
increase the treatment's effectiveness. Since then, many sci-
entists have aimed to optimize this type of therapy [10]. As
steroid pulse therapy regimens and outcomes for AA vary,
this study aimed to review the related literature regarding
the efficacy, relapse rates, side effects, and prognostic factors
associated with the response to different pulse corticosteroid

treatments.

Methods

A literature search was performed on August 29, 2022, to re-
view the efficacy of pulse steroid therapy in patients with AA.
The terms "pulse steroid therapy AND alopecia areata" and
"pulse corticosteroid therapy AND alopecia areata" were
searched on PubMed and Google Scholar. All types of sci-
entific publications matching the keywords were transferred
to EndNote version 8 (Clarivate Analytics), and duplicates
were removed. Two authors reviewed the articles inde-
pendently based on their titles and abstracts. Subsequently,
a third author performed an eligibility assessment of the full
texts based on the inclusion and exclusion criteria. Inclusion
criteria consisted of relevant full-text, English-written clini-
cal trials. All case reports, editorials, conferences, commen-
taries, letters to editors, and review articles were excluded
from the study. Poor quality trials were also excluded based
on a Jadad scale of less than 3. In case of any conflicts, the
senior author made the final decision and responded to each
of the points raised in the screenings. After screening the
data, a total of 24 articles were identified and included in
this study. Then, two authors independently extracted and
recorded the data in an Excel 2016 spreadsheet (Microsoft).
The extracted features included the title, publication year,
author names, year, sample size, mean age, type of treatment,

assessments, outcomes, and side effects.

Results

The Efficacy of Intravenous Corticosteroid

Pulse in Severe AA

The efficacy of intravenous steroid pulse was studied in ten
articles. Among them, seven examined intravenous meth-
ylprednisolone, two assessed the combination therapy of
methylprednisolone and cyclosporine, and one evaluated
the combination of intravenous methylprednisolone and

methotrexate.

Intravenous Methylprednisolone
INTRAVENOUS METHYLPREDNISOLONE IN ADULTS

Intravenous methylprednisolone was introduced to decrease

the side effects of prolonged use of oral corticosteroids in
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AA. Four studies evaluated the efficiency of intravenous
methylprednisolone pulse therapy in a total of 224 adults with
severe AA. They noticed that patients with recent onset of
the disease (<6 months) responded better. Most patients with
plurifocal AA or scalp involvement <50% showed significant
hair growth (mostly complete remission), while none with
alopecia universalis, totalis, or ophiasis showed more than
50% hair growth, even after six months of follow-up. They
concluded that intravenous methylprednisolone is a safe and
promising treatment in adults with plurifocal or recent-onset
AA, with only mild adverse effects, while it is less effective in
patients with alopecia universalis, totalis, or ophiasis [13-16].
In another study, Chao-Chun Yang et al reviewed 85 patients
with severe AA treated with oral prednisolone pulse or
intravenous methylprednisolone pulse. They noticed that the
two treatments were equally effective in treating severe AA,
as more than half of the patients experienced nearly 75%
hair regrowth. Better results and less relapse were reported
with earlier initiation of treatment, especially during the first
year of disease onset. There was no significant difference in
side effects between the two groups [17].

To study the long-term efficacy of intravenous pulse of
methylprednisolone in treating severe AA, Staumont-Sallé
et al assessed 60 patients who had received this treatment
ten years earlier. They reported that patients who initially
responded to therapy during the first six months had a
milder disease in the next ten years, while those who were
non-responders to therapy still had severe disease. Autoim-
mune thyroid disease and atopic disorders were more fre-
quent in non-responders. This study considered intravenous
methylprednisolone pulse therapy inefficient in treating se-
vere AA and suggested other treatments for alopecia totalis

and universalis [18].

INTRAVENOUS METHYLPREDNISOLONE IN CHILDREN

Friedland assessed the efficacy of intravenous methylpred-
nisolone pulse in treating children with severe AA. Nearly
70% of patients experienced partial to complete remission,
and a higher rate of hair growth was seen in multifocal AA
patients. Surprisingly, 81% of responders had a relapse in
the first year of treatment. Age at onset of fewer than ten
years, disease onset below six months, and multifocal disease
were recognized as good prognostic factors. No serious side
effects were reported. This article concluded that all children
with AA do not benefit from steroid pulse treatment; there-
fore, case selection plays a vital role in achieving optimal

results and avoiding ineffective therapies [19].

INTRAVENOUS METHYLPREDNISOLONE COMBINED
WitTH CYCLOSPORINE

In a study by Shaheedi-Dadras et al, a 500 mg dose of in-

travenous methylprednisolone was administered in three
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consecutive doses monthly in addition to oral cyclosporine
(2.5 mg/kg/day) for a treatment duration of 5-8 months. Ac-
cording to the results, only a third of the patients showed
a hair regrowth rate of more than 70%. Patients with nail
pitting or a positive history of atopy responded poorly. They
suggested that this treatment can be effective in treating some
patients with severe AA with mild side effects [20]. Results
of another study comparing the efficacy of high-dose corti-
costeroid pulse therapy and combination therapy of cyclo-
sporine plus low-dose corticosteroid in severe AA revealed
that patients who received a high dose of intravenous meth-
ylprednisolone experienced more than 50% improvement
during six months of follow-up. Notably, 20%-26% relapse
occurred in both groups without any significant difference.
A profound positive correlation between a recent disease
onset and a desirable response was seen, such that 85% of
patients with a disease onset of fewer than three months
showed significant hair regrowth. Among all types of severe
alopecia, plurifocal AA showed a better improvement than
any other kind. This study indicated that intravenous meth-
ylprednisolone pulse therapy was a better treatment option
than combination therapy with low-dose methylprednisolone

and cyclosporine in patients with severe, plurifocal AA [21].

INTRAVENOUS METHYLPREDNISOLONE COMBINED
WiTH METHOTREXATE

Droitcourt et al evaluated the efficacy of combining intrave-
nous methylprednisolone pulse with methotrexate in treating
multifocal AA. More than half of the patients experienced
completed hair growth, while the rest had satisfactory in-
complete responses. The mean period of hair regrowth initi-
ation was 2.5 months, and relapse occurred in a few patients.
The study concluded that this combination is effective and

well-tolerated when treating patients with severe AA [22].

The Efficacy of Oral Corticosteroid Pulse in
Treating Severe AA

Fourteen studies evaluated oral steroid pulse therapy in treat-
ing severe AA, including 2 on methylprednisolone, 3 on dexa-

methasone, 5 on prednisolone, and 4 studies on betamethasone.

Oral Methylprednisolone

Two studies assessed methylprednisolone pulse efficacy
in AA treatment: one evaluated oral mega-pulse efficacy,
relapse, and side effects, while the other evaluated oral
mini-pulse. Saif et al prescribed an oral mega-pulse of
methylprednisolone for 24 weeks with different proto-
cols, namely three consecutive days once every two weeks,
two consecutive daily pulses every three weeks, and three
consecutive daily pulses every three weeks. No significant

difference was seen between the groups in efficacy, and all



protocols induced a desirable response rate, as more than
50% of patients experienced more than 25% improvement
in hair growth during treatment. Early age of disease on-
set, hypothyroidism, and longer duration of AA (more than
two years) were associated with lower response. There was
a significant difference in the side effects rate between the
study groups, as patients who received steroid pulse with
higher doses and shorter intervals experienced greater and
more severe complications like arthralgia, increased appe-
tite, and stomach upset. This study suggests oral mega pulse
methylprednisolone as an effective choice for treating se-
vere AA, albeit with a high risk of adverse events and a high
relapse rate [23].

In another study by Thi et al, patients were treated with
an oral mini-pulse of methylprednisolone, 16 mg/day, for
two consecutive days per week. More than 82% of patients
had good regrowth over six months, while only 40% had
the same experience within three months. They suggested
the mini-pulse of methylprednisolone as a safe and effective

treatment for AA in six months [24].

Oral Dexamethasone

Among all articles, three were evaluated for dexamethasone
pulse therapy effect in AA treatment: two evaluated the oral
mini-pulse, and one assessed the combination of oral pulse

with topical corticosteroids.

ORAL MINI-PULSE OF DEXAMETHASONE

Sénchez-Diaz described 40 patients with extensive scalp AA
treated with dexamethasone oral mini-pulse (mean dose of
2.7 mg/day, two days weekly, 12 months). Higher effective-
ness was reported as the treatment period increased. Oral
dexamethasone pulse was relatively ineffective in patients
with hypothyroidism and those aged under 15 years. No
greater reduction in the Severity of Alopecia Tool (SALT)
score was reported in combination therapy of dexametha-
sone pulse and oral minoxidil (25). Another study by Sharma
et al. on 30 patients with widespread and diffuse AA who
received oral dexamethasone showed promising results, as
more than 60% of patients had completed or over 75% hair
growth during five months. Relapse was uncommon as it
was seen only in one patient. Frequent but mild and transient

side effects were reported [26].

ORAL MINI-PULSE OF DEXAMETHASONE COMBINED
WiTH ToricaAL CORTICOSTEROIDS

Lalosevic et al studied 65 individuals aged 8-12 years with
AA, alopecia universalis, and plurifocal AA. Oral pulse dexa-
methasone (once every four weeks) was combined with top-

ical clobetasol 0.05% ointment to treat patients for 6-12

months. Almost 60% of patients had hair regrowth of more
than 50% (most had >75% regrowth). The most satisfactory
results were seen in patients with plurifocal AA. Patients with
a disease duration of more than 12 months needed longer

treatments. No serious adverse effects were reported [27].

Prednisolone

Four studies focused on the effect of prednisone pulse in
treating severe AA. Among all, 3 articles studied high doses
of prednisolone pulse, one study evaluated the possible path-
way of the effect of prednisolone in treating AA by examin-
ing serum and tissue tumor necrosis factor-alpha (TNF-a)
levels, and one compared the efficacy of oral prednisolone,

dexamethasone, and intramuscular triamcinolone.

OrAL HIGH-DOSE PREDNISOLONE PULSE

To assess the efficacy of the oral prednisolone pulse, Sharma
et al enrolled 32 patients with more than 40% scalp in-
volvement or persistent AA and treated them with a 300 mg
monthly dose of prednisolone pulse. More than half of the pa-
tients had an excellent response. Patients with plurifocal alo-
pecia areata had the most desirable cosmetic effects, while no
improvement was seen in patients with alopecia universalis.
Patients with alopecia universalis and non-responders to the
300 mg prednisolone pulse were retreated with a 1000 mg
prednisolone pulse; nearly 50% regrowth was seen in this
group during the follow-ups. Results showed that the 300 mg
prednisolone pulse was an effective treatment for plurifocal
alopecia areata with mild side effects, while the 1000 mg
prednisolone pulse might be an effective choice in alopecia
universalis and widespread resistant AA. The female gender,
disease duration of over two years, and alopecia universalis
were linked with a poor or lack of response to treatment [28].

A placebo-controlled study in a total of 43 patients re-
vealed that 35% of the patients who received prednisolone
pulse experienced significant hair growth at the end of three
months. However, relapse occurred in 25% of them during
the three months of follow-up. Patients with early age of
onset, disease duration of fewer than two years, and those
on their first episode responded better compared to those
with atopy-related, nail involvement, multiple episodes, and
prolonged duration. Mild side effects of corticosteroids were
seen in 55% of the patients. However, they all eased grad-
ually during the follow-up period ]. Another study by Tsai
et al tested high-dose steroid pulse therapy, 5 mg/kg oral
prednisone in individuals under 12, and 500 mg intrave-
nous methylprednisolone in adults with severe AA. Within
four months of treatment initiation, favorable results were
achieved, as all patients with multifocal AA experienced sig-
nificant regrowth. However, the treatment outcomes were
worse in patients with alopecia ophiasis, alopecia universa-

lis, alopecia totalis, and extended disease lasting more than
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two years. This study suggested monthly corticosteroid pulse
therapy with a mean dose of 5-10 mg/kg as an effective treat-
ment for severe multifocal AA lasting less than two years,

with a low relapse rate [30].

PREDNISOLONE POSSIBLE MECHANISM

OF ACTION IN AA

To assess the possible mechanism of action of prednisolone in
the treatment of AA, Abdel Halim et al compared tissue and
serum levels of TNF-a in 20 patients with AA and 20 controls.
This study indicated that the disease duration significantly
decreased after consuming 60 mg of prednisolone twice
weekly for three months. There was a positive relationship
between TNF-a level and AA lesions. Both serum and tissue
levels of TNF-a were higher in the pretreatment evaluations
of patients compared to the control group. Post-treatment
assessments revealed a statistically significant decrease in pa-
tients' serum and tissue levels of TNF-a. They suggested the
prednisolone pulse as a good choice for the treatment of AA,
as it reduced the disease duration and TNF-a levels [31].

COMPARISON OF THE EFFICcACY OF ORAL
PREDNISOLONE, DEXAMETHASONE, AND INTRA-
MUSCULAR TRIAMCINOLONE

A study published in 2006 by Kurosawa et al compared the
efficacy, relapse rate, and side effects between three modalities
of systemic corticosteroid therapy (oral prednisolone, dexa-
methasone, and intramuscular triamcinolone) in 89 patients
with AA. In most patients, hair growth was evident 3-6 months
after the first treatment session. According to the results, the
overall response rate was significantly different only between
the dexamethasone group and the intramuscular triamcino-
lone group patients in each clinical subtype (mostly in multi-
plex AA). To conclude, both prednisolone pulse therapy and
intramuscular triamcinolone are effective treatments for AA
with mild side effects. However, overall relapse rates were
significantly higher in the dexamethasone group than in the
prednisolone group (especially for those with alopecia tota-
lis and alopecia universalis). The authors concluded that new

strategies are needed to reduce relapse rates [32].

Betamethasone

Four studies were done on betamethasone efficacy in severe
AA. One assessed mini-pulse of betamethasone, one com-
pared azathioprine pulse with betamethasone, one assessed
combination therapy of betamethasone and methotrexate,
and the other examined a combination of betamethasone

mini-pulse and topical minoxidil and anthralin.

ORAL MINI-PULSE OF BETAMETHASONE

One study evaluated the efficacy of betamethasone oral
mini-pulse therapy in patients with severe AA. According

to the results, most patients (74.9%) showed an excellent
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or good response. There was, however, a relapse in one pa-
tient two months after stopping therapy. Only a few patients
showed an unsatisfactory or lack of response at the end of
the six months of therapy. Both non-responders had alopecia
universalis. They concluded that betamethasone is a safe and
effective treatment for extensive AA, with only mild, revers-
ible side effects [33].

To compare the efficacy of betamethasone oral mini-pulse
versus weekly azathioprine pulse in treating scalp alopecia,
Gupta et al. enrolled 50 patients into two groups of 25. As-
sessments of the results at baseline and after four and nine
months demonstrated that both methods were highly effective
options in treating severe alopecia with no priority, as almost
60% of patients in each group experienced complete regrowth
within the nine months. However, betamethasone consump-
tion was accompanied by some severe side effects. They sug-
gested azathioprine pulse as a good and safe alternative to

steroid therapy in severe alopecia with minor side effects [34].

COMBINATION OF ORAL MINI-PULSE OF
BETAMETHASONE WITH OTHER AGENTS

Asilian et al compared 36 patients treated with either beta-
methasone 3 mg/once a week, methotrexate 15 mg/once a
week, or a combination of them for four months. Patients
in all groups experienced a significant increase in hair re-
growth; however, greater regrowth was seen in patients
treated with betamethasone and combination therapy com-
pared with methotrexate alone. Among all, combination
therapy was the most effective, especially in the long-term
period of consumption of the drugs [35].

In 2011, Deshpande et al. proposed a combination ther-
apy in which the patients were treated with oral betametha-
sone mini-pulse (0.1 mg/kg twice a week) along with topical
minoxidil and anthralin cream of 2%-5% and 1.15%, respec-
tively. Topical minoxidil was applied to the affected area twice,
12 hours apart. The anthralin cream was first applied at night,
two hours apart from the minoxidil application, for 10 minutes
(contact time), then the contact time gradually increased every
three weeks until mild erythema appeared. There was a high
response rate (80%) among the patients. The response rate was
low among the patients with alopecia universalis or prolonged
alopecia totalis, while all patients with ophiasis and severe AA
showed cosmetic improvements. Due to the synergistic inter-
actions between the drugs, this combination therapy could
be used as an effective and safe treatment for patients with

treatment-resistant and extensive alopecia areata [36].

Conclusions

Alopecia areata (AA) is a common, non-scarring, autoim-
mune hair loss disorder. It is a multifactorial disease that

varies in clinical presentation from a small patch to total



scalp and body alopecia. Finding the appropriate treatment
protocols for AA is challenging due to the disease's uncer-
tain pathogenesis and unpredictable remission rates (6). The
use of systemic pulse corticosteroids was first introduced for
treating severe types of AA in 1975 by Burton and Shuster
to decrease possible side effects of long-term use of cortico-
steroids and increase the effectiveness of the treatment. They
treated 22 patients with a single intravenous dose of methyl-
prednisolone, but only 23% responded. The unsuccessful re-
sults were due to poor patient selection, as most patients had
severe AA for a long time [10]. Afterward, several scientists
followed them and administered pulse steroid therapy in var-
ious forms and doses with or without other drugs to avoid
the long-term side effects of prolonged steroid therapy. In
this study, we considered 24 published studies and reviewed
their modalities for treating different kinds of AA.

A review of the studies on the efficacy and side effects
of intravenous methylprednisolone revealed that pulse ther-
apy of methylprednisolone might be a promising treatment
option in the severe form of AA with the routine treatment
protocol of 8-10 mg/kg for three consecutive days, with
one-month interval up until the clinical satisfaction achieve,
either for adults or children. There is no difference in the out-
comes and side effects of the routes of choice (intravenous or
oral). The relapse rate and efficacy depend on the time of AA
onset, patient age, and the type of AA; recent onset of AA
(<6 months), younger age (<10 y/o), and multifocal type of
AA (compared to alopecia universalis, totalis, and ophiasis)
are linked with better results and a lower chance of relapse.
Patients with a past medical history of atopy, nail pitting, or
thyroid disease and those with severe forms of AA like alo-
pecia universalis and totalis experienced less improvement
[13-19].

A combination of intravenous pulse methylprednisolone
with methotrexate (12.5 mg weekly) revealed the best effi-
cacy for treating the severe type of AA, although some poor
prognostic factors such as childhood onset of the disease,
disease duration >6 years, and a positive history of atopy
or nail pitting led to poor outcomes and increase the risk of
relapse. The use of sequential intravenous pulse therapy of
methylprednisolone is supposed to be better than a single
dose to decrease the risk of relapse. Studies on the effect of
combination therapy with cyclosporine are still controver-
sial, but some articles have shown promising results [20-22].

Research on the efficacy of oral methylprednisolone pulse
therapy showed that both oral mega-pulse and mini-pulse
of methylprednisolone are effective in severe forms of AA,

but the relapse rate is high. There is a significant difference

in relapse rate and adverse effects, as the mini-pulse of oral
methylprednisolone is safer; higher doses and shorter inter-
vals lead to greater and more severe complications [23,24].

Studies proposed dexamethasone as a good treatment
option for AA with a low rate of relapse and side effects.
They also revealed no difference between the efficacy of
oral mini-pulse dexamethasone (2.7 mg/day) vs. 5 mg/day
for two days a week, so it’s safer to use the lower dosage.
To achieve better results in children, dexamethasone can be
combined with topical clobetasol [25-27].

In the studies on betamethasone, excellent therapeutic
responses can be achieved with a low relapse rate and only
mild reversible side effects. Monotherapy with betametha-
sone mini-pulse (0.1 mg/kg/ day to 5 mg/day for 2consecutive
days a week for a mean time of 6 months) is accompanied
by highly successful results but some adverse effects, while
combination therapy of betamethasone with methotrexate
or topical minoxidil and anthralin significantly increase hair
regrowth and decrease the side effects [33-36].

Articles focused on the efficacy of prednisone pulse
therapy have found prednisolone (5-10 mg/kg/month for
4-6 months) as an acceptable and effective option with a low
relapse rate. Results showed that an average dose of 300 mg
monthly prednisolone pulse is an effective treatment for
plurifocal AA with only mild side effects, but patients with
alopecia universalis or alopecia totalis are resistant to this
therapy. Research suggests 1000 mg prednisolone is an effec-
tive choice in alopecia universalis and resistant widespread
alopecia areata [28-30].

Comparisons of the efficacy of oral dexamethasone, oral
prednisolone, and intramuscular triamcinolone revealed that
all methods are effective, but the best results were achieved
with intramuscular triamcinolone, followed by prednisolone,
with only mild reversible side effects. Patients who received
dexamethasone experienced less hair regrowth with a higher
relapse rate [32].

In conclusion, all mentioned systemic corticosteroid
pulses effectively induce hair regrowth in alopecia areata.
Both forms of intravenous and oral corticosteroids have ac-
ceptable efficacy. Betamethasone pulse seems to be the most
effective agent in the treatment of AA (followed by intra-
muscular triamcinolone), especially in severe cases, but more
side effects may accompany it. Combining this agent with
other medications can reduce the dosage and side effects.
Prednisolone and methylprednisolone pulse are less effective
but safer options, with low relapse rates and few adverse
effects. A combination of them with other drugs can increase

their efficacy.
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