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Introduction: Intramuscular corticosteroids (IMC) have gained popularity for the treatment 
of severe alopecia areata (AA) in recent years; however, evidence on their efficacy and safety 
is still limited.
Objective: To evaluate the efficacy, relapse rate, and tolerability of IMC in the treatment of 
AA, as well as factors associated with treatment outcomes.
Methods: Time-to-event analysis was performed on patients with severe, extensive, or 
rapidly progressive AA receiving IMC. The IMC regimen comprised triamcinolone acet-
onide 20–40 mg/mL injected every 4–6 weeks. The evaluated outcomes included initial 
(25% regrowth), significant (75% regrowth), and complete hair regrowth (100% regrowth). 
Relapse and adverse events were also noted. Factors associated with treatment outcomes and 
relapse were analyzed using the Cox proportional hazards model.
Results: A total of 101 patients were eligible for analysis. Significant hair regrowth was obtained 
in 80.2% of the patients (n = 81), in a median time of 3.4 months (95% confidence interval 
[CI] = 2.9–4.4). Complete hair regrowth was achieved in 48.5% of the subjects (n = 49), and 
relapse was observed in 47.5% (n = 48). Acneiform eruption was the most common adverse effect. 
Multivariable analysis revealed that nail involvement was a negative predictor of significant hair 
regrowth (adjusted hazard ratio [HR] = 0.04, 95% CI = 0.01–0.55; P = 0.015), whereas duration of 
AA longer than 6 months was associated with disease recurrence (adjusted HR = 4.02, 95% 
CI = 1.52–4.66; P = 0.005).
Conclusion: This study demonstrated the efficacy and safety of IMC in the treatment of 
severe or active AA; however, the relapse rate remained relatively high after discontinuation 
of the therapy. Nail involvement was a negative predictor of significant hair regrowth, while 
disease duration longer than 6 months predicted AA relapse.
Keywords: acute diffuse and total alopecia, alopecia totalis, alopecia universalis, hair loss, 
injection, systemic

Introduction
Alopecia areata (AA) is a non-scarring hair loss disorder that affects the scalp and 
hair-bearing areas.1 Variations on the clinical presentation of AA have been 
observed, ranging from small, well-defined circular or oval patches of hair loss to 
diffuse alopecia and complete scalp (alopecia totalis, AT) or total body hair loss 
(alopecia universalis, AU).2–5 Nail abnormalities, most frequently nail pitting, are 
occasionally present. Patients with AA often experience major psychological 
impacts due to the unpredictable clinical course and variable treatment response.6 

Correspondence: Poonkiat Suchonwanit  
Division of Dermatology, Department of 
Medicine, Faculty of Medicine, 
Ramathibodi Hospital, Mahidol University, 
270 Rama VI Road, Ratchathewi, Bangkok, 
10400, Thailand  
Tel +66-2-2011141  
Fax +66-2-201-1211 Ext 4  
Email poonkiat@hotmail.com

Drug Design, Development and Therapy 2022:16 107–116                                                 107
© 2022 Chanprapaph et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/ 
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing 

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. 
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Drug Design, Development and Therapy                                               Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 30 September 2021
Accepted: 7 December 2021
Published: 7 January 2022

D
ru

g 
D

es
ig

n,
 D

ev
el

op
m

en
t a

nd
 T

he
ra

py
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0000-0001-7931-3816
http://orcid.org/0000-0001-5511-1937
http://orcid.org/0000-0001-5870-8923
http://orcid.org/0000-0001-9723-0563
mailto:poonkiat@hotmail.com
http://www.dovepress.com/permissions.php
https://www.dovepress.com


Various immune-related comorbidities such as autoim-
mune thyroid diseases (AITD), vitiligo, psoriasis, and 
atopic diseases have been linked to AA.7–13

The exact etiopathogenesis of AA is unclear, though it 
is believed to be a cell-mediated autoimmune disease of 
the hair follicle. Autoreactive T-cell lymphocytes and sev-
eral cytokines mediate hair follicular destruction and nega-
tively affect the hair growth cycle.14–16 Despite the 
absence of curative/preventive treatments and FDA- 
approved regimens for AA, therapeutic approaches have 
been established through treatment guidelines. Topical and 
intralesional (IL) corticosteroids, topical minoxidil, and 
topical anthralin are recommended for AA patients with 
<50% scalp involvement, whereas in those with ≥50% hair 
loss, topical contact immunotherapy and systemic corti-
costeroids are advised.17–23

Corticosteroids, the main treatment option for AA, can 
be administered in different forms depending on the dis-
ease severity.24 Medium- to high-potency topical and IL 
corticosteroids are indicated as monotherapy or combined 
therapy in limited and/or slowly progressive AA,25–27 

while systemic corticosteroids (eg, oral, intravenous, and 
intramuscular), are preferred in extensive and/or rapidly 
progressive disease.17

Among systemic modalities, intramuscular corticoster-
oids (IMC) may be most beneficial, as its monthly or 
bimonthly regimen increases patients’ compliance and 
treatment adherence.28 Moreover, IMC could minimize 
adverse effects from slowly releasing continuous and 
small amounts of medication.28 Previous studies of IMC 
showed a satisfactory outcome in severe and refractory 
AA, with response rates between 63% and 72.7%.29–31 

Although IMC is often the preferred treatment for AA, 
there are limited data regarding its effectiveness, safety, 
dosing, and optimal duration. Thus, we conducted 
a retrospective cohort study based on our 20-year experi-
ence to evaluate the efficacy, relapse, and tolerability, as 
well as factors associated with treatment outcomes of IMC 
in patients with AA.

Materials and Methods
Study Design and Population
This was a retrospective cohort study conducted at the 
Dermatology Clinic of Ramathibodi Hospital, Bangkok, 
Thailand. The study was approved by the Mahidol 
University Review Board for Ethics in Human Research 
(MURA2020/1282) and was performed in accordance with 

the principles of Declaration of Helsinki. The requirement 
for informed consent was waived, and the data were anon-
ymized before analysis.

We reviewed the medical records of patients clinically 
and/or histopathologically diagnosed with AA between 
January 2000 and December 2019. Individuals with AA 
receiving an IMC treatment regimen were included in the 
study. Our IMC protocol was triamcinolone acetonide 20– 
40 mg/mL injected every 4–6 weeks. The treatment was 
indicated in patients with severe (≥50% scalp involve-
ment), extensive (AT, AU, and ≥50% scalp involvement 
with body hair loss), or rapidly progressive AA (acceler-
ated hair loss spreading ≥5% of scalp area per week for >2 
consecutive weeks with positive hair-pull test results at the 
periphery of alopecic patch or across the entire scalp), and 
IMC was performed until patients achieved significant hair 
regrowth. Patients who did not achieve significant hair 
regrowth after six IMC injections were switched to other 
appropriate therapies to minimize adrenocortical 
alteration.32 We excluded participants treated with sys-
temic immunosuppressive agents or topical contact immu-
notherapy within 6 months after discontinuation of the 
IMC protocol; therefore, those who underwent topical 
treatment (ie, topical corticosteroids and/or topical minox-
idil) remained in our cohort. Patients with incomplete 
medical records, those who received other AA treatments 
during IMC therapy, those with other hair and scalp dis-
orders, and those with systemic diseases or using medica-
tions affecting the hair growth cycle were also excluded.

Data Collection and Clinical Outcomes
Baseline demographics, clinical characteristics, duration of 
disease, AA subtypes (ie, patch, multiple patches, AT/AU, 
and ophiasis), body hair involvement, nail abnormalities, 
and family history of AA were collected. AA severity was 
evaluated using the Severity of Alopecia Tool (SALT) 
score. Details regarding IMC regimen were obtained, 
including dosage, duration, and clinical outcomes. 
Efficacy and tolerability assessment were performed at 
baseline and at every follow-up visit. The percentage of 
scalp area coverage by terminal hair regrowth from baseline 
was used to evaluate treatment response. Clinical endpoints 
included initial, significant, and complete hair regrowth, 
treatment failure, and relapse. Initial hair regrowth (notice-
able) was defined as 25% regrowth, while significant hair 
regrowth (cosmetically acceptable) was defined as 75% 
regrowth. Patients with 100% regrowth were classified as 
having complete (full) hair regrowth. Treatment failure was 
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defined as <10% hair regrowth after 6 months of IMC 
therapy. Relapse was defined as any new appearance of 
AA during follow-up visits. The cumulative incidence of 
significant hair regrowth was set as the outcome of interest 
in the time-to-event analysis. Furthermore, the median time 
and median cumulative corticosteroid dosage to achieve 
each clinical endpoint were evaluated. Relevant factors 
affecting significant hair regrowth and relapse were also 
analyzed.

Statistical Analysis
Statistical analyses were performed using Stata 14.1 (Stata 
Corp, College Station, TX, USA). To detect a modestly sized 
hazard ratio (HR), the sample size was calculated based on 
data from a previous study regarding the IMC treatment of 
patients with AA.31 The minimum number of subjects 
required to achieve a statistical significance level of 5% and 
a power of 80% was 26. Continuous variables were reported as 
mean ± standard deviation or median (interquartile range, 
IQR). Categorical variables were expressed as number or 
proportion. Survival analysis was performed using the 
Kaplan–Meier method to estimate outcome rate, median 
time, and median cumulative corticosteroids to achieve end-
points. The log rank test was used to compare survival dis-
tributions between variables. Factors affecting clinical 
outcomes were assessed using univariable and multivariable 
stepwise analyses under the Cox proportional hazards regres-
sion model and expressed as HRs with 95% confidence inter-
vals (CI). All analyses were two-tailed, and P-values <0.05 
were considered statistically significant.

Results
Demographics
A total of 126 patients with AA treated with IMC were initially 
included. Twenty-five patients were excluded due to coexist-
ing diseases or concomitant use of other medications affecting 
the hair growth cycle (n = 16), incomplete medical records 
(n = 5), or because they received systemic treatment after the 
IMC protocol (n = 4). The majority of the remaining 101 
patients were female (n = 70, 69.3%) with a female to male 
ratio of 2.26:1. The age range of AA onset was 5 to 68 years 
(mean = 40.4 ± 12.6 years), and the duration of disease varied 
from 1 week to 11 months (median = 2 [1–4] months). The 
most common AA subtype was multiple patches (n = 46, 
45.5%), followed by patch (n = 20, 19.8%), diffuse (n = 16, 
15.8%), AT (n = 9, 8.9%), AU (n = 5, 5.0%), and ophiasis 
(n = 5, 5.0%). The estimated baseline SALT score was 0–25%, 

26–50%, 51–75%, or 76–100% in 11 (10.9%), 16 (15.8%), 60 
(59.4%), and 14 patients (13.9%), respectively. Body hair 
involvement was found in 5.9% (n = 6), and nail abnormalities 
were observed in 8.9% (n = 9) of the patients. Six patients 
(5.9%) had coexisting AITD, 2 (1.9%) were atopic, and 2 
(1.9%) had a family member with AA. All demographics are 
summarized in Table 1.

Overall Response
The median overall follow-up time for this cohort was 20 
(6–38) months. Patients received 1 to 6 IMC injections 
(mean = 3.12 ± 0.9) per treatment course. Ninety-eight 

Table 1 Demographic and Clinical Characteristics of Participants 
with Alopecia Areata

Variables N = 101

Sex, n (%)
● Male 31 (30.7)

● Female 70 (69.3)

Age at AA onset, year, mean ± SD 40.4 ± 12.6

Age at AA onset, year, n (%)
● ≤40 years 50 (49.5)

● >40 years 51 (50.5)

Duration of disease, month, median (IQR) 2 (1–4)

Duration of disease, n (%)
● ≤6 months 77 (76.2)

● >6 months 24 (23.8)

AA subtype, n (%)

● Patch AA 20 (19.8)

● Multiple AA 46 (45.5)
● Diffuse AA 16 (15.8)

● AT 9 (8.9)

● AU 5 (5.0)
● Ophiasis 5 (5.0)

Severity of AA (SALT score), n (%)
● 0–25% 11 (10.9)

● 26–50% 16 (15.8)

● 51–75% 60 (59.4)
● 76–100% 14 (13.9)

Body hair involvement, n (%) 6 (5.9)

Nail involvement, n (%) 9 (8.9)

Comorbidity, n (%)

● Atopy 2 (1.9)

● Autoimmune thyroid diseases 6 (5.9)

Family history of AA, n (%) 2 (1.9)

Abbreviations: AA, alopecia areata; AT, alopecia totalis; AU, alopecia universalis; 
IQR, interquartile range; SALT, Severity of Alopecia Tool; SD, standard deviation.
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patients (97.1%) showed improvement, whereas 3 patients 
(2.9%) showed treatment failure and were further treated 
by topical contact immunotherapy at approximately 9 
months (36 weeks in 2 patients and 37 weeks in another 
one) after completion of IMC therapy. The mean duration 
of IMC therapy was 4.2 ± 1.1 months, with a range of 1 to 
6 months. Treatment responses are summarized in Table 2.

Initial Hair Regrowth
According to survival analysis, the cumulative incidence of 
initial hair regrowth after IMC therapy was 85.1%, with an 
incidence rate of 64.0 (95% CI = 51.9–79.3) person-years. 
The median time to achieve initial hair regrowth was 0.9 
(95% CI = 0.8–1.2) months, and the average cumulative dose 
of IMC to achieve initial hair regrowth was 80 (20–160) mg.

Significant Hair Regrowth
Significant hair regrowth was indicated as the primary out-
come and its cumulative incidence in our cohort was 80.2%, 
with an incidence rate of 17.0 (95% CI = 13.6–21.7) person- 
years. The median time required to achieve significant hair 

regrowth was 3.4 (95% CI = 2.9–4.4) months. According to 
the Kaplan–Meier curve, there was a lag of approximately 1 
month from initiation of therapy to the first patients demon-
strating significant hair regrowth. Following this initial event, 
significant hair regrowth was observed in 41.9% of patients at 
3 months, 75.9% at 6 months, 81.0% at 9 months, and 86.5% 
at 12 months. The residual probabilities of significant regrowth 
as a function of the time after initiation of IMC are also shown 
in Figure 1A. The average cumulative dose of IMC to achieve 
significant hair regrowth was 120 (40–200) mg, while 
a median cumulative dose that 50% of patients attained sig-
nificant hair regrowth was 200 mg (Figure 1B).

The baseline SALT score was identified as a negative 
factor for IMC treatment response in a previous study.31 To 
determine the effect of this variable on significant hair 
regrowth, a stratified Kaplan–Meier analysis was performed. 
Nine patients (81.8%) with a score of 0–25% obtained sig-
nificant hair regrowth by a median time of 3.5 months; for the 
score range 26–50%, 12 (75.0%) patients achieved significant 
regrowth by 4.8 months; for the score range 51–75%, 48 
(80.0%) experienced significant regrowth by 3.1 months; and 
for the score range 76–100%, 12 (85.7%) ultimately obtained 
significant regrowth at 3.2 months. However, the log rank test 
failed to demonstrate statistically significant differences 
among the four groups (P = 0.287; Figure 1C).

Factors Associated with Significant Hair 
Regrowth
The Cox proportional hazards model was used to determine 
the factors associated with significant hair regrowth (Table 3). 
Univariable analysis revealed that the variables associated 
with significant hair regrowth were female sex (HR = 2.39, 
95% CI = 1.09–4.61; P = 0.035), age at AA onset >40 years 
(HR = 2.45, 95% CI = 1.49–3.69; P = 0.046), and nail 
abnormalities (HR = 0.26, 95% CI = 0.08–0.69; P = 0.036). 
However, when age at AA onset was analyzed as a continuous 
variable, no association was found (HR = 1.02, 95% 
CI = 0.89–1.06; P = 0.423). After adjusting for all confounding 
factors in a multivariable model, nail involvement was the 
only independent factor negatively affecting the probability of 
significant hair regrowth (adjusted HR = 0.04, 95% CI = 0.01– 
0.55; P = 0.015).

Complete Hair Regrowth
Regarding complete hair regrowth, the cumulative inci-
dence was 48.5%, with an incidence rate of 8.0 (95% 
CI = 6.2–10.9) person-years. The median time and average 

Table 2 Treatment Outcomes of Intramuscular Corticosteroid 
Therapy in Participants with Alopecia Areata

Treatment Outcomes N = 101

Treatment failure (<10% regrowth)

● Incidence, n (%) 3 (2.9)

Initial hair regrowth (25% regrowth)

● Cumulative incidence, n (%) 86 (85.1)

● Incidence rate, person-year (CI) 64.0 (51.9–79.3)

● Median time to achieve endpoint, month (CI) 0.9 (0.8–1.2)

● Median cumulative dose to achieve endpoint, mg 100

● Cumulative dose to achieve endpoint, mg, median (IQR) 80 (20–160)

Significant hair regrowth (75% regrowth)

● Cumulative incidence, n (%) 81 (80.2)

● Incidence rate, person-year (CI) 17.0 (13.6–21.7)

● Median time to achieve endpoint, month (CI) 3.4 (2.9–4.4)

● Median cumulative dose to achieve endpoint, mg 200

● Cumulative dose to achieve endpoint, mg, median (IQR) 120 (40–200)

Complete hair regrowth (100% regrowth)

● Cumulative incidence, n (%) 49 (48.5)

● Incidence rate, person-year (CI) 8.0 (6.2–10.9)

● Median time to achieve endpoint, month (CI) 6.1 (5.1–8.1)

● Cumulative dose to achieve endpoint, mg, median (IQR) 160 (60–240)

Relapse

● Cumulative incidence, n (%) 48 (47.5)

● Incidence rate, person-year (CI) 5.5 (4.2–7.3)

● Median time to relapse, month (CI) 11.3 (8.6–15.4)

Abbreviations: CI, confidence interval; IQR, interquartile range.
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cumulative dose of IMC to achieve complete hair regrowth 
were 6.1 (95% CI = 5.1–8.1) months and 160 (60– 
240) mg, respectively.

Relapse and Its Associated Factors
Following 51 months of follow-up, the overall cumula-
tive relapse rate after achievement of clinical hair 
regrowth with IMC was 47.5% (n = 48; Figure 1D). 
The incidence rate of AA relapse was 5.5 (95% 
CI = 4.2–7.3) person-years, and the median time to 
relapse was 11.3 (95% CI = 8.6–15.4) months. 
Treatment in patients with recurrence included combina-
tion therapy with IL corticosteroids and topical minoxidil 
(n = 21), topical contact immunotherapy (n = 10), meth-
otrexate (n = 9), IMC (n = 4), and IL corticosteroids 
(n = 4). All therapies were prescribed at >6 months after 
discontinuation of the IMC regimen.

The risk of AA relapse was determined using the 
Cox proportional hazards model. Univariable analysis 
revealed that coexisting AITD (HR = 2.39, 95% 
CI = 1.42–5.14; P = 0.041) and disease duration >6  
months (HR = 3.12, 95% CI = 1.36–4.94; P = 0.016) 
were associated with a higher probability of disease 
recurrence. However, multivariable analysis showed 
that only AA duration >6 months (adjusted HR = 4.02, 
95% CI = 1.52–4.66; P = 0.005) independently 
increased the probability of AA relapse (Table 4).

Adverse Events
Adverse events were experienced by 18.8% of the patients 
(n = 19) and included acneiform eruption (n = 16, 15.8%), 
abnormal menstrual cycle (n = 6, 5.9%), weight gain (n = 
3, 2.9%), and sleep disturbance (n = 1, 0.9%). Acneiform 
eruption was managed with topical therapy, while the 
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Figure 1 Kaplan–Meier curve demonstrating (A) the cumulative incidence of patients achieving significant hair regrowth (75% regrowth); (B) the cumulative corticosteroid 
dose of patients achieving significant hair regrowth; (C) the cumulative incidence of patients achieving significant hair regrowth of four groups according to baseline Severity 
of Alopecia Tool (SALT) score; and (D) the cumulative incidence of patients with relapse.
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other side effects resolved spontaneously after discontinu-
ing IMC. The presence of any of these adverse events did 
not cause dropout from therapy.

Discussion
Although IMC therapy has shown to be effective in the 
treatment of several dermatological conditions and gained 
popularity for AA treatment in recent years, information 
regarding the use of IMC for AA is limited in the 
literature.32 In this study, we modeled the therapeutic end-
points of the IMC regimen according to multiple variables in 
patients with AA. To the best of our knowledge, this is the 
first study to describe the efficacy, cumulative effective dose, 
and factors associated with treatment outcomes in patients 
with AA receiving IMC based on a time-to-event analysis. 
The primary endpoint, defined as significant hair regrowth, 
had a rate of 80.2%, with a median time of approximately 3– 

4 months. Nail involvement was demonstrated to be 
a negative predictor of significant hair regrowth. Relapse 
was found in 47.5% of the patients, with disease duration 
>6 months being a risk factor for AA recurrence.

The application of systemic corticosteroids for the 
treatment of AA was first introduced by Dillaha et al in 
1952, with remarkable therapeutic effects.33 Since then, 
the efficacy of various regimens such as oral, intravenous, 
and intramuscular administration has been investigated. 
Oral corticosteroid pulse therapy is generally the most 
convenient method and has been well studied.34 

However, poor medication compliance and adherence 
may lead to reduced treatment efficacy and substantial 
worsening of the disease. The therapeutic effect of intra-
venous pulse corticosteroids has also been confirmed. 
However, the overall adverse events of intramuscular and 
oral corticosteroids are relatively high, approaching 41% 

Table 3 Univariate and Multivariable Analyses for the Factor Associated with Significant Hair Regrowth After Intramuscular 
Corticosteroid Therapy in Patients with Alopecia Areata

Variables HR (95% CI) P-value Adjusted HR (95% CI) P-value

Female 2.39 (1.09–4.61) 0.035* 1.13 (0.81–5.91) 0.086

Age at AA onset 1.02 (0.89–1.06) 0.423

Age group at AA onset
● ≤40 years Reference

● >40 years 2.45 (1.49–3.69) 0.046* 1.68 (0.92–3.42) 0.187

Duration of disease >6 months 0.63 (0.25–1.49) 0.141

AA subtype
● Patch AA Reference

● Multiple AA 1.34 (0.25–2.92) 0.182

● Diffuse AA 2.63 (0.99–4.61) 0.062
● AT 0.82 (0.29–2.85) 0.845

● AU 0.16 (0.09–3.15) 0.753

● Ophiasis 0.76 (0.09–2.92) 0.911

Severity of AA (SALT score)

● 0–25% Reference
● 26–50% 0.56 (0.32–2.09) 0.186

● 51–75% 0.64 (0.31–2.67) 0.823

● 76–100% 1.49 (0.81–3.68) 0.595

Body hair involvement 0.67 (0.03–4.28) 0.745

Nail involvement 0.26 (0.08–0.69) 0.036* 0.04 (0.01–0.55) 0.015*

Atopy 0.68 (0.13–5.16) 0.621

Autoimmune thyroid diseases 1.91 (0.83–3.28) 0.142

Family history of AA 0.96 (0.41–3.56) 0.363

Note: *Statistically significant. 
Abbreviations: AA, alopecia areata; AT, alopecia totalis; AU, alopecia universalis; CI, confidence interval; HR, hazard ratio; SALT, Severity of Alopecia Tool.
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and 30%, respectively, compared to that of 10% from 
corticosteroid pulse therapy.29 Hypothalamic–pituitary– 
adrenal (HPA) axis suppression was reported in 23%, 
67%, and 7% of intramuscular, oral, and pulse corticoster-
oids, respectively.29 Intramuscular injections may offer an 
advantage over the two methods. IMC maximizes treat-
ment efficacy by providing rapid onset of action compar-
able to the oral form, and by increasing patients’ 
compliance and adherence owing to the monthly or 
bimonthly injection regimen.28 It also minimizes adverse 
effects due to its pharmacokinetic properties, with 
a gradual and steady release of corticosteroids over time.28

Our study demonstrated the efficacy of IMC for the 
treatment of severe, acute, or rapidly progressive AA, as 
shown by the 80.2% cumulative incidence of significant 
hair regrowth rate in a median time of 3.4 months. 

Michalowski and Kuczyfiska reported a 72.7% response 
rate in 11 cases of extensive AA (AT/AU) receiving 40– 
80 mg of IMC therapy, initially once a week, then over 
a gradually lengthened interval up to 6 weeks.31 

A retrospective study using IMC 40 mg every 4 weeks 
for a maximum of 6 months revealed a 63% response rate 
in refractory AA.30 Administration of IMC 40 mg 
monthly for 6 months, followed by 40 mg every 1.5 
months for 1 year, had significantly superior efficacy, 
with a 74% response rate, to oral corticosteroid pulse 
therapy.29 However, our results could not be directly 
compared to those of earlier studies because of the dif-
ference in the severity of AA among the cohorts. The 
lower percentage of recalcitrant AA cases included in our 
study compared with previous ones could explain the 
higher response rate.

Table 4 Univariate and Multivariable Analyses for the Factor Associated with Relapse After Intramuscular Corticosteroid Therapy in 
Patients with Alopecia Areata

Variables HR (95% CI) P-value Adjusted HR (95% CI) P-value

Female 1.15 (0.64–1.69) 0.536

Age at AA onset 1.01 (0.99–1.06) 0.104

Age group at AA onset
● ≤40 years Reference

● >40 years 1.55 (0.78–2.56) 0.151

Duration of disease >6 months 3.12 (1.36–4.94) 0.016* 4.02 (1.52–4.66) 0.005*

AA subtype
● Patch AA Reference

● Multiple AA 0.94 (0.66–2.67) 0.723

● Diffuse AA 0.85 (0.39–3.62) 0.264
● AT 3.12 (0.79–5.64) 0.459

● AU 2.92 (0.59–3.95) 0.644

● Ophiasis 1.49 (0.08–3.12) 0.814

Severity of AA (SALT score)

● 0–25% Reference
● 26–50% 0.91 (0.72–2.19) 0.135

● 51–75% 1.14 (0.51–2.67) 0.718

● 76–100% 0.69 (0.29–1.89) 0.653

Body hair involvement 1.05 (0.29–3.18) 0.425

Nail involvement 2.78 (0.98–4.09) 0.812

Atopy 1.34 (0.63–3.89) 0.291

Autoimmune thyroid diseases 2.39 (1.42–5.14) 0.041* 2.71 (0.82–4.65) 0.069

Family history of AA 1.76 (0.87–2.88) 0.635

Note: *Statistically significant. 
Abbreviations: AA, alopecia areata; AT, alopecia totalis; AU, alopecia universalis; CI, confidence interval; HR, hazard ratio; SALT, Severity of Alopecia Tool.
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Regarding other corticosteroid injection protocols for 
AA, IL injection of 2.5–10 mg/mL triamcinolone aceto-
nide at four–to-six-week intervals is commonly used in 
mild forms of AA (ie, patch AA or SALT score <25%) 
with a response rate between 64% and 97%.23 For severe 
AA, intravenous injection of 500 mg methylprednisolone 
for three consecutive days at four-week intervals for three 
months has a response rate of approximately 80%.23 

However, compared to IL injection, the dosage for intra-
muscular and intravenous injections is higher and may 
lead to potential adverse effects; therefore, they should 
be restricted to those with severe AA and administered 
with caution.

Identifying the factors affecting treatment outcomes of AA 
is essential for therapeutic success; nevertheless, specific pre-
dictors for IMC have been rarely reported. Seo et al indicated 
that the baseline SALT score was negatively correlated with 
hair regrowth response to IMC.30 Our stratified analysis using 
the Kaplan–Meier method did not support this finding, as no 
association was found between the extent of scalp involvement 
and treatment response. Earlier age at AA onset, longer disease 
duration, and nail involvement were identified as indicators of 
poor prognosis.35–38 A recent meta-analysis demonstrated four 
negative predictors for treatment response, namely SALT 
score ≥50, disease duration ≥1 year, atopic diseases, and nail 
abnormalities.35 Our analysis using a Cox proportional 
hazards model showed a lack of correlation between signifi-
cant hair regrowth and SALT score, AA duration, or presence 
of atopy, but confirmed its negative association with nail 
abnormalities. This finding could be explained by the charac-
teristics of the enrolled subjects in our cohort, namely the 
predominance of female patients presenting with rapidly pro-
gressive scalp hair loss >50% for <6 months. The clinical 
characteristics of our patients were compatible to those of 
patients with acute diffuse and total alopecia, a distinctive 
AA subtype, which shows a favorable treatment response to 
systemic corticosteroid therapy.39,40

Emerging evidence suggests that approximately half 
the patients with AA treated with IMC experience dis-
ease recurrence. Seo et al demonstrated a 47.1% relapse 
rate during a follow-up period of 14.2 months.30 

Kurosawa et al reported a comparable relapse rate of 
46% after 6 months of treatment.29 Our result was con-
sistent with previous studies, revealing recurrence in 
approximately half of patients with a median time of 
11.3 months. Furthermore, disease duration >6 months 
was identified as a predictor of AA relapse. Longer AA 
duration could indicate disease chronicity, and 

physicians should remain vigilant for AA relapse despite 
complete IMC therapy. Therefore, clinicians should con-
sider the use of post-IMC treatments such as application 
of 2% topical minoxidil three times daily, which was 
reported to limit post-steroid-treatment hair loss.41 For 
AA patients with chronic relapsing disease, further treat-
ments after initial systemic corticosteroid therapy are 
challenging owing to a lack of high-quality randomized 
controlled trials supporting the efficacy and safety of 
other therapeutic modalities. However, a shared deci-
sion-making approach between the physician and patient 
is crucial as it would ensure that patients have a realistic 
expectation of treatment outcomes. Topical contact 
immunotherapy is currently considered the best modality 
for long-term therapy of patients with recalcitrant AA 
and is the first line treatment for these cases in our hair 
clinic.19

HPA axis suppression is considered a major side effect 
of IMC therapy.32 Previous studies demonstrated adreno-
cortical alteration in 23% of subjects receiving intramus-
cular injection.29 Other adverse effects of IMC include 
abdominal discomfort, dysmenorrhea, and acne.29,30 The 
incidence of adverse events among our AA patients was 
low, and acneiform eruption was the most common; no 
serious side effects were reported. However, HPA axis 
suppression in our subjects may be underestimated due 
to a lack of data regarding adrenocortical evaluation in 
our follow-up protocol.

A major strength of our study is the use of the time-to 
-event approach to characterize the therapeutic outcomes 
of patients with AA receiving IMC during the entire 
follow-up time, including censored observations. This 
method considers all available treatment and follow-up 
data, providing more precise and meaningful estimates of 
overall efficacy and tolerability, and better outcome pre-
diction. The limitations of this study are its retrospective 
design involving a single tertiary center. These factors 
might lead to the unavailability of some data and limit the 
generalizability of the results. Our results may also be 
limited in their applicability to patients without severe 
and/or rapidly progressive AA. Additionally, it is difficult 
to compare our findings to those of previous studies, 
owing to differences in the definitions of treatment 
responses and in methodologies. Further large, multicen-
ter randomized controlled trials evaluating the efficacy 
and safety of IMC therapy are required to overcome these 
limitations.
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Conclusion
Our time-to-event analysis demonstrated the efficacy and 
safety of intramuscular administration of corticosteroids 
for the treatment of AA. IMC therapy showed high rates 
of significant hair regrowth, especially in patients with 
severe or active AA; however, approximately half of 
those experienced relapse. Nail involvement was nega-
tively correlated with cosmetically acceptable hair 
regrowth, while disease duration >6 months was signifi-
cantly associated with increased risk of relapse. Most 
importantly, the use of IMC depends on indication and 
perceived potential benefits and risks; therefore, physi-
cians should be cautious when prescribing this treatment.

Abbreviations
AA, alopecia areata; AITD, autoimmune thyroid disease; AT, 
alopecia totalis; AU, alopecia universalis; CI, confidence 
interval; HPA, hypothalamic-pituitary-adrenal; HR, hazard 
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