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Background: The Japanese guidelines for the treatment of alopecia areata list topical immunotherapies as

a drug therapy for this condition. However, there is insufficient evidence of its efficacy to support this

recommendation. Thus, we sought to clarify the effect of topical immunotherapy on the progression and

severity of alopecia areata in Japanese patients.

Methods: To evaluate the effect of topical immunotherapy with squaric acid dibutylester (SADBE) in

alopecia areata patients, we performed a retrospective cohort study on 49 alopecia patients who had

received topical immunotherapy with SADBE. Patients were evaluated by the change in alopecia severity

at 6 and 12 months after the initiation of topical immunotherapy. The improvement rate was calculated

by determination of the complete and partial responses rate to treatment with topical immunotherapy

by application of SADBE.

Results: The improvement rate in all alopecia patients treated with SADBE topical immunotherapy was

57.8% (complete response; 11.1% and partial response; 46.7%).

Conclusions: Topical immunotherapy with SADBE is an effective treatment for alopecia areata. Therefore,

the current treatment recommendations for alopecia areata with topical immunotherapies are

appropriate.

Copyright © 2019, Japanese Society of Allergology. Production and hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Alopecia areata (AA) appears as various forms of hair loss; in
some cases, symptoms can persist due to repeated improvement
and recurrence of symptoms and resistance to treatment. In Japan,
the “Guideline for the management of AA from Japanese Derma-
tological Association 2017” was published in 2017." This guideline
lists local steroid injection and topical immunotherapy as the first-
line therapies for AA. According to this guideline, topical immu-
notherapy should be the first-line treatment, regardless of age, for
AA multilocularis (in which stabilized bald patches affecting 25% or
more of the hair-covered scalp), alopecia areata totalis (AT), and
alopecia areata universalis (AU). Since we often accept referrals of
patients with severe AA, we have great experience of topical
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immunotherapy treatment of AA with squaric acid dibutylester
(SADBE) for many years. In this study, we have evaluated the effect
of topical immunotherapy with SADBE on Japanese AA patients.

Methods
Patients

Based on the medical records of AA patients admitted to our center,
we performed a retrospective cohort study. Among patients who
visited the Department of Dermatology and Plastic Surgery, Faculty of
Life Sciences, at Kumamoto University from 2004 to 2012, 49 patients
(21 male, 28 female) who presented with the clinical symptoms of AA
received topical immunotherapy with SADBE and could be followed
up for 6 months or longer, these patients were included in our study.
The patients with alopecia areata monolocularis were excluded
because they have a narrow hair loss area and therefore, they did not
have any indication for the use of topical immunotherapy.

Sixteen patients were children aged 15 years or younger and the
other 33 were aged 16 years or older. The average duration of AA at
time of the first consultation was 71 months (2—324 months). The
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mean ages of the onset of AA were 26.0 (range from 3 to 64) years in
males and 19.7 (3—74) years in females. The area of hair loss at the
time of the first visit was assessed and classified according to the
National Alopecia Areata Foundation guidelines.” Hair loss was
classified as Sp no hair loss; S1:<25% hair loss; S»:25%—49% hair
loss; S3:50%—74% hair loss; S4:75%—99% hair loss; Ss: total scalp
hair loss, alopecia totalis (AT); and S5By: total scalp and body hair
loss, alopecia universalis (AU). Severe AA was defined as S3, Sy, Ss, or
S5By. At the initial visit, 5 patients had S1 disease, 8 had S2 disease,
13 had S3 disease, 7 had S4 disease, 2 had S5 disease, and 14 had
S5B2 disease. At the first visit, each patient was checked to deter-
mine whether he or she had a systemic illness which could cause
alopecia such as collagen diseases, thyroid diseases, or zinc defi-
ciency. At the beginning of topical immunotherapy treatment with
SADBE, written informed consent was obtained.

Methods

Sensitization was performed by applying 1% SADBE to the bald area
for 24—48 h. Two weeks later, after confirming that the sensitization, a
patch test was performed with 0.1%, 0.01%, 0.001%, 0.0001%, and
0.00001% SADBE. Forty-eight hours after the patch test, minimal er-
ythema concentration was determined and one-tenth of the con-
centration of SADBE was applied for the first time. Patients were told
to visit the outpatient clinic again to confirm whether serious adverse
effects such as itching or contact dermatitis developed on the applied
area. If mild itching persisted for 2—3 days, it was considered as the
appropriate concentration, and this concentration was applied once
every 1 or 2 weeks. If persistent itching for 3 days or longer or a severe
eczematous reaction was noted, the concentration of SADBE was
decreased and the appropriate concentration was re-evaluated 1—2
weeks later. 6 months after the start of topical immunotherapy, the
area of hair-loss was evaluated. Regarding the patients who could be
followed up, their hair-loss areas were evaluated 1 year later. The
disappearance of bald patches was defined as a complete response
(CR) and the hair regrowth in 50% or more of the hair loss area was
defined as a partial response (PR).> Complete and partial responses
were added to calculate the total response. The cases in which 50% or
more of the whole scalp was affected (S3, S4, AT, AU) were classified as
the severe form of AA. Their total response rate and the rate that the
area of hair loss decreased to 50% or less of the scalp were calculated.
The XZ test was used in data analysis to determine the statistical sig-
nificance of data. The concomitant disorders of the AA patients such as
atopic dermatitis (AD), allergic rhinitis, asthma, urticaria, autoim-

Among 8 patients with S, disease, 1 was free of disease, 2 main-
tained S, disease, and 1 worsened. Among 13 patients with S3
disease, 7 developed S; disease, 3 maintained S3 disease, and 1
worsened. In 7 patients with S, disease, 2 developed S, disease, 2
developed S;3 disease, 3 maintained S4 disease (Table 2). One of two
AT patients showed a notable regrowth of hair and achieved the S,
disease (Fig. 1). In 14 AU patients, 10 patients exhibited hair
regrowth, while the other 4 patients did not. At this time, the area
of hair loss decreased to 25% or less of the whole scalp (S0, S1) in 7
patients (19.4%) out of 36 patients with the severe form of AA.
Forty-five patients (20 male, 25 female) could be followed up for 1
year from the start of topical immunotherapy with SADBE (Table 3).
Four patients dropped out of the study. Among them, 1 male patient
could not continue topical immunotherapy due to a change of
address. Of the 3 female patients, topical immunotherapy was
discontinued in 2 patients due to pregnancy. The total response rate
was 57.8% (5 CR; 11.1% and 21 PR; 46.7%). In all the patients whose
symptoms improved in the 6 months follow up, the maintenance or
improvement of the area of hair loss continued for 1 year after the
start of topical immunotherapy. Among the patients with severe AA
(n = 33), whose symptoms were Ss3, S4, AT, or AU at the start of
treatment, 13 patients (39.3%) achieved Sp or S; disease. One year
later, the total response rate in the patients with severe alopecia
was 51.5% in total (2 CR and 15 PR). One patient with AU, that had
developed 25 years before, responded well to the treatment with
SADBE and the symptoms improved from SsB; to S, after 1 year of
treatment (Fig. 2).

There were 16 pediatric patients (8 male, 8 female) whose age
was 15 years or younger at the first consultation. Of these patients
with AA, 4 patients were S,, 4 patients were Ss3, 3 patients were Sy,
and 5 patients were AU (Table 4). The total response rate of the
pediatric patients 1 year after the start of topical immunotherapy
with SADBE was 50.0% (1 CR, 7 PR). In 12 pediatric patients with
severe AA, the total response rate was 41.7% (no CR and 5 PR).
Among the pediatric patients with severe AA, 2 patients (16.7%)
achieved Sg or S; 6 months later and 5 patients (41.7%) achieved So
or S; 1 year later. However, no pediatric AU patients’ symptoms
were improved by this treatment.

Table 2
Result of topical immunotherapy with SADBE in all patients after 6 months.

Severity before treatment  After 6 months

. g .. L . - S S S S3 S S5(AT)  SsBy(AU
mune disease, thyroid disease, psoriasis, and vitiligo are described in o St S 53 Sa S(AD)  S:Bi(AU)
Table 1. Si(n=35) 23
S, (n=38) 1 4 2 1
S3(n=13) 7 2 3 1
Results S4(n=7) 2 2 3
Ss (AT) (n = 2) 1 1
6 months after the first application of SADBE in 5 patients with _?_5321(/\1\?) (29: 14) s 1 o ; 5 ; :‘l
S; disease, 2 were free of disease and 3 maintained S; disease. ofal (N = 49)
Table 1
Concomitant disorders and response in study patients.
Associated disease Atopic dermatitis Allergic rhinitis, asthma, urticaria ~Autoimmune disease  Thyroid disease Psoriasis Vitilligo

before after 1 year before after 1 year before after 1 year Before after 1year before after 1year before after 1 year
SO 2
S1(n=5) 4 1 1 1 1 2
S2 (n=38) 2 1 1 1 1
S3 (n=13) 2 1 1 3
S4(n=7) 2 3 1 1 1 1
Ss (AT) (n=2)
SsBy (AU) (n = 14) 3 2 1 2 1 1 1 1 1
Total (N = 49) 9 9 5 5 5 2+ 4 4 1 1 1 1

" Three patients discontinued topical immunotherapy.

Allergology International, https://doi.org/10.1016/j.alit.2019.10.008

Please cite this article as: Sakai K et al., Effect of topical immunotherapy with squaric acid dibutylester for alopecia areata in Japanese patients,




K. Sakai et al. / Allergology International xxx (XXxx) XXX 3

Fig. 1. Result of topical immunotherapy with SADBE in a patient with severe AA. Minimal concentration required to induce erythema was determined 48 h after the patch test (a), 3
months after the first application of SADBE (b), and 9 months after the first application of SADBE (c).

Table 3
Result of topical immunotherapy with SADBE in all patients after 12 months.

Severity before treatment  After 12 months

So S1 S2 Ss3 Si Ss(AT)  SsBy(AU)
Sy (n=4) 2 2
S, (n = 8) 15 1 1
Sy (n = 13) 108 1 2 1
S, (n=6) 2 0 2
Ss (AT) (n = 2) 1 1
SsBo (AU) (n = 12) 11 1 2
Total (N = 45) 5 18 4 10 1 2

Thirty-three patients (13 male, 20 female) were 16 years or older
at the first consultation. Among them, 4 patients dropped out of the
study 1 year later (Table 5). Assessment of the 29 patients 1 year
later revealed the total response rate in the adult patients to be
62.1% (4 CR, 14 PR). The achievement rates of Sy or S; in the adult
patients with severe AA, whose symptoms were S3 or worse, were 5
of 24 patients (21%) after 6 month and 8 of 21 patients (38.0%). In
the severe adult AA patients, the total response rate was 47.6% (2
CR, 10 PR) after 1 year of treatment.

Among 49 patients, 9 patients were complicated by AD (Table 1).
Other complications were type 1 allergy disease (5 patients),

autoimmune disease (5 patients), thyroid disease (4 patients) and
vitiligo (1 patient).

Discussion

Based on several case series studies and other studies, the effi-
cacy of topical immunotherapy in the treatment of AA is estimated
to be a response rate of about 50—60% (range from 9 to 87%).2~> Our
study showed similar results in terms of total response rate. There
are reports that cases of AA that have developed at a young age or

Table 4
Result of topical immunotherapy with SADBE in pediatrict patients after 12 months.

Severity before treatment  After 12 months

So S1 S» S3  Si Ss(AT)  SsBy(AU)
Si(n=0)
S, (n = 4) 1 2 1
S; (n = 4) 3 1
Si(n=3) 21
Ss (AT) (n = 0)
SsB, (AU) (n = 5) 5
Total (N = 16) 1 7 1 1 6

15 years or younger patients.

Fig. 2. Result treatment result of a severe AA patient (AU) before treatment (a), 6 months after treatment (b), and twelve months after treatment (c).
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Table 5
Result of topical immunotherapy with SADBE in Adultf patients after 12 months.

Severity before treatment After 12 months

So S1 Sz S3 S4 Ss(AT) SsBy(AU) dropped out

Si(n=5) 2 2 1
Sy(n=4) 31

S3(n=9) 15 1 2

Ss(n=4) 1 2 1
Ss (AT) (n = 2) 1 1

SsB, (AU) (n = 9) 111 2 2 2
Total (N = 33) 4 11 4 3 4 1 2 4

16 years or older patients.

have had a large area of hair loss are difficult to treat.® Summarizing
the cases we experienced (Table 6), the total response rate was
lowest in the patients who were 16 years or older and had a severe
form of alopecia, however, there was no statistically significant
difference between groups. Tosti et al. followed up 191 patients
with AA for a long period and reported that in adult patients, the
higher the severity of AA at the time of onset, the worse their
prognosis; this report supports our results.’

In our hospital, SADBE is used first in topical immunotherapy.
When performing sensitization, a high concentration of SADBE is
usually applied to a 4 cm x 4 cm circulation area using patch test
tape.® After sensitization has been achieved, we perform a patch
test with a dilute concentration series of SADBE in order to quickly
determine the appropriate concentration, and only then do we start
the treatment at one-tenth of the minimal concentration to induce
erythema. Because of this treatment strategy, no patient developed
serious adverse side effects such as the formation of blisters or
toxicoderma. While the strategy in which SADBE is applied to half
of the scalp to determine the effectiveness is thought to be useful
(the half-head method),”'® we did not employ it in our study
because not all the patients had bilateral symmetric alopecia. No
randomized controlled trials have evaluated the effectiveness of
topical immunotherapy in the treatment of AA!'; observational
studies have used the half-head method to control for the spon-
taneous regrowth of hair.'?

Although AD was the most frequent complication, a correlation
with the severity of AA was not apparent. There have been many
reports that AA is complicated by AD,">' and it is thought that
atopic disposition is related to an increase of severity in AA."”
However, the exact mechanism of AA related complications is still
not clear. In our study, there was no significant difference between
the AA patients with and without AD in terms of the response to the
immunotherapy (Table 1). Muller et al. reported that frequent
complications with AA were thyroid disease (8%) and vitiligo vul-
garis (4%).1° In our study, 4 cases of thyroid disease and one case of

Table 6
Total response rate of SADBE treatment after 12 months.

Total response: CR + PR{(%)

All patients (n = 45) 57.8
All severe? patients (n = 33) 51.5
Pediatric§ patients (n = 16) 50.0
Severe pediatric patients (n = 12) 41.7
Adult patients (n = 29) 62.1
Severe adult patients (n = 21) 47.6

 CR, Disappearance of bald patches; PR, The hair regrowth in 50% or more of the
hair loss area.

¥ 50% or more hair loss.

% 15 years or younger patients.

vitiligo were noted, none of which required additional treatment
for these complications. With regard to autoimmune diseases, 3 AA
patients were excluded from the topical immunotherapy. Two of
these patients required treatment for their autoimmune diseases
by oral steroid therapy, and one wished to attempt to conceive
children in the near future. Furthermore, our limited number of
patients in our study, there was no evidence that the existence of
complications affected the efficacy of immunotherapy (Table 1).
However, because the pathogenesis of AA has yet to be fully
elucidated, we believe that these complications should be investi-
gated further to investigate the etiology of AA.

In conclusion, our results were in accordance with the previ-
ously reported effectiveness of topical immunotherapy for the
treatment of AA. Although topical immunotherapy is effective, it
does not always result in all patients achieving remission and some
patients can experience a recurrence of AA after the cessation of
treatment. In addition, topical immunotherapy is not covered by
health insurance in Japan and thus this treatment is available only
to a limited population of patients. As a result, most patients do not
have access to this treatment. Furthermore, in some cases, the
treatment has to be discontinued due to a change of address or a
change in school.

Therefore, we aim to obtain more case data and continue to
evaluate therapies other than topical immunotherapy for the
treatment of AA. Furthermore, a novel treatment for AA is required
to increase the number of patients with a sustained reduction in
symptoms and to suppress disease recurrence in severe AA
patients.
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