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Background: Diphenylcyclopropenone (DPCP) has proved to be effective in alopecia areata. The present study aimed to
shorten the treatment duration of DPCP for achieving optimal outcomes.

Objective: To evaluate the efficacy of multi-concentration level patch test guided DPCP treatment against conventional
protocol by measuring percentage of hair regrowth and duration of treatment.

Material and Method: The scalp was divided into experimental and control sites. Conventional DPCP sensitization and
experimental patch test with multi-level of DPCP concentration were applied in 20 alopecia totalis or universalis patients.
The percentages of hair regrowth were evaluated.

Results: Five patients achieved complete response within 34 weeks. Mean duration of the experimental sites was shorter
although there was no significant difference. Reported complications of both groups were vesicle formation, generalized
eczema and folliculitis.

Conclusion: Patch test guided DPCP therapy may be a new regimen for alopecia areata treatment because of shortening

treatment duration without increasing complications.
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Alopecia areata (AA) is one type of non-scar-
ring alopecia that increases an incidence in children and
adolescents. Clinical characteristics are usually limited
alopecic patches on the scalp, excepting more severe
forms may affect total scalp (alopecia totalis) or body
(alopecia universalis). Alopecia areata is diagnosed
by clinical presentation and tissue biopsy. At present,
aetiology of alopecia areata remains unknown, whereas
the biopsy specimens from affected sites commonly
demonstrate activated T lymphocytes infiltrate at ana-
gen hair follicles. Thus an autoimmune mechanism is

Correspondence to:

Thuangtong R, Department of Dermatology, Faculty of Medicine
Siriraj Hospital, Mahidol University, 2 Wanglang Road, Bangkoknoi,
Bangkok 10700, Thailand.

Phone: +66-2-4194333, Fax. +66-2-4115031

E-mail: rattaponthuangtong @yahoo.com, maichudaruji@gmail.
com

86

implicated the pathologic process of disease(®.

Due to the previous study, topical immunother-
apy (DPCP) has been proven to be effective in treating
patients with severe and chronic alopecia areata includ-
ing alopecia totalis and alopecia universalis®>. Two
percent DCPC sensitization is performed on scalp in the
initial step and induces mild allergic contact dermatitis
reactions inapplied areas. The mild allergic dermatitis
reactions are expected only erythematous macules or
papules with itching, but vesicle formation or serous
oozing does not occur®, If the mild eczema reaction
is shown in 2-week later, 0.0001% concentration of
DPCP would be applied to target areas. Consequently,
the concentration of reapplied DPCP is adjusted once
a week base on the severity of previous reactions®.
It takes several weeks for achieving the optimal con-
centration that stimulates hair regrowth as planned.
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Patch test is a technique that used to determine a
specific substance which causes allergic inflammation
on patient’s skin'”. For the purpose of the present study,
this technique was adapted to identify a new initial
concentration of DPCP in each patient. We expected
that the duration for titrating DPCP concentrations was
minimized. Consequently, the goal of treatment was
accomplished faster than under normal conditions.
For this reason, the study was designed to prove the
hypothesis.

Material and Method

The present was a randomized-controlled
trial experimental clinical study approved by the
Ethics Committee of The Siriraj Institutional Review
Board, Faculty of Medicine, Siriraj Hospital, Mahidol
University. The study enrolled 20 alopecia totalis
or alopecia universalis patients age >18 years who
achieved unsatisfied outcomes with other treatments
for at least one year at the Department of Dermatol-
ogy, Faculty of Medicine, Siriraj Hospital, Mahidol
University. The informed consents from all 20 subjects
were taken after subjects received all relevant informa-
tion about DPCP. None of the patients had history of
topical immunotherapy treatment.

Procedure

Firstly, all of the patients were sensitized by
2% DCPC on quarter-size area on scalp and followed
by one-week evaluation. After that, the patients were
applied with open patch test with DPCP concentration
of 0.0001%,0.001%,0.01%,0.05%,0.1%,0.5% and

1% then, read for the result after 72 hours, (Fig. 1). The
reactive concentration was defined as the concentration
that had redness at 72 hours after application of DPCP.

After randomization, one side of the scalp
was applied with DPCP one step lower than the re-
active concentration, and the other side was applied
by standard regimen which would apply DPCP from
the lowest concentration of 0.0001%. Thereafter, the
reaction of DPCP was followed every 4 weeks and the
concentrations of DPCP of both sides were increased
1 step. Hair regrowth was evaluated as the indicator
of effectiveness. In the present study, the clinical end
point was defined as greater than 75% of hair regrowth.
Thus the percentages of hair regrowth in each visit
were recorded. Furthermore, the complication of DPCP
was observed.

Statistical analysis

Data was analyzed using SPSS version 20.0.
Descriptive statistics were performed to describe
demographic data, duration of hair regrowth and
complication. The comparison of hair regrowth area
at 34 weeks between control and experimental sites
of scalp after DPCP treatment was analyzed by using
t-test and Kaplan-Meier test. The data were considered
statistically significant when p-value <0.05.

Results

Twenty patients with an average age of 35 years
(SD 15.2, range 18-71 years) were enrolled in the
present study. Twelve cases were female (65%).
Alopecia totalis and alopecia universalis were diag-

Table 1. The result of patch test with diphenylcyclopropenone (DPCP) demonstartedthe number of subjects who react to

DPCP in different concentrations

Concentrations of DPCP

Number of the patients
with DPCP reaction (%)

0.01%

0.05%

0.1%

0.5%

1%

4 (20%)
4 (20%)
5(25%)
6 (30%)

1 (5%)
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nosed in 6 and 14 patients, respectively. The average
duration of alopecia areata in the present study was 1
year (range 0.17-15 years). All of the participants were
sensitized with 2% DPCP and followed up eczema
reactions 2 weeks later. Subsequently, patch tests with
different concentration of DPCP were performed. After
doing patch test, 20 patients had positive patch test at
different concentration shown in Table 1.

Six patients (30%) discontinued DPCP therapy,
5 cases had with severe adverse effects, and 1 case
lost follow up. Only 5 patients (25%) had complete
response within 34 weeks (>75% of hair regrowth).
Eight patients (40%) exhibited a partial response
(<75% of hair regrowth). Average percentage of
hair regrowth area in the partial response group was
29.4%. One patient had no response after DCP therapy

Table 2. The response duration of DPCP that achieved 75% of hair regrowth was demonstrated in each patient

Response duration Response duration

Case Sex (age) Diagnosis DPCP response Control site Experimental site
(weeks) (weeks)

1. female (31) alopecia totalis >75% hair regrowth 34 13
2. female (71) alopecia totalis drop out - -
3. female (29) alopecia universalis >75% hair regrowth 14 10
4. female (18)  alopecia universalis <75% hair regrowth - -
5. female (18) alopecia universalis <75% hair regrowth - -
6. male (57) alopecia universalis drop off - -
7. male (30) alopecia universalis <75% hair regrowth - -
8. male (55) alopecia totalis <75% hair regrowth - -
9. female (24)  alopecia universalis drop off - -
10. female (34) alopecia totalis <75% hair regrowth - -
11. male (25)  alopecia universalis drop off - -
12. male (34) alopecia universalis drop off - -
13. male (28) alopecia universalis drop off - -
14. male (37) alopecia totalis >75% hair regrowth 11 9
15. female (31) alopecia universalis <75% hair regrowth - -
16. female (22)  alopecia universalis <75% hair regrowth - -
17. female (58) alopecia totalis >75% hair regrowth 15 11
18. female (35) alopecia universalis >75% hair regrowth 22 16
19. male (19)  alopecia universalis drop off - -
20. female (53) alopecia universalis drop off - -
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Table 3. Adverse effects of DPCP treatment by standard concentration compared to patch test guided

Adverse effects Standard regimen Patch test guided
vesicle formation 2 (10%) 2 (10%)
generalized eczema 0 (5%) 1 (5%)
folliculitis 1 (5%) 1 (5%)

(no regrowth of hair). Interestingly, all cases in the
complete response group accomplished 100% of hair
regrowth.

The median duration that achieved 75% of hair
regrowth of experimental site was 11 weeks (interquar-
tile; IQR 5, range 9-16 weeks). As for the control site,
median duration that completed 75% of hair regrowth
was 15 weeks (IQR 16, range 11-34), (Table 2).
The result revealed that the new initial concentration
suggested by patch test performing, accomplished the
complete response faster than the standard regimen
approximately 4 weeks, although bivariate logistic
analysis showed that the comparison of both durations,
including experimental and control sites indicated no
statistically significant difference (p-value = 0.81),
(Fig. 3). More than that, adverse effects with DPCP
use were reported in experimental and control sites
including vesicle formation, generalized eczema and
folliculitis, as shown in Table 3.

Discussion

Topical immunotherapy with DPCP is one of
the most effective treatment for severe alopecia areata
group such as alopecia totalis, alopecia universalis,
although the mechanism of DPCP is still unknown®.
As a conventional protocol of DPCP treatment, the
patients need to be prior sensitized by 2% DPCP at
scalp. Thus DPCP reaction is mediated by delayed
type hypersensitivity reaction. After 2 weeks, the pa-
tient will be applied DPCP at the lowest concentration
0.0001% at scalp. The early development of dermatitis
after initial sensitization may be a predictor of posi-
tive outcome. The concentration will be stepped up
every month until hair regrowth®. The disadvantage
of conventional DPCP regimen is that patients need
a long time to applied DPCP from many months to a
few years. The principle of patch test in the present
study helped to find out the effective concentration
that was able to stimulate the patients’ reaction in the
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initial step to reduce the duration for titrating DPCP
concentrations. This hypothesis assumed that the
overall duration of treatment should be shortened.
The results showed that patch test had been positive
with the concentration from 0.01 to 1% DPCP. Thirty
percent of these patients responded to 0.5% DPCP as
shown in Table 1.

The previous study reported that the response
rate of DPCP relied on type, duration, and severity of
AA.Ohlmeier MC et al. conducted a large retrospective
study of 142 patients treated with DPCP and found that
51 patients (37.8%) had complete response, 20 patients
(14.8%) exhibited partial response, 26 patients (19.3%)
experienced minimal response and 38 patients (28.1%)
had no response after DPCP therapy®. Pericin M and
Triieb RM. performed a study of severe AA (involved
morethan 40% of scalp hair). The total response rate
was 70.6%, complete remission rate was 30.9% and
partial remission rate was 39.7%®. The response rate
of the present study was 25%, consistent with the pre-
vious reports. Thus DPCP therapy is acceptable as an
alternative treatment of AA. Additionally, the overall
duration of DPCP treatment was the interesting point

Fig.1 The patients performed open patch test with DPCP
in different concentrations at scalp.
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Fig.2 The hair regrowth of alopecia totalis patient with DPCP treatment was demonstrated in control site (left) and experi-

mental site (right).

2A: Before treatment 2B: After 10 weeks of treatment
2C: After 14 weeks of treatment 2D: After 34 weeks of treatment

in the present study because the patients were applied
with the higher concentration of DPCP at beginning.
The results were according to plan that the treatment
duration of the experimental groups was shorter than
the control groups approximately 4 weeks. It was
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implied that multi-concentration level patch test of
DPCP performed assisted to accomplish the complete
response faster than conventional protocol. Another
noticeable point of the present study was the outcome
of the partial response group. In this group, the aver-
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Fig.3 The response duration that achieved 75% of hair
regrowth that was illustrated by Kaplan—Meier
analysis had no statistically significant difference.
(p-value = 0.81).

age percentage of hair regrowth area was 29.4%. It
was likely to get good response, if the treatment was
continued. Prolong DPCP therapy maybe benefit to
some patients who had unsatisfactory outcomes with
other treatments.

In addition to the complication of DPCP
therapy, the common side effects, including vesicle
formation, generalized eczema and folliculitis were
reported in both groups. But the incidence of compli-
cation did not increase in patch test guided regimen.
Nevertheless the present study was limited by small
sample size, multi-concentration level patch test guided
DPCP treatment needed further study to demonstrate
benefits.

Conclusion

Patch test guided DPCP therapy may be an
innovative practical model in treating patients with
severe, chronic alopecia areata including alopecia
totalis and alopecia universalis. The reason is that the
higher concentration in initial step assists to gain total
regrowth of scalp hair earlier than the conventional
protocol without increasing complications.

What is already known on this topic?

Topical immunotherapy, diphenylcyclopropen-
one (DPCP) has been proven to be efficacious in
treating patients with alopecia areata. DPCP induces
allergic contact dermatitis in the applied areas. How-
ever, it takes several weeks to achieve the optimal
concentration that stimulates hair regrowth.
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What is this study adds?

The treatment duration of patch test guided
diphenylcyclopropenone (DPCP) therapy was shorten
than conventional regimen. Moreover, better outcomes
were demonstarted in DPCP regimen. So, it is an
alternative practical regimen in alopecia totalis and
alopecia universalis treatment.
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