Acta Derm Venereol 2009; 89: 155-159

CLINICAL REPORT

Therapeutic Effectiveness of Various Treatments for Eosinophilic

Pustular Folliculitis
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Eosinophilic pustular folliculitis is a rare dermatosis. Re-
cently, in addition to oral indomethacin, other treatments
have been applied for eosinophilic pustular folliculitis.
The aim of this study was to assess the effectiveness of
various therapies encompassing conventional to newly
applied drugs for eosinophilic pustular folliculitis. Twen-
ty patients with eosinophilic pustular folliculitis seen in
our department were investigated. The effectiveness of
each treatment was assessed by a severity score index.
Eleven patients were treated with oral indomethacin, and
the severity scores of all patients were decreased after the
treatment. Oral cyclosporine was markedly effective in
all 11 patients treated, and topical tacrolimus ointment
alleviated eosinophilic pustular folliculitis in 3 of 7 with
one patient showing a remarkable reduction in the se-
verity score. In addition to indomethacin or other oral
non-steroidal anti-inflammatory drugs, oral cyclospori-
ne and topical tacrolimus may be beneficial choices when
patients have been resistant to previous treatments. Key
words: eosinophilic pustular folliculitis; indomethacin; cy-
closporine; tacrolimus.

(Accepted August 25, 2008.)
Acta Derm Venereol 2009; 89: 155-159.

Shoko Fukamachi, Department of Dermatology, University
of Occupational and Environmental Health, 1-1 Iseigaoka
Yahatanishi-ku, Kitakyushu 807-8555, Japan. E-mail:
fkme-shk@med.uoeh-u.ac.jp

Eosinophilic pustular folliculitis (EPF), first reported in
1965 (1), is arare dermatosis. It is clinically characterized
by recurrent, pruritic, erythematous patches consisting
of follicular papules and sterile pustules with peripheral
blood eosinophilia. It affects the face, trunk and extre-
mities, occasionally extending to the palms and soles.
While some Western patients with EPF are positive for
human immunodeficiency virus (HIV) and exhibit papu-
les mainly on the trunk (2, 3), almost all Japanese patients
are HIV-negative and have annularly configured lesions
mostly on the face and upper back. Histopathologically,
EPF shows predominant infiltration of eosinophils into
hair follicles (4-6). Although the aetiology has not been
fully elucidated, a Th2-mediated, interleukin (IL)-5-indu-
ced mechanism has been proposed (4-6). IL-5 is known
to be a growth and differentiation factor for eosinophils
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and may also be involved in the migration of eosinophils
to the follicles (4, 6).

Among several treatment options for EPF, indome-
thacin has been used as one of the first-line treatments
since 1984, when oral administration of this non-
steroidal anti-inflammatory drug (NSAID) was reported
to exert a therapeutic effect on EPF (7-10). Other
treatments capable of improving EPF include oral and
topical corticosteroids (11, 12), oral minocycline (13),
roxithromycin (14) and aminodiphenyl sulfone (DDS)
(15—17). More recently, systemic Th1-skewing reagent
interferon-y (IFN-y) (4, 6) and immunosuppressive
agents, including oral cyclosporine (6,18) and topical
tacrolimus (5, 19), have been used for the treatment
of EPF.

Over the past 10 years, we have seen 20 patients with
EPF and treated them with various modalities. To eva-
luate further the efficacy of each therapy, we performed
a retrospective study with the use of our records and
photographs. We assessed changes in the intensity of
skin eruption before and after treatment by using the
severity score index composed of erythema, papules,
pustules, pruritus, and number of involved sites.

MATERIALS AND METHODS

Patients

We included all patients who had been diagnosed and recorded
as EPF in our hospital, and analysed them retrospectively.
Twenty patients with EPF, who were seen from 1998 to 2007
in the Department of Dermatology of our University Hospital,
were enrolled in this study (Table I). The patients consisted
of 6 men and 14 women, mean age 38 years (age range 23—69
years). The diagnosis of EPF was made based on the clinical
appearance, symptoms and histological findings (20-22). Pe-
ripheral eosinophil counts were examined in 13 patients, and 5
of them had eosinophilia (> 500/ul). Skin biopsy was performed
in 20 patients with the typical result of follicular infiltration
of eosinophils, including one patient diagnosed as EPF by a
dermatologist in another private clinic prior to referral to us.
Although the eosinophil counts in cases 3 and 15 were more
than 1000/ul, they did not show any other organ symptoms seen
in hyper-eosinophilic syndrome, and eosinophils infiltrated
mainly around hair follicles in the biopsy specimens. This study
included one HIV-positive patient (case 5).

Assessment score

To assess the effect of each treatment, we used a “severity
score index for EPF”, which we determined as follows. Based
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Table 1. Patients enrolled in this study

Treatments
Systemic Topical

Pat. no. Age/Sex  Eos/ul Indomethacin Loxoprofen Cyclosporine IFN-y DDS Indomethacin ~ Tacrolimus  Combination with

1 24/F 208 PR s-steroid

45/F 165 PR MC

3 30/F 1123 PR

4 45/M 609 PR

5 69/M ND PR t-steroid, MC

6 64/F ND PR MC

7 49/F 256 PR NR s-steroid, MC

8 29/M 492 PR t-steroid, MC

9 45/F 417 PR t-steroid, RXM
10 23/F 340 PR PR NR NR s-steroid, RXM
11 24/M ND PR PR
12 26/M 667 PR PR PR NR s-steroid, RXM
13 25/F 294 CR PR
14 35/F 768 NR PR NR t-steroid, MC, RXM
15 41/M 1555 NR PR NR NR RXM
16 31/F 235 PR PR CR RXM
17 40/F ND PR
18 44/F ND RXM
19 35/F ND PR
20 43/F ND PR

Eos: eosinophil counts per ul; s-steroid: systemic steroid, MC: oral minocyclin; t-steroid: topical steroid; RXM: oral roxithromycin; DDS:
dimethyldiphenyl sulfone; IFN-y: systemic interferon-y; ND: not done; PR: partial response, defined as the severity score of post-treatment lower than that
of pre-treatment; CR: complete response, defined as the severity score of post-treatment lowered to 0; NR: no response, defined as the severity score of

post-treatment equal to or higher than that of pre-treatment.

on the essential features of EPF, we chose five items, three
from eruption elements (erythema, papules and pustules), one
from symptoms (pruritus), and the number of involved sites.
We scored the former four items from 0 to 3 points (0, none;
1, mild; 2, moderate; and 3, severe). When the patient had
several areas of lesions, we selected the most severe area for
scoring. The number of involved sites was assessed from 0 to
4. In the patient enrolled, “4” was the highest number of the
affected sites, and “0” was for patients completely improved
after therapy. The final assessment was made with the sum of
the above values (from 0 to 16), and we scored them before
and after each treatment with revision of the records and pho-
tographs of the patients.

Therapies and evaluation

When a single therapy was applied, the assessment was per-
formed before and after a given treatment. In some patients,
two or more monotherapies were administered in a sequential
fashion, and the efficacy of each therapy was evaluated just
before and after treatment. The duration of each therapy was
1-4 weeks. In the case of combined therapies, the patients
were administered with both the evaluated and non-evaluated
drugs. The non-evaluated drug(s) continued without any change
in dose for at least one week prior to the beginning of the
evaluated drug. The duration of treatment with the evaluated
drugs was 1-24 weeks, except for cases 5 and 8 who had been
treated intermittently for one and 4 years, retrospectively. The
evaluated drugs included oral indomethacin (25-50 mg daily
for 1-8 weeks), another oral NSAID (loxoprofen, 60—120 mg
daily for 1-8 weeks), topical indomethacin (1% [w/w] twice
daily for 2—12 weeks), oral cyclosporine (100—150 mg daily for
2-12 weeks), and topical tacrolimus (0.1%). The non-evaluated
drugs included oral corticosteroids (prednisolone 10 mg daily
and betamethasone 1-2 mg daily), and topical corticosteroids
(twice daily for 3-24 weeks), oral minocycline (100-200 mg
daily) and oral roxithromycin (300 mg daily). We could not as-
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sess the therapeutic effect of these non-evaluated drugs, because
they were mostly used together with the above-evaluated drugs,
including indomethacin, cyclosporine, or tacrolimus. Oral DDS
(75 mg daily) and IFN-y (2 x 10° Japanese reference unit [JRU]
daily) were used for a single patient.

RESULTS

The changes in the severity score before and after
treatments are shown in Fig. 1, and the number and
percentage of patients showing complete or partial
responses are summarized in Table II. The follow-up
period was from one to 8 months.

Eleven patients were treated with oral indometha-
cin. Among them 4 patients received indomethacin
monotherapy and the rest were given indomethacin in
combination with other drugs (Table I). Indomethacin
improved the skin lesions of all 11 patients, as the

Table 1. Therapeutic effectiveness of each drug for eosinophilic
pustular folliculitis

Patients successfully treated®

Drug n (%)
Systemic administration
Indomethacin 11/11 (100)
Loxoprofen 2/4 (50)
Cyclosporine 6/6 (100)
Topical application
Indomethacin 3/5 (60)
Tacrolimus 3/7 (43)

“Number of patients showing complete or partial response.



mean score was remarkably reduced from 10.2 to 3.7
(Fig. 1A). Four patients were treated with another oral
NSAID, loxoprofen sodium. The mean severity score
was changed from 8.5 to 6.0, without statistical signi-
ficance (p=0.11), but it is notable that 2 of 4 patients
were improved by this treatment (Fig. 1B). Oral cy-
closporine was greatly effective in all 6 patients treated,
as the mean severity score was reduced from 8.3 to 3.3
(Fig. 1C). Topical indomethacin did not statistically
alter the severity score (Fig. 1D). Seven patients were
treated with topical tacrolimus. In one patient (case 16)
among them, whose biopsied skin specimen from the
face showed a dense infiltrate of eosinophils around hair
follicles and sebaceous glands, confirming the diagnosis
of EPF (Fig. 2C), the eruption disappeared completely
with topical tacrolimus treatment (Fig. 2 A, B), and in
the other 2 patients (cases 11 and 13), their severity
scores were reduced by this drug. However, the overall
scores in all 7 patients were not significantly decreased
(Fig. 1E). IFN-y and DDS were used in a single patient,
respectively, and each patient showed a partial response
or no response; the severity score indices were changed
from 15 to 7 and from 3 to 3, respectively.

DISCUSSION

Oral indomethacin is a conventional treatment for
EPF (9). The present study further confirmed its ef-
fectiveness, since the severity scores were reduced in
all 11 patients. Four patients responded well to indo-
methacin alone and the rest did so in combination with
other drugs. However, it should be noted that some
of the 9 patients who were not treated with oral indo-
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methacin in this study had already received this drug
in other clinics without a good therapeutic response.
This exclusion of potential low responders from this
study might yield a biased result in its effectiveness.
Another oral NSAID, loxoprofen, was also effective
in 2 of 4 patients, but the overall efficacy seemed to be
limited. Although the mechanism underlying NSAID
efficacy remains unclear, it has been proposed that this
inhibitor of cyclooxygenase reduces a certain factor
that attracts eosinophils into the hair follicles (23),
and indomethacin decreases the expression of major
eosinophil chemokine receptor CCR3 on eosinophils
(24). In addition, the action of NSAIDs depends on the
activity of cellular kinases, but the dependency differs
among NSAIDs. For example, indomethacin is capable
of acting peroxisome proliferator-activating receptor y
(PPARY), whereas other NSAIDs are incapable (25). It
might influence the differential effectiveness for EPF
between indomethacin and other NSAIDs. Topical
indomethacin partially improved EPF in 3 out of 5 pa-
tients, but the overall severity score was not statistically
decreased. Moreover, 2 out of 3 patients improved with
topical indomethacin were treated with roxithromycin
or systemic steroid in combination, further suggesting
its partial contribution to the therapeutic effect.
Cyclosporine is a potent generalized suppressor of
cytokine production by T lymphocytes, and a couple of
reports documented successful treatment of EPF with
systemic cyclosporine (6, 18). Our study demonstrated
that cyclosporine is a powerful drug for EPF in patients
refractory to other treatments. Since the doses used in
this study were low (100—150 mg daily, corresponding
to 1.7-3.0 mg/kg/day), cyclosporine is considered to
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exert a clinical efficacy without side-effects in most
patients. Another immunosuppressive calcineurin inhi-
bitor, tacrolimus, has been established as an alternative
to topical corticosteroids for inflammatory skin diseases
(26), such as atopic eczema. Tacrolimus inhibits T-cell
activation and resultant release of both Thl and Th2
cytokines (27, 28), including IL-2, IL-4, and IL-5. There
have been several reports of successful treatment with
topical tacrolimus for EPF (5, 29, 30). Our study sug-
gests that topical tacrolimus has a therapeutic effect in
limited patients; it occasionally exerts a positive effect,
presumably when the patient’s skin condition allows
the drug to penetrate. It is also notable that this study
included only two cases that show complete responses
to the calcineurin inhibitors, one treated with oral cy-
closporine and the other with topical tacrolimus. This
may provide not only a good therapeutic indication of

Fig. 2. A patient showing remarkable improvement with topical tacrolimus
treatment. Clinical pictures (A) pre-treatment (severity score: 12) and (B)
post-treatment (severity score: 0). The patient was a 3 1 -year-old woman who
presented with 4-month history of an annular eruption on her face and multiple
red and brownish plaques accompanied with papules and pustules on her
trunk and extremities. She was initially treated with oral loxoprofen sodium
120 mg daily, oral roxithromycin 300 mg and topical indomethacin twice a
day. Two weeks later, the redness became mild and pustules disappeared, but
the eruption and pruritus remained at level 9 of the severity score. Topical
tacrolimus twice a day was added to her regime for another 24 weeks. All
plaques and pruritus disappeared completely (severity score: 0). (C) Abiopsied
skin specimen from the face (H&E stain x200), showing a dense infiltrate of
eosinophils around hair follicles and sebaceous glands.
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these immunosuppressants but also an important clue
for elucidation of the mechanism of EPF.

EPF is an uncommon disease with prominent symp-
toms and often refractory to treatments. Lack of compre-
hensive reports on therapies for EPF may have yielded
some confusion on the therapeutic approaches. The num-
ber of patients enrolled here is limited and the study is
retrospective. However, we found that the severity score
index is a useful means of assessment of EPF therapies.
By using this score, it is suggested that oral cyclosporine
is highly effective as well as oral indomethacin. It is
recommended that oral indomethacin serves as the first
choice for treatment of EPF. When it is ineffective or
unavailable because of its side-effects, oral cyclosporine
is a candidate for second-line treatment. Topical indome-
thacin and tacrolimus can be used in combination with
the systemic drugs. Further assessment of combination
therapy is required in future studies.
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