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Background: Folliculotropic mycosis fungoides (FMF) is a
variant of mycosis fungoides (MF) that is characterized clin-
ically by variable types of skin eruptions, including plaques,
acneiform lesions, and alopecic patches. Histopathologically,
FMEF is characterized by folliculotropic infiltrates. Objective:
This study was conducted to scrutinize the clinical and histo-
pathologic features of FMF in Koreans and the responses to
phototherapy. Methods: Twenty Koreans diagnosed with MF
who had histopathologic evidence of folliculotropism were
enrolled. Results: Eighteen patients had head-and-neck-re-
gion infiltration, while five had solitary lesion. In all patients,
the atypical lymphocytic infiltrate had a perifollicular dis-
tribution. Twelve patients were treated with ultraviolet A
(UVA)-1. Eleven of these 12 patients with early-stage FMF ex-
perienced >80% improvement (8: complete remission; 3:
partial remission). Four patients, including 2 who relapsed
after UVA-1, were treated with photodynamic therapy
(PDT), reaching complete remission after PDT. Conclusion:
As FMF has variable clinical presentations, skin biopsy is re-
quired to confirm the diagnosis. And both UVA-1 and methyl
aminolevulinate-PDT are clinically effective in treatment of
early-stage FMF. (Ann Dermatol 30(2) 192~ 201, 2018)
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INTRODUCTION

Mycosis fungoides (MF) is the most common form of cuta-
neous T-cell lymphoma (CTCL)"?. The folliculotropic form
of MF differs clinically and histopathologically from clas-
sic MF. Therefore, it is important to better understand the
characteristics of this variant form®. Folliculotropic my-
cosis fungoides (FMF) is a common subtype of MF*, which
is characterized by various types of skin eruptions, includ-
ing infiltrative plaques, acneiform lesions, cysts, and alo-
pecic patches. Histopathologic findings showed folliculo-
tropic infiltrates.

Ultraviolet A-1 (UVA-1) phototherapy was first described
in 1978, and has since become a valuable treatment for
sclerotic and T-cell mediated diseases. Compared to UVB,
UVA-1 penetrates into the deeper layers of reticular der-
mis’. Previously, some have investigated the therapeutic
effects of UVA-1 on MF. However, only a few studies
have addressed UVA-1 phototherapy in FMF. In this study,
we scrutinized the clinical, pathological, and immunohis-
tochemical features of FMF in 20 Korean patients and
evaluated patients’ responses to phototherapy, especially
with regard to UVA-1 and photodynamic therapy (PDT).

MATERIALS AND METHODS

Patients

This study included 20 patients with histopathologic evi-
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dence of folliculotropism who were diagnosed with MF at
the Department of Dermatology, Kosin University Gospel
Hospital, Busan, Korea. This study was approved by the
Institutional Review Board of the Kosin University Gospel
Hospial (IRB no. KUGH 2017-01-001).

Clinical assessment

The following data were collected: patient age, gender,
disease duration, distribution of skin lesion, symptoms,
TNM stage, treatment responses, and follow up.

Histopathological and immunohistochemical evaluations

Biopsies were conducted on follicular (comedo-like, cyst-
ic, and acneiform) lesions. We observed the histopatho-
logic features of typical MF and evidence of folliculotropism.
Paraffin-embedded tissue sections were stained using
monoclonal antibodies against CD4 and CD8.

Therapeutic procedures and assessment of therapeutic
effectiveness

UVA-1 phototherapy was delivered using SELLAMED
3000 (Sellas Medizinische Gerate GmbH, Gevelsberg,
Germany). Patients were treated with medium-dose (65
J/em?) or high-dose (100 J/cm®) UVA-1 phototherapy. The
main wavelengths were emitted from 340 nm to 400 nm.
The irradiation intensity of SELLAMED 3000 was 70
mW/cm? at a distance of 30 cm. The frequency of therapy
ranged from 3 to 5 times weekly. For PDT, a 16.8% methyl
aminolevulinate (MAL) cream (Metvix® cream; Galderma,
Paris, France) was applied topically to the lesion in a
1-mm-thickness with a 5-mm border extending to the nor-
mal skin. The lesion was then covered with an occlusive,
light-shielding dressing. After 3 hours, the dressings were
removed, and the cream was washed off with a 0.9% sal-
ine solution. The lesions were irradiated with red light
from a light-emitting diode (Aktilite CL128; PhotoCure
ASA, Oslo, Norway) at a mean wavelength of 630 nm, a
total light dosage of 37.5 )J/cm’, and an irradiation in-
tensity of 75 mW/cm’ at skin level for 8 minutes 20
seconds. The patients received MAL-PDT sessions once per
month. In order to evaluate therapeutic efficacy, clinical
photographs were taken at every visit with the same digi-
tal camera (@ 350; Sony, Tokyo, Japan), in the same pos-
ture, and under controlled lighting conditions. Two in-
dependent dermatologists assessed patients’ responses to
phototherapy based on these photographs. The clinical re-
sponse was defined as complete improvement (=95%
clinical improvement); partial improvement (=50% clin-
ical improvement); or no response (<50% clinical im-
provement). All the patients were followed every 1 to 2
months to detect any recurrence after the treatment was
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completed.

RESULTS

Clinical manifestations

Twenty (5.5%) of the 366 MF patients had FMF. Twelve
(60.0%) of these 20 patients were male, and eight (40.0%)
were female. The patients’ ages ranged from 32 years to
68 years, with a mean of 47.4 years. The disease duration
ranged from 3 months to 2 years, with a mean of 1.9 years
(Table 1). Eighteen of 20 patients experienced itching,
among whom 13 had intense pruritus. The remaining 2
had no subjective symptoms. The most common involved
site was the head and neck (90.0%). Six (30.0%) patients
had lesions on the face, while five (25.0%) had lesions on
the extremities. Five patients (25.0%) had solitary lesions.
Skin lesions presented as follicular papules in 12 patients
(60.0%), folliculocentric lesions in 2 patients (10.0%),
patch/plaques in 19 patients (95.0%), and erythroderma in
3 patients (15.0%) (Table 2). Interestingly, agminated fol-
licular lesions were identified in 3 patients. In addition,
patients who showed erythroderma previously were found
to have MF presenting as Ofuji’s papuloerythroderma and
folliculotropic Sézary syndrome (FSS). In this study, alope-
cia was observed in a patient (#15), which manifested as
eyebrow loss. Four patients were previously diagnosed
with conventional MF; among them, patient #10 had a
concurrent ichthyosiform lesion. According to the TNM
classification, 15 patients (75.0%) had stage 1A, 3 (15.0%)
had stage IB, and 2 (10.0%) had stage IVA disease (Fig. 1~
4, Table 1).

Table 2. Summary of clinical findings of 20 patients with
folliculotropic mycosis fungoides

Patient no.

Sites of involvement

Head and neck 18 (90.0)

Trunk 6 (30.0)

Extremities 5 (25.0)
Morphologic features of lesions

Alopecia 0 (0)

Loss of eyebrow 1 (5.0)

Follicular papules 12 (60.0)

Folliculocentric lesions 2 (10.0)

(milia, cyst and acneiform lesions)

Patches/plaques 19 (95.0)

Erythroderma 3 (15.0)
Intense pruritus 13 (65.0)

Values are presented as number (%).
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Fig. 1. (A) Localized erythematous discrete plaques and multiple milia-like lesions on the face. (B) Biopsy specimens show a perifollicular
cell infiltrate (H&E, x40). (C) Small and medium to large pleomorphic lymphocytes with large cell transformation (arrows) are seen
(H&E, x200) (patient #13).

Fig. 2. (A) Papuloerythroderma with a typical sparing of the abdominal skin folds (‘deck-chair’ sign) and plaques with follicular
accentuation. (B) Biopsy specimens show perifollicular infiltrate and coarse collagen bundles in the papillary dermis (H&E, x40).
(C) Folliculotropic lymphocytes and eosinophilic folliculitis are seen (H&E, x200) (patient #8).

Fig. 3. (A) Agminated lesion of erythematous discrete papules on the left chest. (B) Close-up view. (C) After 4 times of methyl
aminolevulinate-photodynamic therapy treatments, the skin lesions disappeared almost completely. (D) Close-up view. (E) Biopsy
specimens show a large dilated follicular unit distended by keratinous material and infiltrated by lymphocytes (H&E, x40) (patient
#16).

observed in 17 patients (85.0%). Follicular mucinosis was
observed in 7 patients (35.0%). Syringotropism was ob-
The atypical lymphocytic infiltrates had a perifollicular served in 1 patient (5.0%). All 20 patients had a peri-
distribution in all patients (100%). Epidermotropism was follicular cell infiltrate (100%). There was follicular de-

Histopathological findings
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Fig. 4. (A) The facial skin with development of leonine face and scaly patches with erythroderma. (B) Biopsy specimens show a
dense band-like infiltrate of lymphocytes in the upper dermis and stuffed dermal papilla with lymphocytes (H&E, x40). (C) Follicular
and perifollicular infiltrates of lymphocytes with follicular mucin are seen (H&E, x100) (patient #9).

struction in 7 patients (35.0%). Cystic dilatation was ob-
served in 6 patients (30.0%). Foreign body granuloma was
observed in 2 patients (10.0%). Large cell transformation
(LCT) was observed in 4 patients (20.0%). In addition, tis-
sue eosinophilia was observed in 9 patients (45.0%).
Seven of these 9 patients had an eosinophil infiltrate with
eosinophilic folliculitis (35.0%). Eosinophil infiltrate in the
epidermis was observed in 4 patients (20.0%). Eosinophil
infiltrate in the dermis was observed in 9 patients (45.0%).
Plasma cell infiltrate was observed in 11 patients (55.0%).
The involvement of subcutaneous fat was observed in 3
patients (15.0%).

Finally, we detected the histopathologic findings of con-
ventional MF, which were similar to those findings from
previous reports. Compact orthokeratosis and thinning of
the granular layer were observed in 1 patient (patient #10)
(Fig. 1~4, Table 3).

Immunohistochemical findings

In most patients, the atypical lymphocytes expressed both
CD4 and CD8 antigens. In addition, most patients had a
predominance of CD4-positive T cells, compared to
CD8-positive T cells. The CD4/CD8 ratio was >10 in 10
patients (Table 4).

Treatments and courses

Phototherapy was conducted in 16 of the 20 patients.
Specifically, UVA-1 phototherapy, psoralen plus UVA
(PUVA), and MAL-PDT were performed in 12, 2, and 2
patients, respectively. Among the 12 patients who were
treated with UVA-1, 9 achieved complete remission (CR),
while 3 showed partial remission (PR). Among those who
had CR, 5 experienced a relapse. Two of these 5 patients

were retreated with UVA-1, and then one reached CR,
while the other is still undergoing treatment (given inter-
mittent deterioration, as well as some improvement). Two
patients who initially experienced relapse received PDT,
and then both achieved CR. One patient (#8) responded
to UVA-1 phototherapy initially, but later recurred as MF
presenting as Ofuji’s papuloerythroderma, and eventually
died. Among all the patients, 2 were treated with PUVA,
and one reached CR. Another patient reached PR, but pri-
mary cutaneous anaplastic large-cell lymphoma (PCALCL)
developed 10 months later. Two patients were treated
with PDT from the beginning, and both achieved CR. One
patient (patient #9) was confirmed to have FSS and died
despite chemotherapy. Of the 20 patients with FMF, 2
died of lymphoma during a mean 14.2 months of fol-
low-up (Table 1).

DISCUSSION

The clinical presentation of FMF often differs from the
patches and plaques in conventional MF and could not
make the clinical impression of MF. Ultimately, this dis-
crepancy can delay the diagnosis of FMF®. The most no-
ticeable difference between FMF and conventional MF is
the distribution of lesion. Conventional MF develops in a
bathing suit distribution, with sparing of the head-and-neck
region. In contrast, FMF has a predilection for the
head-and-neck region”. In agreement with previous stud-
ies, most patients (90.0%) in this study had head-and-neck
involvement. The extent of the lesions was also quite vari-
able*. FMF often presented as a solitary lesion, which is
called unilesional FMF. In a small number of patients, but
more frequently, there were more extensive lesions in-
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Table 4. Immunohistochemical findings of 20 patients with
folliculotropic mycosis fungoides

Immunophenotype
Case
CD4/CD8 ratio
1 ND
2 4:1
3 ND
4 4:1
5 >10:1
6 ND
7 >10:1
8 >10:1
9 >10:1
10 >10:1
11 >10:1
12 6:1
13 >10:1
14 >10:1
15 6:1
16 >10:1
17 4:1
18 ND
19 >10:1
20 6:1
ND: not done.

volving >10% of the skin surface. In contrast to a pre-
vious study in which unilesional FMF did not have predi-
lection for the head-and-neck-region'®, all 5 cases of unile-
sional FMF in this study involved the face. Unilesional
FMF has an excellent prognosis, in sharp contrast to ex-
tensive FMF, which has a poor prognosis in many pre-
vious reports. None of the unilesional FMF patients de-
scribed in the literature had multifocal cutaneous or in-
ternal spread'’. Among 5 patients with unilesional FMF in
this study, one was treated with UVA-1 for a lesion that
was solitary at initial diagnosis and achieved CR. However,
the patient then experienced relapse 5 months later, with
the development of multiple lesions. However, all 5 pa-
tients with unilesional FMF who were treated with photo-
therapy (4 patients with UVA-1, 1 patient with MAL-PDT)
eventually achieved CR, including the patient who relapsed.
Patients with FMF usually present with follicular eryth-
ematous papules and plaques, alopecia, and folliculocentric
lesions. Follicular papules were observed in 12 patients
(60.0%), folliculocentric lesions in 2 (10.0%), and patch-
es/plaques in 19 (95.0%). In 3 patients (#5, #16, #19), there
were agminated lesions characterized by prominent fol-
licular distribution of the lesions without the interfollicular
epidermis involvment''. Agminated lesions can be easily
overlooked; therefore, recognizing such skin lesion as a
possible clinical manifestation of FMF is important in the

Clinicopathologic Features and Phototherapy of FMF

diagnosis of FMF. Previous studies have reported FMF cas-
es were accompanied by classical MF or ichthyosiform
MF'?. We also observed FMF patients with concurrent
classical MF or ichthyosiform MF. In very rare cases, FMF
presents with diffuse erythroderma. In this study, diffuse
erythroderma occurred in 3 patients. In 2 of these patients,
the erythroderma progressed to stage 1VB, and they died
of FMF despite the continuous treatment. Therefore, the
presence of erythroderma appears to be a poor prognostic
factor. Two of these patients had the ‘deck-chair sign,” in
which there are pruritic erythematous papules and ex-
tensive erythema sparing all skin folds. This is character-
istic clinical feature of Ofuji’s papuloerythroderma, which
most likely represents a variant of MF with a similar clin-
ical presentation, protracted course, and high peripheral
eosinophilia'""”. In addition, one of 3 patients with eryth-
roderma was diagnosed with FSS characterized by both
folliculotropism and leukemic involvement. These two
manifestations are aggressive variants of MF, which have a
more fatal clinical course than classical MF and tend to be
resistant to skin-directed therapies'*.

In patients with CTCL, blood eosinophilia and activation
of tissue eosinophilia are poor prognostic factors'. In one
previous study, the prominent eosinophilic infiltration was
a reasonably specific marker of associated pruritus®. In this
study, 9 patients had findings of tissue eosinophilia. Four
of these patients had a relapse and one of them died of
FMF. One of 9 patients developed PCALCL 10 months af-
ter treatment. Among the 4 patients who had been diag-
nosed with conventional MF in this study, tissue eosino-
philia was observed in 3 patients. In addition, the 9 pa-
tients with tissue eosinophilia all complained of intense
pruritus. Patients with MF and Sézary syndrome in ad-
vanced stage 1IB-IV disease have a high incidence of LCT.
In previous studies on large cohorts of MF patients, FMF
was associated with poorer survival'®. In the patients with
transformation of skin lesions alone, FMF was a strong and
independent predictor of reduced survival'’. In this study,
LCT occurred in 4 patients (20.0%), 2 of whom died sev-
eral years after LCT was diagnosed. The other 2 patients
are still receiving treatment. Unfortunately, however, there
has not been a satisfactory effect to date. In prospective
cohort study of 203 patients with FMF, van Santen et al.'®
reported that clinical stage, age over 60 years old, LCT,
and extensive secondary bacterial infection at the time of
first presentation were independent prognostic factors for
disease progression and/or poor survival. In this study, al-
though the number of patients is small, diffuse eryth-
roderma, LCT, and tissue eosinophilia may be associated
with poor prognosis and a solitary lesion was shown to be
good prognostic factor.
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Other studies have found that FMF is less responsive to
treatment than classic MF®. In FMF, lymphocytic infiltrates
penetrate deeper into the hair follicles, which limit the re-
sponse to superficial treatments such as topical cortico-
steroids and UVB phototherapy®'®. There are few reports
in the literature regarding use of UVA-1 phototherapy in
the treatment of FMF. UVA-1 has many advantages in the
treatment of FMF. For instance, it penetrates deeper than
PUVA and narrowband UVB?>?'. Due to such skin pene-
tration properties, hair follicle cells are also vulnerable to
UVA-1%. In addition, UVA-1 induces an immediate apop-
totic cell death in human T lymphocytes®. Yamauchi et
al.” found that malignant T cells are more sensitive than
normal cells in UVA-1 radiation-induced apoptosis.
UVA-1 also has a sensitive effect on neoplastic cells by in-
creasing the production of TNF-a. Because of these fea-
tures, UVA-1 shows more favorable and faster therapeutic
effectiveness on papular or folliculocenteric lesions with
cell infiltration at the relatively deeper sites which is char-
acteristic presentation of FMF. Fortunately, UVA-1 does
not require psoralen, thereby lowering the risk of photo-
toxic reactions, compared to that with photo-
chemotherapy®*. Given these properties, UVA-1 can also
be used as a maintenance therapy. In this study, 12 patients
were treated with UVA-1 phototherapy. The lesions in 11
of 12 patients with early-stage MF improved by more than
80% with this modality (8: CR; 3: PR).

The treatment mechanism of PDT on MF has not been
clearly established. One hypothesis suggests that PDT gen-
erates reactive oxygen species and directly destroys malig-
nant lymphocytes through a PDT-induced inflammatory
reaction”’. However, there are few studies that have
shown the therapeutic effects of PDT in FMF patients. In
one previous study, 8 lesions on the face and neck were
treated with PDT using 16.8% MAL cream. Seven of these
lesions (88%) achieved CR; therefore, the group reported
that MAL-PDT is effective for FMF on the face and neck®.
In this study, 2 patients with stage IA and lesions on the
face achieved CR after undergoing MAL-PDT for a total of
2 doses (once per month). Another 2 patients in stage IA
with follicular lesions on the chest and face reached CR af-
ter UVA-1 treatment; however, these patients then devel-
oped relapse. These 2 patients with relapse subsequently
underwent MAL-PDT once per month (for a total of 4
times), and both achieved CR. None of the four patients
aforementioned experienced any relapse over an average
of 36 months of follow-up from the last treatment. MAL-PDT
was performed 3 times on average, at a frequency of once
per month. This treatment schedule was more frequent
than that used in previous studies. The 4 patients with
stage IA FMF, including the 2 patients who experienced a
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relapse, achieved CR. This result demonstrates MAL-PDT's
excellent therapeutic effect in FMF. Methyl ester bond of
MAL has great lipophilicity. This enables MAL to pene-
trate deeper into skin and make effect of MAL-PDT more
selective for pilosebaceous unit”. In this way, MAL-PDT
may be specific for FMF among MF. MAL-PDT is also ad-
vantageous considering its noninvasive nature, relative se-
lectivity, low risk of toxicity, and excellent cosmetic
outcomes. Therefore, MAL-PDT may be a good treatment
option in FMF. In particular, MAL-PDT is efficacious at an
early stage, in cases that are resistant to initial therapy, or
in cases of relapses on a sensitive area (such as the face or
neck).
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