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key words pulmonary tumor thrombotic microangiopathy (PTTM),
platelet-derived growth factor (PDGF), ground-glass opacity, D-dimer, imatinib
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ABSTRACT

To verify the usefulness of moisturizers, a multi-center study was conducted on patients with atopic dermatitis
who visited 3 university hospitals in Japan between November 2009 and March 2012. Thirty-seven patients with
dry skin and stable symptoms who were receiving topical and oral treatments were given moisturizers for 8
weeks. The moisturizers contained components such as glycerin and seawater minerals in 3 forms: lotion, emul-
sion, and cream. The moisturizers were chosen by physicians based on the degree of dryness of the patients’ skin.
In addition to observing the skin condition of the entire body, high-frequency conductance as a parameter of
skin surface hydration and transepidermal water loss (TEWL) in the buccal region and the medial side of the
forearm were measured, and those of the back were used for comparison. Furthermore, stratum corneum levels
of thymic stromal lymphopoietin (TSLP) and thymus and activation-regulated chemokine (TARC), both of
which were objective parameters for atopic dermatitis skin lesion severity, were analyzed using the tape strip-
ping method. At the beginning of the study, TSLP showed a correlation with skin symptoms (dryness, itching)
and high-frequency conductance, whereas TARC showed a correlation with skin symptoms (erythema, dryness,
itching) and TEWL. In addition, a correlation was noted among TSLP, TARC, and itching. At the end of the
study, erythema, dryness, itching, TEWL, TSLP, and TARC were significantly reduced, whereas high-frequency
conductance was significantly increased. The moisturizers clearly improved the dry skin symptoms of these pa-
tients with atopic dermatitis and improved the physiology of their sensitive and damaged skin. These findings
also support the involvement of cytokines/chemokines in the pathogenesis of atopic dermatitis lesions.

KEYWORDS
TSLP; TARC; Atopic Dermatitis; Moisturizer; Skin Physiology; Dry Skin

1. Introduction indicators reflecting disease condition are well known in
atopic dermatitis [5,6]. Furthermore, filaggrin gene vari-
ation has been reported in the onset of atopic dermatitis
[7,8]. 1t is also suggested that skin care products such as
moisturizers, are useful for repairing the skin barrier
function as symptomatic treatment for the symptoms of
atopic dermatitis, particularly dryness [9,10].

In the actual treatment of atopic dermatitis in derma-
tology, steroids and immunosuppressive drugs are used

In addition to its allergic aspect, atopic dermatitis in-
volves physiological aspects of the skin, such as barrier
function failure and abnormalities of the epithelium, par-
ticularly the stratum corneum [1,2]. Lipid reduction be-
tween corneocytes, such as ceramide in the stratum cor-
neum [3]; itching related with invasion of the epidermal
nerve fibers [4] and increased levels of serum TARC as

*Corresponding author.
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to treat inflammation from the allergy aspect. Skin phy-
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siological abnormality due to skin barrier failure is
treated with moisturizers such as Vaseline, which is used
externally to prevent dryness and exacerbation of in-
flammation. In addition, possible prevention of the onset
of atopic dermatitis by the application of moisturizers
from childhood has been reported in recent years, sug-
gesting the importance of moisturizer use [11,12]. It is

also suggested that skin barrier repair using moisturizing -

agents is useful for preventing transdermal sensitization
if the onset of atopic dermatitis is correlated with barrier
function failure and its related epicutaneous sensitization.
To verify the usefulness of moisturizers in sensitive,
damaged skin from the aspect of physiological function,
we evaluated the external use of moisturizers in patients
with atopic dermatitis and dry skin. To evaluate skin
physiology, we analyzed changes in the levels of thymic
stromal Iymphopoietin (TSLP) and thymus and activa-
tion-regulated chemokine (TARC) in the stratum cor-
neum [13-16], which induce allergy symptoms, promote
the production of various cytokines, and are involved in
the Th2 shift in addition to the generally used evaluations
of high-frequency conductance as a parameter of skin
surface hydration and transepidermal water loss (TEWL).
There were correlations between itching stratum cor-
neum TSLP (scTSLP) with skin symptoms (dryness,
itching) and high-frequency conductance. In addition,
stratum corneum TSLP (scTARC) showed a correlation
with skin symptoms (erythema, dryness, itching) and
TEWL as well as with scTSLP and scTARC. In addition,
improvement of the skin symptoms was related with
moisturizer use. We successfully verified a significant
reduction in TEWL, TSLP, and TARC; significant im-
provement of high-frequency conductance; and the use-
fulness of moisturizérs from the physiological aspect.

2. Methods.
2.1. Subjects

The subjects included 37 patients aged >20 years with
atopic dermatitis, dry skin, and stabile symptoms fol-
lowing external and oral treatment who visited 3 univer-
sity hospitals in Japan between November 2009 and
March 2012. There were no serious underlying diseases.
The physician in charge determined the appropriateness
of the present test. Before the study was initiated, the
patients were provided a thorough explanation of the
study content and objectives. The subjects participated in
the study of their own free will. There were no specific
criteria regarding age or sex, but the subjects were only
included after we had obtained written consent from
them or their guardians (in case of a minor).

2.2. Study Period and Institution

Each subject was studied for 8 consecutive months; the
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study extended from November 2009 to March 2012,
The institutions involved were the dermatology depart-
ments of Kumamoto University Hospital, Kyoto Univer-
sity Hospital, and Shimane University Hospital. The
study was conducted after approval was obtained from
the ethics review board of each institution.

2.3. Study Samples

The study samples included a lotion, emulsion, and
cream marketed by TOKIWA Pharmaceutical Co., Ltd
(Osaka, Japan) as treatment to improve the dry skin con-
dition in atopic dermatitis. Three moisturizers were used
for the study, all of which included Oligomarine®. Oli-
gomarine® consists of concentrated seawater and in-
cludes high concentrations of trace elements. The major
ions of Oligomarine® include Mg*', K*, Zn**, Se*’, and
Na'. The main moisturizing ingredients of the prepara-
tions used in this study are indicated below.

Lotion: 1, 3-butylene glycol, glycerin, hyaluronic acid.

Emulsion: glycerin, dipropylene glycol, betaine, squa-
lane, behenyl alcohol, pentaerythrityl tetraethylhexanoate,
petrolatum.

Cream: glycerin, 1, 3-butylene glycol, mineral oil, mi-
crocrystalline wax, behenyl alcohol, phytosteryl maca-
damiate, dipentaerythrityl tetrahydroxystearate/tetrai-
sostearate, stearic acid, palmitic acid. Thése samples be-
long to the cosmetics category (quasi-drug) under the
Japanese Pharmaceutical Affairs Law.

2.4. Usage

Skincare products and makeup such as cleanser and
foundation used prior to the study were continued during
the study. However, products with the same objective as
the moisturizers were replaced with the study samples.
The standard application was as follows: 2 - 3 mL/cm?
lotion and 1 - 2 mg/cm* emulsion or cream. The doctor in
attendance decided whether the degree of dryness of the
face and limbs would respond well to the lotion, emul-
sion, or cream. The study samples were applied twice a
day: once in the morning and once in the evening (after
bathing); application was adjusted according to the dry
skin condition and lifestyle. One type of formulation was
applied to the regions, but if the degree of dryness dif-
fered between the left and right side, we used different
moisturizing agents for the two sides. The back, to which
the study samples were not applied, was used for com-
parison.

Treatments for previously existing underlying diseases
and complications were continued during the study pe-
riod. In principle, the type, method, and dosage of the
treatment drugs (oral and external use) were not modified
during the study period; however, they were switched if
the physician in charge decided that they would affect the
study. Accordingly, those patients were excluded from
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the study.

2.5. Observation and Evaluation Methods

The physician in charge filled in a case card with each
patient’s information, (to avoid the possibility of connec-
tion) including identification number, age, sex, compli-
cations, and medication combination during the study
period (drug, method, and dosage), with the identity of
the patient concealed. The whole-body disease severity
of atopic dermatitis was evaluated according to 4 stages
(very mild, mild, moderate, and severe). In addition, the
following items were measured and evaluated at the be-
ginning and end of the study. Measuring points included
cheek, medial side of the forearm, and back (the unap-
plied control). Additionally, if different formulations
were used for the left and right sides, the observations
were tabulated as different regions.

2.5.1. Skin Findings

The degree of the skin condition (erythema, dryness, and
itching) of the buccal region and the medial side of the
forearm, to which the study samples were applied, was
scored according to 5 stages (none, 0; very mild, 1; mild,
2; moderate, 3; severe, 4).

2.5.2, Evaluation of Skin Physiclegy
After washing with soap, the measurement site was ex-
posed to constant air conditioning (room temperature,
21°C + 2°C; room humidity, 50% = 3%) and was eva-
luated after 10 min.

1) High-Frequency Conductance
High-frequency conductance, which is a parameter for
the hydration state of the skin surface, was evaluated 5
times using a 3.5-MHz high-frequency conductance
measurement device (SKICON-200EX®; IBS Ltd., Ha-
mamatsu, Japan). After exclusion of the highest and
lowest values, the mean of the remaining 3 values was
used as the measurement value of the high-frequency
conductance.

2) TEWL

TEWL was evaluated twice using a Tewameter® TM
210 unit (Courage + Khazaka electronic GmbH, Cologne,
Germany), and the obtained mean was used as the mea-
surement value.

2.5.3. Stratum Corneum TSLP and TARC Level
(scTSLP and sc TARC)

Immunohistochemical staining was performed using an-
ti-TSLP antibody (rabbit anti-human TSLP polyclonal
antibody [ab47943; Abcam, Cambridge, England]) and
anti-TARC antibody (mouse anti-human CCL17/TARC
monoclonal antibody [MAB364; R & D Systems, Min-
neapolis, MN, USA]). After staining, fluorescence im-
ages were captured using a fluorescence microscope
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(BZ-8100, Keyence, Osaka, Japan), saved in Adobe®
Photoshop® CS35, and the mean value of 5 visual fields of
cell area luminescence was calculated as the TSLP and
TARC values.

2.5.4. Safety

Details of adverse events (details of symptoms, degree,
presence or absence of cessation, measures, and out-
comes) were recorded on the case card. An event was
considered a side effect if a causative correlation with the
present study samples was found.

2.6. Statistical Analysis

Correlations among the evaluation values at the begin-
ning of the study were analyzed using Spearman’s rank
correlation, whereas the changes in values between the
beginning and end of the study were analyzed using a
paired #-test or Wilcoxon’s signed rank test.

3. Results
3.1, Subject and Case Characteristics

The mean age of the subjects was 27.7 + 10.3 years.
Whole-body disease severity was characterized as fol-
lows: very mild, 11 cases; mild, 15 cases; and moderate,
11 cases; there were no severe cases (Tabie 1). Compli-
cations included hay fever, asthma, allergic rhinitis, and
allergy-related conjunctivitis. There were no changes to
the treatment drugs (type, method, or dosage) for any

Table 1. Characterization of subjects.

Atopic dermatitis (AD)
Male Female
0-9 0 2
10-19 0 0
20-29 13 10
30-39 5 3
40-49 0 3
Age 50-59 0 1
60 - 00 0 0
Total n 18 19
Mean + SD 26.9+6.3 285+13.2
Total n 37
Mean + SD 27.7+103
Very mild 5 6
AD Mild 4 11
Severity Moderate 9 2
Severe 0 0
JCDSA
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cases during the study period.

3.2. Bkin Findings

The scores of the skin conditions (erythema, dryness, and
itching) in the buccal region and medial part of the fo-
rearm at the beginning and end of the study are listed in
Table 2. At the end of the study, a significant reduction
in erythema, dryness, and itching in the buccal region;
dryness and itching in the medial part of the forearm; and
dryness in the back were noted.

3.3. 8kin Physislogy

The high-frequency conductance and TEWL values of
the buccal region, medial side of the forearm, and back at
the beginning and end of the study are listed in Table 3.
The significant increase in high-frequency conductance
and a significant reduction in TEWL in the buccal region
and medial part of the forearm were noted. The high-
frequency conductance increased markedly even in the
untreated back area.

3.4. s¢TSLP and TARC

TSLP and TARC values of the buccal region, medial side
of the forearm, and the back, at the beginning and end of
the study are shown in Tzble 3. At the end of the study,
there was a significant decrease in the scTSLP and
scTARC levels. Stained images of the scTSLP and
scTARC are shown in Figure 1.

3.5, Safety

None of the patients dropped out due to worsening skin
condition or their own personal taste. All 37 patients
successfully completed the 8-week study. All the study
products were considered to be “without side effects.”

3.6, Correlation Analysis of Measurement Values

At the beginning of the study, scTSLP showed a correla-
tion with skin symptoms (dryness, itching) and high-
frequency conductance. Additionally, scTARC was cor-
related with skin symptoms (erythema, dryness, itching)
and TEWL as well as scTSLP and scTARC (Tabie 4).

4, Discussion

The studied skin condition was soothed with continuous
treatment. We believe that the 8-week moisturizer appli-
cation improved the skin conditions of the patients with
atopic dermatitis and dry skin. The skin physiological
tests generally used for studying the high-frequency
conductance and TEWL were evaluated and exhibited
improvement. In addition, to analyze the improvement of
the skin condition from the physiological aspect and cel-
Iular level in detail, we evaluated TSLP and TARC in the
stratum corneum.

TSLP is produced by keratinocytes during inflamma-
tion and promotes an inflammatory response related with
the Th2 cytokine. This study’s findings demonstrated a
correlation with stratum corneum moisture levels and the
improvement of dry skin after moisturizer use. TARC, a
chemokine that exhibits chemotaxis properties with white
blood cells, is produced in epidermal keratinocytes of
lesion areas in atopic dermatitis and is involved in the
local migration of lymphocytes (Th2 cells expressing
CCR4), inducing IgE production, eosinophil infiltration,
and activation related with the Th2-dominant immune
response, and is known to express various allergic
symptoms. In addition, because TSLP stimulates mono-
cytes and produces T cell-suppressing chemokines such
as TARC, a detailed evaluation of skin with atopic der-
matitis can be achieved by analyzing local TSLP and
TARC changes.

Table 2. Skin findings.

Erythema score Dryness score Itching score
n Mean S.E. n Mean S.E. n Mean S.E.
Before 38 0.92 0.18 38 1.53 0.19 36 1.33 0.20
Cheek After 38 0.53 0.15 38 0.63 0.16 36 0.58 0.20
)4 <0.01 " <0.01 . <0.01 "
Before 29 1.00 0.19 29 1.83 0.25 28 1.68 0.24
Forearm After 29 0.59 0.19 29 0.72 0.21 28 0.64 0.24
N 0.018 NS <0.01 - <001 "
Before 17 0412 0.173 17 1.294 0.306 17 0.76 0.26
(Cliﬁfrlzl) After 17 0235 0136 17 0.824 0231 17 0.53 0.26
P 0.083 N.S. 0.038 . 0.206 N.S.
Wilcoxon’s signed-rank test, “'p < 0.01, *p <0.05.
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Tabie 3. Evaluation of skin physiology.

Before After P
" Mean S.E. Mean S.E.

Cheek 30 95.8 18.2 169.3 20.5 0.002 .

Conductance (1S) Forearm 30 49.7 8.5 90.1 11.9 0.002 .
Back (Control) 17 66.3 19.5 65.4 14.9 0.950 N.S.

Cheek 30 19.3 2.3 14.2 1.6 0.029 :

TEWL (g/m*h) Forearm 30 19.3 29 12.8 1.8 0.050 '
Back (Control) 17 20.3 33 16.2 28 0.199 N.S.
Cheek 39 78.9 12.8 68.4 11.7 0.187 N.S.

scTSLP level Forearm 30 77.9 10.7 57.8 5.7 0.031 )
Back (Control) 14 26.0 33 213 2.6 0.122 N.S.
Cheek 39 59.5 7.7 46.8 45 0.086 N.S.

scTARC level Forearm 30 9.5 1.2 7.8 1.1 0.017 *
Back (Control) 14 19.1 3.7 14.1 2.1 0.087 N.S.

Paired r-test, “p < 0.01, p <0.05.
scTSLP scTARC

%20

Figure 1. Immunohistochemical staining of scTSLP and scTARC.
Table 4. Correlation analysis of measurement values.
scTSLP level Conductance (uS) TEWL (g/m>h) Erythema score Dryness score Itching score
SCTSLP r 25 -0.416 0.294 0.398 0.728 0.698
level - 0.043 . 0163 NS. 0060 NS. <001 " <0.01 -
SCTARC r 0.632 —0.203 0.547 0.635 0.595 0.656
Jovel P <001 * 0342 NS. <001 ” <0.01 - <0.01 ” <0.01 -

Spearman’s rank correlation, "p <0.01, 'p <0.05.

At the beginning of the study, scTSLP showed a cor-
relation with skin symptoms (dryness, itching) and high-
frequency conductance. In addition, scTARC showed a
correlation with skin symptoms (erythema, dryness, itch-
ing) and TEWL as well with scTSLP and scTARC. This
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means that skin physiology and functional findings re-
flect the degree of skin symptoms and changes in these
measurements. Following moisturizer application, reduc-
tions were seen in the skin condition score (erythema,
dryness, itching), TEWL, scTSLP, and scTARC, whereas
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improved high-frequency conductance was noted. This
finding suggests improvement of dry skin symptoms
(stratum corneum moisture level was increased), and
because decreased stimulation of epidermal keratinocytes
was noted (TSLP was reduced), TARC production was
controlled and the skin’s inflammatory reaction was sup-
pressed. The results also indicated improvement of the
skin barrier (reduced TEWL). In the back, although no
significant change with a skin physiology functional pa-
rameter was found, improvement of the shape of the
dryness is accepted. The improvement of constitutional
symptoms was probably caused by reduced cytokine le-
vels. Since the subjects in the present study had skin
conditions such as dry skin and inflammation prior to the
moisturizer application, it is unknown whether the stra-
tum corneum moisture level, TEWL, TSLP, or TARC
primarily improved the skin symptoms. However, there
was at least a close correlation between them. Thus, the
improvement of dry skin conditions using moisturizers
that enhance skin barrier function can be explained from
the aspect of skin physiology.
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ABSTRACT

A multisite, open-label, non-randomized, single-arm phase Il study was conducted to evaluate the efficacy and
safety profiles of interferon-y in Japanese patients diagnosed with stage IA-llIA mycosis fungoides (MF). Inter-
feron-y was administrated i.v. to 15 patients at a dose of 2 million Japan reference units once daily over 5 days
a week for the first 4 weeks, followed by subsequent intermittent injection. The primary efficacy end-point was
the overall skin response during the study as assessed according to the evaluation criteria for chemotherapeu-
tics for malignant skin carcinomas. Of the 15 patients, 11 (73.3%) achieved the objective response. Of the other
four patients, three remained on treatment during study with stable disease and one showed disease progres-
sion. The median duration of stable disease was not reached but was 170 days or more (range, 29 to
>253 days). As assessed according to the modified severity weighted assessment tool, nine patients (60.0%)
achieved the objective response. The most common drug-related adverse event (AE) was influenza-like illness
occurring in all patients enrolled, which did not lead to discontinuation of the study. Two serious AE were
reported in two patients: aggravation of MF and aggravation of cataract, neither of which was considered
directly related to the study drug. The patient with aggravation of MF died 50 days after the initiation of the
study treatment. Another patient was withdrawn from the study due to drug-related cough, which disappeared
after discontinuation of the drug. Overall, interferon-y was effective and well-tolerated in Japanese patients

with MF.

Key words:

INTRODUCTION

Cutaneous T-cell lymphoma (CTCL) is a representative disease
of cutaneous lymphomas and the most common variants of
CTCL are mycosis fungoides (MF) and Sézary syndrome (SS).
MF accounts for approximately half of CTCL patients.! The
staging and classification criteria for MF and SS are based on
disease manifestations in skin, lymph nodes, visceral involve-
ment and blood.? According to the Japanese Skin Cancer
Society, approximately 150-200 patients are newly diagnosed
with MF/SS annually, over 90% of whom are diagnosed with
stage 1Al in Japan.® Patients with stage IA, an early-stage
MF, have a median survival of 20 years or more and the

clinical trial, cutaneous T-cell lymphoma, interferon-gamma, i.v. drip, mycosis fungoides.

majority of deaths for these patients are not caused by MF.*
In contrast, disease progression of MF results in a poor prog-
nosis and over 50% of patients with stage lil-IV die of MF,
with a median survival of less than 5 years.“® Therefore, it is
important to prevent or slow disease progression in the treat-
ment of MF/SS.

Guidelines for the management of cutaneous lymphomas
(2011) recommend preferred treatment options depending on
the stage of disease.” Recombinant human interferon (IFN)-y
(currently marketed by Shionogi, Osaka, Japan under the trade
name Imunomax-y), a pluripotent cytokine, is recommended as
second-line therapy for patients with stage IA-lIA MF/SS and
as first-line therapy in combination with topical therapies for
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stage IIB-lIB patients. MF/SS are regarded as T-helper (Th)2
cell diseases, with eosinophilia and high levels of immunoglob-
ulin E and CC chemokine ligand (CCL)17, CCL11 and CCL26
often detected in patients in advanced stages.®'° Early data
have also suggested that tumor cells of SS have Th2-like prop-
erties with increased interleukin (IL)-4 and IL-5.1"'2 Not only
does IFN-y induce antitumor immune response by stimulating
CD8* T cells and natural killer cells, but also it attenuates a
Th2-dominant environment that is favorable for tumor cells.
However, IFN-y has not been available for treatment of MF/SS
in Japan since April 2010, and hence patients may not have
the opportunity to receive sufficient treatment in line with the
guidelines. Because Imunomax-y has the same sequence of
amino acids as Biogamma, a previously marketed IFN-y prod-
uct for treatment against MF that has been taken off the mar-
ket, it is expected to be similarly effective for MF. Imunomax-y
is currently approved to treat patients with kidney cancer and
those with chronic granulomatous disease for reducing the fre-
quency and severity of serious infections. Imunomax-y, how-
ever, is not approved for treatment of MF/SS.

The aim of this study was to evaluate the efficacy and safety
profiles of IFN-y when administrated i.v. fo Japanese patients
with MF/SS at a dose of 2 million Japan reference units (JRU)
once daily over 5 days a week for the first 4 weeks, followed
by subsequent intermittent injection.

METHODS

This was a multisite, open-label, non-randomized, single-arm
phase Il study, evaluating the efficacy and safety profiles of
IFN-y in Japanese patients diagnosed with MF/SS. The study
protocol was reviewed and approved by the institutional
review boards of all 10 participating medical sites and the
study was carried out in accordance with Good Clinical Prac-
tice and the ethical principles that are outlined in the Declara-
tion of Helsinki. All patients provided written informed consent
before enrollment. The study was registered at JapicCTI-
121825.

The study was conducted between May 2012 and March
2013. The patients, if they so desired, could continue receiving
treatment with IFN-y in an ongoing extension study (JapicCTI-
132076) until the marketing approval of IFN-y for MF/SS.

Patient eligibility

All patients were diagnosed with MF/SS based on the type
and extent of skin lesions, and histopathological and hemato-
logical analyses. Prior treatments for MF/SS were limited as
follows: treatment naive; no treatment for at least 4 weeks prior
to enroliment; or stable or failed response to topical corticos-
teroids, topical vitamin D3 and its derivatives, or ultraviolet (UV)
light therapy at the time of enroliment compared with response
levels observed 4 weeks or more before enrollment. Other
inclusion criteria were as follows: the stage of T1_4sNg_sMgBg_o;
evaluable skin symptoms according to the evaluation criteria
for chemotherapeutics for malignant skin carcinomas; aged
20 years or older; life expectancy of longer than 12 weeks;
Eastern Cooperative Oncology Group Performance Status of

© 2013 Japanese Dermatological Association
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0-2; and preserved hematological, hepatic and renal function.
The exclusion criteria were as follows: active muitiple cancers;
visceral invasion assessed by body imaging within 4 weeks
prior to enroliment; receiving IFN-y within 1 year prior to enroll-
ment; pregnant or lactating; fever 38.0°C or higher; infections
requiring hospitalization; HIV infection; active hepatitis B or C
virus infection; New York Heart Association class lll or IV heart
failure; or uncontrolled hypertension or diabetes.

The following medications or therapies were prohibited
throughout the study: biological agents including IFN and
vaccines, etretinate, anticancer agents, immunosuppressants,
corticosteroids except for topical application, retinoid psoralen
plus UV-A therapy, radiotherapy, extracorporeal photochemo-
therapy, immunotherapy, thermotherapy or surgical resection.
The following medications or therapies were allowed if the
patients were on stable treatment regimens throughout the
study: topical corticosteroids, topical vitamin D3 and its deriva-
tives, broadband UV-B therapy, narrowband UV-B therapy,
psoralen plus UV-A therapy, UV-A1 therapy and 308-nm
excimer light therapy.

Study design and treatment plan

The target diseases of the study were MF and SS. The dura-
tion of administration was at least 12 weeks. IFN-y was dis-
solved in 200-500 mL of phosphate-buffered saline or 5%
glucose for i.v. drip infusion. The dose was 2 million JRU
once daily (5 days/week) for 4 weeks, followed by twice
weekly dosing for the subsequent 8 weeks. Dose increase up
to 4 million JRU once daily was ailowed at the discretion of
the investigator. Dose reduction or treatment interruption also
was allowed to manage AE. The patients were allowed to
continue receiving IFN-y once weekly after completion of the
12-week treatment until the last patient had completed the
scheduled 12-week treatment. The dose of IFN-y was deter-
mined based on that of the previously marketed [FN-y
product, Biogamma.

Efficacy assessments

The efficacy end-points were the response of skin lesions as
assessed every 4 weeks with the evaluation criteria for chemo-
therapeutics for malignant skin carcinomas and the modified
severity weighted assessment tool (MSWAT)."®' Though the
mSWAT score has been widely used for evaluation, the effi-
cacy of IFN-y was primarily assessed with the evaluation crite-
ria for chemotherapeutics for malignant skin carcinomas, which
was used in the clinical trials of previously marketed IFN-y
products, Biogamma and Ogamma.''® The evaluation criteria
for skin response to chemotherapeutics for malignant skin car-
cinomas consist of measurements of clinical response of mea-
surable and non-measurable lesions. The clinical response of
the measurable lesions was determined based on the percent-
age change in 1-, 2- and/or 3-way measurements of up to a
maximum of five lesions and on whether or not the disease
remained stable for at least 4 weeks. The clinical response of
the non-measurable lesions was determined based on the
assessment of patches and plaques and on whether or not the
disease remained stable for at least 4 weeks. The overall skin
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response was the best response of measurable and non-
measurable lesions recorded during the study, and the
response was rated as follows: complete response (CR), all
lesions were rated as CR; partial response (PR), all lesions
were rated as PR, or the total number of responses rated as
CR or PR was greater than or equal to the number rated as
SD; stable disease (SD), all lesions were rated as SD, or the
number of responses rated as SD was greater than the total
number rated as CR or PR; or progressive disease (PD),
defined as the presence of any skin lesion rated as PD. The
mSWAT score was calculated as previously reported.’®'* in
brief, the investigator measured the percentage of the body
surface area (BSA) involving each type of lesion in 12 regions
of the body with the patient’s palm and fingers accounting for
approximately 1% of the BSA. The sum of each lesion was
multiplied by a weighting factor of 1 for patches, 2 for plaques
and 4 for tumors, and the subtotals of each lesion type were
summed to obtain the mSWAT score. CR required 100% clear-
ing of the skin disease, and PR required a 50% or greater
reduction in the mSWAT score compared with the baseline. SD
was defined as a less than 50% reduction to a less than 25%
increase in the mMSWAT score compared with the baseline. PD
was defined as a 25% or greater increase over the baseline in
the mSWAT score. These ratings required confirmation by
repeated assessment after 4 weeks or more. The investigator
also assessed lymph nodes and viscera with computed tomog-
raphy imaging or magnetic resonance imaging, along with the
response in blood as secondary end-points.

Statistical analyses

The primary analysis population was the full analysis set (FAS).
FAS included patients who received at least one study treat-
ment and had at least one set of post-dose efficacy data of
skin lesions as assessed according to the- evaluation criteria
for chemotherapeutics for malignant skin carcinomas. The pri-
mary end-point was the objective response rate that was
defined as the percentage of patients with CR or PR. The 95%
confidence interval (Cl) of the objective response rate was cal-
culated-by the Clopper-Pearson method.

Time to response was defined as the time between the
date treatment was initiated and the date that the criteria were
first met for PR or CR. Response duration was defined as the
time between the date that the criteria were first met for PR or
CR and the date from which the PR criteria were first lost.
Duration of SD was defined as the time between the date
treatment was initiated and the date criteria were first. met for
PD. For the patient who had no progression of disease, the
duration of SD was defined as the time between the date
treatment was initiated and the last date of observation. The
median duration of SD was estimated by the Kaplan-Meier
method.

Safety assessments

The safety assessments included physical examinations, labo-
ratory tests, vital signs and 12-lead electrocardiogram (ECG).
The grade of severity (CTCAE v4.0-JCOG) and relationship to
IFN-y were determined for each AE.
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RESULTS

Patient characteristics

Fifteen Japanese patients were enrolled. The baseline patient
characteristics are summarized in Table 1. All patients were
diagnosed with stage IA-lIA MF and no SS patient was
enrolled. The median age was 61 years (range, 21-81). Eight
patients were male and seven were female. The median dura-
tion of treatment in the study was 163 days (range, 22-248).

Efficacy
All 15 patients enrolled were included in the FAS. The summary
of clinical efficacy by patient is shown in Table 2.

On the basis of the evaluation criteria for chemotherapeu-
tics for malignant skin carcinomas, 11 patients (73.3%; 95%
Cl, 44,9-92.2%) achieved an objective response; all of whom
experienced PR. Of the other four patients, three experienced
SD and one experienced PD. The objective response rate
was 100% (1/1 patient) for the patients with 1A, 85.7% (6/7)
for 1B, 100% (2/2) for HIA, 25.0% (1/4) for 1B and 100% (1/1)
for lIA. The objective response was achieved regardless of
concurrent treatment for MF. The objective response rate for
the patients with stage B MF, who had at least one tumor-
ous lesion, was relatively low. The tumor volume reduction
rates in the four patients with stage |IB ranged from —36.6%
(patient 15) to 96.5% (patient 7) in the study. One patient with
stage HIA (patient 2) also had tumorous lesions, which disap-
peared after treatment with IFN-y. Four patients received an
increased dose of IFN-y of 4 million JRU once daily. Of them,
three patients (patient 3, 6 and 8) did not experience PD dur-
ing the study. The remaining one patient (patient 11) showed
aggravation of the 'plaques! though the tumors responded to
the treatment and the patches remained stable. Representa-

Table 1. Baseline patient characteristics (n = 15)

Characteristics No. of patients
Age (years) i
Median (range) 61.0 (21-81)
Sex, n (%)
Male : 8 (53.3)
Female 7 (46.7)
ECOG Performance Status, n (%)
0 14 (93.3)
1 1(6.7)
Stage®, n (%) '
IA 1(6.7)
B C 7 (46.7)
HA - 2 (18.3)
B 4 (26.7)
A 16.7)

Treatment duration (days)
Median (range)

Treatment exposure (million JRU)
Median (range)

163.0 (22-248)

86.0 (32-165)

"Based on the general rules for clinical and pathological studies on
malignant neoplasms of the skin (second edition). ECOG, Eastern
Cooperative Oncology Group; JRU, Japan reference units.

© 2013 Japanese Dermatological Association

— 220 —



Table 2. Summary of clinical efficacy

Interferon—y for mycosis fungoides

Concurrent treatment for Best Best Duration
MF overall overall Treatment Time to Response of stable

Patient Sex/age Disease skin response duration response duration disease

no. (years)  stage Drug Therapy response’ (MSWAT) (days) (days) (days)" (days)

1 Female 2] Topical NB-UVB PR SD >138 26 57 >138
80 corticosteroids

2 Male A Topical NB-UVB PR SD >87 26 >64 >89
55 corticosteroids

3 Male 1A Topical NB-UVB, PR PR 193 32 78 200!
65 corticosteroids  VTRAC

4 Female 1B Topical None PR PR >163 30 50 >170
30 corticosteroids

5 Female 1B Topical PUVA SD PR >246 ND ND >253
40 corticosteroids

6 Female B Topical NB-UVB PR PR >239 29 113 >243
63 corticosteroids

7 Male 1B None None PR SD 39 29 248 528
55

8 Male 1B Topical NB-UVB PR PR >248 29 87 >248
67 corticosteroids

9 Male B Topical None PR PR >228 29 88 >228
48 corticosteroids

10 Female A Topical NB-UVB PR PR >127 29 >99 >127
21 corticosteroids

11 Female 1B None VTRAC SD SD 82 ND ND 857
81

12 Male B Topical NB-UVB SD SD >166 ND ND >173
65 corticosteroids

13 Male A Topical None PR PR >100 26 >75 >100
62 corticosteroids

14 Female 1B None NB-UVB PR PR >229 26 >204 >229
61

15 Male 1IB None None PD PD 22 ND ND 291
58

TAssessed according to the evaluation criteria for chemotherapeutics for malignant skin carcinomas. *Assessment was terminated because the patient
was withdrawn from the study at his request.’® SAssessment was terminated because the patient was withdrawn from the study due to an adverse
event. TAssessment was terminated because the patient was withdrawn from the study due to an aggravation of MF. MF, mycosis fungoides; mSWAT,
modified severity weighted assessment tool; NB-UVB, narrowband ultraviolet B; ND, not determined; PR, partial response; PD, progressive disease;
PUVA, psoralen plus ultraviolet A therapy; SD, stable disease; VTRAC, 308-nm excimer light.

tive photographs of skin lesions are shown in Figure 1
(patient 11) and Figure 2 (patient 13). Although patient 11
experienced SD, she demonstrated a marked improvement of
tumors on the right forearm and palpebral part after 8 weeks
of treatment (Fig. 1). Patient 13, who achieved PR, demon-
strated improvement of patches after 8-week administration
(Fig. 2).

The median time to response for the 11 patients, who
achieved the objective response after 4 weeks of treatment
given 5 days a week, was 29 days (range, 26-32). The Kaplan-
Meier estimate for the duration of SD is shown for all 15
patients in Figure 3. Thirteen patients did not experience PD
during the study, and hence the median duration of SD was
not reached but was 170 days or more (range, 29 to >253 ).

As assessed according to the mSWAT, nine patients
(60.0%; 95% Cl, 32.3-83.7%) achieved the objective response
(all experienced PR), five experienced SD and one experienced
PD. Out of 11 patients rated as PR in the evaluation criteria for

© 2013 Japanese Dermatological Association

chemotherapeutics for malignant skin carcinomas, three were
of the grade SD as assessed according to the mSWAT. On the
other hand, one patient rated as SD in the former scoring sys-
tem was evaluated as PR in the latter system. Overall
responses assessed by both scoring systems significantly cor-
related with each other (P = 0.0461, using Spearman’s rank
correlation coefficient).

Safety and tolerability

A total of 47 drug-related AE were reported in 15 patients. The
most common drug-related AE was influenza-like iliness occur-
ring in all patients enrolled. Grade 3 drug-related AE occurred
in five patients (33.3%) and grade 4 in one (6.7%). The drug-
related AE occurring in two or more patients are shown in
Table 3. One patient (patient 7) was withdrawn from the study
due to drug-related grade 1 cough. The symptom disappeared
after discontinuation of the drug, which suggested that it was
not due to interstitial pneumonia.
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