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ABSTRACT

In the adjuvant setting for malignant melanoma, interferon (IFN)-a-2b and pegylated (PEG) IFN-«-2b were
approved in several countries including the USA before these were approved in Japan. To resolve the “drug-lag”
issue, this phase | study was designed to evaluate the safety and tolerability in Japanese patients with stage Il or
Il malignant melanoma who had undergone surgery, by treating with PEG IFN-a-2b. As with a previously reported
phase lll study, patients were to receive PEG IFN-a-2b 6 ng/kg per week s.c. during an 8-week induction phase,
followed by a maintenance phase at a dose of 3 pg/kg per week up to 5 years. Dose-limiting toxicity and pharma-
cokinetics were assessed during the initial 8 weeks. Of the nine patients enrolled, two patients had dose-limiting
toxicities that resolved after discontinuation of treatment. The most frequently reported drug-related adverse
events (DRAE) included pyrexia, decreased neutrophil and white blood cell counts, and arthralgia. Grade 3 DRAE
included decreased neutrophil count. No deaths, serious adverse events and grade 4 adverse events were
reported. Distant metastasis occurred in one patient. No apparent differences in area under the concentration—
time curve and maximum observed serum concentration were observed between Japanese and historical non-
Japanese pharmacokinetic data, suggesting no marked racial differences. No neutralizing antibody was detected
in these patient samples. PEG IFN-a-2b was tolerated in Japanese patients, and eventually approved in Japan in
May 2015 for adjuvant therapy in patients with stage Ill malignant melanoma. Because the number of patients
was limited, further investigation would be crucial.
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INTRODUCTION

Although malignant melanoma can be curatively resected if
detected early, it is a highly malignant disease that becomes
fatal due to tendency to recur and metastasize with disease
progression. Complications may also cause problems in daily
life. Hence, adding postoperative adjuvant therapy is consid-
ered important in preventing tumor recurrence and metastasis
after excision.’

In a comparative study of adjuvant therapy using interferon
(IFN)-a-2b, extension of overall survival (OS) was confirmed
when compared with an observation arm (Eastern Cooperative
Oncology Group [ECOG] 1684 study).? Based on this study
result, IFN-a-2b has been utilized as a global standard for adju-
vant therapy in patients with high-risk malignant melanoma.®*
Recently, pegylated (PEG) IFN-a-2b became available in several
countries including the USA and made treatments easier.®

Pegylated IFN-0-2b in patients with stage Ill malignant mela-
noma who have undergone surgery demonstrated statistically
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meaningful extension of recurrence-free survival (RFS) in a
large phase Il (European Organization for Research and Treat-
ment of Cancer [EORTC] 18991) study when administrated at
6 ng/kg per week (8 weeks) in the induction phase and 3 pg/
kg per week (up to 5 years in total) in the maintenance phase.®
ECOG 1684 and EORTC 18991 were randomized, multina-
tional, comparative studies with confirmed efficacies; however,
in Japan, both IFN-0-2b and PEG IFN-a-2b remained unap-
proved for adjuvant treatment of malignant melanoma after
surgery.

Meanwhile, Japan has independently adopted therapies with
IFN-B and DAV Feron (dacarbazine, nimustine, vincristine and
IFN-B) for malignant melanoma after surgery in stage IIA or
later patients based on results from a phase Il single arm
study. Nevertheless, no randomized comparative study has
been performed to prove the efficacy of these therapies.”
Therefore, it was necessary to quickly introduce globally stan-
dardized treatment to Japan so that differences in medical
environment could also be resolved.
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Accordingly, the Japanese Skin Cancer Society and others
submitted an application to the Ministry of Health, Labour and
Welfare for development of IFN-0-2b which was already an
approved drug outside Japan at that time. A review was con-
ducted by a unique domestic organization called the Review
Committee on Unapproved Drugs and Indications with High
Medical Needs, and the committee requested evaluation of the
safety of IFN-a-2b in Japanese patients with malignant mela-
noma after surgery.

Subsequently, PEG IFN-0-2b was also approved in the USA
as adjuvant therapy in patients with stage Ill malignant mela-
noma who have undergone surgery. We then proposed to the
Pharmaceuticals and Medical Devices Agency that develop-
ment be switched from IFN-a-2b to PEG IFN-a-2b (MK-4031,
SCH 54031). After receiving permission, a phase | (P370,
P08556) study was conducted (ClinicalTrials.gov:
NCT01636960).

METHODS

The P370 study was a multicenter, open-label, uncontrolled
phase | study in Japanese patients who underwent surgery for
malignant melanoma. The primary objective was to evaluate
the safety and tolerability of PEG IFN-0-2b in the induction
phase (8 weeks). The safety and tolerability were evaluated
from the appearance rate of patients who exhibited dose-limit-
ing toxicity (DLT). The secondary objectives were to evaluate
the safety in the maintenance phase (up to 5 years) and to
obtain pharmacokinetic parameters in the induction phase. As
exploratory objectives, efficacy and developments of antidrug
antibody (ADA) and neutralizing antibodies were examined. The
8-week induction phase was regarded as an evaluation period
for DLT and pharmacokinetics.

Patients

This study was performed for Japanese patients with malignant
melanoma who underwent surgery, had histologically con-
firmed American Joint Committee on Cancer (AJCC) 2009
Stage Il or Ill malignant melanoma, were 20-74 years of age,
had a lesion completely excised with adequate surgical mar-
gins, in whom a full lymphadenectomy had been performed
within 84 days prior to initiation of study treatment and had an
ECOG Performance Status (PS) of 0 or 1.

A patient meeting any of the criteria listed below were
excluded from participating in the trial: Patients with ocular or
mucous membrane melanoma, in-transit melanoma (i.e.
TanyN2c,3Mo), a history of prior malignancy within the past
5 years (other than surgically cured squamous, basal cell car-
cinoma of the skin, early stage cutaneous melanoma [Ty, Ty,
Toal, cervical carcinoma in situ), thyroid dysfunction not
responsive to therapy, a pre-existing psychiatric condition, a
concurrent or past history of interstitial lung disease, hepatic
decompensation (Child-Pugh score >6 [class B and C]),
uncontrolled diabetes mellitus with hemoglobin Alc level of
8.0% or more (Japan Diabetes Society value), in addition to
patients previously treated with IFN-o/B, chemotherapeutic
drug, hormone, radiation, immunotherapeutic drug or vaccine
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for melanoma, or who exhibited retinopathy such as retinal
hemorrhage.

The trial (Protocol P370) was approved by the institutional
review board at each center and complied with the Good Clini-
cal Practice guidelines, the Declaration of Helsinki and local
laws. All patients provided written informed consent.

Treatment plan

Dose and administration in this study consisted of PEG IFN-a-
2b in the induction phase at 6 pg/kg once weekly s.c. for
8 weeks and in maintenance phase at 3 pg/kg once weekly
s.c. from the ninth week up to 5 years. The treatment was
planned to continue until completion of the 5-year therapy or
confirmation of distant metastases. In the EORTC 18991 study,
keeping ECOG PS within 0-1 level by adjusting the dose of
PEG IFN-0-2b was considered important for the longest treat-
ment possible. Likewise, the same conception was adopted in
this study by establishing criteria for dose reduction and dis-
continuation, defining the action plans and reduced dose level
(Table 1).

Therapy was discontinued if toxicity persisted or recurred in
spite of dose reductions until 1 ng/kg per week; otherwise,
treatment was continued until unacceptable adverse events
(AE), development of distant metastases, persistent or worsen-
ing grade 3 neuropsychiatric disorders, new retinopathy, proto-
col violation, pregnancy, patient’s request or investigator’s
judgment. The trial was to be terminated if regulatory approval
was obtained in Japan during the maintenance phase.

Patient evaluation and study design

The number of patients planned was nine to 18. During induc-
tion, which is an 8-week DLT evaluation phase, it was planned
to enroll three patients initially at 6 ng/kg per week dose level.
If one or less of the three patients exhibited DLT, six additional
patients were to be enrolled at the same dose. If four or less of
the nine patients in total manifested DLT, the dose level of
induction phase was considered to be tolerated. On the other
hand, if two or more of the initial three patients or five or more
of the nine patients exhibited DLT during the induction phase,
it was planned to reduce the dose to 3 pg/kg per week to con-
tinue the study (Fig. 1).

Based on toxicity development rate in the EORTC 18991
study, the target DLT rate was designated to be 35.38% or
less. When DLT rate was 35.38%, the probability of four or less
patients developing DLT among nine patients was 82.1%. A
method by Ji et al.® was used for DLT evaluation, and toxicity
was graded as per Common Terminology Criteria for Adverse
Events by National Cancer Institute version 4.0.

Among the following toxicities which occurred in the DLT
evaluation period, the events evaluated as drug-related were
defined as DLT: absolute neutrophil count of less than 500/uL,
platelet count of less than 50 000/uL, ECOG PS of 2 or more,
non-hematological toxicity of grade 3 or more, new retinopathy
and toxicity causing therapy discontinuation. Transient ECOG
PS of 2 or more and the following grade 3 events were
excluded from the DLT: influenza-like symptoms such as fever,
chill, myalgia, arthralgia, fatigue or headache, manageable
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Table 1. Criteria for dose reduction and discontinuation, with action plans and reduced dose level

Criteria

Action

Dose reduction

ANC <500/puL

Withhold PEG IFN-a-2b.

PLT <50 000/puL When all criteria below are met,

Induction phase
(weeks 1-8)

First reduction: 3 pg/kg per week
Second reduction: 2 nug/kg per

ECOG PS >2¢
Grade 3 non-

hematological toxicity®

Grade 4 non-

hematological toxicity
Not tolerated at 1 ng/kg

per week.

New retinopathy

resume treatment reducing the dose:
ANC >500/pL
PLT >50 000/uL
ECOG PS 0-1
Non-hematological toxicity resolves to
grade 1 or baseline.

Discontinue PEG IFN-o-2b.

6 pg/kg per week

Maintenance phase

(weeks 9-260)

3 ng/kg per week’

week
Third reduction: 1 pg/kg per week
Discontinue if did not tolerate at
1 ng/kg per week
First reduction: 2 pg/kg per week
Second reduction: 1 nug/kg per
week
Discontinue if did not tolerate at
1 pg/kg per week

SExcept transient ECOG PS >2 and the following grade 3 events: (i) influenza-like symptoms such as fever, chill, myalgia, arthralgia, fatigue or head-
ache; (i) manageable toxicity by adequate supportive care or non-prohibited therapies (e.g. nausea, vomiting); and (jii) laboratory events that may have
no clinical significance (e.g. transient decreased lymphocyte, transient electrolytes abnormality, increased liver y-glutamyltransferase or alkaline phos-
phatase). ‘If the dose was reduced to <3 nug/kg per week in the induction phase, the following maintenance phase started with the last dose in the
induction. ANC, absolute neutrophil count; ECOG PS, Eastern Cooperative Oncology Group Performance Status; PEG IFN, pegylated interferon; PLT,

platelet count.

=4 pafients Evaluate as
Step 2 out of 9 = o
; exhibit DLT olerable
<1 patient Add
Step 1 exhibits | 6 patients
DLT (9 in total) e
3 patients out of 9 N Rg?g;ﬁ gto
(6 uglkg) exhibit DLT and [
2-3 patients continue
exhibit DLT | evaluation

Figure 1. Dose-limiting toxicity (DLT) was evaluated stepwise: step 1 in three patients, and step 2 in nine patients, adding 6. If four
or less of the nine patients exhibited DLT, the dose was considered tolerable.

toxicity by adequate supportive care or non-prohibited thera-
pies such as nausea and vomiting, and laboratory events that
might have had no clinical significance.

Patients who had a DLT or who received 75% or more of
planned doses of study medications in the induction phase
without a DLT were evaluable for determining the DLT. Appro-
priateness of the tolerability and safety during the DLT evalua-
tion period was finally evaluated by the Efficacy and Safety
Evaluation Committee. Treatment after week 9 (maintenance
phase) was continued until there was evidence of distant
metastases, unacceptable toxicity or patient decision to dis-
continue. Adverse events were listed in preferred term pro-
vided by the International Council for Harmonization of
Technical Requirements for Pharmaceuticals for Human Use
(ICH) Medical Dictionary for Regulatory Activities (MedDRA)
Terminology version 17.1.

Serum concentration and pharmacokinetic parameters were
also evaluated for an 8-week administration performed as the

secondary objective. Serum PEG IFN-0-2b concentrations
were analyzed using a validated electrochemiluminescence
(ECL) immunoassay.® The range of quantitation was 30.0-
8000 pg/mL.

Non-compartment pharmacokinetic analysis was performed
for the calculation of area under the concentration-time curve
(AUC), maximum observed serum concentration (Cnax) and
time to maximum observed serum concentration (Tax), USing
Phoenix 64 WinNonlin version 6.3 (Certara, Princeton, NJ,
USA), a pharmacokinetic analysis program. Terminal phase
(elimination) half-life (t1/2), apparent total body clearance (CL/F),
apparent volume of distribution (V/F) and accumulation factor
(R) based on AUC were also estimated, if applicable.

Exploratory evaluation was performed for RFS and distant
metastasis-free survival (DMFS), as well as occurrence of ADA
and neutralizing antibodies during the study treatment. The
ADA and neutralizing antibodies were also measured using a
validated ECL immunoassay.®
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RESULTS

Study treatment was started in February 2013, and nine
patients from four medical institutions were enrolled by January
2014. PEG IFN-a-2b was administrated in all nine patients, and
seven of them moved into the maintenance phase. During the
maintenance phase, regulatory approval in Japan was obtained
(26 May 2015) for adjuvant treatment in patients with stage IlI
malignant melanoma who underwent surgery, and the study
was terminated (Fig. 2).

Patient characteristics

Patient characteristics are provided in Table 2. These nine
patients were 24-61 years of age, including five males and
three stage Il malignant melanoma patients who had under-
gone surgery. All patients were eligible for analyses.

Treatment

The mean treatment duration of the study drug for the induc-
tion phase was 47.4 days (range, 14-56), and the mean treat-
ment duration for the entire treatment period was 338.3 days
(range, 14-658). The compliance rate with the drug administra-
tion for the induction phase was 75% or more in all patients.
The compliance rate for the maintenance phase was less than
75% in one patient due to AE-related dosing interruption; how-
ever, no dosing problems occurred in the other patients.

As of the time of approval on 26 May 2015, treatment with
PEG IFN-a-2b was ongoing for three patients who subse-
quently continued the same treatment with marketed PEG IFN-
a-2b. On the other hand, five patients discontinued the study
treatment due to AE, and one patient discontinued the study
treatment because of distant metastasis.

Safety evaluation

The primary objective was to evaluate the safety and tolerabil-
ity of PEG IFN-0-2b in the induction phase from the appear-
ance rate of patients who exhibited DLT. The secondary
objective was to evaluate safety in the maintenance phase.
Among the initial three patients who enrolled at 6 pg/kg per

Phase I study of PEG IFN-o-2b

Table 2. Patient characteristics

Subjects in population (n, %) 9 (100)
Sex (n, %)

Male 5 (56)

Female 4 (44)
Age (years)

Median 46.0

Range 24-61
Weight (kg)

Median 72.5

Range 46.6-87.9
ECOG PS (n, %)

0 8 (89)

1 1(11)
Stage of melanoma at study entry (n, %)

1B 2 (22)

Ic 1(11)

A 2 (22)

B 4 (44)

All patients were Japanese who had the malignant melanoma resected
with appropriate margins. ECOG PS, Eastern Cooperative Oncology
Group Performance Status.

week of PEG IFN-a-2b in the induction phase, one patient
exhibited DLT.

Because the number of patients who exhibited DLT was
one or fewer out of three, an additional six patients were
enrolled at the same dose level. Of the total nine patients, two
patients exhibited DLT in induction phase. As the patients who
exhibited DLT were four or fewer out of nine, the dose level
was considered tolerable in Japanese patients with malignant
melanoma who underwent surgery (Fig. 2).

The DLT observed in one patient were grade 3 increased
alanine aminotransferase (ALT) and aspartate aminotransferase
(AST) levels at week 2, and in the other patient were grade 3
increased ALT level at week 7 and grade 1 retinopathy at week
8. These patients discontinued the therapy in the induction
phase and all toxicities resolved after discontinuation.

2 patients discontinued for DLT:
« Grade 3 ALT/AST increased (Week 2)
* Grade 3 ALT increased (Week 7)/Grade 1
retinopathy (Week 8)

Week 1
- ® Enrolled: 9 patients
g |8 (6 ng/kg)
I S
T |5
@ ©
[ =} )
a e DLT evaluated: 9 patients
Week 9
[0l
[2)
@
<
Q
8 Treatment ongoing
S at approval: 3 patients
5 (Week 101, 91, and 91)
5
=

4 patients discontinued during maintenance phase:
« Grade 1 retinopathy (Week 28)
« Grade 2 malaise, decreased appetite (Week 34)
« Distant metastasis (Week 50)
» Grade 2 pulmonary fibrosis (Week 52)

Figure 2. Overall study flow. Two patients discontinued in the induction phase because of dose-limiting toxicity (DLT). Four patients
discontinued in the maintenance phase by adverse events or distant metastasis. Treatment was ongoing at approval in three
patients. ALT, alanine aminotransferase; AST, aspartate aminotransferase.
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As retinopathy was observed, the protocol was amended for
patient safety to add complete eye (visual acuity and fundus)
examination to be performed prior to start of induction and
maintenance phase, and every 3 months subsequently. The
other seven patients who did not exhibit DLT moved into the
maintenance phase (Fig. 2).

Throughout the treatment period, drug-related AE (DRAE) in
any grade occurred in all nine patients. Pyrexia, decreased
neutrophil and white blood cell counts, and arthralgia occurred
in nine patients, increased ALT and AST levels occurred in
eight patients, and injection site reaction occurred in seven
patients. Grade 3 or more DRAE occurred in eight patients,
and grade 3 decreased neutrophil count developed in seven
patients. Details on DRAE are described in Table 3. Grade 4
AE, death or serious AE were not observed.

In maintenance phase, three patients discontinued treatment
due to DRAE. The DRAE leading to discontinuation were grade
1 retinopathy (week 28), grade 2 malaise and decreased appe-
tite (week 34), and pulmonary fibrosis (week 52). Except pul-
monary fibrosis, all of the toxicities resolved after
discontinuation of study treatment.

Throughout the treatment period, DRAE requiring dose
reduction or interruption of study treatment were observed in
five patients: ALT increased in two patients, while increased
AST level, decreased appetite, malaise, nausea, decreased
weight and hypertriglyceridemia occurred in one patient each.
All of the toxicities resolved after dose reduction or treatment
interruption.

There was one occurrence of overdose. It was because the
patient was erroneously prescribed a dose of induction phase
for initial dosing of maintenance phase, but no AE was caused
by the overdose.

Regulatory approval was obtained in May 2015 and this
study was terminated. At that time, three patients had been
receiving the study drug as treatment for 101, 91 and
91 weeks from the study initiation, respectively (Fig. 2).

Pharmacokinetics

As the secondary objective, pharmacokinetic parameters of
PEG IFN-a-2b were obtained from seven to nine subjects for
8 weeks in the induction phase (Table 4, Fig. 3). The serum
concentrations of PEG IFN-a-2b reached 23.6 and 23.7 h of
median Tnax on weeks 1 and 8, respectively, and then
decreased mono-exponentially with the geometric mean t;,, of
46.1 and 61.8 h on weeks 1 and 8, respectively. The geometric
mean on weeks 1 and 8 were 2252 and 3338 pg/mL for Cpaxs
and 330 and 702 pg/mL for trough values (C1eg 1), respectively.
No obvious increase in Cqgg 1, Was observed after week 7, indi-
cating that pharmacokinetics of PEG IFN-0-2b had reached
steady state by week 7.

The geometric mean AUCq 158 » On weeks 1 and 8 were
195 173 and 306 909 pg h/mL, respectively, and arithmetic
mean of accumulation factor (R) based on the AUC ratio
(AUCq_168 h week 8/AUCqo 168 h week 1) Was 1.78. The coefficients
of variation for Cnhax and AUCq 168 n Were 35-52% and 25—
44%, respectively, suggesting that inter-individual variability in
the systemic exposure was moderate to high.

Table 3. Drug-related adverse events in entire treatment
period

Any grade, Grade 3,
n (%) n (%)
Hematological
Decreased neutrophil count 9 (100) 7 (78)
Decreased white blood cell count 9 (100) 2 (22)
Decreased platelet count 5 (56) 0
Anemia 2 (22) 1(11)
Decreased lymphocyte count 2 (22) 0
Non-hematological
Pyrexia 9 (100) 0
Arthralgia 9 (100) 0
Increased ALT level 8 (89) 2 (22)
Increased AST level 8 (89) 2 (22)
Injection site reaction (erythema, 7 (78) 0
pruritus, joint pain)

Chills 6 (67) 0
Malaise 6 (67) 0
Myalgia 6 (67) 0
Fatigue 5 (56) 1(11)
Hypertriglyceridemia 4 (44) 2 (22)
Weight decreased 4 (44) 0
Decreased appetite 4 (44) 0
Headache 4 (44) 0
Alopecia 4 (44) 0
Nausea 3 (33 0
Rash 3 (33) 0
Retinopathy 2 (22) 0
Constipation 2 (22) 0
Stomatitis 2 (22) 0
y-GT increased 2 (22) 0
Hypocalcemia 2 (22) 0
Oropharyngeal pain 2 (22) 0

Grades were evaluated based on Common Terminology Criteria for
Adverse Events version 4.0. DRAE (any grade) with a frequency of
>20% are presented. Patients were counted only once and categorized
by the highest DRAE grade reported. No grade 4 or 5 AE were
reported. DRAE (any grade) exhibited in a patient (n = 1): eye pain, pho-
tophobia, diarrhea, dyspepsia, gastritis, vomiting, adenoiditis, gingivitis,
pericoronitis, hyperglycemia, hypoalbuminemia, limb discomfort, dizzi-
ness, dysgeusia, insomnia, cough, epistaxis, pharyngeal inflammation,
pleuritic pain, pulmonary fibrosis, dry skin, pruritus, seborrheic dermati-
tis, skin disorder, skin hypopigmentation and urticaria. AE, adverse
event; ALT, alanine aminotransferase; AST, aspartate aminotransferase;
DRAE, drug-related adverse event; y-GT, y-glutamyltransferase.

No apparent change in either CL/F and V/F was observed
after repeated dosing. Geometric means on weeks 1 and 8
were 26.9 and 19.5 mL/h per kg for CL/F, respectively, and
1787 and 1743 mlL/kg for V/F, respectively.

Efficacy

The RFS and DMFS during the treatment period were evalu-
ated exploratorily. Regional and distant metastases were con-
firmed in one patient who was enrolled after resection of
primary stage lIC (T4,NoMp) malignant melanoma in leg. The
drug administration was interrupted as metastasis confined to
the inguinal lymph node was found on day 205 of the study
treatment, which was then resumed after performing complete
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Table 4. Summary of pharmacokinetic parameters of serum concentration by 6 ng/kg per week dosing of PEG IFN-a-2b at weeks

1and 8
Dose Cmax C168 h AUCO 168 h CL/F (mL/h V/F
Week (ug/kg) N Tmax' (h) (pg/mL)  (pg/mL)  (pg h/mL) t1/2 (h) per kg) (mL/kg) R
1 6 9  23.6(22.5-71.9) 2252 (35) 330 (104) 195 173" (44) 46.17(35) 26.97 (49) 17877 (43) NA
8 6 7% 23.9 (22.4-47.8) 3078 (53) 719 (36) 295 233 (25) 65.3 (36) 20.3 (25) 1915 (60) 1.63* (53)
6% 23.7 (22.4-47.8) 3338 (52) 702 (39) 306 909 (25) 61.8(35) 19.5(25) 1743 (58) 1.78'T (49)

fMedian (range). *Arithmetical mean (%CV). SExcluded two patients who were not administrated PEG IFN-a-2b at week 8. 'n = 8, "'n =5, ¥in = 6.
$8Excluded three patients who were not administrated PEG IFN-u-2b at weeks 7 or 8. Geometric mean (%CV based on geometric mean). AUC, area
under the concentration-time curve; CL/F, apparent total body clearance; C,,ax, maximum observed serum concentration; CV, coefficient of variation;
PEG IFN, pegylated interferon; R, accumulation factor; t4,,, terminal phase (elimination) half-life; Trax, time to maximum observed serum concentration;

V/F, apparent volume of distribution.

lymphadenectomy. Subsequently, distant metastases to lung
and bone were observed on day 350, and the treatment was
discontinued.

No recurrence or distant metastasis was observed in the
other patients. Kaplan-Meier analysis was not performed as
only one patient exhibited RFS and DMFS event.

Expressions of ADA and neutralizing antibodies were also
evaluated exploratorily. For two samples, antibodies for PEG
IFN-0-2b and IFN-a-2b were both positive and anti-PEG anti-
body was negative; however, neutralizing antibody responses
in both samples were negative.

DISCUSSION

This P370 is the first study of administrating PEG IFN-a-2b
after surgery to Japanese stage Il or Ill malignant melanoma
patients. The primary objective was to evaluate safety and tol-
erability, and nine patients received the study treatment. DLT
occurred in two out of nine patients who received 6 nug/kg per
week of PEG IFN-0-2b s.c. during the DLT evaluation period
(8-week induction phase). One patient exhibited grade 3
increased ALT/AST levels and the other patient exhibited grade
3 increased ALT level and grade 1 retinopathy. All toxicities
resolved after the treatment discontinuation.

As the patients who manifested DLT were four or less out of
nine, the dose level and administration in the induction phase
was considered tolerable (Fig. 2). Because the reported DLT
were also observed in phase Il (EORTC 18991) study,'® they
were adequately considered as known and predictable events.
After week 9, the treatment was continued at 3 pg/kg per week
of PEG IFN-a-2b in seven patients as maintenance phase.

Drug-related adverse events that developed during the
entire treatment period (Table 3), and AE leading to study dis-
continuation, dose reduction or treatment interruption, were
almost the same as those observed in the EORTC 18991
study'® and the events reported when PEG IFN-a-2b was
administrated to Japanese patients with chronic hepatitis C.
No unexpected toxicity was observed. After discontinuation,
dose reduction or interruption of the study treatment, all the
toxicities (retinopathy, malaise, decreased appetite, increased
ALT/AST levels, nausea, decreased weight and hypertriglyc-
eridemia) except pulmonary fibrosis have resolved. Grade 4
AE, death or serious AE were not observed. Depression,

known to be a related AE of PEG IFN-2-2b,%'® was not
observed in this study.

From the above results, no significant difference was
observed in the safety profiles of adjuvant PEG IFN-a-2b treat-
ment between Japanese and non-Japanese patients with
malignant melanoma who underwent surgery. No major con-
cern was hence raised. Nevertheless, as only nine patients
were evaluated in this study, it is considered that safety infor-
mation needs to be further collected from the post-marketing
surveillance.

In this study, retinopathy and pulmonary fibrosis occurred in
two and one patient, respectively. We have to exercise caution
against occurrence of these AE, and it would be essential to
collaborate with other departments to manage the AE. Influen-
za-like symptoms that occurred in all the patients may be alle-
viated or resolved quickly by prophylactic treatment with
agents including non-steroidal anti-inflammatory drugs and
appropriate supportive therapies.

For hepatic dysfunction, aggravation may be prevented by
regular examination with therapy interruption or dose reduction
depending on abnormality. Although depression was not
observed in this study, it was reported that some patients
exhibited the symptom found to be persistent in EORTC
18991 study.®'® Hence, depression must also be monitored
carefully.

For pharmacokinetic parameters, geometric means of CL/F
on weeks 1 and 8 were 26.9 and 19.5 mL/h per kg, respec-
tively, which were similar to historical data in healthy Japanese
adults (21.9-32.1 mL/h per kg) and hepatitis C patients (21.1—
21.4 mL/h per kg).® Also, almost all individual AUC and Cpmay in
this study fell within the distribution range of those shown in
pharmacokinetic studies in non-dapanese patients with malig-
nant melanoma, suggesting no marked ethnic differences.®
However, AUCq 168 h and Cpax in Japanese patients were 30—
40% lower than those in non-Japanese patients, numeri-
cally. >

As a result of exploratory efficacy evaluation in this study,
regional lymph node and distant metastases were observed in
one patient. ADA were positive in two patient samples, but
neutralizing antibody was negative in both samples. Neverthe-
less, the number of patients in this study was limited to con-
clude the safety and efficacy of PEG IFN-a-2b in Japanese
patients with malignant melanoma.
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Figure 3. (a) Serum concentration-time profile by 6 pg/kg per
week dosing of pegylated interferon-o-2b (MK-4031) (arith-
metical mean + standard deviation [SD]). One patient data
who was not administrated treatment at week 7 was excluded
from calculation at week 8. (b) Trough level profile of serum
concentration by 6 ng/kg per week dosing of pegylated inter-
feron-o0-2b  (MK-4031) (arithmetical mean). Data for five
patients who completed administration from weeks 1 to 8 are
shown.

In the EORTC 18991 study, OS was not improved in all
patients treated with PEG IFN-a-2b compared with observa-
tion. However, an analysis performed with 7.6-year follow-up
data showed statistically significant OS extension in patients
who ulcerated with less tumor burden.'?

The EORTC 18952 study'® did not improve the outcome for
patients with stage 1IB and Ill malignant melanoma treated with
IFN-0-2b. However, the therapeutic effect for stage 1IB and
stage IlI-N1 (patients with microscopic nodal disease) sub-
groups tended to be higher than stage Ill and stage IlI-N2 (pa-
tients with palpable nodal disease) subgroups, respectively.

A meta-analysis of EORTC 18952 and EORTC 18991 studies
also indicated that both tumor stage and ulceration were pre-
dictive factors for the efficacy of adjuvant IFN-0-2b and PEG
IFN-0-2b." Therefore, it was suggested that IFN-a-2b and
PEG IFN-a-2b could be particularly effective, including OS
improvement, in patients ulcerated and with relatively low
tumor burden such as stage IIB or III-N1."°

Based on the background, the EORTC 18081 study is in
progress in patients with stage Il ulcerated malignant mela-
noma for the purpose of confirming efficacy of PEG IFN-o-2b
(ClinicalTrials.gov: NCT01502696). It would be important to
evaluate continuously the efficacy of PEG IFN-a-2b in Japa-
nese malignant melanoma patients who underwent surgery
while analyzing the EORTC 18081 study data, as well as
obtaining information from the post-marketing surveillance and
further research.

The approval of PEG IFN-o-2b in Japan made it possible to
introduce global standard treatment and thereby resolve differ-
ence in medical environment.

Recently, immune checkpoint inhibitors including anti-
cytotoxic T-lymphocyte-associated antigen 4 (CTLA-4) and
anti-programmed cell death 1 (PD-1) antibodies have been
approved for unresectable metastatic malignant melanoma.'®
These drugs are also developed for adjuvant therapy, and ipili-
mumab (anti-CTLA-4 antibody)'” was approved by the US
Food and Drug Administration for adjuvant treatment of
patients with stage Ill malignant melanoma who underwent sur-
gery. In the future, it would be possible to promote further
international collaborative clinical researches using such drugs
with PEG IFN-a-2b for the adjuvant treatment in malignant mel-
anoma.

In conclusion, no significant difference was observed in
safety profiles between Japanese and non-Japanese patients
in this phase | study, which indicated that there were no major
safety concerns about treatment with PEG IFN-a-2b in Japa-
nese patients. Regarding pharmacokinetic parameters, it was
suggested there were no marked ethnic differences. It was
considered necessary to also continue evaluating the efficacy.

Pegylated IFN-o-2b was approved in Japan on 26 May
2015 on the basis of the evidence from this P370 and EORTC
18991 study, providing a new option for adjuvant treatment in
patients with stage Ill malignant melanoma who underwent sur-
gery. In the future, it is hoped that particular patients who exhi-
bit more apparent efficacy to PEG IFN-o-2b will be identified,
and new treatment options by combinations with new drugs
will be developed.
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