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the treatment.

KEYWORDS

1 | INTRODUCTION

Peripheral T-cell lymphoma (PTCL) and cutaneous T-cell lym-
phoma (CTCL) are rare and heterogeneous forms of mature T-
cell neoplasms among the non-Hodgkin lymphomas (NHLs).t
Histologically, PTCL are mature T-cell lymphomas accounting for
12%-15% of all NHLs and are usually characterized by aggressive
clinical types, frequent relapses, and eventual development of
refractory disease.! The standard first-line treatment for PTCL is
chemotherapy with multiple agents, such as cyclophosphamide,
doxorubicin, vincristine, and prednisone (CHOP).2 However, the
outcome has been disappointing, with reports of long-term sur-
vival of 20%-30%.° Cutaneous T-cell lymphoma is generally an in-
dolent and heterogeneous group of NHL with a poor prognosis in
advanced-stage disease.* For relapsed or refractory PTCL and/or
CTCL, several new agents, such as pralatrexate, romidepsin, bren-
tuximab vedotin, belinostat, chidamide, vorinostat, forodesine,
and mogamulizumab were approved and are being developed in
several countries, including Japan. However, due to the lack of an
exact and optimal regimen for relapsed or refractory T-cell NHL,
new treatment options are required for its management.

E7777 is arecombinant cytotoxic fusion protein composed of the
enzymatically active portion of the diphtheria toxin fragments and
the receptor-binding domain of human interleukin-2 (IL-2). E7777
shares an amino acid sequence with historical denileukin diftitox
(DD), and is manufactured using similar but modified processes.
Despite these similarities, E7777 has improved purity and an in-
creased percentage of active protein monomer species and reduced
level of misfolded and/or aggregated protein impurities. E7777 and
DD directly bind to the IL-2 receptor (IL-2R) and are then internal-
ized by receptor-mediated endocytosis. The diphtheria toxin domain
is cleaved and translocated into the cytoplasm, where it catalyzes
the covalent linkage of ADP-ribose to elongation factor-2, resulting

in the inhibition of protein synthesis and cell death.” For historical
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objective response rate based on the independent review was 36% (41% and 31%,
respectively). The median progression-free survival was 3.1 months (2.1 months in
PTCL and 4.2 months in CTCL). The common adverse events (AEs) observed were
increased aspartate aminotransferase (AST) / alanine aminotransferase (ALT), hypoal-
buminemia, lymphopenia, and pyrexia. Our results indicated that a 9 ug/kg/d dose of
E7777 shows efficacy and a manageable safety profile in Japanese patients with re-
lapsed or refractory PTCL and CTCL, with clinical activity observed across the range
of CD25 expression. The common AEs were manageable, but increase in ALT/AST,

hypoalbuminemia, and capillary leak syndrome should be carefully managed during

CD25, cutaneous T-cell lymphoma, E7777, interleukin-2, peripheral T-cell ymphoma

DD, two phase Il studies were undertaken in patients with CD25
positive (CD25 in at least 20% of tumor cells) CTCL with objective
response rate (ORR) of 30% and 44% in each study.‘s'7 Moreover,
a companion study was undertaken in patients with low CD25 ex-
pression (CD25 in less than 20% of tumor cells) CTCL, showing an
ORR of 31%, which indicated that low CD25 expression does not
preclude a meaningful clinical response by DD.8 For other relapsed/
refractory T-cell NHL, a phase |l study was undertaken and an ORR
of 48.1% was observed.” For E7777, a phase |l study is ongoing in the
United States; a phase | study in Japanese patients with PTCL and
CTCL was carried out, in which the recommended dose of E7777
was determined to be 9 ug/kg/d for five consecutive days per 21-day
cycle.X® Preliminary, but clinically meaningful, antitumor activity was
also shown in the study. Therefore, we undertook a phase Il study
to further characterize the efficacy and safety of E7777 in Japanese
patients with PTCL and CTCL.

2 | METHODS
2.1 | Study design and patients

This multicenter, single-arm, phase Il study in Japanese patients with
relapsed or refractory PTCL and CTCL aimed to evaluate the effi-
cacy, safety, pharmacokinetics (PK), and immunogenicity of E7777
(ClinicalTrial.gov identifier NCT02676778). The key inclusion crite-
ria included: written informed consent, age 20 years or more, his-
tological diagnosis of PTCL or CTCL, history of previous systemic
chemotherapy, an ECOG performance status of O or 1, adequate
renal, hepatic, and bone marrow function, and a life expectancy of
3 months or more. Histopathological diagnosis of PTCL or CTCL was

as follows:

e peripheral T-cell ymphoma, not otherwise specified (PTCL-NQOS)

e angioimmunoblastic T-cell lymphoma
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e systemic anaplastic large cell ymphoma, anaplastic lymphoma ki-
nase (ALK) positive (ALCL ALK+)

e systemic anaplastic large cell ymphoma, ALK negative (ALCL ALK -)

e enteropathy-associated T-cell lymphoma

e hepatosplenic T-cell lymphoma

e mycosis fungoides

e Sézary syndrome

e primary cutaneous CD30+ T-cell lymphoproliferative disorders

e subcutaneous panniculitis-like T-cell lymphoma

e primary cutaneous y5T-cell lymphoma

e primary cutaneous CD8+ aggressive epidermotropic cytotoxic T-
cell ymphoma

e primary cutaneous CD4+ small/medium T-cell lymphoma

The key exclusion criteria included: central nervous system in-
vasion, active infection requiring treatment, and prior allogeneic
hematopoietic stem cell transplantation (see details in Supporting
Information). This study was undertaken in compliance with the
Good Clinical Practice guidelines, the Declaration of Helsinki, and
local laws. The study protocol was approved by the institutional re-
view board of each institution, and all patients provided informed

written consent.

2.2 | Treatments

The E7777 dose of 9 pg/kg/d was i.v. infused for 60 minutes once
daily from days 1 through 5 of each 21-day cycle for a maximum of
eight cycles. The dose was decreased to 6 pg/kg/d when the patient
could not start the next cycle at a planned schedule in two conse-
quent cycles due to toxicity related to the study drug. The premedi-
cation of oral acetaminophen, i.v. injection of H1 antagonists, and
dexamethasone, and an oral antiemetic agent with pre/post hydra-
tion was required. Premedication after cycle 3 could be discontinued

at the investigator’s discretion.

2.3 | Efficacy

Antitumor activities were assessed using integrated criteria from
“Revised response criteria for malignant lymphoma”? for nodal/ex-
tranodal lesion and liver/spleen enlargement by computed tomogra-
phy (CT) or PET/CT assessment, and “Clinical endpoints and response
criteria in mycosis fungoides and Sézary syndrome”*? for cutaneous
and peripheral blood assessment, in both PTCL and CTCL. Tumor
assessments were carried out before the first dose of study treat-
ment, every 2 months during the treatment, and at the discontinu-
ation of treatment. If applicable, PET scans were carried out before
the first dose of treatment, between days 15 and 22 of cycle 4 and
8, and at discontinuation of treatment. The primary objective was to
evaluate the ORR based on the independent review. The secondary
objectives were to evaluate progression-free survival (PFS), duration

of response (DOR), time to response (TTR), complete response (CR)

rate, overall survival (OS), safety, PK, and immunogenicity (assessed
using the anti-E7777 Ab, anti-IL-2 Ab, and the neutralizing activity
of the anti-E7777 Ab). The exploratory objectives were to explore
CD25 expression in the tumor by immunohistochemistry and other

related markers.

2.4 | Safety

Safety assessments were adverse event (AE) monitoring, laboratory
testing, vital sign measurements, and 12-lead electrocardiograms.
The severity of AEs was classified using the Common Terminology
Criteria for Adverse Events (CTCAE) version 4.03. Ophthalmological
tests were carried out at screening, on day 15 of odd-cycles, and if

clinically indicated.

2.5 | Pharmacokinetics, immunogenicity, and
CD25 expression

For PK analysis, patients were recruited until six or more patients
continued the treatment for at least five cycles. Blood samples were
collected for PK analysis on day 1 of cycles 1, 3, and 5. Samples were
collected at predose, 30 minutes after the start of the infusion, the
end of infusion, and at 30, 60, 90, and 120 minutes after the end of
infusion on day 1 of cycles 1, 3, and 5. In cycle 1, the blood sample
at 240 minutes after the end of infusion was also taken. E7777 con-
centration was measured by a validated electrochemiluminescent
method. The lower limit of quantification for E7777 was 10.0 ng/
mL. Blood samples were collected before treatment on day 1 of
cycles 1, 2, 3, 5, and 8, and at discontinuation for immunogenicity
assessments including anti-E7777 Ab, anti-IL-2 Ab, and neutralizing
activity of anti-E7777 Abs. For CD25 expression, tumor samples
(formalin-fixed paraffin-embedded tissue sample) were collected

before drug treatment and measured at the central laboratory.

2.6 | Statistical analysis

Efficacy and safety of E7777 were evaluated in patients who re-
ceived at least one dose of E7777. One subject diagnosed as ex-
tranodal natural killer/T-cell lymphoma of nasal type (ENKL) by the
Central Pathological Diagnosis Committee was excluded from the
efficacy analysis. The primary endpoint, ORR, was the proportion
of patients whose best overall response was CR or PR, and the cor-
responding two-sided 95% confidence interval (Cl) was calculated
using Clopper-Pearson’s method. Thirty-five patients were required
to detect the lower limit of the 95% Cl that exceeded the 5% thresh-
old in ORR, with the expected ORR being 25% with a statistical
power of 90%. Progression-free survival, DOR, TTR, and OS were
analyzed by the Kaplan-Meier method with a 95% CI. Treatment-
emergent AEs, defined as AEs that emerged on or after the first dose

of study drug, were analyzed.
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3 | RESULTS
3.1 | Patients

The study was carried out between 28 March 2016 and 26 April 2019
at 20 study sites in Japan. Of the 45 patients screened, 37 were eligi-
ble, including 17 PTCL patients, 19 CTCL patients, and 1 patient with
ENKL diagnosed by the Central Pathological Diagnosis Committee
(Table 1). Among the patients with PTCL and CTCL, the most fre-
quent histopathologic subtypes were PTCL-NOS (35.1%) and my-
cosis fungoides (32.4%). The median age was 64.5 years (Table 2).
Overall, the median number of prior chemotherapy cycles was two
(range, 1-10) (two in PTCL and one in CTCL). Overall, 20 patients
(55.6%) were refractory to the last line of systemic chemotherapy.

Of the 37 treated patients, seven patients with CTCL completed
the study treatment of a maximum of eight cycles, and 30 patients
discontinued the study treatment. Three patients (8.3%) had a dose
reduction to 6 pg/kg/d. The most common reason for discontinu-
ation was disease progression (Table 3). Overall, patients received
a median of four treatment cycles (range, one to eight), and 15 pa-
tients (40.5%) received five or more cycles. The median duration
of treatment was 68 days (range, 3-187 days). Overall, all of 37 pa-
tients experienced at least 1 TEAE. TEAEs with CTCAE Grade 3 or
higher occurred in 35/37 patients (94.6%). Patients with treatment-
emergent adverse events (TEAESs) leading to study drug dose adjust-
ment was shown in Table 4.

TABLE 1 Histopathologic subtype of relapsed/refractory
peripheral T-cell lymphoma (PTCL) or cutaneous T-cell lymphoma
(CTCL) in 37 Japanese patients

Patients
(N=37)
Characteristic n (%)
PTCL 17 (45.9)
Peripheral T-cell ymphoma, NOS 13(35.1)
Angioimmunoblastic T-cell lymphoma 3(8.1)
Anaplastic large cell ymphoma, ALK- 1(2.7)
CTCL 19 (51.4)
Mycosis fungoides 12 (32.4)
Sézary syndrome 2(5.4)
Primary cutaneous CD30+ T-cell lymphoproliferative 2 (5.4)
disorders
Primary cutaneous y& TCL 1(2.7)
Primary cutaneous aggressive epidermotropic CD8+ 1(2.7)
CTL
PTCL-NOS 1(2.7)
Other; extranodal natural killer/T-cell ymphoma of 1(2.7)

nasal type

Abbreviations: ALK, anaplastic lymphoma kinase; NOS, not otherwise
specified; TCL, T-cell ymphoproliferative.
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TABLE 2 Patient demographics and characteristics of 36
Japanese patients with relapsed/refractory peripheral T-cell
lymphoma (PTCL) and cutaneous T-cell lymphoma (CTCL)

PTCL Overall
Characteristic (n=17) CTCL(n=19) (N=236)
Age, years 66 (49-82) 52 (27-81) 64.5(27-82)
Age, <65/265 years 6 (35.3)/ 12 (63.2)/ 18 (50.0)/18
11 (64.7) 7 (36.8) (50.0)
Gender, male/female 12 (70.6)/ 13 (68.4)/ 25 (69.4)/
5(29.4) 6(31.6) 11 (30.6)
ECOG PS, 0/1 10 (58.8)/ 13 (68.4)/ 23(63.9)/
7 (41.2) 6(31.6) 13 (36.1)
Number of prior chemotherapy cycles
0 0(0.0) 0(0.0) 0(0.0)
1 6(35.3) 11 (57.9) 17 (47.2)
2 3(17.6) 3(15.8) 6(16.7)
3 3(17.6) 3(15.8) 6(16.7)
4 1(5.9) 0(0.0) 1(2.8)
25 4(23.5) 2(10.5) 6(16.7)
Median (range) 2.0(1, 10) 1.0(1, 6) 2(1,10)
Relapsed/refractory® 10 (58.8)/ 5(26.3)/ 15 (41.7)/
7 (41.2) 13 (68.4) 20 (55.6)
Unknown 1 Unknown 1
(5.3) (2.8)

Note: Data are shown as n (%) or median (range).

Abbreviations: PS, performance status; PTCL, peripheral T-cell
lymphoma.

“Relapsed, best response was complete response or partial response
with last previous systemic chemotherapy. Refractory, best response
was stable disease or progressive disease with last previous systemic
chemotherapy.

3.2 | Efficacy

The ORR was 36.1% (95% Cl, 20.8-53.8) based on the independent
review (Table 5), and the lower limit of 95% Cl exceeded the prede-
fined threshold of 5%. The ORR was 41.2% (95% Cl, 18.4-67.1) and
31.6% (95% Cl, 12.6-56.6) in patients with PTCL and CTCL, respec-
tively. Complete response was observed in one patient with PTCL.

Waterfall plots in Figure 1 indicate the maximum percentage
changes in the sum of the product of the diameters of the target
lesion from the baseline based on the independent review by the
Imaging Review Committee. In 22 patients (16 PTCL and six CTCL)
who had pre/post-baseline scan, 16 patients (10 PTCL and six CTCL)
showed tumor shrinkage, and 10 patients (eight PTCL and two CTCL)
showed more than 50% shrinkage.

The maximum percentage changes in the modified Severity-
Weighted Assessment Tool (NSWAT) score from the baseline based
on investigator review, followed by confirmation in the independent
review, are shown in Figure 2. Among 19 patients (two PTCL and 17
CTCL) who had pre/post-baseline mSWAT score, 16 patients (two
PTCL and 14 CTCL) showed a decrease in the mSWAT score, and 10 pa-
tients (two PTCL and eight CTCL) showed a more than 50% decrease.
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TABLE 3 Patient disposition and reasons for discontinuation
of E7777 treatment among 36 Japanese patients with relapsed/
refractory peripheral or cutaneous T-cell lymphoma

Overall
Primary reason for discontinuation (N =37)
Completed the study?® 7(18.9)
Discontinued from the study 30(81.1)
Primary reason for discontinuation
Disease progression 11 (29.7)
Could not administer the study drug within 21 d after 2(5.4)
the scheduled date with adverse reactions
Adverse event 5(13.5)
Patient’s choice 5(13.5)
Other® 7(18.9)

Number of patients who completed eight cycles.

PClinical progressive disease (PD) (n = 3), PD suspect (n = 1), doctor’s
choice (n = 2), and the drug was not sufficient for suppressing the
disease severity (n = 1).

TABLE 4 Patients with treatment-emergent adverse events
(TEAES) leading to study drug dose adjustment among 37 Japanese
patients with relapsed/refractory peripheral or cutaneous T-cell
lymphoma treated with E7777

Overall (N = 37)

Patients with any TEAEs 37 (100)
Patients with grade 3 or higher TEAEs 35 (94.6)
Patients with any serious TEAE 17 (45.9)

Patients with TEAEs leading to study drug dose adjustment

Study drug withdrawal 9(24.3)
Study drug dose reduction 3(8.1)

Study drug interruption 4(10.8)
Delay of study drug administration 10 (27.0)

The ORR for patients who had received three or more prior
systemic chemotherapies was 38.5% (5/13 patients), and in pa-
tients who were refractory to the last prior systemic chemotherapy
was 35.0% (7/20 patients) (Table 6). Additionally, the ORR for pa-
tients with less than 20% CD25+ cells was 25.0% (3/12 patients)
and 41.7% (10/24 patients) in those with 20% or more CD25+ cells
(Table 6). The overall ORR for patients who had been treated with
newly approved agents in Japan (brentuximab vedotin, forodesine,
mogamulizumab, pralatrexate, romidepsin, bexarotene, or vorinos-
tat) was 53.8% (7/13 patients), with three of five patients with PTCL
and four of eight patients with CTCL, indicating that E7777 is a use-
ful treatment option for relapsed or refractory patients treated with
newly approved agents (Table 6).

After a median follow-up of 26.3 months, the median PFS based
on the independent review in overall patients with PTCL and CTCL
was 3.1 months (95% Cl, 1.9-6.0), with 2.1 months (95% Cl, 1.1-4.5)
in PTCL and 4.2 months (95% Cl, 2.6-not evaluable [NE]) in CTCL

TABLE 5 Summary of tumor response in 36 Japanese patients
with relapsed/refractory peripheral T-cell lymphoma (PTCL) or
cutaneous T-cell lymphoma (CTCL) treated with E7777

PTCL Overall

Response (N=17) CTCL(N=19) (N=3¢)
ORR 7 (41.2%) 6 (31.6%) 13(36.1%)
ORR 95% ClI 18.4, 67.1% 12.6,56.6% 20.8,53.8%
Best response

CR 1(5.9) 0(0) 1(2.8)

PR 6(35.3) 6(31.6) 12(33.3)

SD 2(11.8) 10 (52.6) 12(33.3)

PD 7 (41.2) 1(5.3) 8(22.2)

NE 1(5.9) 2(10.5) 3(8.3)

Abbreviations: Cl, confidence interval; CR, complete response; NE, not
evaluable; ORR, objective response rate; PD, progressive disease; PR,
partial response; SD, stable disease.

(Figure 3). The median OS in overall patients with PTCL and CTCL was
19.3 months (95% Cl, 13.3-31.9), with 11.8 months (95% Cl, 4.1-19.3)
in PTCL, and 31.9 months (95% Cl, 16.9-NE) in CTCL (Table S1). In 13
patients with an objective response, the median DOR was 4.8 months
(95% Cl, 1.7-NE); 3.1 (95% Cl, 0.9-4.8) in PTCL, and 4.8 months (95%
Cl, 2.7-NE) in CTCL (Table S2). The median TTR was 1.4 months
(range, 1.0-4.6), including 1.3 (range, 1.0-2.1) and 2.1 months (range,
1.0-4.6) in patients with PTCL and CTCL, respectively (Table S3).

3.3 | Safety

Overall, all 37 patients showed at least one AE and treatment-
related AE. Adverse events with CTCAE grade 3 or higher occurred
in 94.6% (35/37) patients (Table 7). The most common AEs (50.0%
or higher) were increased levels of aspartate aminotransferase
(AST) (33 patients, 89.2%) and alanine aminotransferase (ALT) (32
patients, 86.5%), hypoalbuminemia and lymphopenia (26 patients
each, 70.3%), and pyrexia (19 patients, 51.4%). Overall, serious AEs
(SAEs) were reported in 17 patients (45.9%). Among these, a fatal
SAE (rhabdomyolysis) was reported in one patient (2.7%). The SAEs
reported in two or more patients showed increased ALT and AST
(five patients each, 13.5% cases), capillary leak syndrome (CLS; four
patients, 10.8%), pyrexia (three patients, 8.1%), and lymphopenia
(two patients, 5.4%).

Adverse events leading to drug withdrawal were observed in nine
patients (24.3%), with fatigue (two patients, 5.4%) being the most
common AE. Three (8.1%), four (10.8%), and 10 (27.0%) patients ex-
perienced AEs leading to a reduction in drug dose, an interruption of
the drug dose (skipping) within a cycle, and a delay in the first treat-
ment in a subsequent cycle, respectively. Capillary leak syndrome
and related events were reported in 32 (86.5%) patients, and events
of grade 3 or higher were reported in five (13.5%) patients, including
CLS (four patients, 10.8%), hypoalbuminemia (two patients, 5.4%),

and generalized edema (one patient, 2.7%).
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3.4 | Pharmacokinetics and immunogenicity

The time profiles for mean serum concentration and PK parameters
for E7777 are shown in Figure S1 and Table S4, and confirm those re-
ported in a phase | study.12 After i.v. administration on day 1 of each
cycle, E7777 was rapidly eliminated from the serum after reaching
C...x As the antidrug Ab interfered with E7777 serum assay, the
data with high titer of anti-E7777 and anti-IL-2 Ab were excluded
from the analysis. Consequently, one patient was available for fur-
ther analysis in cycle 3 day 1 and thereafter. As the subject’s E7777
serum concentration in cycle 3 day 1 and cycle 5 day 1 showed nega-
tive anti-E7777 Ab, the relationship between E7777 serum concen-
tration and anti-E7777 Ab could not be assessed. Posttreatment, 26
of 35 patients (74.3%) had positive anti-E7777 Abs (Table S5).

4 | DISCUSSION

In patients with relapsed or refractory PTCL and CTCL, the ORR
of E7777 was 36.1% (95% Cl, 20.8-53.8) (Table 5), and the lower
limit of 95% Cl exceeded a predefined threshold of 5%, indicating a

I CTCL (n=17)

clinically meaningful efficacy. In patients with PTCL, the ORRs of the

other new agents including forodesine, romidepsin, chidamide, and
pralatrexate, ranged from 24% to 29%.131¢ |n the case of CTCL, new
agents such as romidepsin and vorinostat showed an ORR ranging
from 30% to 34%.17'? Brentuximab vedotin, an Ab-drug conjugate
targeting CD30, showed antitumor activities on ALCL and CD30+
PTCL/CTCL and its ORRs were 86%, 41%, and 67%, respectively.2%"
22 The ORRs of mogamulizumab, an anti-CCR4 Ab, were 35% in
CCR4+ PTCL/CTCL.?® Recently, a global phase Il study of mogam-
ulizumab indicated prolonged PFS compared with vorinostat, with a
reported ORR of 28%.%* E7777 showed comparable response with
these agents in patients, including in those refractory to the last
prior systemic chemotherapy and/or in those who had been treated
with these newly approved agents. E7777 has a different mode of
action compared with cytotoxic agents or other new agents, which
could explain its efficacy regardless of prior therapy and number of
treatments.

Furthermore, E7777 showed antitumor activity in PTCL and
CTCL patients across a wide range of CD25 expression, although
the number of patients with low CD25 expression was relatively
smaller (Table 6). CD25 is a component of the high-affinity IL-2R,
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Number of responders/number of subjects, objective response rate (%), [95%

confidence interval]

TABLE 6 Subgroup analysis of tumor
response in 36 Japanese patients with
relapsed/refractory peripheral T-cell

Subgroup PTCL(N =17),n (%) CTCL (N =19), n (%)
Sex
Male 5/12(41.7)[15.2,72.3] 6/13(46.2)[19.2, 74.9]
Female 2/5(40.0) [5.3, 85.3] 0/6 (0.0) [0.0, 45.9]
Age group
265y 3/6(50.0) [11.8,88.2] 4/12(33.3)[9.9, 65.1]
<65y 4/11 (36.4) [10.9, 69.2] 2/7(28.6) [3.7, 71.0]
CD25+ cell rate
<20% 2/6(33.3)[4.3,77.7] 1/6 (16.7) [0.4, 64.1]
220% 5/11 (45.5) [16.7,76.6]  5/13(38.5) [13.9, 68.4]

Relapsed/refractory
4/10 (40.0) [12.2, 73.8]
3/7 (42.9) [9.9, 81.6]

Relapsed 2/5(40.0) [5.3, 85.3]
4/13 (30.8) [9.1, 61.4]
Number of prior systemic chemotherapy cycles

4/9 (44.4)[13.7,78.8] 4/14(28.6) [8.4, 58.1]

3/8(37.5) [8.5, 75.5] 2/5(40.0) [5.3, 85.3]

Refractory

<2 regimens
23 regimens

Prior use of newly approved agent

Overall (N = 36), n (%)

lymphoma (PTCL) or cutaneous T-cell
lymphoma (CTCL) treated with E7777

11/25 (44.0) [24.4, 65.1]

2/11(18.2)[2.3, 51.8]

7/18 (38.9) [17.3, 64.3]
6/18 (33.3) [13.3, 59.0]

3/12(25.0) [5.5, 57.2]

10/24 (41.7) [22.1, 63.4]

6/15 (40.0) [16.3, 67.7]
7/20 (35.0) [15.4, 59.2]

8/23(34.8) [16.4, 57.3]
5/13(38.5) [13.9, 68.4]

Yes 3/5 (60.0) [14.7, 94.7] 4/8 (50.0) [15.7, 84.3] 7/13 (53.8) [25.1, 80.8]
No 4/12 (33.3) [9.9, 65.1] 2/11 (18.2) [2.3, 51.8] 6/23(26.1) [10.2, 48.4]
10} FIGURE 3 Kaplan-Meier analysis of
= Median PFS(95%CI) progression-free survival in Japanese
- T, — Overall 3.1 (1.9, 6.0) patients with relapsed/refractory
= aar L — el 21(11, 4.5 ripheral T-cell lymphoma (PTCL) o
2 . —---cTCL 4.2 (2.6, NE) peripheral I-cefllymphoma 0
Sa + Censored Observations aftaneous T-cell Iym.phoma (CTCL) tr.eated
ZY 06 with E7777, per the independent review.
S Gray line indicates the average result for
_§ _g 04k all patients (n = 36) with censoring events.
S s S Black line indicates PTCL (n = 17). Dotted
o ‘ line indicates CTCL (n = 19)
o 02f ‘
o
00 1 I | | | | | I I I | |
0 1 2 3 4 5 6 7 8 9 10 11
Number of Subjects at Risk: Time (months)
Overall 36 29 21 15 11 8 6 2 1 1 1 0
PTCL 17 13 7 3 3 2 2 0 0 0 0 0
CTCL 19 16 14 12 8 6 4 2 1 1 1 0

which is composed of the IL-2 alpha (CD25), beta (CD122), and the
common gamma (CD132) chains. E7777 binds to all forms of IL-2R,
and high and intermediate affinity receptors commonly found in
mature T cells can internalize it by receptor-mediated endocyto-
sis.2>2% These results suggest that E7777 might have an antitu-
mor activity on T-cell lymphoma that did not express CD25 but
have intermediate affinity IL-2R. In the previous phase Il study in
T-cell non-Hodgkin lymphoma, historical DD showed an ORR of
62% and 45% for CD25+ (CD25 in 10% or more of tumor cells)
and CD25- tumors (CD25 in less than 10% of tumor cells), respec-
tively.” CD25 was also expressed on activated T cells, regulatory
T cells, and other immune cells; hence, these relationships should

be explored in future studies. Grade 3 or higher lymphopenia is

frequently observed as an AE (56.8%) on the basis of the antitumor
effect of E7777 (Table 7). The median duration was 7 days after
the observation of grade 3 or higher lymphopenia.

We observed common hepatobiliary disorders as AEs leading to
a drug dose reduction or a delay in drug treatment in several pa-
tients, but with no discontinuation. The frequency of hepatobiliary
disorders, such as increased ALT/AST, was higher in cycle 1, but
lower in the later cycles. Thus, hepatobiliary disorders should be
carefully monitored, particularly in the early cycles of E7777 treat-
ment. The historical DD also showed the same AEs, such as hepatic
transaminase elevation in 61% and 74.1% and hypoalbuminemia in
79% and 74.1% of patients in CTCL, phase Ill and T-NHL, phase Il

studies, respectively.®? Interestingly, most of the common AEs of
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TABLE 7 Treatment-emergent adverse events (TEAEs) occurring
in 10% or more of patients with any grade AE or 5% or more of
patients with grade 3 or higher AE in 37 Japanese patients with
relapsed/refractory peripheral r cutaneous T-cell lymphoma treated
with E7777

Total (N = 37)
Any grade, Grade 3 or
Adverse events, n (%) n (%) higher, n (%)
Subjects with any TEAE 37 (100.0) 35 (94.6)
Blood and lymphatic system 32 (86.5) 23(62.2)
disorders
Lymphopenia 26 (70.3) 21 (56.8)
Thrombocytopenia 13 (35.1) 6(16.2)
Anemia 5(13.5) 2(5.4)
Leukocytosis 4(10.8) 0(0.0)
Leukopenia 4 (10.8) 1(2.7
Neutropenia 2 (5.4) 2 (5.4)
Gastrointestinal disorders 29 (78.4) 1(2.7)
Constipation 14 (37.8) 0(0.0)
Nausea 11 (29.7) 0(0.0)
Vomiting 7(18.9) 0(0.0)
General disorders and 31(83.8) 1(2.7)
administration site conditions
Pyrexia 19 (51.4) 0(0.0)
Malaise 12 (32.4) 0(0.0)
Oedema peripheral 8(21.6) 0(0.0)
Fatigue 4 (10.8) 0(0.0)
Infections and infestations
Pneumonia 2(5.4) 2(5.4)
Investigations 34 (91.9) 28 (75.7)
Aspartate aminotransferase 33(89.2) 16 (43.2)
increased
Alanine aminotransferase 32(86.5) 21 (56.8)
increased
y-Glutamyltransferase increased 17 (45.9) 6(16.2)
Lipase increased 10 (27.0) 7 (18.9)
Weight increased 7 (18.9) 0(0.0)
Blood alkaline phosphatase 6(16.2) 0(0.0)
increased
Amylase increased 5(13.5) 3(8.1)
Metabolism and nutrition disorders 30(81.1) 13 (35.1)
Hypoalbuminemia 26 (70.3) 2(5.4)
Decreased appetite 11 (29.7) 2(5.4)
Hypertriglyceridemia 10 (27.0) 5(13.5)
Hyperglycemia 4 (10.8) 3(8.1)
Hyponatremia 4(10.8) 3(8.1)
Hypokalemia 3(8.1) 2(5.4)
Musculoskeletal and connective 10 (27.0) 1(2.7)
tissue disorders
Myalgia 4(10.8) 0(0.0)

(Continues)

= 2433
Cancer Science RuIia

TABLE 7 (Continued)

Total (N = 37)
Any grade, Grade 3 or
Adverse events, n (%) n (%) higher, n (%)
Psychiatric disorders 10 (27.0) 0(0.0)
Insomnia 7 (18.9) 0(0.0)
Renal and urinary disorders 5(13.5) 0(0.0)
Proteinuria 4(10.8) 0(0.0)
Vascular disorders 14 (37.8) 5(13.5)
Capillary leak syndrome 5(13.5) 4 (10.8)
Hypertension 5(13.5) 1(2.7)

E7777 were similar to those of tagraxofusp (SL-401), which is a fu-
sion protein of IL-3 and a truncated diphtheria toxin, for which in-
creased levels of ALT (64%) and AST (60%), hypoalbuminemia (55%),
peripheral edema (51%), and CLS (19%) were reported as the most
common AEs.?” The results of these studies suggest that a truncated
diphtheria toxin might be involved in these AEs.

Although one patient discontinued the drug due to thrombocyto-
penia, hematological toxicities were generally manageable with careful
monitoring of E7777 treatment. Capillary leak syndrome and related
events were reported in 32 (86.5%) patients, and grade 3 or higher
events were reported in five (13.5%) patients, including CLS (four pa-
tients, 10.8%), hypoalbuminemia (two patients, 5.4%), and generalized
edema (one patient, 2.7%). Adverse events leading to interruption or
delay of drug treatment were observed in several patients, but none
of the patients discontinued the treatment due to CLS. Thus, CLS was
considered as clinically manageable. However, rhabdomyolysis was re-
ported in two patients, leading to the death of one patient. In this fatal
case, CLS was observed just after cycle 1. Furosemide was initiated for
edema. Prednisolone 60 mg was also given and then the patient was
considered to have developed drug-induced pneumonia and devel-
oped rhabdomyolysis. Rhabdomyolysis was also reported in a histor-
ical DD-treated patient after CLS detection.?® The ensuing muscular
swelling caused by CLS might lead to increased intracompartmental
pressure and secondary rhabdomyolysis.?’ As both rhabdomyolysis
events occurred after grade 3 CLS development in this study, the risk
of rhabdomyolysis should be considered if CLS occurs after E7777
treatment. Overall, the safety profile of E7777 was consistent with the
known profile of E7777 and/or historical DD. No new safety signals
were identified. In conclusion, E7777, given at a dose of 9 pg/kg/d on
five consecutive days per the 21-day cycle, showed promising efficacy
and a manageable safety profile in Japanese patients with relapsed or
refractory PTCL and CTCL. The common AEs were manageable, but
increased ALT/AST, hypoalbuminemia, and CLS should be carefully
managed during the treatment. E7777 has the potential to be consid-
ered as a new treatment option for such patients in Japan.
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