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Abstract

Background Wilms’ tumor 1 (WTI) is overexpressed in various malignancies. DSP-7888 Dosing Emulsion, also known
as ombipepimut-S (United States Adopted Name; International Nonproprietary Name: adegramotide/nelatimotide), is an
investigational therapeutic cancer vaccine comprising two synthetic peptides derived from WT1 to promote both cytotoxic
T-lymphocyte (CTL) and helper T-lymphocyte—mediated immune responses against WT'I-expressing tumors.

Objective The aim of this study was to report the results from a phase I dose-escalation study (NCT02498665) that evaluated
DSP-7888, administered either intradermally (ID) or subcutaneously (SC), in patients with recurrent or advanced malignan-
cies associated with overexpression of WT1.

Patients and Methods In this phase I dose-escalation study, patients with recurrent or advanced malignancies associated with
overexpression of WT'1 who progressed on, were intolerant to, or not a candidate for standard therapy or who presented with
a malignancy that had no definite standard therapy received escalating doses of ID or SC DSP-7888 in a rolling-six study
design. DSP-7888 3.5, 10.5, or 17.5 (ID only) mg was administered until disease progression or other discontinuation event.
Primary objectives were safety, tolerability, and identification of the recommended phase II dose (RP2D). Overall survival
(OS) and WT1-specific CTL induction were included as secondary and exploratory objectives, respectively.

Results Twenty-four patients received either ID (3.5 mg, n=4; 10.5 mg, n=3; 17.5 mg, n=3) or SC DSP-7888 (3.5 mg,
n=9; 10.5 mg, n=>5). No dose-limiting toxicity was observed. The most frequent treatment-emergent adverse event was
injection site reactions (ID, 100% [10/10]; SC, 35.7% [5/14]); all were grade 1 or 2. Four patients (ID 17.5 mg, n=1; SC
3.5mg, n=1; SC 10.5 mg, n=2) had stable disease, 16 had progressive disease, and four were not evaluable. Median (95%
confidence interval) OS duration was 180.0 (136.0-494.0) days. Among evaluable patients, WT1-specific CTL induction
was observed in 66.7% (6/9) and 41.7% (5/12) of those administered ID and SC DSP-7888, respectively.

Conclusions DSP-7888 Dosing Emulsion was well tolerated, with no dose-limiting toxicities, in patients with recurrent or
advanced malignancies. Higher WT1-specific CTL induction activity was noted with ID compared with SC administration;
because of this, the ID route was selected for further evaluation in the clinical program.

Trial registration ClinicalTrials.gov identifier: NCT02498665.

1 Background was originally thought to function as a tumor suppressor [11],
but later studies uncovered a correlation between its expression
Expression of the wild-type Wilms’ tumor 1 (WTI) gene has  and disease relapse/poor prognosis in a variety of malignan-
been detected in various hematologic malignancies (e.g., acute  cies [6, 12—-14]. In addition, anti-sense oligomers were shown
myeloid leukemia [AML], acute lymphoid leukemia, myelod-  to inhibit the growth of WT'I-expressing cancer cells [15-17].
ysplastic syndrome [MDS]) and solid tumors (e.g., breast, colo- Based on these findings, WT' has been redefined as an onco-
rectal, glioblastoma, lung, pancreatic) [1-5]. The prevalence of ~ genic driver [15]. This evidence highlights WT1 as a potential
WT1 expression in various cancers ranges from 3 to 91%, with therapeutic target for a number of cancers.
high rates reported in several hematologic and solid cancers, Peptide-based vaccines targeting WT1 have been shown
including ovarian, colorectal, AML, and MDS [6-10]. WTI to stimulate the production of CD8 + WT1-specific cytotoxic
T lymphocytes (CTLs) and anti-cancer responses in patients
with leukemia or solid tumors [18-21]. The WT1 peptide-
based vaccines in these studies were designed primarily to
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DSP-7888 Dosing Emulsion is an investigational thera-
peutic cancer vaccine comprising two synthetic peptides
derived from Wilms tumor 1 (WT1) to promote both
cytotoxic T-lymphocyte and helper T-lymphocyte—medi-
ated immune responses against W7/-expressing tumors.

DSP-7888, administered either intradermally or sub-
cutaneously, was well tolerated in this phase I study of
malignancies. No dose-limiting toxicities were observed.

Based on pharmacodynamic data, intradermal DSP-7888
was selected for further evaluation in advanced solid
tumors, including glioblastoma.

elicit WT1-specific CTLs. Optimal anti-tumor responses
likely require both WT1-specific CTLs and CD4 + helper T
lymphocytes (HTLs) [22, 23]. HTLs play a critical role in
anti-cancer responses by promoting dendritic cell presenta-
tion of antigen to CTLs, secreting cytokines that maintain
CTL proliferation and effector function, and generating CTL
memory responses [22-24]. A WT1-specific helper peptide
vaccine (OCV-501) has been studied in the clinical setting,
but it only induces WT1-specific HTLs (human leukocyte
antigen [HLA] class II-restricted), not CTLs [25].

To optimize the potential for anti-cancer activity, the
investigational DSP-7888 therapeutic cancer vaccine con-
tains two synthetic peptides derived from WT1 to promote
both CTL- and HTL-mediated immune responses against
WT1-expressing tumors. The CTL peptide (i.e., the killer
peptide) stimulates the generation of CTLs that recognize
wild-type WT1 in an HLA-A*02:01-, HLA-A*02:06-, and
HLA-A*24:02-restricted manner [26, 27].

We present results from a phase I study (NCT02498665)
that evaluated DSP-7888 Dosing Emulsion in patients with
recurrent or advanced malignancies associated with overex-
pression of WT'I who progressed on, were intolerant to, or
not a candidate for standard therapy or who presented with
a malignancy that had no definite standard therapy. The pri-
mary objectives were safety, tolerability, and identification
of the recommended phase II dose (RP2D).

2 Methods

2.1 Study Design

This open-label, dose-escalation, phase I study
(NCT02498665) was conducted at eight sites in North

America (United States, n="7; Canada, n=1). Patients
were assigned to receive escalating doses of intradermal
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(ID) or subcutaneous (SC) DSP-7888 3.5, 10.5, or 17.5 (ID
only) mg in a rolling-six study design. Compared with a
343 study design, a rolling-six study design allows dose
escalation to proceed more quickly. Unlike a 3 + 3 study
design, a rolling-six study does not pause each time three
patients complete the dose-limiting toxicities (DLT) evalua-
tion period. This design shortens the study conduct timeline
compared with a traditional 3 4+ 3 design.

In the present study, patients were first enrolled in the
ID group and then the SC group. Initially, three patients
were enrolled into a dose cohort (Supplementary Table S1,
see electronic supplementary material [ESM]). At the time
of enrollment of the fourth study participant, if safety data
were available for all three enrolled patients and no DLT had
been reported, the fourth patient was enrolled to the next
dose level. If data were not available for one or more of the
first three enrolled patients, or if a DLT had been observed,
this fourth patient was enrolled to the same dose level as
the previous three participants. The DLT evaluation period
was 28 days. DSP-7888 was administered every week for
the first 4 weeks (induction phase), then every 1-2 weeks
for 6 weeks (consolidation phase), and every 2—4 weeks
thereafter (maintenance phase) until disease progression
or other discontinuation criterion was met. The frequency
of dosing during the consolidation phase (every week or
every 2 weeks) and the maintenance phase (every 2 or every
4 weeks) was based on investigator decision. DSP-7888 was
administered as a dosing emulsion (water in oil) containing
the adjuvant MONTANIDE ISA 51 VG. The emulsion acts
as depot, enhancing the immunogenicity of the two synthetic
peptides.

2.2 Patients

Eligible participants were aged > 18 years with histologically
or cytologically confirmed advanced malignancies (AML,
MDS, glioblastoma multiforme, melanoma, non-small cell
lung cancer [NSCLC], ovarian cancer, pancreatic cancer,
sarcoma, or renal cell carcinoma), and an Eastern Coop-
erative Oncology Group performance status of <2. Patients
with MDS had to have an International Prognostic Scoring
System (IPSS) score > 1.5 or an IPSS score < 1.5 if transfu-
sion dependent (requiring > 2 units of red blood cells or > 10
units of platelets in the 8 weeks prior to enrollment). For
complete enrollment criteria, see Supplementary Methods
S1 (ESM).

2.3 Outcomes

The primary objectives were to determine the safety, tol-
erability, and RP2D of DSP-7888 in adults with advanced
malignancies when administered either ID or SC. The sec-
ondary objectives were to assess the preliminary anti-tumor
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activity, overall survival (OS), and progression-free survival
(PFS) of DSP-7888 in patients with advanced malignancies
and time to transformation to AML or death in patients with
MDS. Pharmacodynamics analyses, including the assess-
ment of WT1-specific CTL induction in all study partici-
pants and the expression of HLA in patients with solid
tumors, were exploratory objectives.

2.4 Assessments

Treatment-emergent adverse events (TEAEs), defined as an
event post-treatment that was either absent pretreatment or
worsened relative to the pretreatment state, were graded with
the National Cancer Institute Common Terminology Crite-
ria for Adverse Events (version 4.0). DLTs were defined in
the protocol (see Supplementary Methods S2, ESM). The
RP2D was defined as the highest tested dose at which DLTs
occurred in <1 of 6 patients. In the event the RP2D could
not be determined, the dose and administration route of
DSP-7888 recommended for subsequent studies would be
based on a comprehensive review of safety, tolerability, and
biomarker information from each cohort.

Anti-tumor activity was assessed every 8 weeks after
the first dose of DSP-7888 according to immune-related
response criteria [28, 29], Gynecological Cancer Intergroup
(GCIG) criteria (ovarian cancer) [30], or International Work-
ing Group (IWG) criteria (AML or MDS) [31, 32].

Peripheral blood samples were obtained for the evaluation
of WT1-specific CTL induction activity by tetramer assay at
weeks 2, 4, 8, 12, and 16 and on the day of administration of
every other dose thereafter. The assay contained three WT1
tetramer types. Two detected WT1-specific CTLs restricted
to HLA A02:01 or A02:06, and the third detected WT1-spe-
cific CTLs restricted to HLA A24:02. HLA expression was
evaluated via immunohistochemistry in patients with solid
tumors. Additional methods are provided in Supplementary
Methods S3 and S4 (see ESM).

2.5 Statistics

The sample size was determined based on clinical rather
than statistical considerations. If the true underlying rates
of DLTs were 0.1, 0.2, 0.3, 0.4, and 0.5, then the chances
of dose escalation at a given dose level were 91%, 71%,
49%, 31%, and 17%, respectively, with six patients per dose
cohort. Safety analyses were performed on the safety popu-
lation (patients who received > 1 dose of DSP-7888) and
summarized using descriptive statistics. Efficacy analyses
were performed on the intent-to-treat population, which was
composed of all enrolled patients, irrespective of whether
they had received study treatment. Best overall response was
summarized using descriptive statistics. OS, PFS, and time
to transformation to AML or death were estimated using

the method of Kaplan—Meier. Statistical analyses were per-
formed using SAS (version 9.3 or higher).

This study was conducted in compliance with the Decla-
ration of Helsinki, the International Conference on Harmoni-
zation Guidelines for Good Clinical Practice, and applicable
national and local regulatory requirements. The study pro-
tocol was approved by the Independent Ethics Committee
or Institutional Review Board at each participating site. All
patients provided written informed consent prior to study
participation.

3 Results
3.1 Patients

This phase I study was conducted between March 7, 2016,
and December 17, 2018, in patients with advanced malig-
nancies who were heavily pretreated. Twenty-four patients
were assigned to and received one or more doses of ID
DSP-7888 (n=10) or SC DSP-7888 (n=14) (Supplemen-
tary Figure S1, see ESM). Most patients were male (62.5%)
and White (91.7%) (Table 1), and had received a median of
three (range 1-6) prior lines of therapy. The most frequently
reported type of previous cancer therapy was chemotherapy
(95.8%), though patients also received previous immuno-
therapy (37.5%), biologic therapy (16.7%), or treatment with
an investigational agent (29.2%). Among study participants,
glioblastoma multiforme (29.2%) and pancreatic cancer
(29.2%) were the most common tumor types.

The median (range) overall duration of treatment was 8.00
(1.0-49.9) weeks. The dose of DSP-7888 was not reduced
in any study participant. All patients (N=24) discontinued
DSP-7888 (Supplementary Figure S1, see ESM); the most
common reason for discontinuation was disease progression
per immune-related response, GCIG, or IWG criteria (15/24
[62.5%]). Other reasons for discontinuation were study with-
drawal (n=3), clinical progression (n=3), investigator deci-
sion (n=2), and death (n=1) (Supplementary Figure S1,
see ESM); this death was attributable to cardio-respiratory
arrest and is discussed in more detail below. Overall, 21/24
(87.5%) patients discontinued during the vaccine induction
or consolidation phase (i.e., within the first 10 weeks of the
study). Fourteen patients entered the consolidation phase,
and three continued to the maintenance phase.

3.2 Safety

No DLT was observed in this study, and no patient discon-
tinued DSP-7888 due to a TEAE. All patients experienced
one or more TEAE (Table 2; Supplementary Table S3, see
ESM), the most frequent of which was injection-site reac-
tion (ISR). ISRs is a grouping comprising the following
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Table 1 Baseline demographics and disease characteristics

ID SC Overall
(n=10) (n=14) (N=24)
DSP-7888 3.5 mg  DSP-7888 10.5 mg DSP-7888 17.5 mg DSP-7888 3.5 mg DSP-7888 10.5 mg
(n=4) (n=3) (n=3) (n=9) (n=5)
Median age, years  61.0 (53-67) 53.0 (51-70) 67.0 (64-73) 66.0 (43-70) 44.0 (23-84) 63.0 (23-84)
(range)
Male, n (%) 2 (50.0) 2 (66.7) 2 (66.7) 6 (66.7) 3 (60.0) 15 (62.5)
White, n (%) 4 (100) 3 (100) 2 (66.7) 8 (88.9) 5 (100) 22 (91.7)
Median BMI, kg/  23.040 (19.13- 30.394 (21.38- 28.636 (27.90— 27.840 (20.20- 25.560 (21.91- 27.617 (19.13—
m? (range) 27.77) 34.33) 45.94) 30.84) 28.89) 45.94)
Primary cancer type, n (%)
GBM 1(25.0) 0 0 4(44.4) 2 (40.0) 7(29.2)
Pancreatic cancer 2 (50.0) 1(33.3) 0 2(22.2) 2 (40.0) 7(29.2)
Sarcoma 0 2 (66.7) 0 0 1(20.0) 3(12.5)
MDS 0 0 2 (66.7) 0 0 2(8.3)
NSCLC 0 0 1(33.3) 1(11.1) 0 2 (8.3)
Ovarian cancer 1(25.0) 0 0 1(11.1) 0 2(8.3)
Melanoma 0 0 0 1(11.1) 0 14.2)
Type of prior cancer therapy,® n (%)
Chemotherapy 4 (100) 2 (66.7) 3 (100) 9 (100) 5 (100) 23 (95.8)
Biologic therapy 1 (25.0) 0 0 2(22.2) 1(20.0) 4 (16.7)
Immunotherapy 1(25.0) 0 1(33.3) 5(55.6) 2 (40.0) 9(37.5)
Investigational 1(25.0) 0 1(33.3) 4(44.4) 1(20.0) 7(29.2)
agent
Best response to prior cancer therapy, n (%)
CR 0 1(33.3) 0 0 0 14.2)
PR 1(25.0) 0 0 1(11.1) 0 2(8.3)
SD 1(25.0) 1(33.3) 3 (100) 5(55.6) 4 (80.0) 14 (58.3)
PD 2 (50.0) 0 0 3(33.3) 1 (20.0) 6 (25.0)
HLA type, n (%)
HLA-A*02:01 3(75.0) 3 (100) 3 (100) 8 (88.9)° 3 (60.0)° 20 (83.3)°
HLA-A*02:06 0 0 0 0 0 0
HLA-A*24:02 1(25.0) 0 0 3(33.3)0 3 (60.0)° 7(29.2)

BMI body mass index, CR complete response, GBM glioblastoma multiforme, HLA human leukocyte antigen, ID intradermal, MDS myelodys-

plastic syndrome, NSCLC non-small cell lung cancer, PD progressive disease, PR partial response, SC subcutaneous, SD stable disease

*Patients may have received multiple lines of previous therapy

"Two patients in the SC DSP-7888 3.5-mg group and one patient in the SC DSP-7888 10.5-mg group had both HLA-A*02:01 and HLA-

A*24:02

preferred terms: ISR, injection-site erythema, injection-
site pain, injection-site pruritus, injection-site hypertrophy,
and injection-site induration. All (100% [10/10]) patients
administered ID DSP-7888 experienced one or more ISR
(grouping), with the most commonly reported preferred
terms being ISR (90.0% [9/10]) and injection-site pruritus
(20.0% [2/10]). In total, 35.7% (5/14) of patients adminis-
tered SC DSP-7888 experienced one or more ISR (group-
ing), most commonly injection-site erythema (21.4% [3/14])
and injection-site pain (14.3% [2/14]). All reports of ISRs
with both formulations of DSP-7888 were grade 1 or 2 and
did not lead to any treatment discontinuation.
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Overall, four (40%) patients in the ID cohort and five
(35.7%) in the SC cohort experienced grade >3 TEAEs.
There was one grade 4 TEAE (jaundice), which was reported
in a patient with pancreatic cancer and hepatomegaly with
liver metastasis who also presented with hyperbilirubinemia
(grade 3; serious TEAE), which resolved within 3 days of
onset and was deemed by the investigator to be related to
disease progression. A greater percentage of patients expe-
rienced treatment-related TEAEs with ID versus SC admin-
istration of DSP-7888 (100% [10/10] versus 50.0% [7/14]),
which was primarily attributable to ISRs (100% [10/10]
versus 35.7% [5/14]). Of the 15 patients who had an ISR,
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six were treated with a dermal steroid treatment (ID, 40.0%
[4/10]; SC, 40.0% [2/5]) and nine received no treatment (ID,
60.0% [6/10]; SC, 60% [3/5]). No patient in either the SC
or ID cohort who had an ISR required a dose interruption.

Five serious TEAEs were reported in four patients (ID
3.5 mg: hyperbilirubinemia [discussed above]; ID 17.5 mg:
atrial fibrillation and anemia; SC 3.5 mg: cardio-pulmonary
arrest; SC 10.5 mg: death due to disease progression). None
was considered by the investigator to be related to DSP-
7888. The two patients with serious TEAEs in the ID cohorts
recovered, whereas both patients with serious TEAESs in the
SC cohorts died. The two serious TEAEs leading to death
were cardio-respiratory arrest in a patient with metastatic
NSCLC and disease progression in a patient with metastatic
pancreatic cancer. Neither death was deemed by the investi-
gator to be related to study treatment.

There was no increase in TEAE frequency with increas-
ing DSP-7888 dose, irrespective of formulation. No formal
RP2D was established in this study.

3.3 Anti-Tumor Activity

Four (16.7%) patients had stable disease (SD; ID 17.5 mg
[MDS], n=1; SC 3.5 mg, n=1 [melanoma]; SC 10.5 mg,
n=2 [glioblastoma multiforme, sarcomal), 16 (66.7%) had
progressive disease (PD), and 4 (16.7%) were not evaluable for
tumor response (Supplementary Figure S2, see ESM). Of the
18 patients with advanced solid tumors, 15 had a best overall
response (BOR) of PD and three had a BOR of SD. Of the two
patients with MDS, one had a BOR of SD and one had a BOR
of PD. No patient had a complete or partial response. By end
of study, 14 (58.3%) patients had died. Median (95% confi-
dence interval [CI]) OS was 180.0 (136.0-494.0) days, rang-
ing from 103.0 (42.0-180.0) to 311.0 (97.0-311.0) days across
all five dosing cohorts (Table 3). Median (95% CI) PFS was
52.0 (41.0-57.0) days, ranging from 48.5 (12.0-57.0) to 77.0
(33.0-103.0) days across all five dosing cohorts (see Table 3).
No patient presented initially with AML. Two patients
with MDS were enrolled; both were assigned to ID DSP-7888
17.5 mg, and both experienced transformation to AML. Median
(95% CI) time from first dose of DSP-7888 to transformation
to AML was 305.5 (117.0-494.0) days. Neither patient was in
transformation prior to the administration of DSP-7888, but at
the time of enrollment both were considered high risk for AML
per IPSS. One of these patients had discontinued the study due
to disease progression and the other had withdrawn with SD.

3.4 Pharmacodynamics

To evaluate the immune response following administration of
DSP-7888, WT1-specific CTL induction activity was measured
in peripheral whole blood. A total of 21 patients were evalu-
able for the assessment of WT1-specific CTLs (ID, n=9; SC,

n=12). Although dose-dependent WT1-specific CTL induction
activity was not observed, higher WT1-specific CTL induction
was observed in the ID group than in the SC group (66.7%
[6/9] vs 41.7% [5/12] of patients) (Supplementary Tables S2
and S3, see ESM).

HLA expression was evaluated to determine whether the
assessed cancers evaded immunotherapy with DSP-7888 (i.e.,
loss of HLA expression would indicate immune evasion). Sev-
enteen patients with solid tumors provided biopsies for the
assessment of HLA class I membrane expression; two were not
evaluable due to no pretreatment sample collection. Of the 15
evaluable patients, HLA class I membrane expression was gen-
erally strong, with 11 (73.3%) tumors graded as 3+ (>90% cells
with moderate or greater stain) and 4 (26.7%) tumors graded as
1+(10% to <50% cells with moderate or greater stain, or>10%
cells with weak stain). Sixteen patients provided biopsies for
the assessment of HLA class II membrane expression; one was
not evaluable. Of the remaining 15 patients, HLA class Il mem-
brane expression was detected in 11 (73.3%) and not detected
in4(26.7%).

4 Discussion

In this phase I study of patients with advanced malignancies
associated with overexpression of WT'I, both ID and SC for-
mulations of DSP-7888 were found to be well tolerated, with
no DLTs, dose reductions, or treatment discontinuations due
to toxicity other than one death deemed not related to study
drug. The most common TEAEs were ISRs (grouping),
which were more common with ID versus SC administra-
tion of DSP-7888 (100% versus 35.7%). ISR was the most
frequently reported preferred term among patients adminis-
tered ID DSP-7888, whereas injection-site erythema was the
most frequently reported preferred term among those admin-
istered SC DSP-7888. No patient discontinued or required
a dose interruption due to an ISR, which was effectively
managed with minimal intervention. Of the 15 patients who
had an ISR, six received topical steroid treatment, whereas
nine patients required no treatment.

Efforts to target WT1 as a potential cancer therapy have
utilized various approaches, including T cell receptor gene
therapy, dendritic cells, and plasmids [33-37]. Peptide-based
vaccines targeting WT1 are the most relevant to the current
study and have been shown to elicit the production of WT1-
specific CTLs [18-21, 25, 38]. In contrast with previously
studied WT1 vaccines, DSP-7888 is expected to stimulate
both WTI-specific CTLs and HTLs, rather than CTLs or
HTLs alone [22, 23, 39]. The exclusive targeting of WT1-
specific CTLs by previously studied WT1 vaccines had only
minimal clinical effect in patients with solid tumors [19,
20, 40]. HTLs function in anti-cancer responses by priming
and recruiting CTLs and activating CTL memory responses,
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Table 3 Median OS (intent-to-treat) and PFS (intent-to-treat)

ID DSP-7888 SC DSP-7888 Overall
n=10 n=14 (N=24)
3.5mg 10.5 mg 17.5 mg 3.5mg 10.5 mg
(n=4) (n=3) (n=3) (n=9) (n=5)
Median OS, days 176.0 (NE-NE)  NE (182.0-NE) 220.0 (117.0-494.0) 311.0(97.0-311.0) 103.0 (42.0-180.0) 180.0 (136.0-494.0)
(95% CI)
Median PFS, days 51.0 (33.0-56.0) 62.0 (52.0-66.0)  54.0 (29.0-NE) 48.5(12.0-57.0)  77.0 (33.0-103.0) 52.0 (41.0-57.0)
(95% CI)

CI confidence interval, /D intradermal, NE not evaluable, OS overall survival, PFS progression-free survival, SC subcutaneous

so optimal anti-tumor responses against WT1 likely require
both WT1-specific CTLs and HTLs [22, 23, 39], which DSP-
7888 is expected to achieve (Sumitomo Dainippon Pharma
Oncology, Inc., data on file). Of note, in the current study,
DSP-7888 induced WT1-specific CTLs that were measur-
able without the need for amplification via ex vivo culture.
WT1-specific CTLs were induced in 66.7% (6/9) of patients
administered ID DSP-7888 compared with 56.5% (13/23) of
patients administered an ID WT1 vaccine designed primarily
to elicit WT1-specific CTLs [18]. SC-administered DSP-
7888 resulted in lower WT1-specific CTL induction (41.7%
[5/12 patients]) than ID-administered DSP-7888 (Supple-
mentary Table S3, see ESM). However, the sample sizes
in these studies were small, so future assessment of larger
patient populations will better inform the utility of stimu-
lating both CTL and HTL responses. The safety profile of
DSP-7888 is comparable with other WT1-targeted peptide-
based vaccines, with patients experiencing ISRs that were
most commonly grade 1-2 injection-site erythema [18-21,
25, 38].

Across all tumor types and dose cohorts, OS duration
was limited, which is not unexpected in a heavily pretreated
advanced cancer patient population. Tumor responses were
unlikely to have been influenced by either the dosing route
(ID versus SC) or dose of DSP-7888 administered, although
patient numbers in each cohort were small. As data emerged
from the study suggesting that WT1-specific CTL induction
with DSP-7888 was higher with ID administration compared
with SC, the study evaluated dose levels from 3.5 mg to
17.5 mg with ID administration. However, assessment of the
17.5-mg dose given SC was not deemed necessary as lower
CTL induction was expected from this route of administration.

No formal RP2D was determined in the present study;
DSP-7888 Dosing Emulsion was well tolerated, with no DLTs
observed. However, based on a comprehensive review of safety,
tolerability, and biomarker information from each cohort in this
study and other available clinical trial data, DSP-7888 10.5 mg
ID administration has been selected for further clinical evalu-
ation in adult patients with malignancies for the following
reasons: (i) the density of dendritic cells in ID compared with

SC sites facilitates the capture of tumor antigens, leading to
enhanced immune responses; thus, the dermis is a preferred
site of administration for tumor vaccines [41]; (ii) higher WT1-
specific CTLs induction activity was noted with ID versus SC
administration; (iii) it was a well-tolerated and safe dose; and
(iv) fewer injection sites are required compared with the highest
dose tested (17.5 mg ID) (Supplementary Table S3, see ESM).

5 Conclusions

In this study, DSP-7888 Dosing Emulsion was well tolerated
and safe, with no dose-limiting toxicities, in patients with
recurrent or advanced malignancies. Higher WT1-specific
CTL induction activity was noted with ID compared with
SC administration, and the ID route was selected for further
evaluation in the clinical program.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11523-021-00813-6.
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