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ABSTRACT

Introduction The undiminished need for more
effective cancer treatments stimulates the
development of novel cancer immunotherapy
candidates. The archetypical cancer immunotherapy
would induce robust, targeted and long-lasting
immune responses while simultaneously
circumventing immunosuppression in the tumour
microenvironment. For this purpose, we developed

a novel immunomodulatory nanomedicine:
PRECIOUS-01. As a PLGA-based nanocarrier,
PRECIOUS-01 encapsulates a tumour antigen (NY-
ESO-1) and an invariant natural killer T cell activator
to target and augment specific antitumour immune
responses in patients with NY-ESO-1-expressing
advanced cancers.

Methods and analysis This open-label, first-in-
human, phase | dose-escalation trial investigates the
safety, tolerability and immune-modulatory activity

of increasing doses of PRECIOUS-01 administered
intravenously in subjects with advanced NY-ESO-1-
expressing solid tumours. A total of 15 subjects will
receive three intravenous infusions of PRECIOUS-01

at a 3-weekly interval in three dose-finding cohorts.
The trial follows a 3+3 design for the dose-escalation
steps to establish a maximum tolerated dose (MTD)
and/or recommended phase Il dose (RP2D). Depending
on the toxicity, the two highest dosing cohorts will be
extended to delineate the immune-related parameters
as a readout for pharmacodynamics. Subjects will be
monitored for safety and the occurrence of dose-limiting
toxicities. If the MTD is not reached in the planned
dose-escalation cohorts, the RP2D will be based on the
observed safety and immune-modulatory activity as a
pharmacodynamic parameter supporting the RP2D. The
preliminary efficacy will be evaluated as an exploratory
endpoint using the best overall response rate, according
to Response Evaluation Criteria in Solid Tumors V.1.1.

Strengths and limitations of this study
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» This is the first-in-human study with a novel class
of off-the-shelf immunomodulatory nanomedicines:
PLGA nanoparticles encapsulating tumor-antigen
NY-ESO-1 and invariant natural killer T (iNKT) cell
activator IMM60 can be administered intravenous-
ly, are versatile and induce multifunctional antitu-
mour immune responses compared with cellular
immunotherapies.

» Coencapsulation of a tumor antigen and an iNKT
cell activator leads to optimal activation and antigen
presentation of dendritic cells and provides a boost
by bridging innate and adaptive immunity.

» A recommended phase Il dose based on safety/tol-
erability endpoints and local (tumour biopsies) as
well as systemic immune-modulatory assessments
ensures the selection of a safe and biologically
meaningful dose for later phase clinical trials.

» Although cancer germline antigen NY-ESO-1 is ex-
pressed in a wide variety of advanced cancers, it is
not a neoantigen, and the potential for an antitumour
immune response of PRECIOUS-01 may be limited in
NY-ESO-negative tumours.

» This first-in-human phase | trial is not powered for
efficacy endpoints and is therefore only suited to
gather preliminary efficacy data.

Ethics and dissemination The Dutch competent
authority (CCMO) reviewed the trial application and
the medical research ethics committee (CMO Arnhem-
Nijmegen) approved the trial under registration
number NL72876.000.20. The results will be
disseminated via (inter)national conferences and
submitted for publication to a peer-reviewed journal.
Trial registration number NCT04751786.
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Open access

INTRODUCTION

Despite revolutionising progress in immunotherapy for
advanced solid tumours, there is an undiminished need to
develop immunotherapies that can orchestrate an effec-
tive antitumour immune response in a highly targeted
way while simultaneously circumventing immunosuppres-
sion in the tumour microenvironment. To this end, we
developed a novel immunomodulatory nanomedicine:
PRECIOUS-01. It consists of a poly(lactic-co-glycolic acid)
(PLGA)-nanoparticle-based carrier platform that encap-
sulates tumour antigen New York Esophageal Squamous
Cell Carcinoma-1 (NY-ESO-1) and an invariant natural
killer T (iNKT) cell activator (ie, threitolceramide-6,
hereafter called IMM60) and aims to induce a specific
antitumour immune response.

As a drug-carrying platform, PLGA has two main advan-
tages: it is biodegradable and elicits minimal systemic
toxicity." Nanoparticle-encapsulated antigens are taken
up more efficiently by dendritic cells (DCs) than their
soluble counterparts.” Subsequent prolonged presenta-
tion of PLGA-encapsulated peptides on major histocom-
patibility complex classes I and II molecules can generate
functional and tumor-antigen-specific CD8" and CD4"
Tecell responses in preclinical studies.” Moreover, given
their rapid internalisation by myeloid cells after systemic
injection, PLGA nanoparticles contribute to perturb
macrophage polarisation and reprogramming within the
tumour microenvironment, thus establishing the proper
milieu for immune response induction.” For an extensive
overview of immunomodulatory nanoparticles in cancer
immunotherapy, we refer to a review by Feng et al.”

The first encapsulated component in PRECIOUS-01,
functioning to target the immune response, is the cancer-
testis antigen NY-ESO-1. While absent on normal somatic
tissue, NY-ESO-1 is expressed on many advanced cancers:
lung (2%-32%), melanoma (40%), bladder (32%-35%),
prostate (38%), ovarian (30%), oesophageal (24%-33%),
breast (12%-28%) and gastric (8%-12%).5" We defined
two long peptides and one short peptide for nanopar-
ticle encapsulation (85-111, 117-143 and 157-165),
which combined cover more than 80% of the European
population for both class I and class II Human Leuko-
cyte Antigen (HLA) alleles.'* NY-ESO-1-specific peptides,
produced according to Good Manufacturing Practices
guidelines, are safe and tolerated in patients with cancer
and have been shown to induce antigen-specific T-cell
responses against NY-ESO-1-positive tumours.' >

The second encapsulated component is the alpha-
galactosylceramide (oGalCer)-derived iNKT cell acti-
vator IMM60. IMMG60 is presented on CD1d molecules on
DCs and possesses a superior iNKT cell activation profile
compared with aGalCer in vitro as well as in vivo and is
not subject to glycosidase-mediated degradation.'” On
activation, iNKT cells secrete proinflammatory cytokines
(eg, interferon-y (IFN-y) and interleukin-12) and stimu-
late DC maturation in a CD40-CD40 ligand-dependent
matter.”” iNKT cell-mediated antitumour effects include
IFN-y-dependent natural killer (NK) cell responses,

PRECIOUS-01

SPNY)

NY-ESO-1

CD8* T cell \‘ iNKT cell / NK cell

Lysis
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Figure 1 Overview of the mechanism of action of
PRECIOUS-01. DCs take up and process PRECIOUS-01.
NY-ESO-1 presentation on MHC I/Il generates specific T-cell
responses, while CD1d-dependent presentation of IMM60
on DCs leads simultaneously to iNKT cell activation and
augmentation of the antitumour immune response, ultimately
culminating in tumour cell killing. DCs, dendritic cells; IFN-
v, interferon-y; IL-12, interleukin-12; iNKT, invariant natural
killer T cell; iTCR, invariant T-cell receptor; MHC, major
histocompatibility complex; NK, natural killer; NY-ESO-1,
New York Esophageal Squamous Cell Carcinoma-1.

expansion of antigen-specific CDS8" Tcell responses, inhi-
bition of metastatic behaviour and improved survival in
cancer mouse models.'? *” Thus, with IMM60 as an adju-
vant, we expect to boost the adaptive-immune and innate-
immune response.

We hypothesised that coencapsulation of iNKT cell
activator IMM60 with tumour antigen NY-ESO-1 results in
detectable cytotoxic T-lymphocyte responses against the
respective antigen. In vitro experiments with peripheral
blood mononuclear cells demonstrated the feasibility
of encapsulating three NY-ESO-1 peptides together with
IMMS60 in the same particle.”’ Peptides were processed
and presented by multiple HLA types. In mice expressing
the human HLA-A2 molecule, the activity of nanoparticle-
encapsulated IMMG60 was evident by DC maturation and
IFN-y secretion. CD4" and CD8" T-cell responses against
NY-ESO-1 peptides were observed with the same nanopar-
ticles coencapsulating NY-ESO-1 peptides.”’ Preclinical
pharmacology and toxicology studies indicated that
PRECIOUS-01 was well tolerated and induced NY-ESO-
I-specific antibodies. Furthermore, similar particles, in
which ovalbumin was used as antigen, prolonged survival
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of murine cancer models.*”” An overview of the mechanism
of action of PRECIOUS-01 is provided in figure 1.’

The purpose of this firstin-human phase 1 dose-
escalation trial is to determine the safety, tolerability and
immune activity of increasing doses of PRECIOUS-01 in
subjects with NY-ESO-1-expressing solid tumours. Three-
week intervals are placed between repeated administra-
tions to provide time for recovery of the activated iNKT
cells. The full study protocol is included as online supple-
mental information.

METHODS AND ANALYSIS

Study objectives

The coprimary objectives of this trial are to (1) deter-
mine the safety and tolerability of increasing doses
of PRECIOUS-01 after intravenous administration in
subjects with NY-ESO-1-expressing solid tumours and (2)
assess the effect of increasing doses of PRECIOUS-01 on
the composition and spatial heterogeneity of immune
cells directly in the tumour. The secondary objectives are
to determine the recommended phase II dose (RP2D) of
PRECIOUS-01 for a subsequent phase II trial and assess
immunological responses during and after therapy with
PRECIOUS-01 in blood. Furthermore, evaluation of the
clinical outcome of PRECIOUS-01 using Response Evalu-
ation Criteria in Solid Tumors (RECIST) V.1.1 is defined
as an exploratory objective.

Trial endpoints

Primary endpoints

» Safety profiles: incidence of treatment-emerging
adverse events (AEs) and serious AEs (SAEs) and
laboratory abnormalities graded according to the
National Cancer Institute Common Terminology
Criteria for Adverse Events (CTCAE) V.5.0 reporting
severity and relatedness; occurrence of dose-limiting
toxicities (DLTs); incidence of treatment discontinu-
ations and treatment modifications due to AEs and
laboratory abnormalities; changes in vital signs, ECG
and Fastern Cooperative Oncology Group perfor-
mance status and deaths.

» The immune-modulating effect directly in the
tumour will be assessed at baseline and after cycle 3
to analyse the immunological composition in tumour
biopsies using an established immunohistochem-
istry (IHC) assay for the quantification of CD3, CDS8,
FoxP3, CD45R0O and CD20-positive cells; these results
will support the decision on the RP2D as part of the
planned trial.

The secondary endpoints

» The RP2D, which will be evaluated using all data on
safety and the immune-modulating effect per dose
level tested (if maximum tolerated dose (MTD) is
reached at one of the tested dose levels, then this dose
will be used).

b hid
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M

Dose escalation

Figure 2 Trial design overview.
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» Evaluation of the immune-modulating activity at each
dose level (ie, the presence of NY-ESO-l-specific T
cells, iNKT cell activation, DC activation, cytokine
responses and anti-NY-ESO-1-specific  antibody
responses) using peripheral blood.

Exploratory endpoint
» Best overall response (BOR) according to RECIST
V.1.1 at each dose level.

Trial design

This is an open-abel, firstin-human, phase I dose-
escalation trial to investigate the safety and tolerability
of increasing doses of PRECIOUS-01 administered
intravenously in subjects with NY-ESO-1-expressing solid
tumours. Enrolment has started on 11 January 2021 in
Radboudumc, The Netherlands. The primary endpoint
completion date and the study completion date are esti-
mated to be September 2022 and December 2022, respec-
tively. Figure 2 depicts the trials’ design.

A planned total of 15 eligible subjects will receive three
intravenous infusions of PRECIOUS-01 at a 3-weekly
interval in three dose-finding cohorts. Subjects will be
monitored for safety and the occurrence of DLTs. The
trial follows a 3+3 design for the dose-escalation steps.
Three subjects will be enrolled sequentially per cohort.
If the MTD is not reached in the planned dose-escalation
cohorts, the RP2D will be based on the observed safety
and immune-modulatory activity as a pharmacodynamic
parameter supporting the RP2D decision.

To collect sufficient information regarding changes
in immune-related parameters as a readout for phar-
macodynamics of PRECIOUS-01 (eg, NY-ESO-1-specific
CD8 " T cells, iNKT cell activation and NY-ESO-1 anti-
body responses in serum), the two highest dosing cohorts
will be extended to a total of six subjects or the highest
dosing cohort to a total of nine subjects, depending on
the observed toxicity (cohort extension rules are listed in
online supplemental table 1.

Dose-escalation schedule and criteria

The starting dose is 10% of the no observed adverse
effect level in the non-clinical pivotal Good Laboratory
Practice toxicology study. Doses will be escalated after a
review of the safety data from the previous cohort by a
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Box 1

Dose-limiting toxicity (DLT) criteria

» Injection site reaction>grade 3 that persists more than 48 hours de-
spite supportive care.

» Fever>grade 3 lasting for more than 48 hours despite optimal med-

ical intervention.

Flu-like symptoms>grade 3 lasting for more than 48 hours despite

optimal medical intervention.

Anaphylaxis>grade 3.

Thromboembolic event>grade 3.

Fatigue>grade 3 for >4 days.

Any other toxicity or combination of toxicities that would qualify as

DLT in the opinion of the investigator.

The following toxicity is not considered a DLT:

» Isolated laboratory abnormalities>grade 3 that resolve to <grade
1 in <14 days without clinical sequelae or need for therapeutic
intervention.

v

vVVyyvyYYy

dose steering board (DSB) on completion of the DLT

observation period (ie, from the first administration up

to and including 21 days after the first administration).

Predefined DLT criteria will be used (box 1).

The trial follows a 3+3 dose-finding design based on the
occurrence of DLIs in subjects with NY-ESO-1-positive
tumours. The dose-escalation parameters are as follows:
» Subjects are planned to be recruited in three fixed

dose-finding cohorts. Doses are specified as follows:
cohort 1 (low; 0.4mg/kg PRECIOUS-01), cohort 2
(intermediate; 0.8 mg/kg PRECIOUS-01) and cohort
3 (high; 1.6 mg/kg PRECIOUS-01).

» Each subject will be observed for a minimum of 21
days (DLT observation period and cycle duration)
before the next cohort is enrolled and may begin to
receive PRECIOUS-01.

» As a safety precaution, in a cohort of three subjects,
an initial sentinel subject in each cohort will receive
PRECIOUS-01 and will be observed for 2weeks before
additional subjects in the cohort are dosed.

» If none of the three subjects in a dose cohort experi-
ence a DLT in the DLT observation period, enrolment
of subjects into the next dose cohort will begin after
review of the safety data by the DSB.

» If one out of the three subjects experiences a DLT,
then up to a total of six evaluable subjects will be
enrolled at the current dose level. Escalation will
occur if no additional DLTs are seen in that cohort
and after review of safety data by the DSB or data
safety monitoring board (DSMB) (in case of >grade
3 toxicity).

» If =2 subjects in a dose cohort experience a DLT in
the DLT observation period, enrolment at that dose
level and dose escalation will stop and that dose will
be considered to have exceeded the MTD.

» In case 22 subjects in cohort three experience a DLT,
this dose level will be de-escalated to 1.2mg/kg and
another three subjects will be enrolled in this de-esca-
lated dose level. If one out of the three subjects expe-
riences a DLT in this dose level, then up to a total of

six evaluable subjects will be enrolled at the current
1.2mg/kg dose level.

The MTD for this trial is defined as the dose level
below the dose level at which 22 subjects in a dose cohort
experience a DLT within the DLT observation period. In
case =2 subjects in the first dose level (lowest dose level)
experience a DLT, the dose levels will be de-escalated. If
no DLT occurs at any of the dose levels tested, an RP2D
of PRECIOUS-01 will be declared, if deemed appropriate,
based on all available safety data, the immune modula-
tion effect directly in tumour tissue and efficacy data.

Dose modifications

Dose modifications are not allowed, except in case of

significant (grade 3 or 4) toxicities. Then, the following

dose-modification criteria apply:

1. If the toxicity resolves to baseline or grade 1 (as defined
by CTCAE V.5.0) in <14 days after the intended start of
the next treatment cycle, the treatment can continue
to the next cycle at a dose of 50% of the starting dose
of PRECIOUS-01 (for cohort 1, this will be based on a
decision by the DSMB).

2. In case of a previous dose reduction or if toxicity does
not resolve to baseline or grade 1 within 14 days after
the intended start of the next treatment cycle, the sub-
ject must discontinue trial treatment.

Eligibility criteria

A summary of the eligibility criteria is listed in table 1.
The full list of eligibility criteria is specified in online
supplemental table 2.

Trial assessments
The schedule of assessments is provided as online supple-
mental table 3.

Safety assessments

Safety will be assessed according to NCI CTCAE V.5.0
using physical examination, weight, vital signs, Eastern
Cooperative Oncology Group (ECOG) performance
status, laboratory evaluations (haematology, coagulation,
urinalysis and biochemistry), ECG, a pregnancy test in
women of childbearing potential, recording of concur-
rent therapy and medications and treatment-emergent
AE/SAE reporting and follow-up.

Immune-modulation assessments

Mandatory tumour biopsies will be taken at baseline and
after cycle 3 of PRECIOUS-01 (visit 11). The analyses on
the composition and spatial heterogeneity of immune
cell subsets in the biopsies will support the RP2D decision
as part of this trials’ primary objective. Moreover, heparin
blood, serum and PAXgene blood will be collected (online
supplemental table 3). Herein, the following analyses will
be performed: occurrence and magnitude of functional
responses of iNKT cells and T cells; serum cytokine levels
(cytokine bead array); the specificity of T cells (multimer
analysis); DC, iNKT cell and NK cell activation status and
functionality (flow cytometry); cytokine responses (eg,
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Table 1 Key eligibility criteria

Inclusion criteria

Exclusion criteria

. Age >18 years at time of signing informed consent. 1.

1
2. Performance status (ECOG <1).

3. Estimated life expectancy of at least 6 months.
4

. Histologically or cytologically confirmed advanced 2.

and/or metastatic solid tumour with progressive

disease at baseline, for whom no standard 3.
treatment is available. 4.

5. IHC-confirmed NY-ESO-1 positivity on (archival)
tumour tissue (cut-off value: >0% positive

cells), per local laboratory guidelines (see online S.

supplemental information).
6. Subject with evaluable disease per RECIST V.1.1.
7. Adequate haematologic, renal and liver function as

defined by laboratory values performed within 14 6.

days of start of treatment.

8. Previous therapy-derived toxicities should be
resolved to grade<2 according to CTCAE V.5.0,
with exceptions for alopecia.

9. Before registration, the subject’s ability to give
written informed consent according to International
Council for Harmonisation Good Clinical Practice
and national rules/local regulations.

© ~

11

12.

13.
14.

15.

Second malignancy in the previous 2 years, except for adequately
treated in situ carcinoma of the cervix uteri and basal or squamous
cell carcinoma of the skin.

Clinical suspicion or radiological evidence of active brain
metastases. Stable brain metastases without steroids are allowed.
Subjects with thromboembolic events within the past year.
Subjects on any other active anticancer therapy, except for
gonadotropin-releasing hormone analogues or other hormonal or
supportive care.

Subjects with major surgery within 4 weeks before initiating
treatment or with minor surgical procedures within 7 days before
initiating treatment or anticipating the need for major surgery during
the trial.

Concomitant use of oral or intravenous immunosuppressive drugs.
Inhaled, topical or intranasal steroids and adrenal replacement
steroids<10mg/day (prednisone equivalent) are permitted in the
absence of autoimmune disease.

. Uncontrolled infectious disease.
. (Systemic) autoimmune disease, except type 1 diabetes mellitus,

hypothyroidism after autoimmune thyroiditis and skin disorders
(eczema and psoriasis).

9. History of clinically significant cardiovascular disease.
10.
. Abnormal or clinically significant coagulation parameters at the

Serious bleeding and clotting condition(s).

discretion of the clinical investigator.

Any other conditions that may interfere with the planned treatment,
affect subject compliance or place the subject at high risk from
treatment-related complications.

History of severe allergic episodes and/or Quincke’s oedema.

Prior allogeneic tissue/solid organ transplant, stem cell or bone
marrow transplant.

Known hypersensitivity to any component of PRECIOUS-01.

16. Pregnant or lactating women.

CTCAE, Common Terminology Criteria for Adverse Events; ECOG, Eastern Cooperative Oncology Group
; IHC, immunohistochemistry; NY-ESO-1, New York Esophageal Squamous Cell Carcinoma-1; RECIST, Response Evaluation Criteria in Solid

Tumors.

IFN-y) in serum; anti-NY-ESO-1 antibody responses serum
and mRNA levels for IFN-related genes (quantitative
PCR). Furthermore, in cohort 2 and cohort 3, a delayed-
type hypersensitivity (DTH) skin test with PRECIOUS-01
will be performed at baseline and after the third admin-
istration of PRECIOUS-01. After 24 hours, skin biopsies
will be taken. Herein, immune cell infiltrates will be
characterised by IHC staining. DTH-derived T cells will
be cultured, stimulated and evaluated for NY-ESO-1 speci-
ficity. Supernatants of these DTH cultures stimulated with
NY-ESO-1-loaded target cells will be investigated by cyto-
kine bead arrays on the presence of Thl-type/Th2-type
cytokines.

Efficacy assessments

The preliminary clinical efficacy of PRECIOUS-01 will
be analysed using the BOR rate. This exploratory effi-
cacy endpoint will be assessed with CT scans at baseline
and every 9weeks thereafter. Imaging will be evaluated

using the RECIST V.1.1 criteria.”® * Partial and complete
responses will be confirmed after 4weeks.

Statistical analysis plan

The sample size is based on the determination of the
MTD/RP2D. The MTD for this trial is defined as the
dose level below the dose level at which =2 subjects in a
dose cohort experience a DLT (box 1) within the DLT
observation period. All subjects receiving at least one
dose of PRECIOUS-01 will be included in the evaluation
of safety and assessment of clinical outcome. The design
is not based on a formal sample size calculation and is
not statistically powered for any objective. Therefore,
descriptive statistics will be used to describe the safety,
immune-modulatory activity and preliminary efficacy
endpoints. All data will be documented using summary
tables, figures and subject data listings. Continuous and
categorical variables will be summarised using descriptive
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statistics (mean, SD, quartiles, minimum and maximum)
and counts and percentages, respectively.

ETHICS AND DISSEMINATION

This trial will be conducted in conformance with the
principles of the ‘Declaration of Helsinki’ (64th WMA
General Assembly, Fortaleza, Brazil, October 2013) and
fully adheres to the principles outlined in International
Council for Harmonisation (ICH) E6-R2 or local law if
it affords greater protection to the subject. Furthermore,
as this trial is conducted in the European Union (EU)/
European Economic Area countries, it is compliant with
the EU Clinical Trial Directive (2001,/20/EC). Informed
consent will be obtained in accordance with the Decla-
ration of Helsinki, ICH Good Clinical Practice, the Data
Protection Directive (Directive 95/46/EC) and local
regulations. The trial is reviewed by the Dutch compe-
tent authority (CCMO; 27-07-2020) and approved by
the medical research ethics committee (CMO Arnhem-
Nijmegen; 02-09-2020) under registration number
NL72876.000.20.

A summary of the results will be provided to the compe-
tent authority and medical research ethics committee
within 1year after the end of the trial. All subject records
will be retained for 25 years following completion, termi-
nation or discontinuation of the clinical investigation.
The results will be disseminated via (inter)national
conferences and submitted for publication to a peer-
reviewed journal.

PATIENT AND PUBLIC INVOLVEMENT

Patients or the public were neither involved in the design
nor will they be involved in this clinical trial’s conduct,
reporting or dissemination plans.

DISCUSSION

We propose a study protocol for a first-in-human phase
I study with a new class of PLGA-based immunomodu-
latory nanoparticles—PRECIOUS-01—encapsulating
tumor-antigen NY-ESO-1 and iNKT cell activator IMMG60.
PRECIOUS-01 tackles several hurdles present in tradi-
tional cellular immunotherapies: it is an off-the-shelf
formulation, can be administered intravenously and—
through coencapsulation—can induce and direct a
targeted immune response to NY-ESO-1-positive cancer
cells. In addition, we hypothesise that PRECIOUS-01 has
a favourable toxicity profile and that it can elicit multi-
functional antitumour immune responses in patients with
NY-ESO-1 expressing advanced cancers.

As in any biomarker-driven trial, the biomarkers’ char-
acteristics must be considered in the trials’ design. In this
protocol, the inclusion of subjects is based on the IHC
determined NY-ESO-1 status on tumour tissue. Given the
positivity threshold of >0%, NY-ESO-1 expression levels
might vary between subjects, which can be considered a

limitation. In this light, several factors need to be consid-
ered. First, the NY-ESO-1 expression follows a heteroge-
neous expression pattern in most tumour tissues, which
on the one hand might limit the efficacy of a treatment,
but on the other might propose an underestimation of
actual NY-ESO-1 expression levels on inclusion.” Second,
expression of NY-ESO-1 on a tumour mightincrease in the
course of the disease, as reflected by an increase in expres-
sion from primary to metastatic lesions” ** or increasing
NY-ESO-1 antibody responses.g3 Hence, archival tumour
tissue might underestimate the NY-ESO-1 expression
levels. Third, the correlation between NY-ESO-1 expres-
sion and the induction of antibody or T-cell responses
is not clear-cut. For example, while in the phase I dose-
escalation trial with G305—a recombinant NY-ESO-1
protein vaccine—antibody and T-cell responses could
be induced in patients with a high (>70%) NY-ESO-1
expression, antibody or CD4" T-cell responses could also
be induced in patients with a lower expression (eg, 15%
or 20%). Moreover, though not powered for efficacy and
only circumstantial evidence, two out of three patients
with a NY-ESO-1 expression <20% showed radiological
stable disease, while others with a higher expression
demonstrated progressive disease.”® Similar findings
of an absent correlation between NY-ESO-1 expression
in tumour tissue and clinical activity were reported in
another NY-ESO-1-based cancer vaccine trial.”> These
observations might hypothetically be partly attributable
to epitope spreading.”

In conclusion, with this phase I study protocol for a
novel PLGA-based immunomodulatory nanomedicine,
we strive to establish the safety and immunomodulatory
effects of PRECIOUS-01.
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