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Abstract

Background: Personalized and effective treatments for pancreatic ductal adenocarcinoma (PDAC) continue to
remain elusive. Novel clinical trial designs that enable continual and rapid evaluation of novel therapeutics are
needed. Here, we describe a platform clinical trial to address this unmet need.

Methods: This is a phase Il study using a Bayesian platform design to evaluate multiple experimental arms against a
control arm in patients with PDAC. We first separate patients into three clinical stage groups of localized PDAC (resect-
able, borderline resectable, and locally advanced disease), and further divide each stage group based on treatment
history (treatment naive or previously treated). The clinical stage and treatment history therefore define 6 different
cohorts, and each cohort has one control arm but may have one or more experimental arms running simultaneously.
Within each cohort, adaptive randomization rules are applied and patients will be randomized to either an experi-
mental arm or the control arm accordingly. The experimental arm(s) of each cohort are only compared to the applica-
ble cohort specific control arm. Experimental arms may be added independently to one or more cohorts during the
study. Multiple correlative studies for tissue, blood, and imaging are also incorporated.

Discussion: To date, PDAC has been treated as a single disease, despite knowledge that there is substantial hetero-
geneity in disease presentation and biology. It is recognized that the current approach of single arm phase Il trials and
traditional phase lll randomized studies are not well-suited for more personalized treatment strategies in PDAC. The
PIONEER Panc platform clinical trial is designed to overcome these challenges and help advance our treatment strate-
gies for this deadly disease.

Trial registration: This study is approved by the Institutional Review Board (IRB) of MD Anderson Cancer Center, IRB-
approved protocol 2020-0075. The PIONEER trial is registered at the US National Institutes of Health (ClinicalTrials.gov)
NCT04481204.
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present with locally advanced disease. The focus of most
drug development efforts is directed towards patients
with metastatic disease. There are few trials that address
novel therapeutics non-metastatic PDAC stages, and
fewer still that conduct extensive correlative studies to
elucidate biological underpinnings of response or resist-
ance to specific therapies. The emergence and acceptance
of neoadjuvant, pre-operative approaches to localized
PDAC has created an opportunity to evaluate novel ther-
apies in earlier stage disease, potentially helping advance
therapeutic strategies for all stages of PDAC.

One reason for the growing use of neoadjuvant treat-
ment of localized PDAC is that the disease is generally
thought to be a systemically spread in most patients at
the time of diagnosis, even though metastases are not
evident on diagnostic imaging. Indeed, many patients
who undergo upfront surgery develop distant metastasis
at a high rate within 6 months. This fact underscores the
need for better selection for surgical management and
provides a sound rationale for pre-operative therapy. The
neoadjuvant approach provides the advantages of treat-
ment of micrometastatic disease, decreased R1 resection,
and selection of patients who are fit for operation [1, 2].
Recently, the PREOPANC study suggested an improve-
ment in disease free survival for patients who underwent
neoadjuvant therapy as compared to upfront surgery
for resectable/borderline resectable disease [3]. This
study highlighted the potential beneficial role of neoad-
juvant therapy for patients with radiologically localized
disease at presentation. There remains a major need to
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improve systemic therapies for patients, however. Even
in the experimental arm of PREOPANC that received
neoadjuvant therapy, the median survival was only
16.0months, as compared to 14.3 months in the imme-
diate surgery arm. Here, we detail a multi-institutional
phase II randomized-controlled Bayesian platform trial
for investigations of new and emerging therapies called
PIONEER-Panc.

Methods/design (Fig. 1)

Trial design

Overview

This is a phase II study using a Bayesian platform design
[4]. There are three clinical stage groups of localized
pancreatic cancer: resectable, borderline resectable, and
locally advanced disease. Further, for each stage group,
we will divide the patients into treatment naive and pre-
viously treated groups. The treatment naive and previ-
ously treated groups will have experimental regimens
designed specifically for them (Fig. 2), since those who
have previous treatment will have been selected for a
specific chemotherapy regimen prior to enrollment,
which would differ from the treatment naive group and
possibly introduce bias if the two groups were combined.
Practically speaking, allowance of patients with prior
treatment will enable more robust accrual to our study,
as some of the patients seen at the participating hospi-
tals only come for radiation and/or surgery after receiv-
ing chemotherapy elsewhere. Another reason to keep the
treatment naive and previously treated groups separate is

METHODS/DESIGN

Abbreviated title:

Trial Phase: Phase |
Clinical indication:
Trial type: Randomized

Type of control:

Route of administration:
Trial blinding:
Treatment Groups:

IV or PO
None

Number of trial subjects:

Estimated enroliment period:
Estimated duration of trial:

Duration of participation:
Fig. 1 Trial Overview

3 years per arm
8 years
Up to 5 years

Randomized phase Il platform trial for localized pancreatic cancer
Localized, non-metastatic pancreatic cancer

Standard of care chemotherapy

resectable, borderline resectable, and locally advanced pancreatic cancer
30 patients per arm, with option of expansion of up to 10 additional
patients per arm; for some newly developed agents or their
combinations, lead-in components will be added with up to 10 patients to
determine dose safety profile before randomization.
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Treatment Naive

mFOLFIRINOX for 3 months before
and (as tolerated) after surgery

RESECTABLE

mFOLFIRINOX for 4 months

Type of radiation therapy at discretion of MDs

mFOLFIRINOX for 4 months

Type of radiation therapy at discretion of MDs

Fig. 2 Summary of control arms for platform trial

BORDERLINE
RESECTABLE

LOCALLY
ADVANCED

Gemcitabine,

Gemcitabine + nab-paclitaxel,
Gemcitabine + Cisplatin,

(0]:]

FOLFIRINOX for 1-4 months
(post operative therapy at discretion of MD

Gemcitabine,

Gemcitabine + nab-paclitaxel,
Gemcitabine + Cisplatin,

OR

FOLFIRINOX for 4-6 months

Type of radiation therapy at discretion of M

Gemcitabine,

Gemcitabine + nab-paclitaxel,
Gemcitabine + Cisplatin,

OR

FOLFIRINOX for 4-6 months

Type of radiation therapy at discretion of MDs

that we anticipate that there will be experimental agents
that will only be combined with radiation. We do not
plan to blind the patients or the physicians to receipt of
the experimental agent.

Thus, we will have 3 staging groups, and each stage
group will be divided into treatment naive and previously
treated cohorts. This gives a total of 6 different cohorts
that will be studied (Fig. 2): (1) treatment naive resectable
PDAC, (2) previously treated resectable PDAC, (3) treat-
ment naive borderline resectable PDAC, (4) previously
treated borderline resectable PDAC, (5) treatment naive
locally advanced PDAC, and (6) previously treated locally
advanced PDAC. Each of the six subgroups will have
a defined standard of care chemotherapy regimen for a
control arm, serving as the basis of comparison. Each
group may have one or more experimental arms. Experi-
mental arms may be added to the platform during the
study, and the effects of the experimental treatments will
be compared with the controls for each group (Fig. 1).

For correlative studies, we will obtain pre- and post-
treatment biopsies or tissues when feasible, perform
serial blood draws for liquid biopsy analyses through-
out treatment, collect radiomic data, and obtain quality
of life measurements through validated questionnaires.
Patients will be followed on a 1-3month schedule dur-
ing systemic therapy in general. During radiation therapy,
they will be seen once a week, and once every 1-6 months
in follow up after radiation. Patients with resectable and

borderline resectable disease will be assessed for the pri-
mary endpoint of major pathological response rate [5],
and the secondary endpoints of progression free survival
and overall survival. Patients with locally advanced dis-
ease will be assessed for the primary endpoint of 6 month
disease control rate (DCR), and the secondary endpoints
of progression free survival and overall survival.

Trial diagram

Eligible patients will be classified into one of the six
cohorts defined by stage and treatment history as dis-
cussed previously; and upon enrollment into the trial,
each patient will be randomized into control or experi-
mental arms of the appropriate modules (Fig. 3). Accrual
to the control arms for each cohort will continue over
time until pre-specified limits are reached, while the
randomization probability for the control arm will be
gradually reduced when a new experiment arm is added.
Although it is not expected that the control arm treat-
ments will change over the time, we may change/update
the control arm through amendments if forthcoming
data collected from this trial or concurrent evidence
from other trials/studies require us otherwise.

Objectives and hypotheses

Impact of trial

The study will compare the effect of experimental
treatment regimens, which may include compounds/
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Fig. 3 Trial schema and hypothetical randomization to the control and experimental arms

biologicals, radiation techniques, and treatment devices,
with the two most commonly employed preoperative
regimens, systemic chemotherapy and radiation. We
anticipate that these experimental treatments will pro-
vide signals for larger validation studies and the correla-
tive science will give new insights into the biology of the
disease, as well as strategies to personalize therapy.

Primary and secondary objectives

Primary and Secondary Objectives for resectable and
borderline resectable groups (treatment naive or previ-
ously treated):

1. Primary objective: To estimate major pathological
response rate

2. Secondary objectives: To measure progression free
survival and overall survival

Primary and Secondary Objectives for locally advanced
groups (treatment naive or previously treated):

1. Primary objective: To estimate 6-month disease con-
trol rate

2. Secondary objectives: To measure progression free
survival and overall survival

Exploratory objectives in patients also consented
for correlative studies

1. To demonstrate response through exosome and cir-
culating tumor DNA

2. To associate prognosis of patients with baseline and
follow-up quantitative CT image-based analysis

3. To associate clinical and pathological outcomes of
patients with changes in radiomic measurements

Patient selection

Disease status criteria table

To be considered part of each subgroup, the patient must
have as noted: all characteristics of the potentially resect-
able subgroup, one or more of the characteristics of the
borderline resectable subgroup without any from the
locally advanced subgroup, or any of the characteristics
from the locally advanced subgroup (Fig. 4).
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PO EN

I

must meet all criteria

Fig. 4 Disease Status Criteria

any one of first three
criteria qualifies as BR

Interface > 180° OR Short segment
occlusion amenable to reconstruction

Interface of any degree amenable

SMV, PV Interface < 180° and no occlusion

SMA, CA  Nointerface Interface < 180°

HA No interface to reconstruction
AORTA Must have no involvement Must have no involvement

LOCALLY

ADVANCED

any one of these
criteria qualifies as LA

Occlusion not amenable to reconstruction

Interface > 180°

Interface not amenable to reconstruction

Involvement

Eligibility and ineligibility criteria
The general criteria for the platform trial are shown in
Fig. 5 and for each of the six cohorts, respectively.

Treatment calendars

The following study calendar (Fig. 6) represents general
guidelines for assessments related to the protocol. Fig-
ure 6 relates to the resectable group in particular; the
calendars for other groups may differ slightly. Specific
modules may have additional requirements.

Physical examination, adverse event assessment, and
laboratory studies are required 4weeks (+/—7days)
after the last day of treatment. At completion of ther-
apy, patients will have visits, labs, and staging scans
every 16weeks (+/—28days) until they have reached
24 months post-registration or until documented pro-
gression, whichever occurs first. Thereafter, survival
information is required every 6 months for 5years post-
registration. For patients who discontinue treatment for
progressive disease or are removed from protocol treat-
ment, survival information is required every 6 months for
5years post-registration. Similar calendars are in the pro-
tocol document for patients with borderline resectable or
locally advanced disease.

Diagnostic imaging

The CT scans will be standard of care pancreatic pro-
tocol scans with contrast [6]. A pancreatic protocol CT
involves iodine-based IV contrast agent protocols to
reach optimal differentiation of normal pancreatic tis-
sue from lesions, along with sufficient visualization of

the pancreatic vessels to allow for local staging. The
study will use a dual-phase CT acquisition after IV con-
trast medium administration at a flow rate of 3 — 5mL/s
for optimal pancreatic CT enhancement [7].

Chemotherapy

The standard of care regimens for PDAC include gem-
citabine/nab-paclitaxel and mFOLFIRINOX. In this
adaptive trial, we will use mFOLFIRINOX as the stand-
ard of the control arms for “treatment naive” patients
with “potentially resectable’, “borderline resectable’,
and “locally advanced” disease. For “previously treated”
groups, we will include patients in the trial if they
received gemcitabine, gemcitabine/cisplatin, gem-
citabine/nab-paclitaxel, gemcitabine/capecitabine,
or FOLFIRINOX according to accepted guidelines
below. Patients in the “previously treated” groups will
be enrolled after the appropriate amount of standard
chemotherapy is completed and restaging is performed.
They will then be randomized to experimental or con-
trol arms as appropriate to their clinical staging at the
diagnosis.

Dosing schedules and modifications: All commer-
cially supplied drugs will follow the manufacturer-
provided labeling with respect to its storage and
stability, preparation, handling, and administra-
tion. Decisions regarding dose modifications, and
delays will be made for each patient at the discre-
tion of the attending physician. All other treat-
ments, including chemotherapy pre-medications,
will be determined at the discretion of the attend-
ing physician.
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| ELIGIBILITY

- Pathologically proven adenocarcinoma of the
pancreas by cytology or biopsy

- No current use of immunosuppressive medication.

- Pregnancy and Nursing Status: Not pregnant and

not nursing; For women of childbearing potential, a

negative urine or blood pregnancy test done
<7 days prior to registration is required.

- Age = 18 years

- Life expectancy greater than 6 months

- ECOG Performance Status 0 or 1

- Required Initial Laboratory Values:

Absolute Newi ol > 1.500/mm?
Platelet Count > 100,000/mm®
Creatinine <15 x upper limit of normal (ULN)
Colegeatrine .45 mmi
Total Bilirubin < 2.0 mg/dL
AST/ALT < 25x upper limit of normal (ULN)
Hemoglobin =80 mg/dL

as defined above in the Table (Section 41)

as defined above in the Table (Section 41)

regimen is considered a standard regimen for P%AC

RESECTABLE

reatment resectable as defined above in the Table (Section 4.1)

resectable as defined above in the Table (Section 41)

regimen is considered a standard regimen for P%AC

advanced as defined above in the Table (Section 41)

advanced as defined above in the Table (Section 41)

regimen is considered a standard regimen for P%AC
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Fig. 5 Eligibility and Ineligibility Criteria

- Disease Status: Confirmation of clinical stage of resectable

- No prior chemotherapy or radiation therapy for PDAC.

- Disease Status: Confirmation of clinical stage of resectable

- Prior chemothereclf)y for PDAC is allowed, as long as the
(e.%, gemcitabine, gemcitabine-cisplatin, gemcitabine/
nab-paclitaxel, gemcitabine/capecitabine, FOLFIRINOX).
This should be discussed with the study Pls prior to enrollment
to ensure the regimen for a given patient is acceptable.

- Disease Status: Confirmation of clinical stage of borderline

+ No prior chemotherapy or radiation therapy for PDAC.

- Disease Status: Confirmation of clinical stage of borderline

- Prior chemotherf(afy for PDAC is allowed, as long as the
(e.%, gemcitabine, gemcitabine-cisplatin, gemcitabine/
nab-paclitaxel, gemcitabine/capecitabine, FOLFIRINOX).
This should be discussed with the study Pls prior to enroliment
to ensure the regimen for a given patient is acceptable.

- Disease Status: Confirmation of clinical stage of locally

+ No prior chemotherapy or radiation therapy for PDAC.

- Disease Status: Confirmation of clinical stage of locally

- Prior chemotherz(ajpy for PDAC s allowed, as long as the
(e% gemcitabine, gemcitabine-cisplatin, gemcitabine/
nab-paclitaxel, gemcitabine/capecitabine, FOLFIRINOX).

This should be discussed with the study Pls prior to enrollment
to ensure the regimen for a given patient is acceptable.

INELIGIBILITY

+ Known uncontrolled (Grade =2) or active gastric or duodenal ulcer disease
within 30 days of enrollment.

+ Prior surgical resection of pancreatic tumor.

+ Known contraindication to iodine-based or gadolinium-based IV contrast.

+ Clinically significant cardiac arrhythmias (e.g, ventricular tachycardia, ventricular
fibrillation, torsades de pointes, second- or third-degree atrioventricular heart block
without a permanent pacemaker in place).

+ Class Il or IV Congestive Heart Failure as defined by the New York Heart
Association functional classification system < 6 months prior to screening.

+ Known active, uncontrolled (high viral load) HIV, hepatitis B or hepatitis C
infection

- Patients who have been vaccinated for hepatitis B and do not have a
history of infection are eligible.

+ Female patients who are pregnant or breastfeeding.

+ Women of child-bearing potential and their male partners who are unwilling
or unable to use an acceptable method of birth control to avoid pregnancy
for the entire study period. Acceptable methods of contraception are those
that, alone or in combination, result in a failure rate of < 1% per year when
used consistently and correctly.

+ Have significant psychiatric, social, or medical condition(s) that could
increase the subject's risk, interfere with protocol adherence, or affect the
subject's ability to give informed consent

- Previous treatment for PDAC with chemotherapy or radiation.
- Active malignancy, except basal cell carcinoma.
- Staging other than resectable PDAC as defined in the Table (Section 41) above.

- The patient is treatment naive.

- The patient previously received radiation to the abdomen for any reason.

- Active malignancy, except basal cell carcinoma. ) .

- Staging other than resectable PDAC at the time of diagnosis as defined in the
Table (Section 41) above. . ) .

« Receiving any approved or investigational anti-neoplastic agent other than the
chemotherapies specified in this protocol (i.e, chemotherapies listed in Fig. 2).

- Previous treatment for PDAC with chemotherapy or radiation.
- Active malignancy, except basal cell carcinoma. ) )
- Staging other than borderline resectable PDAC as defined in the Table (Section 41) above.

- The patient is treatment naive.

- The patient previously received radiation to the abdomen for any reason.

- Active malignancy, except basal cell carcinoma. ) _ )

. Stagmg other than borderline resectable PDAC at the time of diagnosis as
defined in the Table (Section 41) above. . .

« Receiving any approved or investigational anti-neoplastic agent other than the
chemotherapies specified in this protocol (i.e, chemotherapies listed in Fig. 2).

+ Previous treatment for PDAC with chemotherapy or radiation.
- Active malignancy, except basal cell carcinoma. !
- Staging other than locally advanced PDAC as defined in the Table (Section 41) above.

- The patient is treatment naive.

- The patient previously received radiation to the abdomen for any reason.

- Active malignancy, except basal cell carcinoma. ) ) ]

- Sta m% other than locally advanced PDAC at the time of diagnosis as defined
in the Table (Section 411) above.

+ Receiving any approved or investigational anti-neoplastic agent other than the
chemotherapies specified in this protocol (ie, chemotherapies listed in Fig. 2).

Radiotherapy

Patients may receive radiation therapy as part of this
trial. Techniques of radiation may include stereotac-
tic body radiation therapy, hypofractionated radiation
therapy [8], and standard fractionation radiation ther-
apy [9] with concurrent chemotherapy. The delivery
technique may be tailored to a given experimental arm.
In the control arm, the use of radiation will be stand-
ard in borderline resectable disease. In patients with
resectable disease, it is not required but may be used in
the control arm if a physician deems it appropriate.

Surgery

Surgical resection of the primary tumor and regional
lymph nodes in the absence of disease progression
4-8weeks following chemotherapy and/or radiation.
Surgical quality assurance will be performed in the same
manner as Alliance A021501 [10].

Correlative studies

Biospecimens and imaging will be collected as part
of an IRB approved protocol for biospecimen collec-
tion (PA11-0670). The informed consent document (see
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© ) () 6)
PRIORTO  PRIORTO POSTT
PREREG  REG  Cunvawciny  TCERY EOLLOW-UP

Tests & Observations E——

History and physical, weight, PS &
Pulse, BP ®
Height
Adverse Event Assessment
QOL Assessment O
LaboratoryStudies | [ [ [ |
CBC, Differential, Platelets
Chemistry (Serum Creatinine, Electrolytes, AST, ALT, Alk. Phos,, Bili)
Pregnancy Test
CA19-9
Staging .../ ! [ [ |
Staging CT Scan of Chest (or Chest X-ray/CT or MRI of Abdomen)

Radiographic Review

PathologyReview [ [ [ [ /[ |

Optional Correlative Studies: for patients who consent to participate
Tissue and blood specimens See 'Surgery’ Section for specimen submission time points and requirements
Imaging See ‘Surgery’ Section for CT images submission time points and requirements

—

@ Labs completed prior to registration may be used for day 1of cycle 1if obtained < 7 days prior to treatment (except pregnancy test and CA 19-9,
as detailed below). For subsequent cycles, labs, tests and observations may be obtained +/- 3 days from scheduled day of assessment.
Radiographic windows are +/- 7 days from scheduled day of assessment.

Drug dosages need not be changed unless the calculated dose changes by > 10%. If a patient is in the “previously treated"” group, the Day 1
assessments during chemotherapy will not apply.

Surgical assessments should be done once within 14 days prior to the operation.
Post treatment follow up should be once every 16 weeks (+/- 28 days)

o 08 ©

Physical examination, adverse event assessment, and laboratory studies are required 4 weeks (+/- 7 days) after the last day of treatment. At

completion of therapy, patients will have visits, labs, and staging scans every 16 weeks (+/- 28 days) until they have reached 24 months

post-registration or until documented progression, whichever occurs first. Thereafter, survival information is required every 6 months for 5 years

post-registration. For patients who discontinue treatment for progressive disease or are removed from protocol treatment, survival information is

required every 6 months for 5 years post-registration. See ‘Treatment Calendars' Section for removal of patients from protocol therapy.

® Adverse events may occur at any point. They should be assessed during clinically significant time points, but may be recorded at any time during
the course of treatment.

O QOL assessments should be collected either in person or over the telephone within 7 days of each clinically significant time point, such as when
the patient is being evaluated by a treating physician or mid-level provider.

Imaging should be done prior to pre-registration, at least once during chemotherapy, at least once before surgery, and once every 16 weeks

(+/- 28 days) after surgery.

Fig. 6 Calendar of Testing and Observation (Resectable)

supplementary materials) for this adaptive trial will clearly  Liquid biopsies

state that the patient is co-enrolling on PA11-0670 if they = To demonstrate response through exosome and cir-
agree to any correlative study for this adaptive clinical trial. ~ culating free tumor cells. We will obtain serial lig-
Here, we describe how the biospecimens and imaging will ~ uid biopsies at clinically significant time points and
be analyzed. derive exosome and circulating free tumor cells as per
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established protocols [11]. The levels of exosomes and
circulating free tumor cells will be associated with clinical
outcomes and pathological responses that are observed
during the course of the trial.

Imaging

1. To associate prognosis of patients with baseline
quantitative CT image-based analysis. CT images
will be obtained for patients as part of standard of
care at clinically significant time points. We have
previously demonstrated that measurements of base-
line enhancement (e.g., area under the enhancement
curve) and the morphology of the PDAC tumors
(e.g., presence or absence of a distinct border, called
high or low delta PDAC, respectively) are associated
with stromal, genetic, physical, and clinical charac-
teristics of the disease [12, 13]. We will validate these
associations in this study.

2. To associate clinical and pathological outcomes of
patients with changes in radiomic measurements. We
previously showed that the development of a sharp-
ened interface at the tumor/parenchymal border
was associated with longer PFS and OS, compared
to blurring of the tumor/parenchymal interface [14].
We will associate this radiographic feature after neo-
adjuvant therapy with pathological measurements
and clinical outcomes on the trial.

Adverse events

The prompt reporting of adverse events is the responsi-
bility of each investigator engaged in clinical research, as
required by Federal Regulations. Adverse events must be
described and graded using the terminology and grading
categories defined in the NCI's Common Terminology
Criteria for Adverse Events (CTCAE), Version 5.0. The
CTCAE is available at ctep.cancer.gov/protocolDevelop
ment/electronic_applications/ctc.htm.  Attribution to
protocol treatment for each adverse event must be deter-
mined by the investigator and reported on the required
forms. Please refer the NCI Guidelines: Adverse Event
Reporting Requirements for further details on AE report-
ing procedures. All toxicities will be managed accord-
ing to institutional algorithms as available, or per best
practice.

Statistical considerations

In this study, we have six cohorts of patients based on
clinical staging and treatment history as described in
Trial design section. For each cohort, a Bayesian phase
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II platform design will be used to evaluate a sequence
of experimental agents. The goal of the study is to col-
lect data and to estimate the efficacy of the experimen-
tal treatment, with relatively rapid readouts for go/no
go decisions of therapeutics in early stage PDAC. The
primary endpoint for patients with clinical staging of
resectable or borderline resectable disease is the major
pathological response (MPR) at 12 weeks since randomi-
zation, and for patients with clinical staging of locally
advanced or unresectable disease is the 6-month DCR,
defined as the proportion of patients without progression
within 6 months of the treatment.

Based on the platform design, we are allowed to simul-
taneously randomize patients into multiple experimental
treatment arms. For each disease cohort, we will start
with one control and one experimental treatment arm,
while additional experimental treatment arms can be
open for enrollment during the study. We will start with
equally randomizing patients into the control and experi-
mental arms, and assume a new experimental agent arm
may enter the study 6 months after the opening of an
experimental arm. In order to maintain an active control
during the study, we will keep randomizing patients into
the control arm, while the randomization probability will
be gradually reduced upon the number of patients treated
in the control arm and the number of active experiment
arms. Once the control arm has treated the prespeci-
fied number (e.g., #=30) of patients, we will rescale the
randomization probability so that more patients will be
allocated into the experimental arms. Specifically, the
randomization probability for the control arm will be
reduced to be 1/(1+3m), and the randomization prob-
ability for each experimental arm will be 3/(1+3m),
where m is the number of active experimental arms in
the study. That is, the randomization probability for con-
trol arm will be reduced to be 1/7 if there are 2 experi-
mental arms in the study, and will be reduced to 1/10 if 3
experimental arms in the study, and etc. The randomiza-
tion schema and the timeline of the experimental agent
arms are illustrated in Fig. 3.

After an experimental arm has treated the planned 30
patients, we will compare it to the control arm to see if
the experimental treatment has improved the MPR or
DCR. The experimental treatment will be claimed to be
successful if:

Pr (ne > 1. + 0.05 |data) > 0y, (1)

where 77, and 7, are the MPR or DCR for the experimen-
tal arm and control arm, respectively. We choose to use
Bayesian paradigm, so that we can naturally incorporate
our knowledge or assumption of MPR or DCR of the
treatment arms using a Beta prior distribution. In this
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study non-informative prior distributions are assumed
for 7, and m, ie, m, ~ Beta(l,1), and m, ~Beta(1,1),
respectively. The Beta (1,1) distribution can be thought as
a study of 2 patients, and only 1 response observed. It has
a mean value of 0.50 with a wide 95% confidence interval
of (0.02, 0.98). Since we do not have any definite knowl-
edge of the efficacy of the treatment arms, this non-
informative prior only expresses vague information about
the primary endpoint. When the maximum sample size
is reached for an experimental arm, we will calculate the
posterior probability (PP) in (1) and compare it with the
threshold 6,. If the PP is greater than 6, the experiment
arm is deemed to be successful compared to the control
arm. The threshold 6, needs to be calibrated so that the
trial will have the false postitive rate (type I error) no
more than 15%. For those experimental treatments that
“graduate” from the study and appear to outperform the
control arm, a steering committee of the co-principal
investigators and scientific advisors will meet to decide
whether to expand the experimental arm (e.g., up to
n=10 additional patients) to confirm the findings.

The randomization will be conducted using the Clini-
cal Trial Conduct (CTC) website (https://biostatistics.
mdanderson.org/ClinicalTrialConduct), which is housed
on a secure server at MDACC and maintained by the
MDACC Department of Biostatistics. Access to the web-
site will be gained through usernames and passwords
provided by the MDACC Department of Biostatistics to
the clinical team. Training on the use of the CTC web-
site to randomize patients on the study will be provided

Page 9 of 12

by the biostatistical collaborators. The study will be
monitored by the MD Anderson Data Safety Monitoring
Board (DSMB).

Simulation studies

The planned sample size is 30 for each experimental arm.
We assume a new experimental arm may enter the study
6 months after the opening of the previous experimental
arm. The values of threshold 8, are 0.67 and 0.72 for MPR
and DCR, repectively.

For each scenario, 1000 trials were simulated and prob-
ability of claiming success is summarized as the propor-
tion of trials having the posterior probability greater
than the shreshold value 6, . Specifically, for each simu-
lated trial we calculate the posterior probability Pr(r, >
1, +0.05 |data) and compare it with the threshold value
of 0, (e.g., 0.67) using the decision rule (1). The prob-
ability of claiming success is the proportion of trials that
meet (1). Note that, the experimental treatment agents
are chosen to be included for their evidence of efficacy
shown in previous studies, and therefore no early stop-
ping rule for efficacy will be implemented.

Major pathological response rate

We assumed the MPR being 13% for the control arm
based on historical data from MD Anderson [15]. We
anticipate some of the experimental arms will have
improved response rates of 19.5% (1.5 fold), 26% (2 fold)
and 30%, respectively. The simulation results are summa-
rized in Table 1 below. With 6, = 0.67, the type I error

Table 1 Operating characteristics for the platform design with primary endpoint of major pathological response (MPR)

Control Arm n =30 for experimental arms
Experiment Arm1  ExperimentArm2  ExperimentArm3  Experiment
Arm 4
True MPR 0.130 0.195 0.260 0.130 0.300
Number of patients 426 30.0 300 30.0 300
Start Time (months) 0 0 6 12 18
Probability of claiming success - 0.384 0676 0.148 0.800
Table 2 Operating characteristics for the platform design with primary endpoint of disease control rate (DCR)
Control Arm n =30 for experimental arms
Experiment Arm1  ExperimentArm2  ExperimentArm3  Experiment
Arm 4
True DCR 0.70 0.70 0.80 0.90 095
Number of patients 426 30.0 30.0 30.0 30.0
Start Time (months) 0 0 6 12 18
Probability of claiming success - 0.148 0441 0.833 0.964
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is less or equal to 15%. That is, if an experimental arm
(e.g., Experiment Arm 3) has the same response rate as
the control arm, the probability of claiming its success
is less than or equal to 15%. In this setting, we will have
67.6% power to claim the success of an experimental arm
with response rate being 26% (Experiment Arm 2). If the
response rate is 30% for an experimental arm (Experi-
ment Arm 4), the power will be 79.4%.

Six-month disease control rate

We assumed the 6-month DCR being 70% for the control
arm based on historical data for locally advanced disease
at MD Anderson [16]. We anticipate some of the experi-
mental arms will have an improved DCR of 90%. The
simulation results are summarized in Table 2 below. With
0, = 0.72, the type I error is less or equal to 15%. That is,
if an experimental arm (e.g., Experiment Arm 1) has the
same DCR as the control arm, the probability of claiming
its success is less than or equal to 15%. In this setting, we
will have 85.6% power to claim the success of an experi-
mental arm with DCR being 90% (Experiment Arm 3).

Safety lead-in phase and toxicity monitoring

For some newly developed agents or their combinations,
a safety lead-in phase will be applied before the rand-
omization. We will apply BOIN design to determine the
dose/schedule for the randomization part [4, 17]. The
details will be described in the specific protocol for that
experimental arm.

Additionally, a Bayesian toxicity monitoring rule may be
also implemented for experimental arms that are deemed
necessary by the investigators, the scientific advisors and
the statisticians. The events will include grade 3 or higher
hematological, gastrointestinal or any other toxicities that
are at least possibly related to treatment during the time
window from the treatment initiation till 30days after the
treatment ends, according to Common Terminology Crite-
ria for Adverse Events (CTCAE) v4.0. Let 7, be the toxic-
ity probability with a prior distribution of Beta(0.6,1.4), then
if Pr (7, >0.3]) >0.8, we will terminate the experimental
arm early. Patients will be monitored in cohorts of size 10.
Based on these assumptions and monitoring conditions, we

Table 3 Operating characteristics for toxicity monitoring

True toxicity probability Early stopping probability  Average
sample
size

0.2 0.052 29.2

0.3 0.273 258

04 0.623 20.1

0.5 0.884 14.9

0.6 0.982 11.8
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will early stop the experiment arm if we observe [# patients
experiencing toxicity] / [#patients being treated]>= 5/10,
8/20, or 12/30. The operating characteristics are shown in
Table 3. The in-house software (https://trialdesign.org/one-
page-shelLhtml#BTOX) was used to generate the toxicity
boundaries and operating characteristics.

Analysis plan

Patients’ demographic and clinical characteristics will be
summarized using descriptive statistics of count frenque-
cies, percentages, means, standard deviations, medians and
ranges. Associations between groups will be assessed using
the Chi Square test or Fisher’s exact test for categorica