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1.1. Trial Synopsis

Title of trial

UNITEPANC - Using organoids to predict efficacy of adjuvant treatment to improve

outcome in resectable pancreatic cancer

Interventional, prospective, multisite, proof-of-concept, single-arm trial, using
organoids to predict efficacy of adjuvant treatment in resectable pancreatic cancer

- the UNITEPANC trial of the AlO Pancreatic Cancer Group

Short Trial Title

UNITEPANC

Condition and trial

population

Patients with functionally resectable pancreatic ductal adenocarcinoma (PDAC)

according to NCCN criteria and Ca19-9 <500 U/ml (without relevant cholestasis)

Primary
objectives/efficacy

endpoints:

e Trial part I: Feasibility of treatment selection by an organoid educated approach
in the adjuvant setting within 12 weeks after surgery in more than >60% of the
resected PDAC

e Trial part Il: DFS at 18 months from start of organoid-based adjuvant

treatment

Secondary
objectives/efficacy

endpoints:

Trial part I:

e Organoid establishment in more than 75% of the resected PDAC

e OQOrganoid expansion and characterization in more than >60% of the resected
PDAC

e Rate of organoid-based change of adjuvant treatment regime from standard
MFOLFIRINOX treatment

e Comparison of organoid establishment, expansion and characterization as well

as treatment outcome between the different sites establishing organoids

Trial part Il:

e Time to start of adjuvant treatment

e Rate of patients receiving adjuvant treatment

e DFSin organoid-educated treatment selection with and without mFOLFIRINOX
e OSin organoid-educated treatment selection with and without mFOLFIRINOX
e Comparison of DFS and OS by organoid educated adjuvant treatment with

historical controls from the PRODIGE 24 trial
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¢ Identification of the lineage-specific transcription factors, chromatin
regulators as well as mapping intergenic cis-regulatory elements in tissue and
patient-derived organoids to predict prognosis of PDAC

e Correlation of CT imaging (radiomics) with RO resection rate, DFS, OS, CA19-9
and biomarker behaviour

e Health related quality of life questionnaires (EORTC QLQ-PAN26, QLQ-C30)

e Safety and toxicity of organoid-educated adjuvant treatment

Trial design Interventional, prospective, multisite, proof-of-concept, single-arm trial, following
organoid testing
Sample Size To be allocated to trial part | (generating organoids): n = 92

To be allocated to trial part Il (organoid-based adjuvant treatment): n= 38

To be analysed in trial part Il (ITT population): n =34

Interventions

Trial part I:

Generation of organoids from tumor tissue and organoid-based pharmacotyping
(tissue from resected tumor specimen) locally at specific trial sites and centrally at
the Organoid Core Unit Ulm (OCUU) for trial sites without the possibility of
pharmacotyping. Quality and results of the organoid-based pharmacotyping of
each patient will be discussed and the resulting adjuvant treatment regimen will
be determined by the UNITEPANC Organoid Board in ad-hoc meetings (web-based)
when new results are available. The decision (including the choice of treatment
regimen) of the UNITEPANC Organoid Board has to be made within 12 weeks

postoperatively. Each trial site is represented in the Organoid Board.

Trial part l:

Adjuvant organoid-educated treatment begins at least within 12 weeks after
RO/R1-resection if no evidence of tumor recurrence (radiological staging),
suitability for adjuvant treatment, postoperative Ca19-9<180 U/ml and organoid-
based chemotherapy recommendation is available. Otherwise, patients will receive
adjuvant treatment according to the attending physician outside the trial

(mFOLFIRINOX recommended)

Possible adjuvant treatment regimens will be selected by organoid-based

pharmacotyping. All adjuvant treatments are off-label in Germany, but adjuvant
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mFOLFIRINOX (oxaliplatin, irinotecan, leucovorin, 5-FU), Gemcitabine, and
Gemcitabine/Capecitabine are standard of care in Germany since there is evidence
from randomized phase lll trials showing an OS-benefit in the adjuvant setting (2-
6). Adjuvant Gemcitabine/nab-Paclitaxel is frequently used in the palliative
setting(7) but did not reach its clinical endpoint of improvement in centrally
assessed disease free survival in the adjuvant setting(6), but it did improve overall
survival in the whole trial population compared to Gemcitabine monotherapy and
will be used in case of good performance in the organoid assays.
e Gemcitabine mono: 6 cycles of gemcitabine (1000mg/m2, d1, 8 and 15, Q4W)
e Gemcitabine/Capecitabine: 6 cycles of gemcitabine (1000mg/m?2, d1, 8 and
15, Q4W) plus capecitabine (1660mg/m2, d1-21, Q4W)
e Capecitabine: 8 cycles of fluoropyrimidine (capecitabine, 2500 mg/m2, d1-14,
Q3w)
e Gemcitabine/nab-Paclitaxel: 6 cycles of nab-Paclitaxel/Gemcitabine (nab-
Paclitaxel 125 mg/m2, Gemcitabine 1000 mg/m2, d1, 8, 15, Q4W)
e mMFOLFIRINOX: 12 cycles of mFOLFIRINOX (oxaliplatin 85 mg/m2, irinotecan
150 mg/m2, leucovorin 400 mg/m2, 5-FU 2400 mg/m2, Q2W

Trial Duration

e Duration of intervention per patient:
Tumor resection followed by adjuvant chemotherapy starting within 12 weeks
after surgery (adjuvant treatment for 24 weeks; in total 24 + 12 = 36 weeks/9
months).

e Follow-up per patient:
Until end of trial (EOT) 18 months after start of adjuvant treatment of the last
patient (LPLV), regardless of whether adjuvant chemotherapy has been

completed or not), premature end of trial or death

e Time for preparation: 6 months

e Recruitment period: 18 months

e First patient in to last patient out: 39 months

e Treatment period: 21 months

e Time for data clearance and analysis: 5 months

e Total duration: 50 months

Statistical analysis

Efficacy: The efficacy endpoint of the trial is purely descriptive and intended to

obtain a signal for further development of the strategy. This requires the proof of
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1) an efficient generation of organoids 2) an efficient organoid expansion and
characterization and 3) a clear sign that an organoid-educated treatment selection
is superior to standard treatment with mFOLFIRINOX.

For 1) and 2) we have chosen a rate of 75% and 60%, respectively, according to the
available literature(1).

For 3): According to published literature, the DFS rate at 18 months (DFS@18) from
surgery, after 12 cycles (6 months) of adjuvant mFOLFIRINOX, is 60% (Prodige-24
trial,[1]). This can be considered as the currently best outcome in this setting. The
experimental approach would be considered promising, if the true 18-months-DFS
rate amounts to 77% (corresponding to a hazard ratio of 0.5 compared to Prodige-
24, in case of exponential survival).

Based on these assumptions and implementing a standard design for phase Il
cancer clinical trials according to Fleming (1981)(8), a sample size of 34 evaluable
subjects achieves 80% power at a one-sided type | error level of 0.1 to detect the
improvement described above.

Analyses for all endpoints are considered exploratory. Quality of life data will be
analyzed and assessed according to the procedures issued by the EORTC Data

Center.

Safety: Frequencies and severities of AEs (according to CTCAE) and SAEs will be

recorded.

Sites

6 academic high-volume sites for PDAC surgery with experience in treatment of
PDAC and tumor organoids.

Organoid technology has been established at the Department of Internal Medicine
| at Ulm University Hospital in collaboration with the Organoid Core Unit Ulm
(OCUU) using automated pipetting for high throughput drug screening. The
majority of trial sites (5 out of 6) have established their own tumor organoid
facilities. There will be regular round robin tests using model organoids over all
facilities to assure comparability of outcome data. The one site without a tumor
organoid facility is a proof-of-concept whether centralized establishment and

assessment of tumor organoids is feasible.

Inclusion criteria:

General inclusion criteria:
e ECOG performance status 0-1
e Signed informed consent according to ICH/GCP and national/local regulations

(participation in translational research is obligate)
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Age > 18 years

Inclusion criteria — Trial part | (establishing organoids):

Pancreatic tumor (suspected pancreatic ductal adenocarcinoma (PDAC),
resectable according to NCCN criteria, Ca19-9 <500 U/ml (without relevant
cholestasis), < ¢T3 with no prior tumor specific treatment

No evidence of metastases to distant organs (e.g. liver, peritoneum, lung)

Suitable for adjuvant treatment with mFOLFIRINOX

Inclusion criteria — Trial part Il (organoid-educated treatment):

Histologically confirmed PDAC

RO or R1 resection

No evidence of postoperative tumor recurrence/ metastases by radiological
assessment

Furthermore, eligible for adjuvant chemotherapy with mFOLFIRINOX
Postoperative Ca19-9 <180 U/ml

Organoid-based chemotherapy recommendation available

Creatinine clearance > 30 ml/min

Serum total bilirubin level 1.5 3 x ULN

ALT and AST < 2.5 x ULN

White blood cell count > 3.5 x 108/ml, neutrophil granulocytes count > 1,5 x
10%/ml, platelet count > 100 x 108/ml

Pre- and postmenopausal patients are allowed. Postmenopausal is defined as
no menses for 12 months without an alternative medical cause. Women of
Childbearing Potential (WOCBP, defined as not postmenopausal and not
surgically or congenitally sterile) whose male partners are potentially fertile
(e.g. no vasectomy) must use highly effective contraception methods for the
duration of the trial and for at least 6 months (male or female) after last dose
of trial drug (IMP). Highly effective birth control methods that result in a
failure rate of less than 1% per year include hormonal contraception,
intrauterine device, bilateral tubal occlusion, vasectomized partner. Sexual
abstinence is only considered a highly effective method if defined as refraining

from heterosexual intercourse in the defined period. The reliability of sexual
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abstinence needs to be evaluated in relation to the duration of the study-trial

and the preferred and usual lifestyle of the patient.

Exclusion criteria:

R2 resection or metastatic PDAC by radiological criteria or macroscopic aspect
intraoperatively
Neoadjuvant treatment for PDAC
Chronic infectious diseases, immune deficiency syndromes, no evidence of
clinically relevant, active hepatitis B, C or HIV infection
Premalignant hematologic disorders, e.g. myelodysplastic syndrome
Disability to understand and sign written informed consent document
Past or current history of malignancies except for the indication under this
trial and curatively treated:

Basal and squamous cell carcinoma of the skin

In-situ carcinoma of the cervix
Other malignant disease without recurrence after at least 2 years of follow-up
Clinically significant cardiovascular disease (incl. myocardial infarction,
unstable angina, symptomatic congestive heart failure, serious uncontrolled
cardiac arrhythmia) 6 months before enrolment
History of or evidence upon physical examination of CNS disease unless
adequately treated (e.g. primary brain tumor, seizure not controlled with
standard medical therapy or history of stroke).
Pre-existing neuropathy > grade | (NCI CTCAE V. 5.0)
Known dihydropyrimidine dehydrogenase (DPD) deficiency (will be tested in
all patients receiving fluoropyrimidine treatment)
Severe non-healing wounds, ulcers or bone fractions
Evidence of bleeding diathesis or coagulopathy
Patients not receiving therapeutic anticoagulation must have an
INR < 1.4 and PTT < 40 sec within 28 days prior to enrolment. The use of full
dose anticoagulants is allowed as long as the INR or PTT is within therapeutic
limits (according to the medical standard in the institution)
Pregnant, lactating or women of childbearing potential without a negative
pregnancy test (serum) within 7 days prior to trial inclusion, irrespective of the
method of contraception used

Patients with known allergies to the trial drugs or to any of its excipients-
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Clinically relevant or history of interstitial lung disease, e.g., non-infectious
pneumonitis or pulmonary fibrosis or evidence of interstitial lung disease
Treatment with another investigational drug or participation in another
interventional trial (within the 14 days prior to enrolment or 5 plasma half-
lifes of the used investigational drug, whatever is longer)

Any psychological, familial, sociological or geographical condition potentially
compromising compliance with the trial protocol and the follow-up schedule;

those conditions should be discussed with the patient prior to registration in

the trial
1.2. Flow chart
n=38
n=92
Enrolment Part Il
Enrolment Part |
Key Inclusion Criteria:

Key Inclusion Criteria: * Histologically confirmed PDAC n=34
*  Pancreatic tumor (suspected *  Noevidence of postoperative Organoid-

PDAC) resectable according to tumor recurrence (radiological based Follow-up

NCCN criteria t) = adjuvant = DFS@18 =P
= (a19-9<500 U/ml Generation, expansion = Suitable for adj. Chemotherapy treatment months
* Noevidence of metastases to and pharmacotyping of » Startofadj. chemotherapy (6 months)

distant organs
ECOG 0/1 and eligible for
adjuvant mFOLFIRINOX

Estimated drop-out rate 20% (intraop.
irresectability, other histology but mFOLFIRINOX (outside of trial) | organoid expansion and characterization)
PDAC, delayed recovery)

within 12 weeks after resection
s (Cal9-9<180U/ml
* Organoid-based chemotherapy
recommendation available

tumor organoids
{until 11 weeks after
resection, parallel at local
centers and centrally )

Estimated drop-out rate
10% (loss to follow up)

Successful

No
Adjuvant treatment Estimated drop-out rate 40% (failure of

Trial part I: Trial part II:
Generating organoids Organoid based adjuvant treatment and follow up
{up to 12 weeks after tumor resection, results until 11 weeks after tumor resection) (18 months from start of adjuvant therapy)

Organoid-based treatment: (6 months) Samples for generating tumor organoids and translational research:
Drugs and combination partners:
Gemcitabine, Fluoropyrimidines (5-FU, and end of adjuvant treatment, and in case of relapse:
Capecitabine), Oxaliplatin, Irinotecan, * PaxGene-ccfDNA, EDTA blood and serum i
nab-Paclitaxel

* Timepoints “liquid”: before, during and after tumor resection, start

* Timepoints “tissue”: tumor resection

Tumor assessments:
CT-chest-abdomen, MRI-liver before tumor resection,
CT-chest-abdomen before start of adjuvanttreatment, then every 12 weeks (follow-up)

2 Scientific background and rationale

2.1 The medical problem

Complete surgical resection is the only curative approach for ductal pancreatic adenocarcinoma

(PDAC). Even after RO resection of a PDAC the median overall survival (OS) is only 35 months with

adjuvant gemcitabine and 54.4 months with adjuvant mFOLFIRINOX, the -currently best

chemotherapeutic option for Caucasian patients in this setting. This is due to both local recurrence

(50-75%) and distant metastasis (liver 60-90%, peritoneum 40%), particularly in case of larger T3/T4
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tumors(9). Thus, there is a definite need for further improving adjuvant treatment and outcome for
patients since neoadjuvant treatment strategies are not established yet.

Even after mFOLFIRINOX treatment there is frequent tumor recurrence and the treatment is tolerated
due to its toxicity only by few patients. Our research group and others have shown that patient derived
tumor organoids are an interesting novel tool for pharmacotyping of PDAC that may be able to predict
treatment sensitivity and thereby support the selection of an optimal treatment (1, 10, 11).
Furthermore, organoids may enable to select combinations that are particularly efficacious but less
toxic e.g. due to selecting a double instead of a triple combination. UNITEPANC is an interventional,
prospective, multisite, proof-of-concept, single-arm trial, using organoids to predict efficacy of
adjuvant treatment in resectable pancreatic cancer. This trial of the AlO Pancreatic Cancer Group
examines the feasibility of a multisite organoid-educated adjuvant treatment approach with respect
to organoid establishment, expansion and characterization and its potential role for selecting an

optimal adjuvant treatment in PDAC.

2.2 Evidence

Adjuvant chemotherapy with mFOLFIRINOX is currently the gold standard to improve DFS and OS after
RO and R1 surgery for PDAC in patients with an ECOG performance status of 0-1. However, there is a
high rate of toxicity and many tumours are not sensitive to the chemotherapeutic components of this
combination(2). The combination of gemcitabine with capecitabine has also demonstrated an
improved OS compared to gemcitabine alone in the adjuvant setting(3). A third chemotherapy regimen
that has shown efficacy in the palliative treatment of PDAC, gemcitabine plus nab-paclitaxel, also
achieved a HR of 0.80 for OS compared to gemcitabine alone in a phase lll trial for the adjuvant
treatment of PDAC. However, this study failed its primary endpoint, improvement in centrally assessed
DFS.(6) Pharmacotyping by tumor-derived organoids, investigated so far mainly in retrospective or
observational trials (12, 13), may be a sensible way of testing susceptibility of a given tumor for a
particular treatment and select an optimal adjuvant treatment. It also identifies cases where 5-FU,
oxaliplatin or irinotecan had little or no effect on the tumor(13). Nevertheless, also inefficient
chemotherapies confer toxic side effects. Our hypothesis is that organoid based pharmacotyping
allows to optimize adjuvant treatment and at the same time may enable to choose less toxic, but
similarly efficacious therapeutic strategies e.g. dual chemotherapy combinations, or combinations of
agents not included in mFOLFIRINOX. This will also pave the way of using the organoid — based
approach for even broader drug screens to characterize the tumor response prior to adjuvant
treatment. The planned trial will enable us to address: 1) The feasibility of establishing, expanding and
characterizing tumor organoids from surgical specimen in a timely manner and in a multisite setting.

2) Does organoid based pharmacotyping allow us to select an optimal adjuvant treatment in PDAC with

UNITEPANCV 1.0_10.03.2024
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respect to DFS and OS compared to historical mFOLFIRINOX controls(2)? 3) What is the rate of
organoid-based modifications of the standard adjuvant treatment with mFOLFIRINOX?

Organoid technology has been established at the Department of Internal Medicine | at Ulm University
Hospital in collaboration with the Organoid core unit Ulm (OCUU) using automated pipetting for high
throughput drug screening. This is already used to examine chemotherapy sensitivity of metastatic
PDAC (Figure 1-3). Our data suggest that this approach has predictive value in this setting (1, 13). The
majority of the scheduled trial sites (5 out of 6) also run tumor organoid facilities of their own. The one
site without tumor organoid facility (Bochum) is a proof-of-concept whether an organoid-based
therapeutic concept is feasible in a centralized setting. This trial also provides a unique opportunity for
comparing organoid data across various trial sites, perform round robin tests and further validate,

standardize and optimize this procedure for translational use.

p=0.0008 — sensitive predicted regimen (n=6)
—— resistant predicted regimen (n=3)
* FOLFIRINOX

A gem or gem/nab-p

# naliril5-FU

75 4
50
25 A
0 T

T T T 1
0 50 100 150 200 250
Time without progression (days)

Progression free survival (%)

Figure 1. PDAC organoids drug prediction profiles model patient outcome. A. Kaplan-Meier analysis of PFS
in untreated patients (n=13) receiving a sensitive (mPFS 148.5 days) or resistant (mPFS 50 days) regimen.(1)

adjuvant therapy
treatment
recommendation

- - : EIGEM EOX
—
Neraae surgical resection| typing WPAC IR

tumor NN ’ 5FU

- = high responder
) S biobanking infermedhiate
baseline CT sample PDO culture M low responder

patient with
suspected PDAC

Figure 2: Schematic representation of the workflow. Patient derived organoids (PDOs) were isolated from
surgical specimens of the primary tumor in pancreatic cancer patients. PDOs were submitted to pharmacotyping,
phenotyping and biobanking in the individual trial sites and in individual cases centrally in the Organoid core unit

Ulm (OCUU). (1)
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2.3 The need for a trial - rationale

PDAC has a dismal prognosis with a 5-year-OS of only 8%. It is the seventh leading cause of global
cancer-related death and incidence is rising worldwide (14, 15). It is a highly heterogeneous tumor that
is usually diagnosed at an advanced stage and is one of the few tumor entities that is still largely treated
with chemotherapy due to a high resistance to targeted approaches or immunotherapy. Genomic
approaches have so far yielded only few vulnerabilities in small subgroup of tumors. Therefore,
phenomic approaches such as tumor organoids may yield more success in this highly heterogeneous
tumor. Surgery is the only curative approach but only about 20% of tumors are resectable at diagnosis
as judged by imaging. However, there is a high likelihood of micrometastases in the majority of cases
even when the tumor is deemed resectable (16). In this context it is important to note that small liver
metastases or peritoneal carcinosis are not detected in up to 15% of cases by conventional imaging
(17). Consequently, prognosis is poor, even after “curative” resection. RO, i.e. complete macroscopic
and microscopic resection, followed by adjuvant chemotherapy is the current standard of care and
achieves a median OS of 35 months with adjuvant gemcitabine and 54.4 months with adjuvant
mMFOLFIRINOX. Particularly in the postoperative setting mFOLFIRINOX application is limited to only a
subset of patients being able to tolerate this treatment due to toxicity and not all patients benefit from
this treatment (2). Other adjuvant combinations such as gemcitabine plus capecitabine or gemcitabine
plus nab-paclitaxel show some benefit in the adjuvant situation but appear in the whole patient
population less efficacious that mFOLFIRINOX. Thus, there is a need for novel, tailored strategies that
provide maximum efficacy with respect to long term survival, but ideally also exhibit as little as possible
toxicity (2). Data from organoid-based pharmacotyping suggest that there are some PDACs that
respond even better to gemcitabine or paclitaxel than to components included in mFOLFIRINOX (18).
Whether patient derived tumor organoids are able to predict treatment sensitivity and thereby allow
the prospective selection of an optimal adjuvant treatment after RO/R1-resection is currently unclear
(10, 11, 19). Implementing such an approach in a prospective clinical setting is challenging.

Therefore, a co-primary endpoint of this trial is to determine whether organoid-educated selection of
adjuvant chemotherapy in pancreatic cancer is feasible with respect to establishment, expansion and
timely characterization of the organoids in a prospective, multisite clinical trial. UNITEPANC shall give
us first signals whether the organoid-selected adjuvant treatments can achieve a better DFS than that

reported historically for adjuvant mFOLFIRINOX(2).
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