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Synopsis

Title A multicenter open-label phase Il tRial to evaluate Autologous Fecal microbiotA
transfer in combination with first line immunE anti-PD-1 and chemotherapy
according to investigator’s choice for treatment beyond progression in patients
with advanced esophageal and gastric adenocarcinoma

Short title RAFAEL

LKP/Lead-PI Prof. Dr. Matthias Ebert, Mannheim

Trial type Single arm, multicenter, open label, phase Il trial

Investigational
medicinal product
(IMP)

Fecal microbiota transfer (autologous)

Objectives /
endpoints

The aim of this phase Il study is to demonstrate an improved response rate after
autologous fecal microbiota transfer (FMT) and treatment beyond progression with
PD-1 (immune checkpoint) inhibitor and chemotherapy (ICI/CTx) in advanced
esophageal, gastroesophageal junction (GEJ) and gastric adenocarcinoma
compared to historical data of PD-1 inhibitor and chemotherapy treatment
regimens in first-line treatment. Additionally, the impact of FMT on the reversal of
immune therapy resistance will be assessed. Furthermore, tolerability of FMT and
PD-1 inhibitor and chemotherapy treatment will be investigated in terms of quality
of life.

Primary Objective

Efficacy of the autologous fecal microbiota transfer and treatment beyond
progression with PD-1 inhibitor and chemotherapy in advanced esophageal, GEJ
and gastric adenocarcinoma patients.

Corresponding endpoint

e Overall response rate (ORR) post-PD, defined as rate of patients who show
complete or partial response (CR, PR) according to RECIST v1.1. to PD-1
inhibitor treatment beyond progression following FMT in patients who
initially derived clinical benefit from PD-1 inhibitor treatment for at least 12
weeks and who develop progressive disease during continued therapy.

Secondary Objectives

a) To further characterize the efficacy of autologous fecal microbiota transfer and
treatment beyond progression with checkpoint inhibitors in esophageal, GEJ
and gastric adenocarcinoma patients.

Corresponding endpoints

e Overall response rate (ORR) according to RECIST v1.1 and immune related
response criteria (irRECIST)

* ORR post-PD according to irRECIST

e Disease control rate (DCR) according to RECIST v1.1
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¢ DCR post-PD according to RECIST v1.1

e Duration of response (DoR)

e DoR post-PD

e Progression-free survival (PFS) according to RECIST v1.1
e PFS post-PD according to RECIST v1.1

e OQverall survival (OS)

e OS post-PD

e Duration of treatment

e Analysis of the microbiome

b) To evaluate the safety and tolerability of autologous fecal microbiota transfer
and treatment beyond progression with PD-1 inhibitor and chemotherapy in
advanced esophageal, GEJ and gastric adenocarcinoma

Corresponding endpoint

e Assessment of safety of the treatment

¢) To assess quality of life (QoL) data from patients using EORTC QLQ-C30

Corresponding endpoints

e Time to Qol deterioration defined as a loss of 2 10 points in the EORTC
QLQ-C30 compared to baseline

Exploratory biomarker objective

The aim of the explorative objective is to identify predictive biomarkers for
checkpoint inhibitor therapy.

Corresponding endpoint

e predictive biomarkers in tumor tissue, stool and blood (TCR sequencing,
RNA sequencing, etc.)
e Response prediction in accordance to microbiome analysis

Trial design

Potential study participants will be assessed for eligibility during a 28-day screening
period. All patients eligible for this trial will receive first-line palliative systemic
treatment with a PD-1 inhibitor plus chemotherapy according to investigator’s
choice (according to approved regimens): fluoropyrimidine and platin-based
chemotherapy with nivolumab for esophageal/GEJ/gastric adenocarcinoma with
CPS>5 or pembrolizumab for esophageal and GEJ adenocarcinoma with CPS>10. If
further regimens become approved during conduct of the trial, these are also
permitted according to investigator’s choice.

12 weeks after treatment initiation first re-staging will be performed to defined
patients as responders and non-responders. Non-responders, defined as patients
who show progressive disease acc. to RECIST v1.1 after this period, will stop active
treatment part und will forwarded into follow up phase. Responders, defined as
patients who show complete or partial response or stable disease according to
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RECIST v1.1, which is confirmed after further 6 weeks of treatment (2nd re-staging),
will receive further treatment. In case patients - who initially showed response in
previous treatment periods - display disease progression acc. to modified PD10
definition (PD10: defined as increase in sum of target disease > 10%) autologous
fecal microbiota transfer will be performed once within the trial, after antibiotic
gut decontamination, and treatment with PD-1 inhibitor and chemotherapy may
be resumed.

Esophageal or GEJ or

Gastric Cancer
First-line ICI therapy

ICI + chemotherapy

according to
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‘—p] Collection and = = = = = = = = = - ———— - - »] Microbiome- |- BERUESLEGIER LIS @ Response
Capsules (GMP) Transfer 12 weeks beyond progression
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Duration of intervention per patient:

All patients will receive PD-1 inhibitor plus chemotherapy for up to 2 years or until
intolerable toxicity, progression of disease within 12 weeks of start of therapy or
after FMT or patients’ request, whatever occurs first.

Follow-up per patient:
All patients will be followed up for 2 years after last patient in or until death,
withdrawal of consent, or loss to follow-up (whichever occurs first).

Rationale

Recently, several phase lll trials have confirmed the efficacy and safety of the
combination of PD-1 inhibition and chemotherapy in esophageal, GEJ and gastric
cancer. Accordingly, the CheckMate 649 trial demonstrated that the combination
of nivolumab plus chemotherapy (CAPOX or FOLFOX) results in a highly significant
improvement of overall survival (HR 0.79) and progression-free survival (HR 0.68)
versus chemotherapy alone in esophageal, GEJ and gastric adenocarcinoma
(Janjigian et al. 2021, Shitara et al. 2022). In addition, the Check-mate 648 trial
reported that both nivolumab plus ipilimumab or nivolumab plus chemotherapy
results in a significantly longer survival improvement versus chemotherapy alone
(13.7 months vs. 15.4 months vs. 9.1 months) for patients with advanced
esophageal squamous-cell carcinomas (Doki et al. 2022). Similarly, combination
treatment with pembrolizumab and chemotherapy (5-FU/cisplatin) in patients with
adenocarcinoma or squamous cell cancer of the esophagus (Keynote 590) resulted
in a highly significant improvement of overall survival in all patients undergoing PD-
1 inhibition and chemotherapy versus chemotherapy alone (12:4 months vs. 9-8
months; HR 0.73) (Sun et al. 2021).
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Biological mechanisms leading to immune checkpoint inhibitor (ICl) response or
resistance in these and other cancers treated with PD-1 and CTLA-4 inhibitors are
still largely unknown. However, recent evidence from different trials point to an
important role of microbiota in the response to ICls. Multiple studies in patients
with malignant melanoma and non-small cell lung carcinoma (NSCLC) have shown
that the composition and diversity of the gut microbiome is significantly associated
with response to checkpoint inhibitors (Matson et al. 2018; Routy et al. 2018).
Moreover, transfer of the microbiota from responders to non-responders in animal
models of these cancers leads to similar responses during checkpoint inhibition
(Gopalakrishnan et al. 2018). Because the microbiota can be transferred, as
established in the clinical setting of infection with Clostridium difficile, this transfer
may also be assessed with regard to reestablishing the sensitivity to checkpoint
inhibitors in patients with secondary resistance to check point inhibitors. Since
restoration of the pretherapeutic gut microbiome could be achieved through
autologous fecal microbiota transfer, this transfer may allow resensitization of
immune therapy in patients who experience secondary treatment resistance (Taur
et al. 2018). Based on this hypothesis, Davar et al. recently reported that
responder-derived fecal microbiota transplantation (FMT) was effective to
overcome PD-1 resistance in melanoma patients (Davar et al. 2021; Baruch et al.
2021). In addition, a recent phase | study evaluating the combination of anti-PD-1
therapy and FMT from healthy donors in unresectable or metastatic, untreated
melanoma showed that 65% achieved complete or partial response under the
combination treatment. This response rate is about 20 percent points higher
compared to historical values of nivolumab or pembrolizumab monotherapy (42-
45%) obtained in previous randomized phase Il trials. Longitudinal microbiome
profiling confirmed engraftment of strains from the donors. Interestingly, the
acquired similarity between donor and patient microbiomes only increased over
time in responders (Routy et al. 2023).

Based on these findings we plan to set up the RAFAEL clinical trial in patients with
advanced gastric, GEJ or esophageal adenocarcinoma who undergo the currently
approved combination therapy of a PD-1 inhibitor and chemotherapy. Before
starting therapy, fecal microbiota from all patients will be collected and stored in
capsules. Patients responding to ICI/CTX therapy will continue until progressive
disease. In case of subsequent progressive disease, patients with initial response
to ICI/CTX therapy will then undergo autologous fecal microbiota transfer. This will
be performed with the aim to reestablish diversity of the microflora and sensitivity
to these checkpoint inhibitors. Thereafter therapy with PD-1 inhibitor and
chemotherapy will be continued until progression. We will closely monitor changes
in the gut microbiota throughout the trial.

Inclusion criteria

Following criteria must be met to be eligible for the study:

1. Patient* has given written informed consent, including participation in
translational research.

2. Patientis, in the investigator’s judgement, willing and able to comply with the
study protocol including undergoing treatment, autologous fecal microbiota
transfer and scheduled visits and examinations including follow up
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10.

11.

12.

13.
14.

15.

Patient is > 18 years of age at time of signing the written informed consent.
Patient has been diagnosed with histologically confirmed non-resectable
esophageal, GEJ or gastric adenocarcinoma

Tumor is microsatellite stable and negative for HER2 expression, defined as
either IHC O or I+ or IHC 2+ in combination with ISH-, as assessed locally on a
primary or metastatic tumor

The tumor is eligible for immunotherapy, i.e., PD-L1 combined positive score
(CPS) = 5 for nivolumab or (CPS) =2 10 for pembrolizumab therapy

Patient has not received prior previous lines of immune therapy in advanced
stage, or prior adjuvant or neoadjuvant immune checkpoint inhibitor therapy
within the last 6 months. Chemotherapy, radiotherapy and/or
chemoradiotherapy without checkpoint inhibitors are permitted as long as
the last administration of the last regimen (whichever was given last) occurred
at least 3 months prior to study treatment initiation

Patient has at least 1 measurable lesion according to RECIST v1.1

Patient has a ECOG < 1.

Geriatric status in patients which are age > 65 years: Patients pass G8 and DAFI
assessment (G8 > 14 points or CGA/DAFI 0.2 < 0.35)

Patient has sufficient cardiac functional reserve defined as ejection fraction
> 50%

Patient has a life expectancy of > 6 months

Patient stool sample is tested negative for major human entero-pathogens
Patient has adequate hematological, hepatic and renal function as indicated
by the following parameters:

a. White blood cell count (WBC) > 3,000/uL, platelets > 100,000/uL without
transfusion, absolute neutrophil count (ANC) = 1,500/uL without
granulocyte colony-stimulating factor support, hemoglobin > 90 g/L (9
g/dL) - Patients may be transfused to meet this criterion.

b. Bilirubin £ 1.5 x upper limit of normal (ULN)

c. aspartate transaminase and alanine transaminase < 3 x ULN (5x lower
limit in case of liver metastases)

d. Serum creatinine < 1.5 x institutional ULN, or creatinine clearance (CrCl)
> 30 mL/min (calculated using the Cockcroft-Gault formula)

e. Serum albumin =25 g/L (2.5 g/dL)

f. INRoraPTT < 1.5 x ULN during the last 7 days before treatment initiation
Female patients of childbearing potential and male patients with female
partners of childbearing potential must agree to remain abstinent (refrain from
heterosexual intercourse) or use contraceptive methods that result in a failure
rate of <1% per year during the treatment period and for at least 6 months after
the last study ICI/CTx treatment. Male patients must refrain from donating
sperm during this same period. Male patients with a pregnant partner must
agree to remain abstinent or to use a condom for the duration of the
pregnancy. Female patients who are not of childbearing potential (i.e., who
are postmenopausal or surgically sterile) as well as azoospermic male patients
do not require contraception
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* There are no data that indicate special gender distribution. Therefore, patients

will be enrolled in the study gender-independently

Exclusion
criteria

Patients who meet at least one of the following criteria are not eligible for trial

participation:

1.

Patient received prior therapy with an anti-PD-1, anti-PD-L1, anti- anti-PD-L2,
anti-CD137, anti-LAG3 or anti-CTLA-4 antibody (or any other antibody or drug
specifically targeting T-cell co-stimulation or checkpoint pathways)
Patient has known hypersensitivity to any component of the nivolumab or
pembrolizumab formulation as well as a known history of severe allergic,
anaphylactic, or other hypersensitivity reactions to chimeric or humanized
antibodies or fusion protein.
Patient presents with chronic diarrhea or constipation, defined as Bristol Stool
Scale 1-2 or 5-7.
Patient has any known contraindication (including hypersensitivity) to immune
or chemotherapy
Patient participated in another clinical study with an investigational medicinal
product during the last 28 days before treatment initiation or 7 half-lives of
previously used trial medication, whichever is longer or participates in such a
study at the same time as this trial.
Patient receives any medication that is known to interfere with any of the
agents applied in this trial.
Patient shows any condition or comorbidity that, in the opinion of the
investigator, would interfere with evaluation of study treatment or
interpretation of patient safety or study results, including but not limited to:
a. Major surgery < 28 days prior first dose of study treatment
b. Anticancer treatment during the last 28 days prior to start of PD1 inhibitor
and chemotherapy treatment, including systemic therapy, or major
surgery (palliative radiotherapy has to be completed at least 2 weeks prior
to start of study treatment)
c. History of interstitial lung disease
d. Known acute or chronic pancreatitis
e. Known active hepatitis B or C virus (HBV/ HCV) or human
immunodeficiency virus (HIV) infection
f. Active tuberculosis
g. Any other active infection (viral, fungal or bacterial) requiring systemic
therapy
h. History of allogeneic tissue/solid organ transplant
i. Diagnosis of immunodeficiency or patient is receiving chronic systemic
steroid therapy or any other form of immunosuppressive therapy within
7 days prior to the first dose of PD-1 inhibitor and chemotherapy
treatment.
j. Active autoimmune disease requiring systemic treatment within the past 3
months or a documented history of clinically severe autoimmune disease
or a syndrome that requires systemic steroids or immunosuppressive
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agents. The use of inhaled corticosteroids and mineralocorticoids (e.g.,
fludrocortisone) is allowed.

k. Treatment with systemic immunostimulatory agents (including but not
limited to interferons or interleukin-2) within four weeks or five half-lives
of the drug, whichever is longer, prior to study enrollment.

I. Inflammatory bowel disease (ulcerative colitis, Crohn’s disease or
microscopic colitis) or irritable bowel syndrome

m. Live vaccine within 28 days prior to the first dose of PD-1 inhibitor
treatment or during study treatment.

=}

. Other clinically significant active malignancy requiring treatment OR less
than 5 years disease free interval of another primary malignancy

(o]

. Clinically significant or symptomatic cardiovascular/ cerebrovascular
disease (incl. myocardial infarction, unstable angina, symptomatic
congestive heart failure, serious uncontrolled cardiac arrhythmia) within
6 months before enrollment

p. History or clinical evidence of CNS metastases
Exceptions are: Subjects who have completed local therapy and are
asymptomatic AND have no requirement for steroids 6 weeks prior to
start of PD-1 inhibitor treatment and chemotherapy. Screening with CNS
imaging (CT or MRI) is required only if clinically indicated or if the subject
has a history of CNS metastases

8. Patient has inability to swallow FMT capsules

9. Patient has not recovered (i.e., grade 1 or baseline) from adverse events due

to agents administered more than 28 days prior to treatment initiation.
Exception: patients with < grade 2 neuropathy or alopecia may qualify for this
trial

10. Patient has evidence of any other disease, neurologic or metabolic dysfunction,

physical examination finding or laboratory finding giving reasonable suspicion
of a disease or condition that contraindicates the use of any of the study
medications, puts the patient at higher risk for treatment-related
complications or may affect the interpretation of study results.

Female patients, who are pregnant or breast feeding or planning to become
pregnant within and 7 months after the end of treatment. Female patients of
childbearing potential must have a negative serum pregnancy test result within 7
days prior to initiation of study treatment.

Sample size

A recent meta-analysis determined a response rate of 20% in patients who were
treated beyond progression with an anti-PD-1/PD-L1 therapy (Spangolo et al.
2021). In addition, a systemic review revealed a ORR range between 13-27% under
second line therapy in advanced gastric cancer (Kanagavel et al. 2015).
Furthermore, a recent phase | trial showed that combination of FMT of healthy
donors with anti-PD-1 therapy increased the ORR to 65% compared to historical
data of 42-45% for anti-PD-1 monotherapy in previously untreated, metastatic
melanoma patients (Routy et al 2023).

Therefore, on ORR of 20% will be considered as historical benchmark (historical
control). In order to consider FMT a viable clinical option, a substantial effect
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should be achieved after the FMT intervention. Therefore, it is hypothesized that
FMT in the RAFAEL target population increases the rate of responses after
treatment beyond progression from 20% to 40%.

An A’Hern’s (or exact) single-stage phase Il design will be used to test the null-
hypothesis that the true ORR in experimentally treated subjects is < 20 % (PO)
against a one-sided alternative that the ORR =40 % (PA).

HO:P<PO HA:P=PA

The trial requires n=35 subjects to decide whether the proportion responding, P, is
less than or equal to 0.20 or greater than or equal to 0.40. If the number of
responses is 12 or more, the null-hypothesis that P < 0.20 is rejected with a one-
sided target error rate of alpha=0.05 (actual alpha 0.03). If the number of responses
is 11 or less, the alternative hypothesis that P 2 0.40 is rejected with a target error
rate of beta=0.2 (Power = 80%; actual beta 0.2).

The analysis of the efficacy signal shall be performed both in the ITT and Per-
Protocol population. Therefore, the sample size will be inflated by 10% to
compensate for uninformative drop-outs from the PP-population (i.e. subjects who
qualify for FMT but refuse treatment, technical difficulties to perform FMT
although the subject is eligible etc.) [n=35/0.9=40].

Date from the Checkmate-649 and the Keynote-590 trial show a DCR of approx.
80% for the patients treated with ICI/CTX (Janjigian et al. 2021; Sun et al. 2021).
Therefore, we anticipate that in a worst case scenario, up to 35% of the patients
will develop RECIST v1.1 defined PD within the first 12 weeks of treatment (ICI/CTX
non-responder). Thus, the total sample size to be recruited is N=60 to safely
achieve the required target sample size of N=35 for the statistical hypothesis test.

Since we assume that approx. 20 % of patients will not be eligible for FMT due to
identification of pathogen bacteria or virus in the stool samples, we plan to screen
72 patients.

Efficacy
evaluations/
criteria

On study, imaging assessments will be performed at baseline and 12 weeks (+ 7
days) after treatment initiation for all patients enrolled (first re-staging). In
addition, further assessments will be performed 18-20 weeks (+ 7 days) after
treatment initiation (second restaging) as well as every 12 weeks thereafter (Q12W
+ 7 days, applies equally to any confirmatory assessments according to RECIST 1.1
or modified RECIST) thereafter.

Response criteria according to RECIST v1.1 will be used by the site and centrally
reviewed for assessment at first and second restaging. For further assessment
after the second re-staging, a modified definition of SD and PD will be used: PD10:
Progressive disease is declared when there is an increase in sum of target disease
> 10% (instead of standard 20%); SD10: stable disease when the change is > -30%
and < +10% (instead of standard 20%).

Definition of Responders and Non-Responders:

Patients with RECIST v1.1 response to PD-1 inhibitor and chemotherapy after a
treatment period of 12 weeks are classified as responders and will continue with 6
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weeks of PD-1 inhibitor and chemotherapy in treatment period 2 to confirm RECIST
v1.1 response. Patients who show progressive disease acc. to RECIST v1.1 after this
period are classified as non-responders and treatment will be discontinued. .

All subjects will be followed for overall survival until death, withdrawing consent,
lost to follow-up or end of the study, whichever occurs first.

Safety evaluation

Safety assessments will include physical examinations, performance status (ECOG),
clinical laboratory profile and continuous assessments of adverse events.

Adverse events will be monitored throughout the trial and graded in severity
according to the guidelines outlined in the NCI CTCAE v5.0. Each subject will be
followed during the treatment and for 30 days after last administration of study
medication for AE monitoring. SAEs and AESIs will be collected for 90 days after the
last administration of study medication or 30 days after the last administration of
study medication if the subject initiates new anticancer therapy, whichever occurs
first.

Biomarker sample
collection

Archival tumor tissue sample or newly obtained core or excisional biopsy of a tumor
lesion not previously irradiated will be collected for accompanying research project
(baseline sample). Formalin-fixed, paraffin embedded (FFPE) tissue blocks are
required. Re-biopsy should be performed at time of progression as far as
considered feasible and safe for the patient.

In addition, blood and stool samples will be taken at baseline, at first re-staging,
and 4 weeks after FMT.

Statistical Analysis

The primary endpoint will be evaluated based on A’Hern’s design decision rules.
The ORR together with 95% Clopper- Pearson Cls will also be provided. All efficacy
endpoints will be summarized descriptively along with a two-sided 95% CI (if
applicable) and — whenever appropriate - will be displayed by means of suitable
tables and plots (e. g. waterfall, spider, swimmer plots). For time to event data such
as OS and PFS, the Kaplan-Meier method will be used to estimate the survival curve
which displayed both graphically and in tabular form. The tables contain the
number of events, median and 25% and 75% quantile of the survival, and the
survival rates at certain times with 95% confidence interval.

Safety: Frequency tables will be compiled with the number and percentage of
patients experienced the AE by treatment and total. Additionally, AEs will be
summarized by seriousness of AE, relationship to study medication, and grading for
all NCI CTC categories.

Qol will be summarized using descriptive statistics and change in EORTC QLQ-C30
before and after treatment at respective time points by treatment and total.

Number of trial
sites

This trial will be conducted at approximately 20 centers of the AlO network and
has been approved by the Esophageal and Gastric cancer Working Group of the
AlO.
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