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For safety reasons, the first three subjects of a cohort will be administered sequentially, one
week apart to allow a sufficient observation period for any adverse reaction.

4.2.1.3 Dose Escalation Mode

Dose escalation is planned to proceed in two steps, with two different increments for the
radioactivity escalation. In the first step, in order to minimise the number of subjects receiving
subtherapeutic activity, the inter-cohort radioactivity escalation will be performed by increment
of 3 GBq (1.5 GBq per administration), up to the first study drug related treatment-emergent
AE (TEAE) (Grade 2 or higher, except hair loss) or until a DLT occurs. Afterwards, the
maximum increment will be reduced to 2 GBq (1 GBq per cycle) for all subsequent cohorts if
dose escalation is allowed. However, even if no Grade 2 or higher AE are observed up to a
cumulative activity of 11 GBq, radioactivity will be increased by 2 GBq (1 GBq per cycle).
Table 5 illustrates the escalation plan based on the escalation scheme defined above. However,
if DLTs are reported, a statistical Bayesian modelling approach will be implemented to produce
a more precise dose-DLT curve to guide the dose selection (see details in Attachment 5,
Section 19.5) and predict an activity not exceeding the MTCA/MTSA that could be tested in
the next cohort.

Table 5 Cohorts and Radioactivity Escalation Plan

Planned

radioactivity Cohort 1 Cohort 2 Cohort 3 Cohort 4 Cohort 5
escalation

Cumulative 5 GBq 8 GBq 11 GBq 13 GBq 15 GBq
Per cycle 2.5 GBg/C 4 GBg/C 5.5 GBg/C 6.5 GBq/C 7.5 GBg/C

C=cycle; GBg=gigabecquerel.
Once the dose escalation has been completed, the MTCA level may be repeated in a last cohort
(see Section 4.2.1.4 for stopping rules and Section 4.2.1.1 for MTCA definition). If the MTCA
is not reached and if limiting organ dose levels are not exceeded at the highest planned activity
(2x7.5 GBq) and if no individual withdrawal criteria are met, an additional cohort (Cohort 6)
with three administrations at the highest single administration level may be added (3x7.5 GBq).

4.2.1.4 Safety Review Committee

The SRC will review the safety and radiation exposure data and jointly decide with the sponsor
whether to proceed with the enrolment of the next cohort dose level and the second dosing cycle
within a cohort. For this purpose, the SRC will be composed of all phase I investigators, who
have treated at least one subject in the study cohort with study medication, one independent
expert, a dosimetry expert evaluating the dosimetry data of the study (from a centralised
dosimetry centre) and at least one sponsor representative. Regular meetings will be held. A
specific charter will be developed to define roles and responsibilities, as well as the dataset to
be reviewed by the SRC and the review timepoints.

Study number D-FR-01087-001 - Protocol v 8.0 Date: 12 June 2020 Page 41 of 167




CONFIDENTIAL

Figure 2 Flow of Dose Escalation Cohorts and SRC Meetings
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Proceeding to the Next Cohort

At the time of radioactivity escalation, the available clinical safety and radiation exposure
information will be reviewed and discussed by the SRC to jointly decide with the sponsor if
the escalation can proceed as planned.

For each cohort, an SRC meeting will be held after the end of the third subject’s Cycle 1. If
during that observation period (after the first administration) no DLT occurs and all three
subjects can receive the full radioactivity level (RL) as planned for the respective cohort (i.e. all
three subjects can receive the second administration), the next cohort can be started with the
first administration of the first subject at the earliest 3 weeks after the third subject of the
previous cohort has received the second administration. No more than two dose-escalation
cohorts will be conducted in parallel (Figure 2). If a DLT occurs after the first administration
in cohort n, cohort n+1 will only be started after the second SRC (2°¢ administration) of the
cohort n.

Due to the possible subtherapeutic activity of the lowest dose, the escalation decision to the
planned dose of 4 GBg/cycle in Cohort 2 will be taken if only one subject from Cohort 1 has
received the second administration without any safety problems at the end of the second cycle
(i.e. at Cycle 2 Day 29, see Figure 2).

Proceeding to the Second Administration in a Cohort

For each cohort, a SRC meeting will be held after the end of the third subject’s Cycle 2 of the
preceding cohort and before the second administration of the first subject in a cohort, (Figure 2)
to review all available safety data and radiation exposure from previous cohort(s). The second
radioactivity administration will be confirmed based on the rules described in Attachment 5,
Section 19.5.

Stopping Rules for Dose Escalation

The MTCA is defined in Section 4.2.1.1.

The radioactivity escalation will be stopped as soon as:

. The MTCA and/or MTSA have been defined with good precision; or

. The maximum planned radioactivity of 15 GBq, fractionated into two administrations
separated by 4 weeks, is administered without safety concerns.

Transition from Dose Escalation to Other Study Parts
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Upon completion of the phase I dose escalation or upon reaching the MTCA and confirmed
jointly by the SRC and the sponsor, and in consideration of the accumulated subject data,
cohorts of subjects will be studied to further characterise the safety and efficacy of
7" u-3BP-227. In the case of acceptable tolerability and evident antitumour activity across all
enrolled subjects in phase I, a phase I basket trial design will be utilised to study the antitumour
activity of '7’Lu-3BP-227 in subjects with NTSR1 expressing tumours. However, if the
antitumour activity is driven by a certain type of tumour, tumour-specific phase II cohort(s) will
be initiated utilising an Optimal Simon’s Two Stage design (see Section 4.3).

4.2.2 Dose Expansion

If safety evaluation and dose schedules of '7"Lu-3BP-227 cannot be fully explored during the
phase I dose escalation part, a phase I expansion part will serve to accomplish this objective
including, but not limited to, schedules of high loading doses followed by fractionated lower
doses or evaluation of !7’Lu-3BP-227 in combination with other antitumoral treatments (to be
defined). The expansion part will also serve to clarify any uncertainties of antitumour responses.

The number of cohorts and subjects will be determined based on emerging data from the dose
escalation part and the modelling and simulation approach, and will be documented as part of
a protocol amendment.

4.3 Phase 11

Phase II study will be conducted either with a basket design trial or indication-specific cohorts
with an Optimal Simon’s Two Stage design, according to the scenarios described above.

One, two or three further cohorts may be initiated (subject to results emerging
from ongoing preclinical studies and antitumour efficacy seen during dose escalation and
amending the current protocol) likely to enrol subjects with GC, ES and/or SCCHN.

e The PDAC cohort will enrol approximately 55 subjects and will investigate whether
7TLu-3BP-227 attains an ORR superior to a clinically accepted historical threshold of
current standard-of-care treatment for subjects with unresectable, locally advanced or
metastatic disease.

e The CRC cohort will enrol approximately 70 subjects and will investigate whether
7TLu-3BP-227 attains an ORR superior to a clinically accepted historical threshold of
current standard-of-care for subjects with unresectable, locally advanced or metastatic
disease.

The current protocol will be amended at the end of the phase I to document the rationale of the

phase II design. In any case, the cumulative activity administered during phase II will not

exceed the MTCA determined during phase I.

Sample size calculation for cohorts other than PDAC and CRC will be documented as part of a

protocol amendment.

4.4 Study Endpoints
4.4.1 Primary Endpoint

4.4.1.1 Phasel

For the dose escalation, the primary endpoint is MTCA or MACA, if the MTCA is not identified
during the dose escalation part. The primary variables used for the MTCA determination will
be the incidence of DLTs (as defined in Section 4.7.1.1) and the organ exposure to radiation
during two cycles of treatment. The DLT period for the determination of the primary endpoint
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starts at the first administration of '""Lu-3BP-227 to EOCT/ED. Safety evaluation will
encompass DLTs, frequency and nature of AEs, abnormal findings from physical examination,
vital signs, 12-lead electrocardiogram (ECG), 3-lead ECG Holter, Eastern Cooperative
Oncology Group (ECOG) performance status deterioration, clinical laboratory tests (including
haematology, blood biochemistry, hormone analysis, urinalysis and pregnancy test) and
changes in specific renal safety biomarkers.

In case the phase I dose expansion cohorts are implemented, the primary endpoint will be safety
and tolerability measured by the type, severity, expectedness and frequency of AEs.
4.4.1.2  Phase Il

The primary endpoint is ORR measured by CT or MRI using RECIST version 1.1. Tumour
response assessments are performed every 8 weeks or at the time of occurrence of first signs of
clinical progression as determined by the investigator.

4.4.2 Secondary Endpoints

4.4.2.1 Phasel
For biodistribution and dosimetry of !”’Lu-3BP-227, the secondary endpoints are:

. Maximal uptake (%), maximal concentration achieved (Cmax); time post injection to
achieve maximal concentration (Tmax); AUC at the target lesions, discernible organs and
blood; ti1/2 of activity concentrations in blood;

. Highest absorbed dose, specific absorbed dose to the target lesions (Gy/GBq), specific
absorbed dose per organ (Gy/GBq) and cumulative absorbed organ doses (Gy).

For PK of 3BP-227, the secondary endpoints are:

. PK parameters including, but not limited to, Cmax, AUC, t12, CL, V4, cumulative amount
of unchanged drug excreted into the urine (Ae), renal clearance of the drug from plasma
(CLR), as measured in plasma and urine at defined timepoints.

For pharmacodynamics, the secondary endpoints are:

. Objective response rate and DCR, as determined by RECIST version 1.1 in subjects who
received IMP;

. Progression-free survival (PFS) and OS rates as determined from start of study treatment
until occurrence of event and/or end of observation period;

. Evaluation of metabolic tumour response using PERCIST (version 1.0) or practical
PERCIST;

. Changes in serum tumour markers relevant and specific to the underlying tumour disease
from baseline to EOCT, which is planned 6 weeks after the second !"’Lu-3BP-227 dose
administration.

4.4.2.2  Phase Il

The secondary endpoints are:

. Disease control rate, time to progression (TTP), time to response (TTR), duration of
response (DOR) as per RECIST version 1.1;

. Qualitative and quantitative changes in tumour-to-background uptake using PERCIST

version 1.0;

. Progression-free survival (PFS) and OS as determined from start of study treatment until
occurrence of event and/or 6 and 12 months after start of study treatment;

. Changes in serum tumour markers relevant and specific to the underlying tumour disease
from baseline to EOCT;
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. Changes in health-related quality of life scores from baseline to EOCT measured by
validated and disease-specific questionnaires;

. Safety and tolerability measured by the type, severity, expectedness and frequency of
AEs;

. For PK, biodistribution and dosimetry, the endpoints will be similar as for phase I.

4.4.3 Exploratory Endpoints
Exploratory endpoints are the same for phase I and II:

. Tumour uptake of '"’Lu-3BP-227 and the correlation with NTSR1 expression on tumour
biopsies;
. Tumour microenvironment and other markers of interest (such as NTSR1 expression,

Ki67, gene expression and DNA damage) in tumour biopsies taken at baseline, at EOCT
visit or at disease progression, whichever occurs earlier;

. Genomic profiling in circulating cfDNA and in germline DNA;

. Gene mutation status in correlation with clinical outcome;
. Specific renal safety biomarkers specific for proximal tubulus toxicity.
4.5 Study Duration

For phase I, the maximum duration of subject participation in the core trial is 21 weeks.
However, if, according to the investigator, a subject has clinical benefit, the subject may receive
up to four additional cycles after the EOCT, provided they have an acceptable tolerability
profile and the organ dose limits are not exceeded. This is at the subject’s discretion and must
be discussed and agreed upon with the sponsor. The clinical benefit will be defined as CR, PR
or stable disease (SD) as per RECIST criteria version 1.1 or based on biochemical responses.

For phase I dose expansion and phase II, the study duration will be refined in light of phase I
results and recommended treatment regimen (doses and intervals).

In all cases, a long-term follow-up period will start after the EOCT, ED or EOAC visit and
subjects will be followed up every three months (£2 weeks) until lost to follow-up, withdrawal
of consent, death or a maximum of 5 years, whichever occurs first.

4.6 Randomisation and Blinding

4.6.1 Method of Randomisation

4.6.1.1 Subject Unique ldentifier

At screening, potential subjects will be allocated an 11-digit subject number consisting of:
. The country code (three digits);

. The centre number (three digits);

. The sequential order of entry of the subject at the centre (five digits).

4.6.1.2 Randomisation Number
Not applicable for phase I, as this is not a randomised study.
For the phase II, the protocol could be amended to include randomisation.

4.6.2 Blinding
Not applicable, this is an open-label study.

4.6.3 Code-break
Not applicable, this is not a blinded study.
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4.7 Discontinuation Rules

4.7.1 Individual Discontinuation Rules

In accordance with the Declaration of Helsinki and the applicable country’s regulations, each
subject is free to withdraw from the study at any time and for any reason without prejudice to
their future medical care by the investigator at the institution.

The investigator will be responsible for monitoring subject compliance. A subject can be
withdrawn from the study at any time if the investigator or the sponsor determines that the
subject is not in compliance with the study protocol.

The investigator has the right to withdraw a subject from the study in the event of concurrent
illness, AEs, or other reasons concerning the health or well-being of the subject, or in the case
of lack of cooperation.

If any of the following occur, no further treatment will be administered:
. life-threatening toxicities outside of the DLT reporting period

. subject withdraws their consent to further treatment;

. cumulative kidney dose exceeds 23 Gy;

. cumulative bone marrow dose exceeds 2 Gy, as determined by dosimetry of peripheral
blood samples and imaging;

. cumulative liver dose exceeds 30 Gy;

. occurrence of a DLT for phase I dose escalation only (see Section 4.7.1.1).

All cases of discontinuation will be discussed between the investigator and the sponsor.

4.7.1.1 Definition of Dose Limiting Toxicity (Dose Escalation)

The DLTs are defined for any of the following IMP-related AEs according to National Cancer
Institute - Common Terminology Criteria for Adverse Events (NCI-CTCAE) scale version 5.0
[31], that occur during the defined DLT assessment period (from the first administration of
7"Lu-3BP-227 to EOCT/ED):

. Grade 4 neutropenia for seven or more consecutive days;

. Febrile neutropenia or neutropenic infection (defined as a documented infection with
neutrophil count decreased Grade 3 or 4);

. Grade 3 or 4 thrombocytopenia (platelet count decreased) with clinically meaningful
bleeding (i.e. requiring urgent hospitalisation or transfusion to manage the bleeding);

. Grade 4 thrombocytopenia for seven or more consecutive days;

. Any Grade 3 anaemia (Hb<8.0 g/dL; transfusion indicated) or Grade 4 anaemia

(life-threatening consequences; urgent intervention indicated);

. Any Grade 3 or higher laboratory abnormalities on aspartate aminotransferase/alanine
aminotransferase (AST/ALT) with accompanying Grade 2 or higher bilirubin (Hy’s law);
. any Grade 3 or higher renal injury/toxicity (estimated glomerular filtration rate (eGFR)

<30 mL/min/1.73 m?);

. Any Grade 3 or higher GI AE, not resolved to Grade <2 within 48 hours despite optimal
adequate medical management, with the following specifications:

- Grade 3 nausea, vomiting (inadequate oral caloric or fluid intake; tube feeding,
total parenteral nutrition or hospitalisation indicated)

- Grade 3 diarrhoea (increase of >7 stools per day over baseline; hospitalisation
indicated; severe increase in ostomy output compared to baseline; limiting
self-care activities of daily living (ADL)) or Grade 4 diarrhoea (life-threatening
consequences; urgent intervention indicated)
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- Grade 3 constipation (obstipation with manual evacuation indicated; limiting
self-care ADL) or Grade 4 constipation (life-threatening consequences; urgent
intervention indicated);

. Any toxicity related to '""Lu-3BP-227 resulting in a treatment delay of more than four
weeks due to either delayed recovery to baseline or resolution of any AE to Grade <2
(with the exception of alopecia and lymphopenia).

. Grade 5 toxicity (death)

4.7.1.2  Procedures for Subject Discontinuation

For subjects who discontinue participation in the study before the planned completion of
therapy, it is intended that full end of study (EOS) assessments (see Section ) will be performed
and the subjects will be followed-up for AEs until the event or its sequelae resolve or stabilise
at a level acceptable to the investigator and the sponsor’s clinical monitor or his/her designated
representative (see Section 8). If a subject drops out or is discontinued from the study after IMP
administration and before planned study completion (either during the Core Trial period or if
the subject is receiving additional treatment cycles), an ED visit will take place within 14 days
after ED. The investigator determines this timepoint taking into account the expected safety
profile and the current clinical status of the subject. This visit will correspond to an EOCT visit
(or EOAC visit if the subject dropout during additional cycles). Thereafter, follow-up for
survival information will take place every three months. For those subjects with ED, every
effort should be made to perform a safety follow-up at the latest 5 weeks after the last IMP
administration.

The reason for and date of withdrawal from the study must be recorded in the electronic case
report form (eCRF).

If the discontinuation is based on subject decision, every attempt will be made to determine:
. The reason for discontinuation;

. Whether the subjects also decided to withdraw consent for the sponsor to collect and use
the data collected up to the discontinuation point.

Data collected prior to subject discontinuation may be kept in study records and shared with the
sponsor for study analyses (see Section 13), unless a subject formally specifies their decision
to withdraw consent for the use of data collected before discontinuation.

Subjects withdrawn from the study for unacceptable AE(s) will be followed until resolution or
stabilisation of the AFEs.
4.7.1.3  Replacement Rules

In phase I, a cohort will be considered as completed once three subjects of the cohort complete
Cycle 2 or discontinue early during Cycle 2 (except for Cohort 1). Except for Cohort 1, if
subjects discontinue for any reason other than a DLT (e.g. disease progression) before end of
Cycle 2, they may be replaced.

4.7.2 Discontinuation of a Cohort or a Site or Study Termination

A specific site or a given cohort can be discontinued or the complete study terminated
prematurely at any time, if the sponsor judges it necessary for any reason. In that case, all
scheduled procedures and assessments for subjects who are still in the study will be performed.
Some possible reasons for the closure of a study site may include:

. failure of the investigator staff to comply with the protocol or with the GCP guidelines.
. safety concerns
. inadequate subject recruitment.
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In case of premature discontinuation of a site or complete study termination, the sponsor will
notify the impacted investigator(s) in writing, depending on the reason(s) for discontinuation,
whether the ongoing subjects should undergo the remaining IMP dose administration(s).
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SELECTION OF SUBJECTS
Inclusion Criteria
Phase I

Eligible subjects must fulfil all the following inclusion criteria:

(1
)
3)

(4)

)

(6)
(7
(8)
)

(10)

(11)
(12)

(13)

Signed informed consent form prior to all study procedures.
Aged 18 years or older.

Histologically or cytologically confirmed unresectable, locally advanced or metastatic
disease and has received prior lines of standard-of-care chemotherapy/treatment and has
no further suitable treatment options and a documented decision by a multidisciplinary
oncology board including a specialist of the concerned pathology.

Subjects have:

(a) PDAC, or

(b)  CRC (colorectal adenocarcinoma), or

(c)  GC (gastric adenocarcinoma), or

(d)  Gastrointestinal stromal tumours (GIST), or
(e) SCCHN, or

() ES.

Tumours showing:

(a) uptake of '""Lu-3BP-227 (screening formulation) in known primary or metastatic
sites as judged by the investigator to be greater than background; or

(b)  uptake of '''In-3BP-227 in known primary or metastatic sites (for subjects who
participated in Study D-FR-01087-002) as judged by the investigator to be greater
than background.

Measurable disease (based on RECIST version 1.1).
Criterion 7 is removed by protocol amendment.
Documentation of progressive disease in the 6 months prior to study start (treatment).

Eastern Cooperative Oncology Group performance status of 0 or 1 (unless disability is
related to surgery in ES and agreed by the sponsor).

Adequate organ function as evidenced by:

(a)  Leukocytes >3000/uL

(b)  Absolute neutrophil count >1500/pL

(c) Platelets >75,000/uL

(d) Hb>9 g/dL or >10 g/dL (if history of cardiac disease)

(e)  Total serum bilirubin <2 times upper normal institutional limits (ULN)
()  AST/ALT <2.5xULN (or <5xXULN, if subject has liver metastases)

(g) eGFR >55 mL/min.

Estimated life expectancy of >3 months.

Female subjects must not be pregnant or lactating at study entry and during the course of
the study and must not become pregnant for at least 6 months following the last study
treatment. Women of childbearing potential must agree to use a highly effective method
of contraception (see note below).

Male subjects must not father children during the study and for at least 6 months after
the last study treatment and in addition must agree to use a condom for this period to
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protect his partner from contamination with the IMP. For males with partners who are of
child bearing potential, effective contraception is a combination of male condom with
either cap, diaphragm or sponge with spermicide (double barrier methods), but these are
not considered to be highly effective. A man is considered to be infertile if he has had
bilateral orchidectomy or successful vasectomy. Effective contraception includes a
female partner of childbearing potential if she is using highly efficacious contraception
(see note below), but the male subject must agree to use a condom to protect his partner
as described above.

(14) Must be willing and able to comply with study restrictions and to remain at the clinic for
the required time during the study period and willing to return to the clinic for the
follow-up evaluation, as specified in the protocol.

Note: Highly effective methods of contraception that result in a low failure rate (i.e., <I1% per
vear) when used consistently and correctly include combined (oestrogen and progestogen
containing) hormonal contraception associated with inhibition of ovulation (oral, intravaginal,
or transdermal), progestogen-only hormonal contraception associated with inhibition of
ovulation  (oral, injectable, or implantable), intrauterine device, intrauterine
hormone-releasing system, bilateral tubal occlusion, vasectomised partner (the vasectomised
partner has received medical assessment of the surgical success at least 6 months prior to the
first study treatment and provided that partner is the sole sexual partner of the female subject
of childbearing potential trial participant), or sexual abstinence;

True abstinence, when in line with the preferred and usual lifestyle of the subject, is considered
a highly effective method only if defined as refraining from heterosexual intercourse during the
entire period of study treatment and for 6 months after the last dose of "’Lu-3BP-227. The
reliability of sexual abstinence needs to be evaluated in relation to the duration of the clinical
study and the preferred and usual lifestyle of the subject. Periodic abstinence (e.g. calendar,
ovulation, symptothermal, and post-ovulation method) and withdrawal are not acceptable
methods of contraception;

Female subject is considered of childbearing potential i.e. fertile, following menarche and until
becoming postmenopausal unless permanently sterile. Permanent sterilisation methods include
hysterectomy, bilateral salpingectomy and bilateral oophorectomy. A postmenopausal state is
defined as no menses for 12 months without an alternative medical cause. A high follicle
stimulating hormone (FSH) level in the postmenopausal range may be used to confirm a
postmenopausal state in women not using hormonal contraception or hormonal replacement
therapy. However, in the absence of 12 months of amenorrhea, a single FSH measurement is
insufficient.

For male subjects, acceptable methods of effective contraception include sexual abstinence,
successful vasectomy, bilateral orchidectomy and barrier methods (i.e. condom). In addition,
male subjects should not donate sperm and female subjects should not donate eggs for at least
2 years after the last study treatment).

5.1.2 Phase 11

The inclusion criteria for phase II will be revised based on the scenario adopted and
indication(s) selected for investigation in phase II. This will be documented as part of a protocol
amendment.
5.2 Exclusion Criteria (Phase I/II)
Eligible subjects must not have any of the following:
(1)  Prior treatment received:
(a)  Any antitumour treatment since last documented disease progression
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(b)  Any chemotherapy within 3 weeks or nitrosourea within 6 weeks prior to first

treatment IMP administration

(c)  Any curative radiotherapy within 4 weeks, or palliative radiotherapy within 7 days

prior to first treatment IMP administration

(d)  Any monoclonal antibodies within 4 weeks or tyrosine kinases inhibitors within

2 weeks prior to the first treatment IMP administration

(e)  Any other IMP within 2 weeks prior to first treatment IMP administration, if the

previous compound is a mechanism-based molecularly targeted agent whose ti,
is not well-characterised.

Brain metastases.

Nephrectomy, renal transplant or concomitant nephrotoxic therapy putting the subject
at high risk of renal toxicity during the study.

Only nonmeasurable metastatic bone lesions.
Existing or planned colostomy during study participation.
Any history of inflammatory bowel disease.

Any uncontrolled significant medical, psychiatric or surgical condition or laboratory
finding, that would pose a risk to subject safety or interfere with study participation or
interpretation of individual subject results.

Clinically significant abnormalities on ECG at screening including corrected QT
interval (Fridericia's formula) >450 msec for males or 470 msec for females at
screening.

Previously received external beam irradiation to a field that includes more than 30% of
the bone marrow or kidneys.

Criterion 10 is removed by protocol amendment.

Any unresolved NCI-CTCAE Grade 2 or higher toxicity (except alopecia) from
previous antitumour treatment and/or medical/surgical procedures/interventions.
Known allergy to IMP or its excipients administered in this study, including imaging
contrast media.

Positive pregnancy test (female subjects).

Likely to be uncompliant or uncooperative during the study, in the judgment of the
investigator.

Unable to understand the nature, scope and possible consequences of the study, in the
judgment of the investigator.

Sponsor employees or investigator site personnel directly affiliated with this study, and
their immediate families. Immediate family is defined as a spouse, parent, child or
sibling, whether biological or legally adopted.

Eligibility criteria for phase II will be reviewed as soon as phase I results are available.

5.3

Rationale for Specific Inclusion/Exclusion Criteria

Not applicable
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6 STUDY CONDUCT

6.1 Study Schedule of Assessments

The schedule of procedures and assessments is summarised and presented in Attachment 1
Section 19.1, related to the dose escalation part of the phase I. The total volume of blood to be
drawn for each subject is detailed in Attachment 2, Section 19.2.

In the eventuality of phase I expansion cohorts and for phase II, the schedule of assessment will
be adapted based on phase I results and documented through a protocol amendment.

6.2 Study Visits and Procedures

All screened subjects must be identifiable throughout the study. The investigator will maintain
a list of all subjects screened, with subject numbers and names, to enable records to be found at
a later date, if required. Records should be completed up to the time of premature termination
or normal study completion. In the event that a subject is a screen failure or does not receive
study treatment, the primary reason will be recorded. Subjects may be re-screened after
discussion and agreement with the sponsor. The conditions for re-screening include
re-assessment of inclusion criteria (6) and (10) at a later time point.

If the COVID-19 pandemic prevents subjects from coming to the site, subjects can have their
study visit assessments performed remotely as judged appropriate by the investigator. This must
be discussed with the sponsor before being implemented. In such a case, the investigator will
perform a telemedicine visit and will make every effort, where applicable, to contact the
subject’s general practitioner or specialist physician to ensure all important medical information
and safety event(s) occurring since the last visit are collected. Guidance on how to collect
protocol-planned assessments will be provided to the investigator in a separate document. This
document will be filed in the electronic trial master file. Independent ethics committees
(IECs)/institutional review boards (IRBs) will be notified of the changes as applicable locally.
Of note, as the adapted visit deviates from the regular protocol plan, the changes will be
recorded as protocol deviations related to COVID-19.

6.2.1 Screening

Subjects will attend the clinical unit for an outpatient visit following which they will enter a
screening period of 3 weeks prior to the first treatment administration. The screening period
can be extended by up to two weeks if this is required for logistical reasons and agreed with the
Sponsor.

The screening IMP will be administered minimum 1 week prior to Day 1 after all other required
screening assessments have been completed.

Subjects may be hospitalised for 24 hours following the screening IMP administration at the
discretion of the investigator.

6.2.1.1 Informed Consent

After a subject has received explanations and response(s) to their potential questions about the
study by the investigator (or designee) and has been given reasonable time to consider study
participation, a signed and dated informed consent form will be obtained prior to any study
procedures.

Subjects will be offered to participate to an optional research biobanking program. Subjects
who agree to participate will be requested to sign a separate informed consent form.
6.2.1.2  Screening Procedures

After informed consent is obtained, screened subjects will be allocated a study-specific subject
number, which must comply with formatting specifications provided by the sponsor (see
Section 4.6.1.1).
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During this initial screening visit, and subsequent ones, screening tests and assessments will be
performed to check compliance with inclusion/exclusion criteria and study requirements in
order to confirm subjects’ eligibility prior to enrolment.

The screening procedures/evaluations detailed in Attachment 1, Section 19.1 will be performed
during one or several outpatient visits.

The baseline assessment is the assessment done closest to Day 1 of the treatment administration
(e.g. haematology and biochemistry, see Attachment 1 Section 19.1).

Evaluations obtained as part of routine medical care or previous assessments performed during
(or before) the screening period may be used in place of the study specific evaluations. Subjects
will acknowledge and agree to the possible use of this information for the study by giving
informed consent.

For subjects who received the screening IMP administration and found ineligible to participate
in the study, a physical examination, vital sign monitoring and clinical laboratory test
assessment (as described in Attachment 3 Section 19.3) will be performed before discharge.
Additionally, a safety follow-up visit or contact, whichever is feasible, will be performed within
5 weeks (+2 weeks) after the IMP screening administration to assess the safety (see Table 7).
At least, clinical laboratory tests (e.g. haematology and biochemistry, as described in
Attachment 3 Section 19.3), AEs and concomitant medication/therapy will be collected. If an
on-site visit is not feasible, the visit may be performed by phone call. The clinical laboratory
tests may be done locally.

6.2.2 Treatment Period and Additional Cycles for Phase I Dose Escalation

The visit descriptions in this section are relative to the phase I dose escalation part of the study.
In case of phase I dose expansion and for phase II, these visits and timepoints will be amended
in light of the phase I results.

After each administration of IMP/!""Lu-3BP-227, subjects may be hospitalised for at least
24 hours for observation at the investigator’s discretion. Afterwards, subjects can be discharged
when the radioactivity reaches an acceptable level as per local regulation. The subjects must
return to the study centre for further evaluations per the schedule of assessment. All other visits
will be outpatient. Subjects are to be observed on study and if the disease comes under control
are to be kept on study; if the disease does not appear to come under control, the subject is to
be removed from study and treated as clinically indicated.

6.2.2.1 Early Discontinuation or End of Core Trial Visit

Subjects who complete the core trial, i.e. subjects who receive two treatment administrations
and who continue the study until 6 weeks after the second dose administration, will be
considered as having completed the study.

Subjects who discontinue the study prior to the EOCT visit are considered as early discontinued
subjects. The assessments required at the ED visit are the same as the assessments required at
the EOCT visit.

Subjects with ongoing AEs or clinically significant laboratory test abnormalities (as determined
by the investigator) will be monitored by the investigator as described in Section 4.7.1.

6.2.2.2 End of Additional Cycles

If, according to the investigator, a subject has clinical benefit, the subject may receive up to
four additional cycles after the EOCT, provided they have an acceptable tolerability profile and
the organ dose limits are not exceeded. This is at the subject’s discretion and must be discussed
and agreed upon with the sponsor. For these subjects, an EOAC visit will be done 6 weeks after
last dose administration.
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6.2.2.3  End of Study

End of study (EOS) is defined as the last visit or last scheduled procedure shown in the Schedule
of Assessment for the last active subject in the study.

6.2.3 Long-term Follow-up

For both phase I and phase II, a long-term follow-up period will start after the EOCT, ED or
EOAC visit and subjects will be followed up every 3 months (£2 weeks) until lost to follow-up,
withdrawal of consent, death or a maximum of 5 years, whichever occurs first. During this
period, if subjects do not receive any other chemotherapy or radiotherapy, they will be followed
for the antitumour effect and long-term safety of the IMP. Otherwise, subjects will be followed
for antitumour effect up to the administration of any other chemotherapy or radiotherapy and
for the safety aspects (in particular for haematological and renal safety) for the remainder of the
long-term follow-up period.

Five Years After the EOCT, ED or EOAC Visit

In the long-term follow-up period, subjects will be followed up every 3 months (£2 weeks) until
lost to follow-up, withdrawal of consent, death or a maximum of 5 years, whichever occurs
first. The following safety assessments will be performed by the site: these assessments can be
performed on-site or by remote visit:

. Survival status

. Haematology and biochemistry tests (haemoglobin, platelet count, white blood cell count
(absolute counts), AST, ALT, total bilirubin (with conjugated bilirubin if total bilirubin
is abnormal i.e. outside the laboratory normal range), creatinine and urea) performed
until the start of new antitumour treatment or up to 2 years after the EOCT, ED or EOAC
visit, whichever comes first. Laboratory tests can be performed locally; results should be
collected from the local laboratory.

. All AEs and serious adverse events (SAEs) are to be reported up to 6 months after the
EOCT, ED or EOAC visit or until new antitumour treatment starts, whichever comes
first. Thereafter, only AEs and SAEs related to the IMP or study procedure should be
reported for the remainder of the safety follow-up period.

. Subsequent antitumour treatment
All collected data will be recorded in the eCRF.

6.2.4 Unscheduled Visits

Unscheduled visits or assessments may be necessary at any point during the treatment period
to assess individual safety or tolerability. For example, laboratory assessments should be
performed as clinically indicated during the study, tumour assessment could be performed
whenever disease progression is suspected. Should an unscheduled visit or procedure listed in
the schedule of assessment be performed during the study, the data will be recorded in the
eCRF.

6.3 Study Restrictions

6.3.1 Concomitant Medications

The IMP excretion is partially hepatic; it is at the investigator’s discretion to treat subjects with
laxatives to accelerate excretion from the intestine.

Any antitumour treatment other than the IMP is prohibited from screening to 6 weeks after the
last dose administration. All antitumour treatments given prior the first IMP dosing should be
recorded in the eCRF. Dose, trade name, number of cycle and duration of treatment will be
recorded as well.
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Any prior or concomitant medication or therapy given to a subject either 30 days prior to dosing
either within five half-lives of the previous product (if longer than 30 days) and during the study
will be indicated in the eCRF. Dose, trade name and duration of treatment will be recorded.

Hormone substitution or therapies impacting one of the respective pituitary axis should be listed
in the concomitant medications.

The potential of '""Lu-3BP-227 to be associated with drug-drug interactions has not been
established. It is anticipated that the major route of excretion will be via the kidneys and so
medications which might affect renal function should be avoided or used with due caution as
assessed by the investigator. These medications include but are not limited to the following.
Drugs causing prerenal damage:

. Drugs that cause excessive gastrointestinal losses, either through diarrhoea or vomiting,
also cause volume depletion and may precipitate acute kidney injury (AKI).

. Nonsteroidal anti-inflammatory drugs (NSAIDs), even in short courses, can cause AKI
as a result of renal underperfusion.

. Angiotensin-converting enzyme (ACE) inhibitors can also cause a deterioration in renal
function. However, this is a problem only in patients with compromised renal perfusion,
particularly those with renal artery stenosis.

. Care should be taken when an ACE inhibitor and NSAID are prescribed together, as this
combination may precipitate an acute deterioration in renal function.

Drugs causing intrarenal damage:

. Intrarenal damage may result in a direct toxic effect on the kidneys or hypersensitivity
reactions.

. Most drugs that cause damage within the kidneys do so as a result of hypersensitivity
reactions, which involve either glomerular or interstitial damage.

. Drugs that have been reported to cause glomerulonephritis include penicillamine, gold,
captopril, phenytoin and some antibiotics, including penicillins, sulfonamides and
rifampicin.

. Drugs that may cause interstitial nephritis include penicillins, cephalosporins,

sulfonamides, thiazide diuretics, furosemide, NSAIDs and rifampicin.

. There are a number of drugs that cause direct toxicity to the renal tubules (acute tubular
necrosis) — e.g. aminoglycosides, amphotericin and ciclosporin.

Drugs causing postrenal damage (urinary tract obstruction):

. High-dose sulfonamides, acetazolamide or methotrexate may cause crystalluria and
could therefore cause urinary tract obstruction.

. Anticholinergics (e.g. tricyclic antidepressants), and alcohol may cause urinary tract
obstruction due to retention of urine in the bladder.

Other nephrotoxic drugs:

. Cephalosporins: cephaloridine, one of the first cephalosporins introduced, has been
associated with direct renal toxicity and is no longer in clinical use. Other cephalosporins
are much less likely to produce renal damage but third-generation cephalosporins (e.g.
cefixime) have (very rarely) been reported to cause nephrotoxicity.

. Analgesics:

- NSAIDs may cause AKI due to hypoperfusion and interstitial nephritis, as well as
analgesic nephropathy (chronic interstitial nephritis and papillary necrosis).

- Analgesic nephropathy has been most commonly seen with combination analgesic
products that contain aspirin and/or paracetamol.
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- Analgesic nephropathy is one of the few preventable causes of chronic kidney
disease. Discontinuation of the drugs often results in stabilisation or even
improvement in renal function, but continued use leads to further renal damage.

. Lithium: serum levels of lithium consistently above the therapeutic range have been
associated with development of nephrogenic diabetes insipidus.

Any further antitumour treatment for the disease under study that may have been taken during
the long-term follow-up period should be reported on the prior and concomitant medications
page of the eCRF.
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7 STUDY TREATMENT
7.1 Investigational Medicinal Product

7.1.1 Dosage Form and Strength

3BP-227 ialso called IPN0O1087) is a DOTA-conjugate of a NTSR1 antagonist, with a-

The radiolabelled IMP, '7"Lu-3BP-227, is intended to be manufactured in two ways either
decentralized at local radiopharmacies or centralized by a central manufacturing organisation.

For all screening and treatment formulations of the IMP, the specific activity of '"’Lu-3BP-227
stays constant at 25 pg 3BP-227 per 1 GBq '"’Lu at time of infusion.

One vial can contain up to 17.5 GBq of !”’Lu-3BP-227 at the end of manufacturing, this amount
takes into account decay to ensure the administration of the highest planned activity of 7.5 GBq
of '7"Lu-3BP-227 from the vial.

7.1.1.1 Decentralized Supply Dosage Form and Strength

The 3BP-227 is radiolabelled with ""Lu at a specific ratio, time and temperature. The screening
and treatment IMP are in a solution of ethanol and normal saline containing
DiethyleneTriaminePentaAcetate (DTPA) and ascorbic acid to complex free !"’Lu and to
protect the drug product from radiolysis, respectively. The IMP consists of a sterile clear
solution, free from visible particles, filled in 27-mL Type I borosilicate glass vials closed with
a chlorobutyl rubber stopper and crimped with aluminium seal.

7.1.1.2  Centralized Supply Dosage Form and Strength

The 3BP-227 is radiolabelled with '7’Lu at a specific ratio, time and temperature. The screening
and treatment IMP are formulated in a solution of sterile water for injection containing
DiethyleneTriaminePentaAcetate (DTPA) to complex free !”’Lu and ascorbate buffer to protect
the drug product from radiolysis and to extend the shelf life. The IMP consists of a sterile clear
to slightly yellow solution, free of suspended particles, filled in 25 mL Type I borosilicate glass
vials, closed with a chlorobutyl rubber stopper and crimped with aluminium seal.

7.1.2 Supplies, Packaging and Labelling

For some qualified sites, the IMP will be produced and supplied by the local radiopharmacy
with a batch number, a date and time of expiry and a certificate of analysis.

For the other sites, the IMP will be produced and supplied by a central manufacturing
organisation with batch number, expiry date and time and certificate of analysis.

The IMP will be packaged in a primary Type I borosilicate glass vial and a secondary
lead/tungsten containment for shielding, labelled according to applicable regulations,
requirements and national laws in force.

7.1.3 Storage

The investigator, or an approved representative (e.g. pharmacist), will ensure that the IMP is
maintained all the time in a dedicated, adequate shielding container and stored in a secured area,
under recommended temperature monitored storage conditions.

In case of decentralized manufacturing by the local radiopharmacy, the IMP should be stored
at ambient temperatures.

In case of manufacturing by the central manufacturing organisation, the IMP should be stored
between +2°C and +8°C.

Since the IMP shelf life will vary depending on the mode of manufacturing (decentralised or
centralised) and potentially on supporting data generated during the conduct of the study, the
exact shelf life is indicated on the IMP label.
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7.1.4 Preparation, Dispensing and Administration Procedures

All IMP provided to the site pharmacist will be allocated and dispensed by appropriately trained
staff. IMP will be administered under medical supervision.

Specific preparation/reconstitution instructions, if applicable, will be specified in a separate
document.

7.1.4.1  Route of Administration

The screening IMP formulation consists of 1 GBq of 7’ Lu-3BP-227 in a total volume of 10 mL
that will be administered by i.v. infusion over 10 minutes.

The treatment IMP formulation consists of a 2.5 to 10 GBq of !”” Lu-3BP-227 in a total volume
of 20 mL that will be administered by i.v. infusion over 20 minutes.

If infusion reactions are observed, the infusion rate should be slowed to around 30 minutes or
stopped if the reaction is severe.

In both cases, a 100 mL saline solution will be administered concomitantly, over a period of
30 minutes and starting at the same time as the IMP administration. The same venous access
will be used for IMP and saline solution. Infusion should be done in the contralateral arm of the
PK sampling.

7.1.4.2  Dosing Regimen in Phase [

The total radioactivity amount per cohort will be fractionated into two administrations separated
by 4 weeks. Each separate dose will be instantly prepared prior to infusion.

The absorbed organ doses, especially the doses to kidney, bone marrow and liver as a limiting
organ, will be analysed after each treatment cycle so that the following administrations can be
adapted and to not exceed cumulative absorbed organ dose limits.

The subject will be instructed to drink water (at least 1.5 L/24 hours) on the days following
each IMP administration.

7.1.4.3  Dosing Regimen in Phase Il

The dose regimen in phase II will determined based on the data collected from the dose
escalation part and will not exceed the MTCA.

7.1.5 Accountability

The investigator should ensure adequate records (allocation, disposition, shipment, dispensing
and returned drugs) are maintained in an IMP accountability log.

Unused IMP will be destroyed on site per local destruction procedure after approval of the
Sponsor.

7.1.6 Spillage

All due precautions and site procedures should be implemented to prevent spillage or leakage
of radiodiagnostics or radiotherapeutics. Infusion bags, i.v. lines and venous access should all
be secured, and the connections thoroughly checked. The infusion line should be taped in a loop
and taped to the subject to prevent direct tension between the line and the venous access.

Despite precautions, if spillage or leakage should occur, then the site procedures must be
implemented to protect the subject, staff and members of the public from radiation exposure.
The subject should be moved from the area of the spillage or leakage while the area is
decontaminated. Details of the spillage or leakage should be recorded (including how the
incident happened, the time of the incident, an estimate (if possible) of the amount of substance
lost) and the measures taken. In addition, the incident is to be reported in the same manner as
an adverse event using the Medical Dictionary for Drug Regulatory Activities (MedDRA)
Preferred Term ‘Product Leakage’ and as appropriate Preferred Term ‘Occupational exposure
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to radiation’ (if there is exposure to staff) and Preferred Term ‘Exposure to radiation’ (if there
is exposure to the subject or members of the public).
7.2 Product Complaints

The sponsor collects product complaints on study drugs used in clinical trials to ensure the
safety of study participants, monitor quality and facilitate process and product improvements.

The investigator is responsible for handling the following aspects of the product complaint
process in accordance with the instructions provided for this study:

. Recording a complete description of the product complaint reported and any associated
AEs using the study-specific complaint forms provided for this purpose.

. Faxing the completed product complaint form within 24 hours to the sponsor or designee.

If the investigator is asked to return the product for investigation, they should return a copy of
the product complaint form with the product.

Study number D-FR-01087-001 - Protocol v 8.0 Date: 12 June 2020 Page 59 of 167




CONFIDENTIAL

8 SAFETY ASSESSMENTS

The following safety parameters will be collected and reviewed:

. DLTS (phase I dose escalation only, for definition see Section 4.7.1.1)
. AEs

. physical examination

. vital signs

. 12-lead ECG

. 24-hour 3-lead Holter ECG (phase I dose escalation only)

. ECOG performance status

. clinical laboratory tests including haematology, blood biochemistry, hormone analysis,
urinalysis and pregnancy test

. specific renal safety biomarker.

The timepoints referenced in the study schedule of assessments in Attachment 1, Section 19.1
refer to the phase I dose escalation part of the study. In case of dose expansion cohorts and for
phase II, these timepoints will be revised based on the dose escalation safety data and
documented through a protocol amendment.

Further routine medical assessments or any additional safety procedures may be performed
during the study, if warranted and after mutual agreement by the sponsor and the investigator,
or when clinically indicated.

Any clinically significant finding that results in a diagnosis should be recorded as an AE from
the time informed consent is given.

The investigator will be responsible for a clinical assessment of the study participants during
the whole participation of the subjects in the study, from informed consent up to discharge from
the study, and for the set-up of a discharge plan if needed.

Every effort should be made to ensure that all safety evaluations are completed by the same
individual who made the initial baseline determination.

The sponsor’s medical monitor and the Global Patient Safety (GPS) physician will monitor
safety data throughout the course of the study.

8.1 Adverse Events

Monitoring of AEs will be done from the time that a subject gives informed consent and
throughout the study and will be elicited by direct, nonleading questioning or by spontaneous
reports.

8.1.1 Definition of an Adverse Event

An AE is the development of an undesirable medical condition or the deterioration of a
pre-existing medical condition, whether or not considered causally related to the product. An
undesirable medical condition can be symptoms (e.g. nausea, chest pain), signs
(e.g. tachycardia, enlarged liver) or the abnormal results of an investigation (e.g. laboratory
findings, ECG).

An AE can include an undesirable medical condition occurring at any time, even if no IMP has
been administered. All AEs, irrespective of causality, are to be reported to the sponsor up to
6 months after the EOCT, ED or EOAC visit or until new antitumour treatment starts,
whichever comes first. After this timepoint, up to the end of the 5-year follow-up period, AEs
should only be reported if the event is evaluated as related to the IMP or study procedure by the
investigator.

Study number D-FR-01087-001 - Protocol v 8.0 Date: 12 June 2020 Page 60 of 167




CONFIDENTIAL

This definition includes events occurring from the time of the subject giving informed consent
until the EOS (last visit in the long term follow-up period)/ED.

Natural disease progression or deterioration of the malignancy treated in the study will be
recorded as part of the efficacy evaluation. The signs and symptoms of disease progression will
be documented as part of the radiological or clinical progression. Events that cannot be
differentiated from progressive disease (PD) should be captured as AE/SAEs. Death due to
disease progression should be reported as an SAE irrespective of causality if reported during
the study period and up to 6 months after the end of the cycle of the last dose of study drug.
Serious adverse events including death/fatal outcome will be reported to sponsor if evaluated
as related to study treatment or procedure up to the protocol defined follow-up period and EOS.

8.1.2 Adverse Events Categorisation, Recording, and Follow-up

For all AEs, sufficient information should be obtained by the investigator to determine the
causality of the AE (i.e. IMP administration, study procedure or other illness). The investigator
is required to assess causality and record that assessment in the eCRF.

All AEs, including SAEs, are to be accurately recorded on the AE page of the subject’s eCRF.

Each event will be graded for severity using the classifications of NCI-CTCAE version 5.0 [31].

For events not addressed in the NCI-CTCAE version 5.0 classifications, the following grading

will apply:

. Mild (Grade 1): Mild; asymptomatic or mild symptoms; clinical or diagnostic
observations only; intervention not indicated.

. Moderate (Grade 2): Moderate; minimal, local or noninvasive intervention indicated,
limiting age-appropriate instrumental ADL.

. Severe (Grade 3): Severe or medically significant but not immediately life-threatening;
hospitalisation or prolongation of hospitalisation indicated; disabling; limiting selfcare
ADL.

. Life-threatening (Grade 4): Life-threatening consequences; urgent intervention
indicated.

. Death (Grade 5): Death related to AE.

The relationship of an AE to IMP administration will be classified by the investigator according
to the following:

. Related: Reports including good reasons and sufficient information (e.g. plausible time
sequence, dose-response relationship, pharmacology) to assume a causal relationship
with IMP administration in the sense that it is plausible, conceivable or likely.

. Not related: Reports including good reasons and sufficient information (e.g. implausible
time sequence and/or attributable to concurrent disease or other drugs) to rule out a causal
relationship with IMP administration.

8.1.2.1 Assessment of Expectedness

The expectedness of an AE shall be determined by the sponsor according to the current
approved version of the IB.

8.1.2.2  Follow-up of Adverse Events

Any AEs already recorded and designated as “continuing” should be reviewed at each
subsequent assessment.

If an AE is still present at the end of the study, reasonable follow-up clinical monitoring should
be managed by the investigator or any appropriate physician until the event or its sequelae
resolves or stabilises at an acceptable level, as judged by the investigator and the sponsor’s
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medical monitor or his/her designated representative. The frequency of follow-up evaluation is
left to the investigator’s discretion.

8.1.2.3  Reporting of Adverse Events

Any AEs/SAEs, irrespective of causality, are to be reported to the sponsor up to 6 months after
the EOCT, ED or EOAC visit or until new antitumour treatment starts, whichever comes first.
After this timepoint, up to the end of the 5-year follow-up period, AEs/SAEs should only be
reported if the event is evaluated as related to the IMP or study procedure by the investigator.

Any AE considered related to IMP administration that the investigator becomes aware of after
completion of the EOS/ED visit must be reported to the sponsor and will be recorded in the
eCRF. EOS for AE reporting is defined as the end of the 5-year follow-up or death.

8.1.3 Serious Adverse Event Assessment and Reporting to Sponsor

The investigator must pursue and obtain information adequate both to determine the outcome
of the AE and to assess whether it meets criteria for classification as an SAE requiring
immediate notification to the GPS department of the sponsor.

An SAE is any AE that:
. Results in death;
. Is life-threatening; that is, any event that places the subject at immediate risk of death

from the event as it occurs. It does not include an event that, had it occurred in a more
severe form, might have caused death;

. Results in inpatient hospitalisation or prolongation of existing hospitalisation, excluding
admission for social or administrative reasons:

- Hospitalisation is defined as any inpatient admission (even if less than 24 hours).
For chronic or long-term inpatients, inpatient admission also includes transfer
within the hospital to an acute/intensive care inpatient unit.

- Prolongation of hospitalisation is defined as any extension of an inpatient
hospitalisation beyond the stay anticipated/required in relation to the original
reason for the initial admission, as determined by the investigator or treating
physician. For protocol-specified hospitalisation in clinical studies, prolongation
is defined as any extension beyond the length of stay described in the protocol.
Prolongation in the absence of a precipitating, treatment emergent, clinical AE
(i.e. not associated with the development of a new AE or worsening of a
pre-existing condition) may meet criteria for “seriousness’” but is not an adverse
experience and thus is not subject to immediate reporting to the sponsor.

- Preplanned or elective treatments/surgical procedures should be noted in the
subject’s screening documentation. Hospitalisation for a preplanned or elective
treatment/surgical procedure should not be reported as an SAE unless there are
complications or sequelae which meet the criteria for seriousness described above.

. Results in a persistent or significant disability/incapacity, where disability is a substantial
disruption of a person's ability to conduct normal life functions;

. Results in a congenital anomaly/birth defect in the offspring of a subject who received
the IMP;

. Is an important medical event that may not result in death, be life-threatening, or require

hospitalisation when, based upon appropriate medical judgement, may jeopardise the
subject and may require medical or surgical intervention to prevent one of the outcomes
listed in this definition. Examples of such medical events include allergic bronchospasm
requiring intensive treatment in an emergency room or at home, blood dyscrasias or
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convulsions that do not result in inpatient hospitalisation, or the development of drug
dependency or drug abuse.

In addition to the above criteria, any additional AE that the sponsor or an investigator considers
serious should be immediately reported to the sponsor. This includes any suspected or
confirmed coronavirus COVID-19 (SARS-CoV-2) infection (seriousness criteria should be
“other medically significant” if no other seriousness criteria are present (e.g. hospitalisation)).

In case of suspected or confirmed COVID-19 infection, the IMP administration may be
temporarily discontinued depending on the subject’s clinical presentation. In some cases, the
investigator may request a subject be retested before the IMP administration is resumed.

All SAEs, regardless of treatment group or suspected relationship to IMP, must be reported
immediately (within 24 hours of the investigator’s knowledge of the event) to the sponsor’s
pharmacovigilance contact using the contact details specified on the front page of the current
document.

Email is the preferred method of SAE notification. If email is not available, facsimile
transmission is the alternative method. In rare circumstances and in the absence of facsimile
equipment, notification by telephone is acceptable. If the immediate report is submitted by
telephone, this must be followed by a detailed written report using the SAE report form.

The following information is the minimum that must be provided to the sponsor’s
pharmacovigilance contact:

. study number

. investigational site identification

. subject number

. AE

. investigator’s name and contact details.

The additional information included in the SAE form must be provided to the sponsor or
representative as soon as it is available. The investigator should always provide an assessment
of causality for each event reported to the sponsor. Upon receipt of the initial report, the sponsor
will ask for the investigator’s causality assessment, if it was not provided with the initial report.

The investigator should report a diagnosis or a syndrome rather than individual signs or
symptoms. The investigator should also try to distinguish a primary AE considered the foremost
untoward medical occurrence, from secondary AEs that occurred as complications.

8.1.4 Suspected Unexpected Serious Adverse Reactions

Suspected unexpected serious adverse reactions (SUSARs) are serious events that are not listed
in the current approved IB and that the investigator identifies as related to the IMP or procedure.

8.1.5 Pregnancy

Information regarding pregnancies occurring during the study must be collected and reported
to the sponsor as SAEs. The sponsor will request further information from the investigator
regarding the course and outcome of the pregnancy.

The investigator must instruct all female subjects to inform him immediately should they
become pregnant. The investigator should counsel the subject, discuss the risks of continuing
with the pregnancy and the possible effects on the foetus. Monitoring of the subject should
continue until conclusion of the pregnancy.

Investigators must instruct all male subjects to inform them immediately, should their sexual
partner become pregnant during the study. The investigator is to report to the sponsor if they
become aware of a pregnancy occurring in the partner of a subject participating in the study. If
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the female partner gives her consent, the pregnancy outcome should be followed up and
reported.

If there is an abnormal pregnancy outcome or an AE reporting in the foetus/neonate/child
following exposure to the IMP during an Ipsen-sponsored clinical study, the information will
be collected in two clinical study SAE report forms, one for the mother and one for the
foetus/neonate/child.

Pregnancies (in female subjects and partners of male subjects) with a conception date within
90 days after subject’s dosing must also be reported to the investigator for onward reporting to
the sponsor.

8.1.6 Adverse Events of Special Interest

Not applicable.

8.1.7  Deaths
All AEs resulting in death during the study period must be reported as SAEs.
The convention for recording deaths is as follows:

. adverse event term: lead cause of death (e.g. multiple organ failure, pneumonia,
myocardial infarction);

. outcome: fatal.

The only exception is if the cause of death is unknown (i.e. sudden or unexplained death), in
which case the AE term may be reported as “death” or “sudden death”.

8.18 Reporting to Competent Authorities, IECs/IRBs and other Investigators

The sponsor will ensure that processes are in place for submission of reports of SUSARs
occurring during the study to the competent authorities, IECs/IRBs and other investigators
concerned.

Reporting will be done in accordance with the applicable regulatory requirements.

The sponsor must report all SUSARs to the European Medicines Agency’s EudraVigilance
database within 15 days. Fatal and life-threatening SUSARs should be reported within
7 calendar days, with another 8 days for completion of the report.

The sponsor may prepare additional reports for other authorities (e.g. FDA).

8.2 Specific Safety Assessments
The investigator is responsible for monitoring subjects’ safety at all times during the study.

For each assessment performed, the investigator must document their review of the result(s) in
the source document(s) and, in case of an abnormal result or value(s) falling outside of
predefined normal ranges, he/she should evaluate the finding according to NCI-CTCAE.

An abnormal finding may lead to a retest at the discretion of the investigator.

8.2.1 Physical Examinations

Complete physical examinations will be conducted as timepoints presented in the schedule of
assessments in Attachment 1, Section 19.1.

This complete physical examination should include an evaluation of the general health, head,
eyes, ears, nose, neck and throat (HEENT), heart, chest, abdomen, extremities, skin, lymph
nodes, cardiovascular status and neurological status.

Limited physical examination should be directed at the evaluation of symptoms or specific
potential safety issues (in particular in case of haematological or renal toxicity).

Any changes from baseline (prior to the first treatment IMP administration) or new
abnormalities in physical examination findings judged to be clinically significant by the
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investigator will be recorded as AEs. Any physical examination findings (abnormalities)
persisting at the end of the study will be followed by the investigator until resolution or until
reaching a clinically stable endpoint.

822 Vital Signs

Vital signs (systolic and diastolic blood pressure, heart rate and body temperature) will be
assessed as presented in the schedule of assessments in Attachment 1, Section 19.1.

Systolic and diastolic blood pressure and heart rate assessments will be performed with an
automated device so that measurements are independent of the observer. These parameters will
be recorded after at least 5 minutes rest in supine position for supine assessment.

8.2.3 Height and Weight

Height and weight will be assessed as presented in the schedule of assessments in Attachment 1,
Section 19.1.

8.2.4 Electrocardiograms

12-lead computerised standard ECGs, with paper printout, will be recorded and assessed
locally.

Recordings should be performed in supine position after at least 5 minutes of rest.

During the screening period, a triplicate 12-lead ECG will be recorded to check eligibility
criteria by measuring the ECG parameters, in particular the QTc (Fridericia's correction, QTcF)
interval in order to exclude subjects with high/abnormal QT values before the screening
administration (minus 15 minutes). Afterwards, single 12-lead ECG recordings will be
performed at the end of '7’Lu-3BP-227 screening infusion (15 minutes) and 4 hours after the
end of !7’Lu-3BP-227 infusion (£30 minutes).

At each treatment administration, a triplicate 12-lead ECG will be recorded on Day 1 before
the infusion (baseline) (minus 15 minutes).

Afterwards, single 12-lead ECGs, will be recorded on Day 1 just after !”’Lu-3BP-227 infusion
(£15 minutes), at 4 hours (+30 minutes) after the end of !”’Lu-3BP-227 infusion and on Day 2
at 24 hours (£4 hours) after the end of '7’Lu-3BP-227 infusion as well as at EOCT and EOAC
visits.

The timepoints of postdose assessments and the number of replicates may be modified, or
additional timepoints may be added, based on data collected during the study.

Table 7 summarizes the ECG assessments to be performed for QTc monitoring during screening
and treatment administration at each cycle.
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Table 6 Timepoints and Replicates of 12-lead ECG Recordings

Timepoint Replicate

Before infusion (minus 15 minutes) | Triplicate

Screening End of infusion (£15 minutes) Single
administration

4 hours (£30 minutes) after the end of | Single
infusion

Before infusion (minus 15 minutes) | Triplicate

Treatment End of infusion (£15 minutes) Single
reatmen

administration 4 hours (£30 minutes) after the end of | Single
(at each cycle) infusion

24 hours (+4 hours) after the end of | Single
infusion

For each timepoint, computerised standard ECGs will be recorded so that the following
parameter can be calculated and reported on the ECG paper printout:

. sinus thythm

. duration of RR interval or heart rate

. duration of PR interval

. duration of QRS interval

. duration of QT interval

. QT interval corrected by the Fridericia’s methodology.

Automated ECG interval data will be interpreted by a qualified physician at the site as soon as
possible after the time of ECG collection, and ideally while the subject is still present, for
immediate subject management. The qualified physician will document their review and
interpretation (including evaluation of clinical significance in case of abnormality) on every
ECG printout.

The paper printouts will be kept in the source documents at site. The QTcF intervals, ECG
interpretation and abnormalities will be reported in the eCRF for integration with other clinical
study data.

In the phase I dose escalation part, starting before each administration of the study drug, a 24-
hour 3-lead continuous ECG Holter will be recorded to monitor cardiac safety during the
treatment. Holter assessments will be reviewed centrally. Results will be provided to the site in
a timely manner and retained as source data.

8.2.5 Performance Status

The performance status of the subjects will be defined by the ECOG scoring and assessed as
presented in the schedule of assessments in Attachment 1, Section 19.1. For ES subjects, ECOG
assessment should take into account disabilities related to surgery (see inclusion criterion 9).

8.2.6 Clinical Laboratory Tests

Blood and urine samples collection will be performed for standard clinical laboratory tests,
including biochemistry, haematology, hormone analysis and urinalysis panels, as well as
specific tests and pregnancy tests for women of childbearing potential, at timepoints indicated
in the schedule of assessments in Attachment 1, Section 19.1.

Clinical laboratory tests will be analysed by local laboratory.
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The results of laboratory tests performed during the screening phase must be obtained before
dosing on Day 1 (within 48 hours before Cycle 1 Day 1 visit).

The investigator will review each safety laboratory test result, document the review, and if
applicable, record any AEs according to NCI-CTCAE.

Abnormalities in laboratory test values should only be reported as AEs if any of the following

apply:

. They result in a change in IMP schedule of administration (change in dosage, delay in
administration, IMP discontinuation),

. They require intervention or a diagnosis evaluation to assess the risk to the subject,

. They are considered clinically significant by the investigator, or the laboratory test
abnormality suggests a disease and/or organ toxicity that is new or has worsened from
baseline based on sponsor review.

All clinically significant out of normal range laboratory tests occurring during the study may
be repeated at appropriate intervals until they return to baseline or to a level deemed acceptable
by the investigator or until the abnormality is explained by an appropriate diagnosis that does
not require further follow-up.

NOTE: it is to be borne in mind that all the biological samples will contain the radioactive
substance '7"Lu-3BP-227 and appropriate measures must be taken during handling, storage and
shipment.

8.2.6.1 Blood Analyses

Venous blood samples will be taken at the timepoints described in the schedule of assessment
(Attachment 1, Section 19.1). Samples collected at Day 1 are to be taken predose, samples
collected at Day 2 are to be collected at 24 hours +2 hours.

An estimation of the amount of blood required is provided in Attachment 2, Section 19.2.
The parameters to be assessed are listed in Attachment 3, Section 19.3.

For the determination of renal function, eGFR will be calculated by using the MDRD formula
preferably; other methods to estimate renal function are acceptable if they are validated
measures such as creatinine clearance by Cockcroft & Gault. Hormone analyses will only be
performed for subjects who do not have substitution or therapy impacting one of the respective
pituitary axis (e.g. no cortisol sampling in subjects who receive corticosteroids, no
thyroid-stimulating hormone and free thyroxine sampling in subjects who have thyroxine
substitution.

8.2.6.2  Urinalysis

Freshly voided urine samples (at least 10 mL) will be collected at the timepoints described in
the schedule of assessment (Attachment 1, Section 19.1).

A dipstick assessment of the parameters listed in Attachment 3, Section 19.3 will be performed.
In case of positivity and in the absence of common causes for proteinuria, a proteinuria
determination in a 24 hours urine collection sample will be performed, according to the
investigator's discretion and within a timeframe compatible with sufficient radioactivity
excretion from the subject.

In case of abnormal result on the dipstick, a request for a confirmatory analysis or additional
assessments might be sent to the local laboratory, at the discretion of the investigator.

Microscopy will be performed, if indicated, but results will not be collected in the eCRF. If in
the opinion of the investigator there are any clinically significant abnormalities in microscopy,
they will be recorded as AEs in the eCRF.
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8.2.6.3 Pregnancy Test

Serum and urine pregnancy tests will be performed as per the schedule of assessments
(Attachment 1, Section 19.1).

8.2.7 Specific Renal Safety Biomarkers
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9 PHARMACOKINETIC ASSESSMENTS

The PK of '7"Lu-3BP-227 and 3BP-227, as well as the dosimetry assessments and timepoints
described below are related to the phase I part of the study. The PK and dosimetry assessments
will also be included in phase II. However, the timepoints might be revised based on the phase |
results and documented as part of a protocol amendment.

9.1 Pharmacokinetics of '"’Lu-3BP-227

9.1.1 Blood Sample Collection

Total activity concentration in whole blood will be determined using a gamma counter
calibrated for !"’Lu, according to the dosimetry operational manual (DOM).

For each subject, total activity concentration in whole blood will be measured. Each subject
will have 18 blood samples (2 mL each) collected at Cycle 1 and Cycle 2 on the following
timepoints after the end of !7’Lu-3BP-227 infusion:

. Day 1: before the infusion (baseline), at the end of infusion (0), 5 minutes + 1 minute,
30 minutes + 5 minutes, 90 minutes + 15 minutes and 4 hours + 30 minutes post infusion

. Day 2: 24 hours =+ 2 hours
. Day 3: 48 hours + 2 hours
. Day 4 to Day 5: 72 to 96 hours.

For subjects receiving additional administrations (up to four additional cycles), blood samples
will be taken during first and third additional cycles according to the timepoints described
above. After the second and fourth additional administrations, a single blood collection will be
performed at 24 hours (as close as possible to the SPECT/CT) for the radioactive assessment
of '7"Lu-3BP-227.

Blood samples should be collected from the arm opposite to that of the study drug infusion, or
from another site.

The accurate time of sample collection and the duration for measuring the activity concentration
must be recorded. Any issues associated with sample collection or processing should be
reported to the sponsor’s monitor.

Complete instructions for sample collection, processing and handling will be provided in a
DOM.

Note that nominal sample collection times may be changed during the study based on available
data. These changes will be decided by the sponsor. In any case, the total number of assessments
may be decreased but it will not be increased.

9.1.2 Urine Sample Collection

To determine the renal excretion of '7'Lu, total activity concentration in urine will be
determined using a gamma counter calibrated for !7’Lu, according to the DOM.

The samples for urine total activity concentration analysis will be taken from urine collected
during four different periods at Cycle 1 only: from the start of the '"’Lu-3BP-227 infusion to
6 hours, 6 to 12 hours, 12 to 24 hours and 24 to 48 hours after the end of infusion (from the
start of the !”’Lu-3BP-227 infusion to 6 hours after the end of the infusion only for US sites).
Subjects should void shortly before the !7"Lu-3BP-227 infusion (not to be collected) and shortly
before the end of the last collection period.

The accurate time of urine collection and the total urine volume for each collection interval
must be recorded. All problems associated with sample collection or processing should be
reported to the sponsor’s monitor.
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10 PHARMACODYNAMIC/EFFICACY ASSESSMENTS

The study schedule of assessments in Attachment 1, Section 19.1 is applicable for the phase I
parts of the study. The need and timepoints for phase II will be assessed based on the phase I
results. Eventual changes will be described in a protocol amendment.

10.1 Imaging Assessments

Tumour response assessments will be performed by the site investigator (local) for the phase I
dose escalation part and by independent reader (central) for the phase II. All contrast enhanced
computed tomography/magnetic resonance imaging (ceCT/MRI) scans will be obtained and
used for the tumour response assessments as described in RECIST version 1.1 (Attachment 4,
Section 19.4) by the investigator and/or independent readers. Either ceCT or MRI images can
be used for tumour assessment. However, the same method should be used throughout the
study.

All F-FDG-PET images will be obtained and used for the metabolic tumour response
assessments as described in PERCIST version 1.0 [38,] (see Table 7 in Section 19.6) by the
investigator and/or independent readers.

During phase I, even if analysed locally, all images will be transferred to the central imaging
laboratory for storage and potential central analysis upon sponsor request, e. g for the analysis
of the homogeneity of the tumour uptake by !"’Lu-3BP-227, using PERCIST version 1.0 or
practical PERCIST. During phase II, the independent panel’s assessment will take precedence
in case of a discrepancy between the local and central reviews using PERCIST version 1.0.

10.1.1  Screening Imaging Assessments

The screening tumour assessments will be performed within 3 weeks before screening IMP
infusion. If a historic ceCT/MRI scan is present that is not older than 1 month at the time of
informed consent signature, this scan can be used. However, the site should ensure that all
required anatomies (including brain) are covered and perform scanning for missing anatomies.
Imaging parameters and approach used at screening should remain consistent throughout the
study and follow-up. This examination will serve as inclusion criteria check and baseline
assessment for RECIST v1.1 tumour response evaluation.

As bone scan, PET scan, or plain films are not considered adequate imaging techniques to
measure bone lesions, these lesions are difficult to assess through RECIST version 1.1. These
techniques can be used to confirm the presence or disappearance of bone lesions. Lytic bone
lesions or mixed lytic-blastic lesions, with identifiable soft tissue components, that can be
evaluated by cross sectional imaging techniques such as CT or MRI can be considered as
measurable lesions if the soft tissue component meets the definition of measurability described
in RECIST version 1.1. Blastic bone lesions are nonmeasurable. As a consequence, subjects
with only bone lesions are not eligible for the study.

10.1.2  Phase I Imaging Assessments

Radiological assessments for tumour response will be performed as per schedule of assessment
(Attachment 1, Section 19.1.) as well as when clinically indicated. Additionally, in the event of
biological or clinical signs of disease progression further radiological assessments can be done
based upon the investigator’s judgment.

For PDAC, CRC, GC and GIST, chest/abdomen/pelvis scans are required and can be performed
in two images if required; from chest to abdomen and from abdomen to pelvis. The scans should
extend from the lateral ends of the clavicles (to ensure complete coverage of lung apices) down
to the lesser trochanters or caudally thereof (to ensure complete coverage of inguinal lymph
nodes). For abdominal/pelvic scans, the scan should begin cranially at the right dome of the
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diaphragm and extend down to the lesser trochanters or caudally thereof (to ensure complete
coverage of inguinal lymph nodes).

For SCCHN, scans from head to pelvis are required and can be performed in three images if
required; from head to chest, from chest to abdomen and from abdomen to pelvis).

For ES subject, whole body scans will be performed at screening to assess the localization of
the targeted lesions. In case of lesions outside of the usual acquisition areas (chest to pelvis),
the number of bed positions will be adapted accordingly for further assessment.

BE_.FDG-PET images will be assessed locally and the results for screening and EOCT visit
will be collected in the eCRF.

After the EOCT, ED or EOAC visit, subjects will be followed up every 3 months (+2 weeks)
to further evaluate the efficacy (by CT or MRI) until disease progression, administration of any
other chemotherapy or radiotherapy, lost to follow-up, withdrawal of consent, death or a
maximum of 2 years, whichever occurs first (see Section 6.2.3). After disease progression is
confirmed, no further CT/MRI scans will be required for tumour/disease assessment. The
survival status and safety of the subjects will continue to be monitored as indicated in
Section 8.1.2.3 until lost to follow-up, withdrawal of consent, death or a maximum of 5 years,
whichever occurs first.

10.1.3  Phase Il Imaging Assessments

For phase II, serial radiologic assessments of tumours by CT or MRI will be performed by
investigators at Baseline and every 8 weeks (anticipated duration of two cycles), until either
disease progression, start of a new antitumour treatment, withdrawal of consent, or maximum
cumulative radioactivity is reached. For each subject, the same method of assessment must be
used throughout the study.

Tumour assessments should be completed until it has been determined that the subject has
progressive disease (in accordance with RECIST version 1.1). In the event of the subject
discontinuing study treatment for reasons other than disease progression, a tumour assessment
should be completed as soon as possible relative to the date of study termination, to assess
overall disease status.

BE_.FDG-PET scans images will be assessed to measure metabolic tumour response using
PERCIST version 1.0.

Complete instructions from acquisition to central review will be provided by the contract
research organisation (CRO) in charge of the central review and assessment.

After the EOCT, ED or EOAC visit, subjects will be followed up every 3 months (£2 weeks) to
further evaluate the efficacy (by CT or MRI) until disease progression, administration of any
other chemotherapy or radiotherapy, lost to follow-up, withdrawal of consent, death or a
maximum of 2 years, whichever occurs first (see Section 6.2.3).

10.2 Quality of Life Questionnaire

Quality of Life questionnaires will be completed by the subjects during phase II. The
questionnaire types and the timepoints for assessment will be described as part of a protocol
amendment at the end of phase I, based on the selected phase II study design and the selected
indications for investigation.

It is important that the quality of life questionnaires are completed prior to the other required
assessments and that the investigator does not influence the subject’s responses to the
questionnaires in any way.
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10.3 Tumour Markers

Tumour markers will be measured in serum at specific timepoints as described in the study
schedule of assessments in Attachment 1, Section 19.1.

According to the type of tumour, the following tumour markers will be analysed:

. Serum carcinoembryonic antigen (CEA) will be analysed in all subjects.

. Serum cancer antigen 19-9 (CA 19-9) will be analysed in all subjects except in subjects
with SCCHN.

. Serum LDH and bone specific alkaline phosphatase will be analysed only in subjects
with ES.

All measurements will be done by the local laboratory.

10.4 Genomic Profiling in Circulating Cell-free DNA and Germline DNA

10.5 Gene Mutation Status

10.6 Tumour Biopsy
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Full analysis will be performed on the entire dataset at the EOCT and at the end of the long-term
follow-up.

12.2.9  Clinical Study Report

A final clinical study report (CSR) will be prepared according to the International Council for
Harmonisation (ICH) guideline on structure and contents of CSRs. A final CSR will be prepared
where any subject has signed informed consent, regardless of whether the study is completed
or prematurely terminated. Where appropriate an abbreviated report may be prepared. The CSR
will comply with any applicable regulatory requirements, national laws in force and will be in
English.

As indicated in Section 12.2.8, a full analysis based on all data recorded until the last subject
completed their EOCT visit will be performed. This analysis will be included in a CSR. An
addendum to the report will be prepared, including all data recorded from the follow-up period
and additional cycles that occurred after the first data cut-off.

12.3 Statistical Methodology for Phase 11

12.3.1 Sample Size Calculation

In case the antitumour activity is driven by a type of tumour, tumour-specific phase II cohort(s)
will be initiated utilising an Optimal Simon Two-Stage design [33] to further evaluate the
antitumour activity of '"’Lu-3BP-227. This approach tends to minimise the average number of
subjects exposed to a new drug while addressing the scientific question.

The corresponding hypotheses (H) to be tested are: Ho: ORR <ORRy versus Hi: ORR>ORRg
where ORR is the true objective response rate following !”’Lu-3BP-227 treatment and ORRy is
the minimum objective response rate that would be considered to further clinical development.

For the purpose of the a priori sample size calculation, the following values are used for the
PDAC cohort: ORRy is 17% and ORR is 35%. These values reflect the results from PDAC
therapy [34] currently registered and are considered standard-of-care, and the level of
expectation for the IMP prior to phase 1.

Similarly, for the CRC cohort (blended population with regard to somatic mutations in BRAF
and RAS genes), ORRy is 15% and ORR is 30% [35;36]. The value for ORRy reflects an
estimated average result from different clinical studies that investigated CRC therapies in
different populations [35, 36]; it is anticipated that based on lack of available and effective
therapies an enrichment of poor-prognosis subjects with metastatic and recurrent CRC and
prevalent mutations in BRAF and RAS will occur in the study population, while it is anticipated
that it is unlikely for subjects with wild-type disease for which effective therapies exist over
multiple lines of treatment to be enrolled. Subjects with somatic BRAF and RAS mutations are
anticipated to have less exposure to prior treatment for metastatic disease compared with
subjects with prevalent wild type BRAF or RAS tumours.

The assumptions forming the understanding of the expected efficacy of standard-of-care
treatment and leading to sample size estimations may be updated based on results emerging
from phase I and evolving scientific knowledge.

In the first stage of the design, for the PDAC cohort, 16 subjects will be treated and evaluated
for the ORR. If there are three or fewer responders in these 16 subjects, the cohort will be
stopped for futility. Otherwise, 28 additional subjects will be treated and evaluated for a total
of 44 subjects. The null hypothesis will be rejected if 12 or more responders are observed in the
44 subjects. This design yields a nominal one-sided type I error rate of 5% and a power of 80%,
if the true response rate is 35%.

Similarly, in the first stage of the design, for the CRC cohort 19 subjects will be treated and
evaluated for the ORR. If there are three or fewer responders in these 19 subjects, the cohort
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will be stopped for futility. Otherwise, 36 additional subjects will be treated and evaluated for
a total of 55 subjects. The null hypothesis will be rejected if 13 or more responders are observed
in the 55 subjects. This design yields a nominal one-sided type I error rate of 5% and a power
of 80%, if the true response rate is 30%.

Nonevaluable subjects will be replaced to meet the above numbers of evaluable subjects. A
subject will be considered as nonevaluable and therefore replaced, if no evaluation post
treatment is available or in case of drop-out before the 4-month visit for PDAC cohort and
8-month visit for CRC cohort with an insufficient follow-up duration (i.e. status being still
“Stable Disease” as per RECIST version 1.1). In case of overenrollment, the first 16 evaluable
subjects in the PDAC cohort and 19 subjects in the CRC cohort will be analysed at Stage 1 to
make the decision about starting Stage 2. Assuming a non-evaluability rate of 20% for the
PDAC cohort [34] and the CRC cohort [36], the number of subjects to be enrolled is expected
to be approximately 55 and 70, respectively.

One, two or three further cohorts may be initiated (subject to results emerging from ongoing
preclinical studies and antitumour efficacy seen during dose escalation and amending the
current protocol) likely to enrol approximately 120 subjects with GC, SCCHN and/or ES.

In the case of acceptable tolerability and evident antitumour activity across all enrolled subjects
in phase I, a phase II basket trial design will be utilised to study the antitumour activity of
7"Lu-3BP-227 in subjects with NTSR1 expressing tumours. The sample size will be described
as part of a protocol amendment.

Subjects in each phase of the study will have a 5-year safety follow-up after the EOCT, ED or
EOAC visit. The dose, the number and length of cycles in phase II will be refined according to
phase I results.

However, if the antitumour activity is driven by a type of tumour, tumour-specific phase II
cohort(s) will be initiated utilising an Optimal Simon’s Two Stage design (see Phase II).

12.3.2  Analysis Sets

All subjects who receive at least one dose of the study drug will be included in the safety
evaluation. All subjects who receive at least one dose of study drug and who have postbaseline
efficacy data for the ORR will be included in the efficacy evaluations of the primary endpoint.
All subjects who receive at least one dose of study drug and who have any postbaseline
secondary efficacy data will be included in the efficacy evaluations of the secondary endpoints.

12.3.3  Demographic and Other Baseline Characteristics

Summary statistics will be presented for all treated subjects. Frequency tables for qualitative
data will be provided. Medical and surgical history findings will be summarised using MedDRA
terms.

12.3.4  Efficacy Evaluation

Tumour response will be assessed in imaging studies of CT or MRI scans after cycle 2 and
subsequently every 8 weeks for the first 6 months and every 12 weeks thereafter.

The primary endpoint is ORR and will be calculated as defined in RECIST versionl.1 and in
Section 12.2.7. As part of secondary efficacy endpoints, DCR, TTP, Time to response (TTR),
DOR, PFS and OS will also be determined as defined by RECIST version 1.1, metabolic
response will also be determined as defined by PERCIST version 1.0.

In the particular context of the Simon Two-Stage approach, ORR will be analysed at the end of
Stage 1 (and no later than after the 16-week visit of the last evaluable subject of the Stage 1
cohort for each PDAC and CRC cohorts). If the observed number of responders is below a
predefined threshold, this part of the study will be stopped for futility. Otherwise, additional
subjects will be treated to complete the planned enrolment. At the end of Stage 2, the null
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hypothesis will be rejected depending on the total observed number of responders based on a
predefined threshold.

At the end of the phase II, descriptive summaries will be provided for all primary and secondary
efficacy endpoints. For the primary endpoint, final analysis will take into account the sequential
sampling procedure of the design and the underlying binomial distribution assumed by the
Simon Two-Stage design.

12.3.5 Safety Evaluation

Safety analyses similar to phase I (see Section 12.2.5) will be performed for phase II, except
for DLT assessments and 24-hour 3-lead ECG Holter measurements.
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13 DATA HANDLING AND RECORD KEEPING

13.1 Data Collection

In compliance with Good Clinical Practice (GCP), the source data, i.e. medical records/medical
notes, etc. should be clearly marked and permit easy identification of a subject’s participation
in the specified clinical study.

Source data identification and location, whether standalone documents or direct eCRF records,
will be specified in a standalone document signed by the investigator(s).

The investigator must record all data relating to protocol procedures, study drug administration,
laboratory data, safety, PK and pharmacodynamic data on the source documents and report
requested data on eCRFs provided for the study (see Section 13.2).

To ensure accurate, complete and reliable data, the sponsor or its representative will provide
instructional material to the study site(s), as appropriate. Training will be given during a
start-up/initiation meeting for instructions on the completion/data entry of any source data
documents and eCRFs.

The investigators or their designees must verify that all data entries in the eCRF are accurate
and consistent with source data records . If certain information is not available for a particular
timepoint and/or subject, specific instructions should be followed, e.g. to document that the
procedure was either not done or not applicable.

For all subjects who received any administration of !7’Lu-3BP-227 the full obtained data set
needs to be recorded in the eCRF.

For all screening failures who did not receive the screening IMP administration, a minimum of
data including the primary reason for screening failure will be recorded in the eCRF.

13.2 Data Reporting

Electronic data capture (EDC) will be utilised for collecting subject data. The study site is
required to have a computer and internet connection available for study site entry of clinical
data. All entries in the eCRF will be made under the electronic signature of the person
performing the action. This electronic signature consists of an individual and confidential
username and password combination. It is declared to be the legally binding equivalent of the
handwritten signature. Only sponsor authorised users will have access to the eCRF as
appropriate to their study responsibilities. Users must have successfully undergone software
application training prior to entering data into the eCRF.

13.3 Data Management

Details of all data management procedures, from the initial planning to the archiving of final
data sets/documents following database freeze/lock will be documented in appropriate
standalone data management and validation plan(s).

Data management will be conducted by a CRO approved by the sponsor. All data management
procedures will be completed in accordance with the contracted CRO’s standard operating
procedures. Prior to data becoming available for processing at the assigned data management
CRO, they will be monitored.

The sponsor will ensure that an appropriate eCRF is developed to capture the data accurately
and that suitable queries are raised to resolve any missing or inconsistent data. The investigator
will receive the data from the clinical study in an electronic format (PDF files), which will be
an exact copy of the eCRF and will include the full audit trail, for archiving purposes and future
reference.
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Any queries generated during the data management process will also be tracked by the
contracted data management CRO. It is the central study monitor’s responsibility to ensure that
all queries are resolved by the relevant parties.

The CRO will also ensure, via SAE reconciliation, that SAE data collected in the eCRF are
consistent with SAE data held in the sponsor’s GPS department (and vice versa).

The coding of AE, medical history and prior/concomitant medication/nondrug therapy terms
will be performed by the sponsor’s Central Group. Prior/Concomitant medications will be
coded using the latest version of the WHO drug dictionary and AEs/medical history/nondrug
therapy terms will be coded using the latest version of MedDRA.

134 Record Keeping

The investigator will keep records of all original source data. This might include laboratory
tests, medical records and clinical notes.

During the prestudy and initiation visits, the monitor must ensure the archiving facilities are
adequate and archiving/retention responsibilities of the investigator have been discussed.

Study documents should be retained until at least 2 years after the last approval of a marketing
application in an ICH region and until there are no pending or planned marketing applications
in an ICH region (that is at least 15 years) or at least 2 years have elapsed since the formal
discontinuation of clinical development of the product. However, these documents should be
retained for a longer period if required by applicable regulatory requirements or by an
agreement with the sponsor. The investigator should take measures to prevent accidental or
premature destruction of these documents. The final archiving arrangements will be confirmed
by the monitor when closing out the study site. The sponsor will inform the investigator, in
writing, as to when these documents no longer need to be retained.

If the principal investigator relocates or retires, or otherwise withdraws responsibility for

maintenance and retention of study documents, the sponsor must be notified (preferably in
writing) so that adequate provision can be made for their future maintenance and retention.
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14 REGULATORY AND ETHICAL CONSIDERATIONS

14.1 Regulatory Considerations

The study will be conducted in compliance with IECs/IRBs, informed consent regulations, the
Declaration of Helsinki and ICH Guidelines related to GCP. Any episode of noncompliance
will be documented. The EDC system will comply with the FDA, 21 Code of Federal
Regulations Part 11, Electronic Records, Electronic Signatures, and FDA, Guidance for
Industry: Computerized Systems Used in Clinical Trials.

In addition, the study will adhere to all applicable international and local regulatory
requirements.

All or some of the obligations of the sponsor will be assigned to a CRO.

An identification code assigned to each subject will be used in lieu of the subject’s name to
protect the subject’s identity when reporting AEs and/or other trial-related data (see
Section 4.6.1.1).

14.2 Ethical Review Considerations

The following documents should be submitted to the relevant ethics committee(s) (EC) for
review and approval to conduct the study (this list may not be exhaustive):

. protocol/amendment(s) approved by the sponsor

. currently applicable IB or package labelling

. relevant investigator’s curriculum vitae

. subject information and informed consent document(s) and form(s)
. subject emergency study contact cards

. recruitment procedures/materials (advertisements), if any.

The EC(s) will review all submission documents as required, and a written favourable opinion
for the conduct of the study should be made available to the investigator before initiating the
study. This document must be dated and clearly identify the version number(s) and date(s) of
the documents submitted/reviewed and should include a statement from the EC that they
comply with GCP requirements.

The study may begin at the investigative site(s) only after receiving this dated and signed
documentation of the EC approval or favourable opinion.

During the study, any update to the following documents will be sent to the EC either for
information, or for review and approval, depending on how substantial the modifications are:
(1) the IB; (2) reports of SAEs; (3) all protocol amendments and revised informed consent(s),
if any.

At the end of the study, the EC will be notified about the study completion.

14.3 Subject Information Sheet and Consent

The investigator is responsible for ensuring that the subject understands the potential risks and
benefits of participating in the study, including answering, orally and/or in writing, to any
questions the subject may have throughout the study and sharing any new information that may
be relevant to the subject’s willingness to continue his or her participation in the study in a
timely manner.

The subject information sheet and consent document will be used to explain the potential risks
and benefits of study participation to the subject in simple terms before the subject is entered
into the study and to document that the subject is satisfied with his or her understanding of the
study and desires to participate.

Study number D-FR-01087-001 - Protocol v 8.0 Date: 12 June 2020 Page 87 of 167




CONFIDENTIAL

The investigator is ultimately responsible for ensuring the EC-approved informed consent is
appropriately signed and dated by each subject prior to the performance of any study
procedures. Informed consent obtained under special circumstances may occur only if allowed
by local laws and regulations.

The study has the option for subjects to consent to the collection of serum and whole blood
samples for biobanking for future exploratory analysis and storage for up to 15 years (where
local regulations allow). A specific informed consent is required for the collection of these
samples and will be explained after the subject has given written informed consent for the main
study.

14.4 Final Report Signature

The coordinating investigator or designee will be proposed to review and sign the clinical study
report for this study, indicating agreement with the analyses, results, and conclusion of the
report.
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15 INSURANCE AND FINANCE

15.1 Insurance

The sponsor declares that it has taken out a product liability insurance covering all subjects
screened and enrolled in this study in respect to risks involved in the study.

15.2 Financial Agreement

Since this study is to be performed in partnership with a CRO, separate financial agreements
between the sponsor and the CRO on one side, and the CRO and the investigator site on the
other side, will be signed prior to initiating the study, outlining overall sponsor and investigator
responsibilities in relation to the study.
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16 QUALITY CONTROL AND QUALITY ASSURANCE

To ensure accurate, complete, and reliable data, the sponsor or its representatives will provide
instructional material to the study sites, as appropriate. A startup training session will be done
prior to screening start to instruct the investigators and study coordinators. This session will
give instruction on the protocol, the completion of the eCRF and all study procedures.

16.1 Protocol Amendments and Protocol Deviations and Exceptions

16.1.1 Protocol Amendments

In the event that an amendment to this protocol is required, it will be classified into one of the
following three categories:

. nonsubstantial amendments are those that are not considered ‘substantial’
(e.g. administrative changes) and as such only need to be notified to the IECs or
regulatory authorities for information purposes;

. substantial amendments are those considered ‘substantial’ to the conduct of the clinical
study where they are likely to have a significant impact on the:

- Safety or physical or mental integrity of the subjects;
- Scientific value of the study;

- Conduct or management of the study, or

- Quality or safety of the study drug used in the study.

Substantial amendments must be submitted to and approved by the IECs and relevant
regulatory authorities, according to local regulations, prior to implementing changes.

. urgent amendments are those that require urgent safety measures to protect the study
subjects from immediate hazard and as such may be implemented immediately by the
sponsor with subsequent IECs and regulatory authority notification, forthwith.

The principal investigator and the sponsor will sign the protocol amendment.

16.1.2  Protocol Deviations and Exceptions

Protocol deviations are defined and classified as either major or minor for a given study. Major
deviations (or a combination of minor becoming major) may or may not impact the analysis
population. All minor and major protocol deviations will be identified and recorded by the
investigator site personnel and should be traceable.

Major protocol deviation definition:

Any changes in the study design, study conduct and/or procedures that are not in accordance
with the protocol and any study materials originally approved by the IEC and which may affect
the subject’s rights, safety or wellbeing, or the completeness, accuracy and reliability of the
study data. A major protocol deviation is any significant divergence from the protocol, i.e.
nonadherence on the part of the subject, the investigator, or the sponsor to protocol specific
inclusion/exclusion criteria, primary objective evaluation criteria and/or GCP guidelines.

Generally, a protocol deviation qualifies as major if:

(1) The deviation has harmed or posed a significant or substantive risk of harm to the
research subject.

(2)  The deviation compromises the scientific integrity of the data collected for the study.

(3)  The deviation is a wilful or knowing breach of human subject protection regulations,
policies, or procedures on the part of the investigator(s).

(4)  The deviation involves a serious or continuing noncompliance with any applicable
human subject protection regulations, policies, or procedures.
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(5)  The deviation is inconsistent with Ipsen’s research, medical and ethical principles.
Minor protocol deviation definition:

Any changes in the study design, study conduct and/or procedures that are not in accordance
with the protocol and any study materials originally approved by the IEC but that do not have
an important impact on the subject’s rights, safety or well-being, or the completeness, accuracy
and reliability of the study data. A minor protocol deviation is any significant divergence from
the protocol that does not impact the study results.

As a matter of policy, the sponsor will not grant exceptions to protocol-specific entry criteria to
allow subjects to enter a study. If under extraordinary circumstances such action is considered
ethically, medically and scientifically justified for a particular subject, prior approval from the
sponsor and the responsible IRB/IEC, in accordance with the standard operating procedure
(SOP), is required before the subject is allowed to enter the study.

If investigative centre personnel learn that a subject who did not meet the protocol eligibility
criteria was entered in a study (a protocol deviation), they must immediately inform the sponsor.
Such subjects will be discontinued from the study, except in exceptional instance, following
review and written approval by the sponsor and the responsible IRB/IEC, according to the
applicable SOP. Retention of these subjects in the study will be discussed between sponsor and
investigator, taking into account subject safety and data reliability. The IRB/IEC will be
informed if subject safety/protection is ignorantly impacted.

16.1.3  Information to Study Personnel

The investigator is responsible for giving information about the study to all staff members
involved in the study or in any element of subject management, both before starting any study
procedures and during the course of the study (e.g. when new staff become involved).

The investigator must assure that all study staff members are qualified by education, experience,
and training to perform their specific responsibilities. These study staff members must be listed
on the clinical unit authorisation form, which includes a clear description of each staff
member’s responsibilities. This list must be updated throughout the study, as necessary.

The study monitor is responsible for explaining the protocol to all study staff, including the
investigator, and for ensuring their compliance with the protocol. Additional information will
be made available during the study when new staff become involved in the study and as
otherwise agreed upon with either the investigator or the study monitor.

16.2 Monitoring
The investigator is responsible for the validity of all data collected at the site.

The sponsor is responsible for monitoring these data to verify that the rights and wellbeing of
subjects are protected, study data are accurate (complete and verifiable to source data), and that
the study is conducted in compliance with the protocol, GCP, and regulatory requirements.

Before the study initiation visit, the sponsor-assigned study monitor will write a monitoring
plan indicating the monitoring procedures and at which occasions during the study monitoring
visits will be performed.

Periodic visits will be made to the study site throughout the study at mutually agreeable times.
Any appropriate communication tools will be set-up to ensure the sponsor and/or its
representative is/are available for consultation, so they can stay in contact with the study site
personnel.

Adequate time and space for monitoring visits should be made available by the investigator.
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The investigator will allow direct access to all relevant files (for all subjects) and clinical study
supplies (dispensing and storage areas), for the purpose of verifying entries made in the eCRF,
and assist with the monitor’s activities, if requested.

Quality of the paper-based or electronic data will be reviewed to detect errors in data collection
and, if necessary, to verify the quality of the data.

The eCREF is expected to be completed on an ongoing basis to allow regular review by the study
monitor, both remotely by the internet and during site visits. The study monitor will use
functions of the EDC system to address any queries raised while reviewing the data entered by
the study site personnel in a timely manner.

Whenever a subject name is revealed on a document required by the sponsor (e.g. laboratory
print outs) the name must be blacked out permanently by the site personnel, leaving the date of
birth visible and annotated with the subject number as identification.

16.3 Investigator’s Regulatory Obligations

All clinical work under this protocol will be conducted according to GCP rules. This includes
that the study may be audited at any time by quality assurance personnel designated by the
sponsor, or by regulatory bodies. The investigator must adhere to the GCP principles in addition
to any applicable local regulations.

If requested, the investigator will provide the sponsor, applicable regulatory agencies, and
applicable EC with direct access to any original source documents.

The investigator(s) should demonstrate due diligence in recruitment and screening of potential
study subjects. The enrolment rate should be sufficient to complete the study as agreed with the
sponsor. The sponsor should be notified of any projected delays, which may impact the
completion of the study.

16.3.1  Audit and Inspection

Authorised personnel from external CAs and the sponsor’s authorised quality assurance
personnel may carry out inspections and audits.

16.3.2  Data Quality Assurance

Monitored eCRF, transferred from the investigator site to the assigned data management group,
will be reviewed (secondary monitoring) for completeness, consistency and protocol
compliance.

Reasons should be given in the relevant eCRF for any missing data and other protocol
deviations. Any electronic queries and items not adequately explained will require additional
electronic manual queries to be raised to the investigator for clarification/correction. The
investigator must ensure that queries are dealt with promptly. All data changes and clarifications
can be viewed in the audit trail function of the eCRF.
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17 PUBLICATION POLICY

The sponsor encourages acknowledgement of all individuals/organisations involved in the
funding or conduct of the study, including medical writers or statisticians subject to the consent
of each individual and entity concerned, including acknowledgement of the sponsor.

The results of this study may be published or communicated to scientific meetings by the
investigators involved in the study. For multicentre studies, a plan for scientific publication and
presentation of the results may be agreed and implemented by the study investigators or a
steering committee. The sponsor requires that reasonable opportunity be given to review the
content and conclusions of any abstract, presentation, or paper before the material is submitted
for publication or communicated. This condition also applies to any amendments that are
subsequently requested by referees or journal editors. The sponsor will undertake to comment
on the draft documents within the time period agreed in the contractual arrangements, including
clinical trial agreements, governing the relationship between the sponsor and authors (or the
author’s institution). Requested amendments will be incorporated by the author, provided they
do not alter the scientific value of the material.

If patentability could be adversely affected by publication, this will be delayed until (i) a patent
application is filed for the content of the publication in accordance with applicable provisions
of the clinical trial agreement concerned, (ii) the sponsor consents to the publication, or (iii) the
time period as may be agreed in the contractual arrangements, including clinical trial
agreements, governing the relationship between the sponsor and authors (or authors’ institution)
after receipt of the proposed publication by the sponsor, whichever of (i), (ii) or (iii) occurs
first.

The author undertakes to reasonably consider the sponsor's request for delay to the proposed
publication should the sponsor reasonably deem premature to publish the results obtained at
that particular stage of the study.
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19.1 Attachment 1 — Study Schedule of Assessments for Phase I Dose Escalation

Study number D-FR-01087-001 - Protocol v 8.0 Date: 12 June 2020

Page 97 of 167




CONFIDENTIAL

Table 7  Schedule of Assessments for Phase I — For Subjects who are Screen Failures after IMP
Screening Administration

Procedures and assessments IMP Screening IMP Screening Follow-
Discharge Visit [a] up Visit [b]
AEs X X
Physical examination X X
Vital signs X X
Haematology and biochemistry [c] X X
Urinalysis X X
Prior/concomitant medication/therapy X X
177Lu-3BP-227 screening administration X

a  Dbefore site discharge

b 5 weeks after the IMP Screening Discharge Visit +2 weeks. If the subject is not able to come
for an onsite visit, the visit may be performed by phone call. The clinical laboratory tests may
be done locally. If the subject is not available for a visit or a call, the investigator can contact
his oncologist/general practitioner to get the data requested in protocol.

¢ additional safety assessments including haematology and biochemistry can be done if
clinically indicated
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Table 8 Schedule of Assessments for Phase I — Dose Escalation
Procedures and CORE TRIAL [v] EOCT | Long-term
assessments Screening Treatment Period or Follow-up
Cycle 1 Cycle 2 ED [a] [b]
D-21toD-1 [D1|D2| D3 | D4 | D5 | D7 [D15|D22| D29 | D1 |D2|D3|D4|D5[D7| D15 | D22 | D29 D43
[c] [d] [e]
Visit window +1 +1 +1 +1 +7 +1 +1 | 1 +1 +7 aF7 +14
(days) (+28) (+28)
le] [e]
Informed consent X
Inclusion/exclusion criteria X X
Subject demographics and X
height
Medical and disease history X
ECOG performance status X X X X
ceCT/MRI x [f] X X
1SF-FDG-PET x [g]
7TLu-3BP-227 screening X
administration [h]
Tumour biopsy x [i] X

AE=adverse event; ceCT/MRI=contrast enhanced computed tomography/magnetic resonance imaging; cfDNA=cell-free deoxyribonucleic acid; D=Day; ECG=electrocardiogram; ECOG=Eastern
Cooperative Oncology Group; ED=early discontinuation; EOCT=end of core trial; IMP=investigational medicinal product; NTSR1=neurotensin receptor 1; PET=positron emission tomography;
PK=pharmacokinetic; SPECT=single photon emission computed tomography.

a

[N o}

S0 h o
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the ED visit will take place within 14 days after ED from the study and at the latest 5 weeks after the last IMP administration, the visit will correspond to an EOCT visit. For subjects who
received the screening IMP administration and found ineligible to participate to the study, an ED visit will be performed within 5 weeks (+ 2 weeks) after the IMP screening administration
to assess the safety. At least, clinical laboratory tests (e.g. haematology and biochemistry), AEs and concomitant medication/therapy will be collected. If the subject is not able to come for an
on-site visit, the visit may be performed by phone call. The clinical laboratory tests may be done locally.

follow-up visits will take place every 3 months (+2 weeks) and will start after the EOCT, ED or EOAC visit. Efficacy will be assessed until disease progression, administration of any other
chemotherapy or radiotherapy, lost to follow-up, withdrawal of consent, death or a maximum of 2 years, whichever occurs first (see Section 6.2.3). After disease progression is confirmed, no
further CT/MRI scans will be required for tumour/disease assessment. The survival status and safety of the subjects will continue to be monitored as indicated in Section 8.1.2.3 until lost to
follow-up, withdrawal of consent, death or a maximum of 5 years, whichever occurs first.

the screening period can be extended by two weeks if this is required for logistical reasons.

Day 1 of Cycle 1 is the day of the first treatment administration. Day 1 of Cycle 2 and each potential subsequent cycle may coincide with Day 29 of the previous cycle if all safety assessments
are performed and allow for the next administration.

in case of toxicity requiring a delay, the next treatment administration will be delayed by up to 4 weeks.

whole body ceCT or ceMRI including brain unless a similar exam has already been performed within 1 month prior to Day -21.

Cycle 1 Day 1 '®FDG-PET between Day -21 and Day 1.

screening administration will be done after confirmation of eligibility (i.e. after all other screening assessments have been performed), minimum 1 week before the first treatment
administration.
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Procedures and CORE TRIAL [v] EOCT | Long-term
assessments . Treatment Period or Follow-up
Sercening Cycle 1 Cycle 2 ED [a] [b]
D-21 to D-1 D1 D2 D3 | D4 | D5 | D7 |D15(D22|D29| D1 |D2|D3|D4|D5|D7|D15| D22 | D29 D43
] [d] [d]
Visit window +1 +1 1 | £ | +7 +1 +1| 1 | £1 +7 +7 +14
(days) (+28) (+28)
[e] [e]
177Lu-3BP-227 treatment X X
administration
Blood sampling for X X X X X X | x X
'7TLu-3BP-227 PK [j]
Planar scintigraphy [k] X X X X X X X x | x X X
SPECT/CT scan [k] X X X X X X X X | x X X
Blood sampling for
3BP-227 PK [1]
Urine sampling for X X X
77 u-3BP-227 PK [m] and

3BP-227 PK [{]

1

in case subject consents to have a biopsy and in case it can be accomplished with reasonable safety, a tumour biopsy will be taken during screening from the primary or metastatic lesion,
whichever is accessible, ideally on lesions which are positive for NTSR1 on '’Lu 3BP-227 SPECT/CT following IMP screening administration, as soon as '"’Lu uptake has been confirmed.
If not, archival tissue from a previous tumour biopsy can be used for exploratory analysis (tumour microenvironment analysis and transcriptomics).

eighteen blood samples will be collected during the treatment period. Blood samplings will be performed just before the '7’Lu-3BP-227 infusion (baseline), at the end of infusion (0), 5 minutes
+1 minute, 30 minutes =5 minutes, 90 minutes £15 minutes and 4 hours +30 minutes, 24 hours £2 hours, 48 hours +2 hours and 72 to 96 hours post infusion.

eleven whole body scans (planar scintigraphy) and SPECT/CT acquisitions will be performed during the treatment period. Whole body scans (planar scintigraphy) and SPECT/CT scan will
be performed at the following timepoints just after the end of '77Lu-3BP-227 infusion: Day 1: 4 (+2) hours, Day 2: 24 (+6) hours, Day 3: 48 (+6) hours, Day 4: 72 to 96 hours, and Days 7 to
8: 138 to 168 hours. Within each cycle, a single SPECT/standard dose CT will be performed. A SPECT/low dose CT will be performed at all other timepoints. Details of the procedures will
be provided in the Image Acquisition Guidelines. At screening, planar scintigraphy (1 or 2 timepoint(s) at the investigator’s discretion) and optional SPECT/CT scans (up to 2 at the
investigator’s discretion) will be performed after screening administration of '7’Lu-3BP-227.

ten blood samples will be collected at cycle 1. Blood samplings will be performed just before '7’Lu-3BP-227 infusion (baseline), at the end of infusion of '"7Lu-3BP-227 (0), 5 minutes
+1 minute, 30 minutes +5 minutes, 90 minutes +15 minutes and 4 hours £30 minutes, 6 hours £30 minutes, 8 hours +1 hour, 24 hours £2 hours and 48 hours £2 hours after the end of infusion
of '7"Lu-3BP-227.

four urine samples will be collected during the treatment period at the following time periods and only for Cycle 1: from the start of the IMP infusion to 6 hours, 6 to 12 hours, 12 to 24 hours,
and 24 to 48 hours (from the start of the IMP infusion to 6 hours after the end of the infusion only for US sites) after the end of '7’Lu-3BP-227 infusion.
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Procedures and CORE TRIAL [v] EOCT | Long-term
assessments . Treatment Period or Follow-up
Screening Cycle 1 Cycle 2 ED [a] [b]
D-21to D-1 | D1 [d] D2 D3 | D4 | D5 | D7 |D15|D 22| D29 |D1[d]|D2|D3|D4|D5|D7| D15 | D22 | D29 D43
[c]
Visit window +1 +1 [ £1 | £1 | +7 +1 +1| £1 | +1 7 +7 +14
(days) (+28) (+28)
[e] [e]

AEs X X X X X X X X X X X x | x| x| x| x X X X X X [7]
Physical examination X x [y] X X X X X X
Vital signs X [n] X [n] X X X X X x |x[n]]| x | x X X X X X
Body weight X x [y] X X X X X X
ECG (12-lead) [o] X X X X X X
24-hour 3-lead Holter ECG X X
[p]
Haematology and X x [y] X X X X X X X X X X X
biochemistry [w]
Urinalysis X x [vy] X X X X X X
Prior/concomitant X X X X X X X X X X X x| x| x| x|x X X X X X
medication/therapy

n prior to and at the end of '"’Lu-3BP-227 infusion (0) as well as 30+5 minutes, 90+15 minutes, 4 hours=30 minutes after the end of '7’Lu-3BP-227 infusion.

o during the screening period, a triplicate 12-lead ECG will be recorded before the screening administration (minus 15 minutes), and a single 12-lead ECG will be recorded at the end of
177Lu-3BP-227 infusion (+15 minutes) and 4 hours (+30 minutes) after the end of infusion. At each treatment administration, a triplicate 12-lead ECG will be recorded on Day 1 before the
infusion (baseline) (minus 15 minutes) and a single 12-lead ECG recordings at the end of '"7Lu-3BP-227 infusion (+15 minutes), at 4 hours after the end of '"Lu-3BP-227 infusion
(30 minutes) and on Day 2 at 24 hours after the end of '""Lu-3BP-227 infusion (+4 hours) as well as at EOCT. All 12-lead computerised standard ECGs will be recorded in the supine
position after at least 5 minutes of rest.

p starting before '"’Lu-3BP-227 infusion, a 24-hour 3-lead continuous ECG Holter will be recorded.
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Procedures and CORE TRIAL [v] EOCT | Long-term
assessments S . Treatment Period or Follow-up
creenin
o Cycle 1 Cycle 2 ED[a] | [b]
D-21to D-1 | D1 [d] D2 D3 | D4 | D5 | D7 |[D15|D22| D29 |D1[d]|D2|D3|D4(D5|D7| D15 | D22 | D29 D43
]
Visit window +1 +1 +1 +1 7/ +1 +1| 1 +1 7/ +7 +14
(days) (+28) (+28)
[e] [e]

Pregnancy test [q] X X X X
Hormone analysis [r] X X

q serum pregnancy test will be perfo

- v -

v if an additional cohort of subjects is recruited to receive 3 cycles of therapy as described in the Study Design (dose escalation part Phase I), the schedule of assessments for the third cycle of

therapy is to be the same as the schedule of assessments for Cycle 2.

w additional safety assessments including haematology and biochemistry can be done if clinically indicated.

x urine samples will be collected (and frozen) at the following timepoints: Cycle 1: Day 1: early morning, before the infusion (baseline), Day 3: early morning (48 hours after the end of

177Lu-3BP-227 infusion at the latest) and EOCT/ED: early morning.
y on Day 1, assessments to be done predose and up to 48 hours before IMP infusion.

z Any AEs/SAEs, irrespective of causality, are to be reported to the sponsor up to 6 months after the EOCT, ED or EOAC visit or until new antitumour treatment starts, whichever comes
first. After this timepoint, up to the end of the 5-year follow-up period, AEs/SAEs should only be reported if the event is evaluated as related to the IMP or study procedure by the

investigator.
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Table 9  Schedule of Assessments for Additional Cycles in Case of Clinical Benefit and Good Tolerability

Procedures and assessments Additional cycles EOAC or ED [g]

D1 D2 D3 D4 D5 D7 D15 D22 D29 D43

Visit window (days) +1 +1 +1 +1 +7 +7

(+28)

ECOG performance status X X

ceCT/MRI [a] X

BF-FDG-PET

177 u-3BP-227 treatment administration

Planar scintigraphy [b]

SPECT/CT scan [b]

Blood sampling for '7’Lu 3BP-227 PK [c]

AEs

Il Bl o
Lol ol Kol Il

Physical examination

Vital signs X

Body weight

Il Bl I ko

ECG (12-lead) [e]

Haematology and biochemistry

Urinalysis

>

Prior/concomitant medication/therapy

Pregnancy test [f]

[l Eol Kol ol Kol Kol o Ko Kel

Tumour markers in serum

><><><><><><><§><><><><><><
kol
>
>
>
>

X

AE=adverse event; ceCT/MRI=contrast enhanced computed tomography/magnetic resonance imaging; D=Day; ECG=electrocardiogram; ECOG=Eastern Cooperative Oncology Group;
EOAC=end of additional cycles; IMP=investigational medicinal product; PET=positron emission tomography; PK=pharmacokinetic; SPECT=single photon emission computed tomography.

a

b

ceCT/MRI will be done every 2 cycles during additional administrations, to confirm the clinical benefit after 2 additional administrations (i.e. at Cycle 4 and EOAC). In case of early
discontinuation, the ceCT/MRI should be performed at the ED visit, to confirm any disease progression.

full dosimetry assessment will be performed after the first and third additional administrations as described for Cycles 1 and 2. After the second and fourth additional administrations, only a
single SPECT/standard dose CT at 48 (+6) hours will be performed

After the first and the third additional administration, blood samplings will be performed just before !”’Lu-3BP-227 infusion (baseline), at the end of infusion of '""Lu-3BP-227 (0),

5 minutes £1 minute, 30 minutes =5 minutes, 90 minutes £15 minutes and 4 hours 30 minutes, 24 hours £2 hours and 48 hours +2 hours, and 72 to 96 hours £2 hours. After the second and
fourth additional administrations a single blood collection will be performed at 24 hours only (as close as possible to the SPECT/CT).

prior to and at the end of '""Lu-3BP-227 infusion (0) as well as 30+5 minutes, 90415 minutes, 4 hours+30 minutes after the end of '"’Lu-3BP-227 infusion.

at each cycle, a triplicate 12-lead ECG will be recorded on Day 1 before the infusion (baseline) (minus 15 minutes). A single 12-lead computerised standard ECG, with paper printout, will
be recorded in supine position after at least 5 minutes of rest during each cycle on Day 1 at the end of '7’Lu-3BP-227 infusion (+15 minutes) and at 4 hours (30 minutes) after the end of
177Lu-3BP-227 infusion as well as at EOAC.

a urine pregnancy test will be performed on Day 1 prior to IMP administration.

the ED visit will take place within 14 days after ED from the study and at the latest 5 weeks after the last IMP administration.
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19.2 Attachment 2 — Blood Sampling Summary

This table gives an indication of the number of (veni) punctures and blood volumes for all blood
sampling (screening, safety laboratories and bioanalytical assays) during the study. Since this
is a multicentre study using local labs, blood volumes for some assessments may vary between
labs depending on their internal processes.

Fewer venipunctures and blood draws may actually occur if needed for safety purposes, but this
will not require a protocol amendment.

Maximum Maximum .
Maximum total
Purpose blood volume per number of volume (mL)
sample (mL) blood samples

Screening
Clinical laboratory tests [a] 25 1 25
Core trial
Clinical laboratory tests [a] 25 10 250
Radiopharmaceutical PK blood 2 18 36
3BP-227 PK 2 11 22

| Tumour markers in serum 3 2 6
EOCT/ED
Clinical laboratory tests [a] 25 1 25
Tumour markers in serum 2 1 2
Additional cycles (number per cycle)
Clinical laboratory tests [a] 25 6 150
Radiopharmaceutical PK blood 2 9 18
Tumour markers in serum 2 1 2
EOAC
Clinical laboratory tests [a] 25 1 25
Tumour markers in serum 2 1 2
LTFU
Clinical laboratory tests [a] 25 8 \ 200
Total volume over study period Approximately 8§20 mL

BHCG=beta human chorionic gonadotrophin; ED=early discontinuation; EOCT=end of core trial; LTFU=long-term
follow-up; PK=pharmacokinetic.
a clinical laboratory tests include blood samples for the analysis of haematology, biochemistry, serum PHCG

regnancy test) and hormone analysis as applicable according to the schedule of assessments.
b %
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Haematology Screening | Core
trial

EOCT/
ED

Additional
cycles

EOAC

LTFU

RBC count X

X

Haematocrit

Hb

MCV

WBC count

P[RR [ XX
P[RR [ R

Absolute counts of:
. Neutrophils
. Lymphocytes
. Monocytes
. Eosinophils
. Basophils

P[RR [ XX

P[RR [ R

P[RR R

Platelets count X X

X

X

X

X

ED=early discontinuation; EOAC=end of additional cycles; EOCT=end of core trial; Hb= haemoglobin; LTFU=long-term
follow-up; MCV=mean corpuscular volume; RBC=red blood cell; WBC=white blood cell.

Clinical chemistry Screening | Core
trial

EOCT/
ED

Additional
cycles

EOAC

LTFU

ALT X

X

Albumin

ALP

AST

Calcium

Chloride

Conjugated bilirubin (direct) [a]

Creatinine

CRP

eGFR

Glucose

Potassium

Sodium

Total bilirubin

Total cholesterol

Total protein

TG

Urea

R R R R e E S N A ol o i ol i i o P e

Uric acid

R T B R R o e i i o B i e o el el e

Serum tumour markers:
. CEA - all subjects
. CA 19-9 — all subjects except
SCCHN
. Serum LDH and BSAP for ES

R B I T E B i F i O ol o T o P i o B i e

R R I o E I i el O i e i i P i o R el

R R B I T B i o O o o S o P i i B i e

ALP=alkaline phosphatase; ALT=alanine aminotransferase; AST=aspartate aminotransferase; BSAP=Bone Specific
Alkaline Phosphatase; CA 19-9=cancer antigen 19-9; CEA=carcinoembryonic antigen; eGFR=estimated glomerular
filtration rate; ED=early discontinuation; EOAC=end of additional cycles; EOCT=end of core trial; ES=Ewing Sarcoma;

LDH=Lactate dehydrogenase; LTFU=long-term follow-up; SCCHN=squamous-cell carcinoma of head and neck;

TG=triglycerides.

a only to be performed if the total bilirubin is abnormal i.e. outside the laboratory normal range
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Urinalysis

Screening

Core
trial

EOCT/
ED

Additional
cycles

EOAC

LTFU

Urinalysis (dipstick)

Bilirubin

Blood

Glucose

Ketones

Leucocytes

Nitrite

pH

Protein

Proteinuria

Specific gravity

Urobilinogen

PR [RR [ X[R [ R

e R T ol ol i el e e

R IR R R E N E S P e

R IR R o E R S O

R IR R E N E R S P e

Urine collection

Proteinuria (only in case dipstick
is positive, according to
investigator’s discretion and
sufficient radioactivity excretion
from the subject)

>

>

>

b

ED=early discontinuation; EOAC=end of additional cycles; EOCT=end of core trial; LTFU=long-term follow-up.

Hormone analysis Screening Core EOCT/ Additional | EOAC | LTFU
trial ED cycles

Cortisol X X

fT4 and TSH X X

IGF-1 X X

PTH X X

ED=early discontinuation; EOAC=end of additional cycles; EOCT=end of core trial; fT4=free thyroxine;
IGF 1=insulin-like growth factor 1; LTFU=long-term follow-up; PTH=parathyroid hormone; TSH=thyroid-stimulating

hormone.

Pregnancy test Screening | Core EOCT/ Additional | EOAC | LTFU
trial ED cycles
urine/serum | urine urine urine urine

ED=early discontinuation; EOAC=end of additional cycles; EOCT=end of core trial; LTFU=long-term follow-up.
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19.4 Attachment 4 — RECIST Version 1.1 Guidelines

EUROPEAN JOURNAL OF CANCER 45 {(2009) 228-247

available at www.sciencedirect.com E C
Sl

“e;* ScienceDirect

journal homepage: www.ejconline.com

New response evaluation criteria in solid tumours:
Revised RECIST guideline (version 1.1)

E.A. Eisenhauer®’, P. Therasse®, J. Bogaerts®, L.H. Schwartz?, D. Sargent®, R. Ford/,
J. Dancey¥, S. Arbuck”, S. Gwyther', M. Mooney?, L. Rubinstein?, L. Shankar?, L. Dodd?,
R. Kaplaw, D. Lacombe®, J. Verweij*
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ARTICLE INFO ABSTRACT

Articie history: Background: Assessment of the change in tumour burden is an important feature of the
Received 17 Ccrober 2008 clinical evaluation of cancer therapeutics: both tumour shrinkage {objective response)
Accepred 2% Ocrober 2008 and disease progression are useful endpaoints in clinical trials. Since RECIST was published

in 2000, many invesrigators, cooperative groups, industry and government authorities have
adopted these criteria in the assessment of reatment outcomes, However, a number of

Keywaords: quesrtions and issues have arisen which have led to the development of a revised RECIST
Response criteria guideline {version 1.1). Evidence for changes, summarised in separare papers in this special
Solid tumours issue, has come from assessment of a large data warehouse (>6500 patients), simulation
Guidelines studies and literature reviews.

Highlights of revised RECIST 1.1: Major changes include: Number of lesions 1o be assessed: based
on evidence from numerous trial databases merged into a data warehouse for analysis pur

poses, the number of lesions required to assess tumour burden for response derermination
has been reduced from a maximum of 10 to a maximum of five toral (and from five to two
per organ, maximum). Assessment of pathological iymph nodes is now incorporated: nodes
with a short axis of =15 mm are considered measurable and assessable as target lesions.
The short axis measurement should be included in the sum of lesions in calculation of
umour response. Nodes that shrink to <10 mm short axis are considered normal. Confirma

rion of response is required for wials with response primary endpoint bur is no longer
required in randomised studies since the control arm serves as appropriate means of incer-
pretation of data, Disease progression is clarified in several aspects: in addition to the previ

ous definition of progression in target disease of 20% increase in sum, a 5 mm absolute
increase is now required as well to guard against over calling PD when the total sum is very

* Corvesponding author: Tel.: +1 613 533 6430; fax: +1 613 533 2411,
E-mail address: eeisenhauer@ctg queensu.ca (E.A, Bisenhauer),
0555-8045/% - see front matrer @ 2008 Elsevier Led. All rights reserved.
doi:10.1016/].ejca 2008.10.026

Study number D-FR-01087-001 - Protocol v 8.0 Date: 12 June 2020 Page 107 of 167




CONFIDENTIAL

EUROPEAN JOURNAL OF CANCER 45 (2009) 228-247 229

small. Furthermore, there is guidance offered on what constitutes ‘unequivacal progres
sion’ of non-measurable/non-target disease, a source of confusion in the original RECIST
guideline, Finally, a secdon on derecdon of new lesions, including the interpretadon of
FDG-PET scan assessment is included. Imaging guidance: the revised RECIST includes a
new imaging appendix with updated recommendations on the optimal anatomical assess
ment of lesions.

Future work: A key question considered by the RECIST Working Group in developing RECIST
1.1 was whether it was appropriate to move from anatomic unidimensional assessment of
tumour burden to either volumetric anatomical assessment or to functional assessment
with PET or MRL It was concluded that, at present, there is not sufficient standardisation
or evidence to abandon anatomical assessment of tumour burden. The only exception to
this is in the use of FDG-PET imaging as an adjunct to determination of progression. As
is detailed in the fnal paper in this special issue, the use of these promising newer

approaches requires appropriate clinical validation studies.

@ 2008 Elsevier Lrd. All rights reserved.

1. Background
1.1.  History of RECIST criteria

Assessment of the change in tumour burden is an important
feature of the clinical evaluation of cancer therapeutics. Both
tumour shrinkage (objective response) and time to the devel-
opment of disease progression are important endpoints in
cancer clinical trials. The use of tumour regression as the
endpoint for phase 11 trials screening new agents for evi-
dence of anti-tumour effect is supported by years of evi-
dence suggesting that, for many solid tumours, agents
which produce tumour shrinkage in a proportion of patients
have a reasonable (albeit imperfect) chance of subsequently
demonstrating an improvement in overall survival or other
time to event measures in randomised phase 111 studies (re-
viewed in [1-4]). At the current time objective response car-
ries with it a body of evidence greater than for any other
biomarker supporting its utility as a measure of promising
treatment effect in phase 1l screening trials. Furthermore,
at both the phase 11 and phase 11l stage of drug development,
clinical trials in advanced disease sellings are increasingly
utilising time to progression (or progression-free survival)
as an endpoint upon which efficacy conclusions are drawn,
which is also based on anatomical measurement of tumour
size.

However, both of these tumour endpeints, objective re-
sponse and time to disease progression, are useful only if
based on widely accepted and readily applied standard crite-
ria based on anatomical tumour burden. In 1981 the World
Health Organisation (WHO) first published tumour response
criteria, mainly for use in trials where tumour response was
the primary endpoint. The WHO criteria introduced the con-
cept of an overall assessment of tumour burden by summing
the products of bidimensional lesion measurements and
determined response to therapy by evaluation of change from
baseline while on treatment.” However, in the decades that
followed their publication, cooperative groups and pharma-
ceutical companies that used the WHO criteria often 'modi-
fied" them to accommadate new technologies or to address
areas that were unclear in the original document, This led

to confusion in interpretation of trial results® and in fact,
the application of varying response criteria was shown to lead
to very different conclusions about the efficacy of the same
regimen.” In response to these problems, an International
Working Party was formed in the mid 1990s to standardise
and simplify response criteria. New criteria, known as RECIST
(Response Evaluation Criteria in Solid Tumours), were pub-
lished in 2000.° Key features of the original RECIST include
definitions of minimum size of measurable lesions, instruc-
tions on how many lesions to follow (up to 10; a maximum
five per organ site), and the use of unidimensional, rather
than bidimensional, measures for overall evaluation of tu-
mour burden. These criteria have subsequently been widely
adopted by academic institutions, cooperative groups, and
industry for trials where the primary endpoints are objective
response or progression. In addition, regulatory authorities
accept RECIST as an appropriate guideline for these
assessments.

1.2, Why update RECIST?

Since RECIST was published in 2000, many investigators have
confirmed in prospective analyses the validity of substituting
unidimensional for bidimensional (and even three-dimen-
sional)-based criteria (reviewed in [9]). With rare exceptions
(e.g. mesothelioma), the use of unidimensional criteria seems
to perform well in solid tumour phase 11 studies,

However, a number of questions and issues have arisen
which merit answers and further clarity. Amongst these
are whether fewer than 10 lesions can be assessed without
affecting the overall assigned response for patients (or the
conclusion about activity in trials); how to apply RECIST in
randomised phase 11l trials where progression, not response,
is the primary endpoint particularly if not all patients have
measurable disease; whether or how to utilise newer imag-
ing technologies such as FDG-PET and MRI, how to handle
assessment of lymph nodes; whether response confirmation
is truly needed; and, not least, the applicability of RECIST in
trials of targeted non-cylotoxic drugs. This revision of the
RECIST guidelines includes updates that touch on all these
points.
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1.3.  Process of RECIST 1.1 development

The RECIST Working Group, consisting of clinicians with
expertise in early drug development from academic research
organisations, government and industry, together with imag-
ing specialists and statisticians, has met regularly to set the
agenda for an update to RECIST, determine the evidence
needed to justify the various changes made, and to review
emerging evidence. A critical aspect of the revision process
was to create a database of prospectively documented solid
tumour measurement data obtained from industry and aca-
demic group trials. This database, assembled at the EORTC
Data Centre under the leadership of Jan Bogaerts and Patrick
Therasse (co-authors of this guideline), consists of 6500 pa-
tients with =18,000 target lesions and was utilised to investi-
gate the impact of a variety of questions (e.g. number of
target lesions required, the need for response confirmation,
and lymph node measurement rules) on response and pro-
gression-free survival outcomes. The results of this work,
which after evaluation by the RECIST Werking Group led to
most of the changes in this revised guideline, are reported
in detail in a separate paper in this special issue.’® Larry Sch-
wartz and Robert Ford (also co-authors of this guideline) also
provided key databases from which inferences have been
made that inform these revisions.™

The publication of this revised guideline is believed to be
timely since it incorporates changes to simplify, optimise
and standardise the assessment of tumour burden in clinical
trials. A summary of key changes is found in Appendix 1. Be-
cause the fundamental approach to assessmenl remains
grounded in the anatomical, rather than funetional, assess-
ment of disease, we have elected to name this version RECIST
1.1, rather than 2.0,

1.4. What about volumetric or functional assessment?

This raises the question, frequently posed, about whether itis
‘time' to move from anatomic unidimensional assessment of
tumour burden to either valumetric anatomical assessment
or to functional assessment (e.g. dynamic contrast enhanced
MRI or CT or (18)F-flucredeoxyglucose positron emission
tomographic (FDG-PET) techniques assessing tumour metab-
olism). As can be seen, the Working Group and particularly
those involved in imaging research, did not believe that there
is at present sufficient standardisation and widespread avail-
ability to recommend adoption of these alternative assess-
ment methods. The only exception to this is in the use of
FDG-PET imaging as an adjunct to determination of progres-
sion, as described later in this guideline. As detailed in paper
in this special issue’, we believe that the use of these prom-
ising newer approaches (which could either add to or substitute
for anatomical assessment as described in RECIST) requires
appropriate and rigorous clinical validation studies. This pa-
per by Sargent et al, illustrates the type of data that will be
needed to be able to define ‘endpoints’ for these modalities
and how to determine where and when such criteria/modal-
ities can be used to improve the reliability with which truly
aci

e new agents are identified and truly inactive new agents
are discarded in comparison to RECIST criteria in phase 11
screening trials. The RECIST Working Group looks forward

to such data emerging in the next few years to allow the
appropriate changes to the next iteration of the RECIST
criteria,

2. Purpose of this guideline

This guideline describes a standard approach to solid tumour
measurement and definitions for objective assessment of
change in tumour size for use in adult and paediatric cancer
clinical trials. It is expected these criteria will be useful in all
trials where objective response is the primary study endpoint,
as well as in trials where assessment of stable disease, tu-
mour progression or time to progression analyses are under-
taken, since all of these outcome measures are based on an
assessment of anatomical tumour burden and its change on
study. There are no assumptions in this paper about the pro-
portion of patients meeting the criteria for any of these end-
points which will signal that an agent or treatment regimen is
active: those definitions are dependent on type of cancer in
which a trial is being undertaken and the specific agent(s) un-
der study. Protocols must include appropriate statistical sec-
tions which define the efficacy parameters upon which the
trial sample size and decision criteria are based. In addition
to providing definitions and criteria for assessment of tumour
response, this guideline also makes recommendations
regarding standard reporting of the results of trials that utilise
tumour response as an endpoint.,

While these guidelines may be applied in malignant brain
tumour studies, there are also separate criteria published for
response assessment in that setting.’” This guideline is not in-
tended for use for studies of malignant lymphoma since
international guidelines for response assessment in lym-
phoma are published separately.™

Finally, many oncologists in their daily clinical practice fol-
low their patients’ malignant disease by means of repeated
imaging studies and make decisions about continued therapy
on the basis of both objective and symptomatic eriteria. It is
not intended that these RECIST guidelines play a role in that
decision making, except il determined appropriate by the
treating oncologist.

3. Measurability of tumour at baseline

3.1 Definitions

Al baseline, tumour lesions/lymph nodes will be categorised
measurable or non-measurable as follows:

3.1.1. Measurable

Tumour lesions: Must be accurately measured in at least one
dimension (longest diameter in the plane of measurement is
to be recorded) with a minimurm size of:

10 mm by CT scan (CT scan slice thickness no greater than
5mm, see Appendix Il on imaging guidance).

10mm caliper measurement by clinical exam (lesions
which cannot be accurately measured with calipers should
be recorded as non-measurable).

20 mm by chest X-ray.

.
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Malignant lymph nodes: To be considered pathologically en-
larged and measurable, a lymph node must be =15mm in
short axis when assessed by CT scan (CT scan slice thickness
recommended to be no greater than 5 mmy). At baseline and in
follow-up, only the short axis will be measured and followed
(see Schwartz et al. in this Special 1ssue™). See also notes be-
low on 'Baseline documentation of target and non-target le-
sions' for information on lymph node measurement.

3.1.2.  Non-measurable

All other lesions, including small lesions (longest diameter
<10mm or pathelogical lymph nedes with =10 to <15 mm
short axis) as well as truly non-measurable lesions. Lesions
considered truly non-measurable include: leptomeningeal dis-
ease, ascites, pleural or pericardial effusion, inflammatory
breast disease, lymphangitic involvement of skin or lung,
abdominal masses/abdominal organomegaly identified by
physical exam that is not measurable by repreducible imaging
techniques,

3.1.3. Special considerations regarding lesion measurability
Bone lesions, cystic lesions, and lesions previously treated
with local therapy require particular comment:

Bone lesions:.

= Bone scan, PET scan or plain films are not considered ade-
quate imaging technigques to measure bone lesions. How-
ever, these techniques can be used to confirm the
presence or disappearance of bone lesions.

Lytic bone lesions or mixed lytic-blastic lesions, with identi-
fiable seft tissue components, that can be evaluated by cross
sectional imaging techniques such as CTor MRI can be con-
sidered as measurable lesions if the soft tissue component
meets the definition of measurability described above.
Blastic bone lesions are non-measurable.

Cystic lesions:.

Lesions that meet the criteria for radiographically defined
simple cysts should not be considered as malignant lesions
(neither measurable nor non-measurable) since they are, by
definition, simple cysts.

'Cystic lesions' thought to represent cystic metastases can
be considered as measurable lesions, if they meet the defi-
nition of measurability described above. However, if non-
cystic lesions are present in the same patient, these are pre-
ferred for selection as target lesions.

Lesions with prior local treatment:

« Tumour lesions situated in a previously irradiated area, or
in an area subjected to other loco-regional therapy, are usu-
ally not considered measurable unless there has been dem-
onstrated progression in the lesion. Study protocols should
detail the conditions under which such lesions would be
considered measurable,

3.2. Specifications by methods of measurements
3.21. Measurement of lesions

All measurements should be recorded in metric notation,
using calipers if clinically assessed. All baseline evaluations

should be performed as close as possible to the treatment
start and never more than 4 weeks before the beginning of
the treatment.

3.2.2. Method of assessment

The same method of assessment and the same technigue
should be used to characterise each identified and reported
lesion at baseline and during follow-up. Imaging based evalu-
ation should always be done rather than clinical examination
unless the lesion(s) being followed cannot be imaged but are
assessable by clinical exam.

Clinical lesions: Clinical lesions will only be considered mea-
surable when they are superficial and =10 mm diameter as
assessed using calipers (e.g. skin nodules). For the case of skin
lesions, documentation by colour photography including a ru-
ler to estimate the size of the lesion is suggested. As noted
above, when lesions can be evaluated by both clinical exam
and imaging, imaging evaluation should be undertaken since
it is more objective and may also be reviewed at the end of the
study.

Chest X-ray: Chest CT is preferred aver chest X-ray, particu-
larly when progression is an important endpoint, since CT is
more sensitive than X-ray, particularly in identifying new le-
sions. However, lesions on chest X-ray may be considered
measurable if they are ¢learly defined and surrounded by aer-
ated lung. See Appendix 11 for more details.

CT, MRI: CT is the best currently available and reproducible
method to measure lesions selected for response assessment.
This guideline has definec measurability of lesions on CT
scan based on the assumption that CT slice thickness is
Smm or less. As is described in Appendix Il, when CT scans
have slice thickness greater than 5 mm, the minimum size
for a measurable lesion should be twice the slice thickness.
MERI is also acceptable in certain situations (e.g. for body
scans). More details concerning the use of both CT and MRI
for assessment of objective tumour response evaluation are
provided in Appendix 11,

Ultrasound: Ultrasound is not useful in assessment of lesion
size and should not be used as a method of measurement.
Ultrasound examinations cannot be reproduced in their en-
tirety for independent review at a later date and, because
they are operator dependent, it cannot be guaranteed that
the same technique and measurements will be taken from
ane assessment to the next (described in greater detail in
Appendix 11). 1f new lesions are identified by ultrasound in
the course of the study, confirmation by CT or MRI is ad-
vised. If there is concern about radiation exposure at CT,
MRI may be used instead of CT in selected instances.

Endoscopy, laparoscopy: The utilisation of these techniques for
objective tumour evaluation is not advised. However, they
can be useful to confirm complete pathological response
when biopsies are obtained or to determine relapse in trials
where recurrence following complete response or surgical
resection is an endpoint.

Tumour markers: Tumour markers alone cannot be used to as-
sess objective tumour response. If markers are initially above

Study number D-FR-01087-001 - Protocol v 8.0 Date: 12 June 2020 Page 110 of 167




CONFIDENTIAL

232 EURDPEAN JOURNAL OF CANCER 45 {2009} 228-247

the upper normal limit, however, they must normalise for a
patient to be considered in complete response. Because
tumour markers are disease specific, instructions for their
measurement should be incorporated into protocols on a
disease specific basis. Specific guidelines for both CA-125
respanse (in recurrent ovarian cancer) and PSA response (in
recurrent prostate cancer), have been published.’® *® In addi-
tion, the Gynecologic Cancer Intergroup has developed CA125
progression criteria which are to be integrated with objective
tumour assessment for use in first-line tials in ovanan
cancer.’®

Cytology, histology: These technigues can be used to differenti-
ate between FR and CR in rare cases if required by protocol
(for example, residual lesions in tumour types such as germ
cell tumours, where known residual benign tumeurs can re-
main). When effusions are known to be a potential adverse
effect of treatment (e.g. with certain taxane compounds or
angiogenesis inhibitors), the eytological confirmation of the
neoplastic arigin of any effusion that appears or worsens dur-
ing treatment can be considered if the measurable tumour
has met criteria for response or stable disease in order to dif-
ferentiate between response (or stable disease) and progres-
sive disease.

4. Tumour response evaluation

4.1. Assessment of overall tumour burden and
measurable disease

To assess objective response or future progression, it is nec-
essary to estimate the overall tumour burden at baseline and
use this as a comparator for subsequent measurements.
Only patients with measurable disease at baseline should
be included in protocols where objective tumour response
is the primary endpoint. Measurable disease is defined by
the presence of at least one measurable lesion (as detailed
above in Section 3). In studies where the primary endpoint
is tumour progression (either time to progression or propor-
tion with progression at a fixed date), the protocol must
specify if entry is restricted to those with measurable disease
or whether patients having non-measurable disease only are
also eligible.

4.2, Baseline decumentation of ‘target’ and ‘non-target’
lesions

When more than one measurable lesion is present at baseline
all lesions up to a maximum of five lesions total (and a max-
imum of two lesions per organ) representative of all involved
organs should be identified as target lesions and will be re-
corded and measured at baseline (this means in instances
where patients have only one or two organ sites involved a
maximum of two and four lesions respectively will be re-
corded). For evidence to support the selection of only five tar-
get lesions, see analyses on a large prospective database in
the article by Bogaerts et al.*®,

Target lesions should be selected on the basis of their size
{lesions with the longest diameter), be representative of all in-

volved organs, but in additon should be those that lend
themselves to reproducible repeated measurements. It may be
the case that, on occasion, the largest lesion does not lend it-
self to reproducible measurement in which circumstance the
next largest lesion which can be measured reproducibly
should be selected. To illustrate this point see the example
in Fig. 3 of Appendix IL

Lymph nodes merit special mention since they are normal
anatomical structures which may be visible by imaging even
if not involved by tumour. As noted in Section 3, pathological
nodes which are defined as measurable and may be identi-
fied as target lesions must meet the criterion of a short axis
of =15mm by CT scan. Only the short axis of these nodes
will contribute to the baseline sum. The short axis of the
node is the diameter normally used by radiologists to judge
if a node is involved by solid tumour. Nodal size is normally
reported as two dimensions in the plane in which the image
is abtained (for CT scan this is almost always the axial plane;
for MRI the plane of acquisition may be axial, saggital or
coronal). The smaller of these measures is the short axis.
For example, an abdominal node which is reported as being
20 mm 30 mm has a shaort axis of 20 mm and qualifies as a
malignant, measurable node. In this example, 20 mm should
be recorded as the node measurement (See also the example
in Fig. 4 in Appendix I1). All other pathological nodes (those
with short axis =10 mm but <15 mm) should be considered
non-target lesions. Nodes that have a short axis <10 mm
are considered non-pathological and should not be recorded
or followed.

A sum of the diamelers (longest for non-nedal lesions, short
axis for nodal lesions) for all target lesions will be calculated
and reported as the baseline sum diameters. If lymph nodes
are to be included in the sum, then as noted above, only the
short axis is added into the sum. The baseline sum diameters
will be used as reference to further characterise any objective
tumour regression in the measurable dimension of the
disease.

All other lesions (or sites of disease) including pathological
lymph nodes should be identified as non-targel lesions and
should also be recorded at baseline. Measurements are notre-
quired and these lesions should be followed as "present’, "ab-
sent’, or in rare cases "unequivocal progression’ (more details
to follow). In addition, it is possible to record multiple non-
target lesions invelving the same organ as a single item on
the case record form (e.g 'multiple enlarged pelvic lymph
nedes’ or ‘'multiple liver metastases’),

4.3. Response criteria

This section provides the definitions of the criteria used to
determine objective tumour response for target lesions.

4.3.1. Fvaluation of target lesions

Complete Response (CR): Disappearance of all target lesions.
Any pathological lymph nodes (whether target or
non-target) must have reduction in short axis to
<10 mm.

Partial Response (PR): At least a 30% decrease in the sum of
diameters of target lesions, taking as reference the
baseline sum diameters.
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Progressive Disease (PD): At least a 20% increase in the sum
of diameters of target lesions, taking as reference
the smallest sum on study (this includes the baseline
sum if that is the smallest on study). In addition to
the relative increase of 20%, the sum must also dem-
onstrate an absolute increase of at least 5 mm. (Note:
the appearance of one or more new lesions is also
considered progression).

Stable Disease (SD): Neither sufficient shrinkage to qualify for
PR nor sufficient increase to qualify for PD, taking as
reference the smallest sum diameters while on study,

4.3.2.  Sperial notes on the assessment of target lesions
Lymph nodes. Lymph nodes identified as target lesions should
always have the actual short axis measurement recorded (mea-
sured in the same anatomical plane as the baseline examina-
tion), even if the nodes regress to below 10 mm on study. This
means that when lymph nodes are included as targel lesions,
the 'sum’ of lesions may not be zero even if complete response
criteria are met, since a normal lymph node is defined as having
a short axis of <10 mm, Case report forms or other data collec-
tion methods may therefore be designed to have target nodal le-
sions recorded in a separate section where, in order to qualify
far CR, each node must achieve a shart axis <10 mm. For PR,
SI) and PD, the actual short axis measurement of the nodes is
to be included in the sum of target lesions.

Target lesions that become “too small to measure’. While on
study, all lesions (nodal and non-nodal) recorded at baseline
should have their actual measurements recorded at each sub-
sequent evaluation, even when very small (e.g. 2 mm). How-
ever, sometimes lesions or lymph nodes which are recorded
as target lesions at baseline become so faint on CT scan that
the radiologist may not fee! comfortable assigning an exact
measure and may report them as being "too small to measure’.
When this oceurs it is important that a value be recarded on
the case report form, If it is the opinion of the radiologist that
the lesion has likely disappeared, the measurement should be
recorded as 0 mm. If the lesion is believed to be present and is
faintly seen but too small to measure, a default value of 5 mm
should be assigned (Note: It is less likely that this rule will be
used for lymph nodes since they usually have a definable size
when normal and are frequently surrounded by fat such as in
the retroperitoneum; however, if a lymph node is believed to
be present and is faintly seen but too small to measure, a de-
fault value of 5 mm should be assigned in this circumstance as
well), This default value is derived from the Smm CT slice
thickness (but should not be changed with varying CT slice
thickness). The measurement of these lesions is potentially
non-reproducible, therefore providing this default value will
prevent false responses or progressions based upon measure-
ment error. To reiterate, however, if the radiologist is able to
provide an actual measure, that should be recorded, even if
it is below 5 mm.

Lesions that split or coalesce on treatment. As noted in Appen-
dix 11, when nen-nodal lesions 'fragment’, the longest diame-
ters of the fragmented portions should be added together to
calculate the target lesion sum. Similarly, as lesions coalesce,
a plane between them may be maintained that would aid in

obtaining maximal diameter measurements of each individ-
ual lesion. If the lesions have truly coalesced such that they
are no longer separable, the vector of the longest diameter
in this instance should be the maximal longest diameter for
the ‘coalesced lesion’.

4.3.3. Evoluation of non-target lesions

This section provides the definitions of the criteria used to deter-
mine the tumour response for the group of non-target lesions,
While some non-target lesions may actually be measurable,
they need not be measured and instead should be assessed only
qualitatively at the time points specified in the protocal,

Complete Response (CR): Disappearance of all non-target le-
sions and normalisation of tumaour marker level. All
lymph nodes must be non-pathelogical in size
(<10 mm short axis).

Non-CR/Non-PL): Persistence of one or more non-target le-
sion(s) and/or maintenance of tumour marker level
above the normal limits.

Progressive Disease (PD). Unequivocal progression (see com-
ments below) of existing non-target lesions, (Note:
the appearance of one or more new lesions is also
considered progression).

4.3.4. Special notes on assessment of progression of non
target disease

The concept of progression of non-target disease requires
additional explanation as follows:

When the patient also has measurable disease. In this setting,
to achieve 'unequivocal progression’ on the basis of the
non-target disease, there must be an overall level of substan-
tial worsening in non-target disease such that, even in pres-
ence of SD or PR in target disease, the overall tumour
burden has increased sufficiently to merit discontinuation
of therapy (see examples in Appendix Il and further details
below). A modest "increase’ in the size of one or more non-tar-
get lesions is usually not sufficient to quality for unequivocal
progression status, The designation of overall progression so-
lely on the basis of change in non-target disease in the face of
SD or PR of target disease will therefore be extremely rare.

When the patient has only non-measurable disease. This circum-
stance arises in some phase 1l trials when it is not a eriterion of
study entry to have measurable disease. The same general con-
cepts apply here as noted above, however, in this instance there
is no measurable disease assessment to factor into the inter-
pretation of an increase in non-measurable disease burden.
Because worsening in non-target disease cannot be easily
quantified (by definition: if all lesions are truly non-measur-
able) a useful test that can be applied when assessing patients
for unequivocal progression is to consider if the increase in
overall disease burden based on the change in non-measurable
disease is comparable in magnitude to the increase that would
be required todeclare PD for measurable disease: i.e. anincrease
in tumour burden representing an additional 73% increase in
‘valume' (which is equivalent to a 20% increase diameter in a
measurable lesion). Examples include an increase in a pleural
effusion from ‘trace’ to 'large’, an increase in lymphangitic
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disease from localised to widespread, or may be described in
protocols as ‘sufficient to require a change in therapy'. Some
Hlustrative examples are shown in Figs. 5 and 6 in Appendix I1.
If ‘unequivocal progression’ is seen, the patient should be con-
sidered to have had overall PD at that point. While it would be
ideal to have objective criteria to apply to non-measurable dis-
ease, the very nature of that disease makes it impossible to do
s0, therefore the increase must be substantial.

4.3.5. New lesions

The appearance of new malignant lesions denotes disease
progression; therefore, some comments on detection of new
lesions are important. There are no specific criteria for the
identification of new radiographic lesions; however, the find-
ing of a new lesion should be unequivocal: L.e. not attributable
to differences in scanning technique, change in imaging
modality or findings thought to represent something other
than tumaour {for example, some new’ bone lesions may be
simply healing or flare of pre-existing lesions). This is partic-
ularly important when the patient’s baseline lesions show
partial or complete response. For example, necrosis of a liver
lesion may be reported on a CT scan report as a ‘new’ cystic
lesion, which it is not.

A lesion identified on a follow-up study in an anatomical
location that was not scanned at baseline is considered a new
lesion and will indicate disease progression. Anexample of this
is the patient who has visceral disease at baseline and while on
stucly has a CTor MRI brain ordered which reveals metastases,
The patient's brain metastases are considered tobe evidence of
PD even if he/she did not have brain imaging at baseline.

If a new lesion is equivocal, for example because of its
small size, continued therapy and follow-up evaluation will
clarify if it represents truly new disease. If repeat scans con-
firm there is definitely a new lesion, then progression should
be declared using the date of the initial sean.

While FDG-PET response assessments need additional
study, it is sometimes reasonable to incorporate the use of
FDG-PET scanning to complement CT scanning in assessment
of progression (particularly possible 'new' disease). New le-
sions on the basis of FDG-PET imaging can be identified
according to the following algorithm:

a. Negative FDG-PET at baseline, with a positive' FDG-PET
at fellow-up is a sign of PI2 based on a new lesion.

b. No FDG-PET at baseline and a positive FDG-PET at fol-
low-up:
If the positive FDG-PET at follow-up corresponds to a
new site of disease confirmed by CT, this is PD.
If the positive FDG-PET at follow-up is not confirmed as
a new site of disease on CT, additional follow-up CT
scans are needed to determine if there is truly progres-
sion occurring at that site (if so, the date of PD will be
the date of the initial abnormal FIG-PET scan).
If the positive FDG-PET at follow-up corresponds to a
pre-existing site of disease on CT that is not progress-
ing on the basis of the anatomic images, this is not PD.

! & ‘positive’ FDG-PET scan lesion means one which is FDG avid
with an uptake greater than twice that of the surrounding tissue
on the attenuation corrected image.

4.4.  Evaluation of best overall response

The best overall response is the best response recorded from
the start of the study treatment until the end of treatment
taking into account any requirement for confirmation. On oc-
casion a response may not be docurmnented until after the end
of therapy so protocols should be clear if post-treatment
assessments are to be considered in determination of best
overall response, Protocols must specily how any new therapy
introduced before progression will affect best response desig-
nation. The patent’s best overall response assignment will
depend on the findings of both target and non-target disease
and will also take into consideration the appearance of new
lesions. Furthermore, depending on the nature of the study
and the protocol requirements, it may also require confirma-
tory measurement (see Section 4.6). Specifically, in non-ran-
domised trials where response is the primary endpeint,
confirmation of PR or CR is needed to deem ecither one the
‘best overall response’, This is described further below.

44,1, Time point response
It is assumed thal al each protecol specified time point, a re-
sponse assessment occurs. Table 1 on the next page provides
a summary of the overall response status calculation at each
time point for patients who have measurable disease at
baseline.

When patients have non-measurable (therefore non-tar-
get) disease only, Table 2 is to be used.

4.4.2. Missing assessments and inevaluable designation

When no imaging/measurement is done at all at a particular
time point, the patient is not evaluable (NE) at that time point.
If only a subset of lesion measurements are made at an
assessment, usually the case is also considered NE at that
time point, unless a convincing argument can be made that
the contribution of the individual missing lesion(s) would
not change the assigned time point response. This would be
most likely to happen in the case of PD. For example, if a pa-
tient had a baseline sum of 50 mm with three measured le-
sions and at follow-up only two lesions were assessed, but
those gave a sum of 80 mm, the patient will have achieved
PD status, regardless of the contribution of the missing lesion.

4.4.3. Best overall response: all time points
The best overail response is determined once all the data for the
patient is known,

Best response determination in trials where confirmation of com-
plete or partial response IS NOT required: Best response in these
trials is defined as the best response across all ime points (for
example, a patient who has 5D at first assessment, PR at sec-
ond assessment, and PD on last assessment has a best overall
response of PR). When 5D is believed to be best response, it
must also meet the protocol specified minimum time from
baseline. If the minimum time is not met when SD is other-
wise the best time point response, the patient's best response
depends on the subsequent assessments. For example, a pa-
tient who has SD at first assessment, PD al second and does
not meet minimum duration for SD, will have a best response
of PD. The same patient lost to follow-up after the first 5D
assessment would be considered inevaluable.
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Table 1 - Time point response: patients with target (+/~

non-target) disease.

Target lesions MNon-target lesions New Overall
lesions  response

CR CR Mo CR

CR Non-CR/non-FD No PR

CR Mot evaluated Mo FR

FR MNon-FIX or Mo FR
not all evaluated

5D MNon-FIX or Mo 5D
net all evaluated

Mot all WNon-P0 Mo NE

evaluated

FD Any Yes or No FD

Any FD Yes or No FD

Any Any Yes FD

CR = complete response, FR = partial response, 50 = stable disease,

FD = progressive di and NE = inevaluable.

Table 2 - Time point response: patients with non-target

disease only.

Non-target lesions New lesions Overall response
CR No CER
Mon-CE/non-ED No Non-CR/non-FI¥*
Mot all evaluated No NE
Unequivocal FIx Yes or No PD
Any Yes PD
CR = compl p ,  PD = progressive dt and

NE = inevaluable.

a 'Non-CR/non-FD' is preferred over ‘stable disease’ for non-target

disease since SD is increasingly used as endpoint for assessment
flicacy in some trials so to assign this category when no

s can be measured s not advised,

Best response determination in trials where confirmation of com-
piete or partial response IS required. Complete or partial re-
sponses may be claimed only if the criteria for each are met

at a subsequent time point as specified in the protocol (gener-
ally 4 weeks later). In this circumstance, the best overall re-
sponse can be interpreted as in Table 3,

4.4.4. Special notes on response assessment

When nodal disease is included in the sum of target lesions
and the nodes decrease to 'normal’ size (<10 mm), they may
still have a measurement reported on scans. This measure-
ment should be recorded even though the nodes are normal
in order not to overstate progression should it be based on
increase in size of the nodes. As noted earlier, this means that
patients with CR may not have a total sum of 'zero’ on the
case report form (CRF).

In trials where confirmation of response is required, re-
peated 'NE' time point assessments may complicate best re-
sponse determination. The analysis plan for the trial must
address how missing data/assessments will be addressed in
determination of response and progression. For example, in
most trials it is reasonable to consider a patient with time
point responses of PR-NE-FR as a confirmed response.

Patients with a global deterioration of health status reguir-
ing discontinuation of treatment without objective evidence
of disease progression at that ime should be reported as
‘symptomatic deterioration’. Every effort should be made to
document objective progression even after discontinuation
of treatment. Symptomatic deterioration is not a descriptor
of an objective response: itis a reason for stopping study ther-
apy. The ecbjective response status of such patients is to be
determined by evaluation of target and non-target disease
as shown in Tables 1-3.

Conditions that define 'early progression, early death and
inevaluability’ are study specific and should be clearly de-
scribed in each protocol (depending on treatment duration,
treatment periodicity).

In some circumstances it may be difficult to distinguish
residual disease from normal tissue. When the evaluation of
complete response depends upon this determination, it is
recommended that the residual lesion be investigated (fine

Table 3 - Best overall response when confirmation of CR and PR required.

Overall response
First time point

Cverall response
Subsequent time point

BEST overall response

CR CR
CR FR
CR 5D
CR FD
CR NE
FR CR
FR FR
FR 5D
FR P
FR NE
NE NE

CR

8D, PD or PR?

8D provided minimum criteria for SD duration met, otherwise, FD
8D provided minimum criteria for SD duration met, otherwise, FD
8D provided minimum criteria for SD duration met, otherwise NE
FR

FR

50

S0 provided minimum criteria for S0 duration met, otherwise, FD
S0 provided minimum criteria for 50 duration met, otherwise NE
NE

CR = complete response, PR = partial response, SD = stable disease, PD = progressive disease, and NE = inevaluable.

a Ifa CRis truly met at first time peint, then any disease seen at a subsequent time peint, even disease meeting FR criteria relative to baseling,
makes the disease FD at that point {since disease must have reappeared after CR). Best response would depend on whether minimum duration
for 50 was met. However, sometimes 'CR' may be claimed when subsequent scans suggest small lesions were likely still present and in fact the
patient had PR, net CR at the first time point. Under these circumstances, the eriginal CR sheuld be changed te PR and the best respense is PR,
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needle aspirate/biopsy) before assigning a status of complete
response. FDG-PET may be used to upgrade a response to a CR
in a manner similar to a biopsy in cases where a residual
radiographic abnormality is thought to represent fibrosis or
scarring. The use of FDG-PET in this circumstance should be
prospectively described in the protocal and supported by dis-
ease specific medical literature for the indication. However, it
must be acknowledged that both approaches may lead to
false positive CR due to limitations of FDG-PET and biopsy res-
olution/sensitivity.

For equivocal findings of progression (e.g. very small and
uncerlain new lesions; cystic changes or necrosis in existing
lesions), treatment may continue until the next scheduled
assessment. If at the next scheduled assessment, progression
is confirmed, the date of progression should be the earlier
date when progression was suspected.

4.5.  Frequency of tumour re-evaluation

Frequency of tumour re-evaluation while on treatment
should be protocol specific and adapted to the type and sche-
dule of treatment. However, in the context of phase 1l studies
where the beneficial effect of therapy is not known, follow-up
every 6-8 weeks (limed o coincide with the end of a cycle) is
reasonable. Smaller or greater time intervals than these could
be justified in specific regimens or circumstances. The proto-
col should specify which organ sites are to be evaluated at
baseline (usually those most likely to be involved with meta-
static disease for the tumour type under study) and how often
evaluations are repeated. Nermally, all target and non-target
sites are evaluated at each assessment. In selected circum-
stances certain non-target organs may be evaluated less fre-
quently. For example, bone scans may need to be repeated
only when complete response is identified in target disease
or when progression in bone is suspected.

After the end of the treatment, the need for repetitive tu-
mour evaluations depends on whether the trial has as a goal
the response rate or the time to an event (progression/death).
1If ‘time to an event’ (e.g Hme to progression, disease-free
survival, progression-free survival) is the main endpoint of
the study, then routine scheduled re-evaluation of protocol
specified sites of disease is warranted. In randomised com-
parative trials in particular, the scheduled assessments
should be performed as identified on a calendar schedule
(for example: every 6-8 weeks on treatment or every 3—4
menths after treatment) and should not be affected by delays
in therapy, drug holidays or any other events that might lead
to imbalance in a treatment arm in the timing of disease
assessment.

4.6.  Confirmatory duration of resy
4.6.1. Confirmation

In non-randomised trials where response is the primary end-
point, confirmation of PR and CR is required to ensure re-
sponses identified are not the result of measurement error.
This will alse permit appropriate interpretation of results in
the context of historical data where response has traditionally
required confirmation in such trials (see the paper by Bogaerts
et al, in this Special Issue’”). However, in all other circum-

stances, l.e in randemised trials (phase 11 or 11I) or studies
where stable disease or progression are the primary endpoints,
confirmation of response is not required since it will notadd va-
luetotheinterpretation of trial results. However, eliminationof
the requirement for response confirmation may increase the
importance of central review to protect against bias, in partic-
ular in studies which are not blinded.

In the case of SD, measurements must have met the 5D
criteria at least once after study entry at a minimurm interval
(in general not less than 6-8 weeks) that is defined in the
study protocal,

4.6.2.  Duration of overall response
The duration of overall response is measured from the time
measurement criteria are first met for CR/PR (whichever is first
recorded) until the first date that recurrent or progressive dis-
ease is objectively documented (taking as reference for progres-
sive disease the smallest measurements recorded on study).
The duration of overall complete response is measured
from the time measurement criteria are first met for CR until
the first date that recurrent disease is objectively documented.

4.6.3. Duration of stable disease

Stable disease is measured from the start of the treatment (in
randomised trials, from date of randomisation) until the crite-
ria for progression are met, taking as reference the smailest
sum on study (if the baseline sum is the smallest, this is the
reference for calculation of PD).

The clinical relevance of the duration of stable disease var-
ies in different studies and diseases. If the proportion of pa-
tients achieving stable disease for a minimum period of time
is an endpoint of importance in a particular trial, the protoco!
should specify the minimal time interval required between
two measurements for determination of stable disease.

Note: The duration of response and stable disease as well as
the progression-free survivalare influenced by the frequencyof
follow-up after baseline evaluation. It is not in the scope of this
guideline to define a standard follow-up frequency. The fre-
quency should take into account many parameters including
disease types and stages, treatment periodicity and standard
practice. However, these limitations of the precision of the
measured endpoint should be taken into account if compari-
sons between trials are to be made.

4.7.  Progression-free survival/proportion progression-free

4.7.1. Phase Il trinls

This guideline is focused primarily on the use of objective re-
sponse endpoints for phase Il trials. In some circumstances, 're-
sponse rate’ may not be the optimal method to assess the
potential anticancer activity of new agents/regimens. In such
cases 'progression-free survival’' (PI'S) or the "proportion pro-
gression-free’ at landmark time points, might be considered
appropriate alternatives to provide an initial signal of biologic
effect of new agents. Itis clear, however, thatinanuncontrolled
trial, these measures are subject to criticism since an appar-
ently promising observation may be related to biological factors
such as patient sele
Thus, phase I screening trials utilising these endpoints are best
designed with a randomised control, Exceptions may exist

nandnot theimpactofthe intervention.
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where the behaviour patterns of certain cancers are so consis-
tent (and usually consistently poor), that a non-randomised
trial is justifiable (see for example van Glabbeke et al ). How-
ever, in these cases it will be essential to document with care
the basis for estimating the expected PFS or proportion progres-
sion-free in the absence of a treatment effect.

4.7.2.  Phase I trinls

Phase 11l trials in advanced cancers are increasingly designed
to evaluate progression-free survival or time to progression as
the primary outcome of interest, Assessment of progression
is relatively straightforward if the protocol requires all pa-
tients to have measurable disease. However, restricting entry
to this subset of patients is subject to criticism: it may result
in a trial where the results are less likely to be generalisable if,
in the disease under study, a substantial proportion of pa-
tients would be excluded. Moreover, the restriction to entry
will slow recruitment to the study. Increasingly, therefore, tri-
als allow entry of both patients with measurable disease as
well as those with non-measurable disease only. In this cir-
cumstance, care must be taken to explicitly describe the find-
ings which would qualify for progressive disease for those
patients without measurable lesions. Furthermore, in this set-
ting, protocels must indicate if the maximum number of re-
corded target lesions for those patients with measurable
disease may be relaxed from five to three (based on the data
found in Bogaerts et al.’® and Moskowitz et al.*"). As found in
the 'special notes on assessment of progression’, these guide-
lines offer recommendations for assessment of progression
in this setting. Furthermore, if available, validated tumour mar-
ker measures of progression (as has been proposed for ovarian
cancer) may be useful to integrate inte the definition of pro-
gression. Centralised blinded review of imaging studies or of
source imaging reports to verify 'uneguivocal progression’
may be needed if important drug development or drug ap-
proval decisions are to be based on the study outcome. Finally,
as noted earlier, because the date of progression is subject to
ascertainment bias, timing of investigations in study arms
should be the same. The article by Dancey et al, in this special
issue” provides a more detailed discussion of the assessment
of progression in randomised trials.

4.8 Independent veview of response and progression

For trials where objective response (CR + PR) is the primary end-
point, and in particular where key drug development deci-
sions are based on the observation of a minimum number of
responders, it is recomnmended that all claimed responses be
reviewed by an expert(s) independent of the study. 1f the study
is a randomised trial, ideally reviewers should be blinded to
treatrent assignment. Simultaneous review of the patients’
files and radiological images is the best approach.

Independent review of progression presents some more
complex issues: for example, there are statistical problems
with the use of central-review-based progression time in
place of investigator-based progression time due to the poten-
tial intreduction of informative censoring when the former
precedes the latter. An overview of these factors and other
lessons learned from independent review is provided in an
article by Ford et al, in this special issue.™

4.9.  Reporting best response results

4.9.1. Phase Il trials

When response is the primary endpoint, and thus all patients
must have measurable disease to enter the trial, all patients
included in the study must be accounted for in the report of
the resulls, even if there are major protocol treatment devia-
tions or if they are not evaluable. Each patient will be assigned
one of the following categories:

1. Complete response

2. Partial response

3. Stable disease

4. Progression

5. Inevaluable for response: specify reasons (for example: early
death, malignant disease;, early death, toxicily, tumour
assessments not repeated/incomplete; other (specify)).

Normally, all eligible patients should be included in the
denominator for the calculation of the response rate for phase
11 trials (in some protocols it will be appropriate to include all
treated patients). It is generally preferred that 95% two-sided
confidence limits are given for the calculated response rate,
Trial conclusions should be based on the response rate for
all eligible (or all treated) patients and should not be based
on a selected 'evaluable’ subset.

4.9.2.  Phase lII trials

Response evaluation in phase 11 trials may be an indicator
of the relative anti-tumour activity of the treatments eval-
uated and is almost always a secondary endpoint. Ob-
served differences in response rate may not predict the
clinically relevant therapeutic benefit for the population
studied. If objective response is selected as a primary end-
point for a phase 111 study (only in circumstances where a
direct relationship between objective tumour response and
a clinically relevant therapeutic benefit can be unambigu-
ously demonstrated for the population studied), the same
criteria as those applying to phase 11 trials should be used
and all patients entered should have at least one measur-
able lesion.

In those many cases where response is a secondary end-
point and not all trial patients have measurable disease, the
method for reporting overall best response rates must be
pre-specified in the protocel. In practice, response rate may
be reported using either an 'intent to treat’ analysis (all ran-
domised patients in the denominator) or an analysis where
only the subset of patients with measurable disease at
baseline are included. The protocol should clearly specify
how response results will be reported, including any subset
analyses that are planned.

The original version of RECIST suggested that in phase 111
trials one could write protocols using a ‘relaxed’ interpreta-
tion of the RECIST guidelines (for example, reducing the num-
ber of lesions measured) but this should no longer be done
since these revised guidelines have been amended in such a
way that it is clear how these criteria should be applied for
all trials in which anatomical assessment of tumour response
or progression are endpoints,
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Appendix 1. Summary of major changes RECIST 1.0 to RECIST 1.1

RECIST 1.0

RECIST 1.1

Rationale

Minimum size measurable
lesions.

Special considerations on
lesion measurability

Overall tumour birden

Response criteria larget
disease

Response criteria non-target
disease

New lesions

Overall response

Confirmatory measure

Progression- free survival

Reporting of response
results

Response in phase [T
trials

Imaging appendi

New appendices

" 10 mm spiral
20 mm non-spiral

Clinical: 20 mm

Lymph node: not mentioned

10 lesions (5 per organ)

CR lymph node not mentioned

PD 20% increase over smallest sum on

study or new lesions.

“unequivocal progression’ considered as BD

‘Table integrated target and non-larget

lesions

For CR and PR: criteria
must be met again 4
weeks after initial
documentation

General comments only

9 categeries suggested for
reporting phase I results

More relaxed guidelines
possible if protocol specified

Appendix 1

GT 10mm; delete reference to
spiral scan

Clinical: 10 mm {rust be
measurable with calipers)
=15 mm short axis for target
10-<15 mm for non-target
<10 mm is non-pathological

Notes included on bone
lesions, cystic lesions

5 lesions (2 per organ}

CR lymph nodes must be

<10 mm short axis

PD 20% increase over smallest
sum on study {including
baseline if that is smallest} and
at least 5 mm increase or new
lesions.

More detailed description of
| i ion' to

Mest scans used have 5 mm or less slice
thickness Clearer to give instruction based on
slice interval if it is greater than 5 mm
Caliper measurement will make this reliable

Since nodes ate normal structure need to define
pathological enlargement. Short axis is most
sensitive

Clarify frequently asked questions

Data warehouse analysis shows no loss of
information if lesion number reduced from 10 to
5. A maximum of 2 lesions per organ yields
sufficient representation per disease site

In keeping with normal size of nodes

Clarification that if baseline measurement is
smaller than any on study measurement, it is
reference against which PD is assessed

5mm absolute increase to guard against over
calling D when total sum is very small and 20%
increase is within measurement error

Confusion with RECIST 1.0 where some were
id PD if ‘increase’ in any non-target

indicate that it should not
normally trump target disease
status. It must be
representative of overall
disease status change, not a
single lesion increase

New section on New lesions

Two tables: one integrating
target and non-target and the
ather of non-target only

Special notes:

How to assess and measure
lymph nodes

CR in face of residual tissue
Discussion of ‘equivocal
progression

Retain this ONLY

lesion, even when target disease is stable or
responding

To provide guidance on when a lesion is
considered new (and thus FD)

To account for the fact that RECIST criteria are
now being used in trials where FFS is the
endpoint and not all patients have measurable
{target) disease at baseline

Frequently asked questions on these topics

Data warehcuse shows that response rates

for
non-randomised trials with
primary endpoint of response

More specific comments on
use of PFS {or proportion
progression-free) as

phase IT endpoint

Greater detail on PFS
assessment in phase I1I trials

Divided into phase I and phase
i

9 categories collapsed into 5

In phase I, guidance given
about reporting response

This section removed and
referenced in section

above: no need to have
different criteria for phase T
and 1

Appendix I1: updated with
detailed guidance on

use of MRI, PET/CT

Other practical guidance
included

Appendix [: comparison of
RECIST 1.0 and 1.1

Appendix TE: frequently asked
questions

rise when confirmation is eliminated, but
the enly circumstance where this is
impaortant is in trials where there is no
concurrent comparative control and where
this measure is the primary endpoint

Increasing use of PFS in phase I trials
requires puidance on assessment of FD in
patients with non-measurable disease

simplifies reporting and clarifies how to
report phase II and I data consistently

Simplil ion of response

reduring number of lesions and eliminating
nead for confirmation in randomised
studies where response is not the primary
endpoint makes separate ‘rules’
unnecessary

Evelving use of newer modalities addressed.
Enhanced guidance in response to frequent
questions and from radiology review
experience
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Appendix I1. Specifications for standard
anatomical radiological imaging

These protocols for image acquisition of computed tomogra-
phy (CT) and magnetic resonance imaging (MRI) are recom-

mendations intended for patients on clinical trials where
RECIST assessment will be performed. Standardisation of
imaging requirements and image acquisition parameters is
ideal to allow for optimal comparability of subjects within a
study and results between studies. These recommendations
are designed to balance optimised image acquisition proto-
cols with techniques that should be feasible to perform glob-
ally at imaging facilities in all types of radiology practices.
These guidelines are not applicable to functional imaging
techniques or volumetiic assessment of tumour size.

Scanner guality control is highly recommended and should
follow standard manufacturer and facility maintenance
schedules using commercial phantoms. It is likely that for RE-
CIST unidimensional measurements this will be adequate to
produce reproducible measurements. Imaging guality control
for CT includes an analysis of image noise and uniformity and
CT number as well as spatial resolution. The frequency of
quality control analysis is also variable and should focus on
clinically relevant scanning parameters. Dose analysis is al-
ways important and the use of imaging should follow the
ALARA principle, ‘As Low As Reasonably Achievable’, which
refers to making every reasonable effort to maintain radiation
exposures as far below the dose limits as possible.

Specific notes

Chest X-ray measurement of lesions surrounded by pulmon-
ary parenchyma is feasible, but not preferable as the
measurement represents a summation of densities. Further-
more, there is poor identification of new lesions within the
chest on X-ray as compared with CT. Therefore, measure-
ments of pulmonary parenchymal lesions as well as medias-
tinal disease are optimally performed with CT of the chest.
MRI of the chest should only be performed in extenuating cir-
cumstances. Even if IV contrast cannot be administered (for
example, in the situation of allergy to contrast), a non-con-
trast CT of the chest is still preferred over MRI or chest X-ray.

CT scans: CT scans of the chest, abdomen, and pelvis should
be contiguous throughout all the anatomic region of interest.
As a general rule, the minimum size of a measurable lesion at
baseline should be no less than double the slice thickness and
also have a minimum size of 10 mm (see below for minimum
size when scanners have a slice thickness more than 5 mm).
While the precise physics of lesion size and partial volume
averaging is complex, lesions smaller than 10 mm may be dif-
ficult to aceurately and reproducibly measure. While this rule
is applicable to baseline scans, as lesions potentially decrease
in size at follow-up CT studies, they should still be measured.
Lesions which are reported as ‘too small to measure’ should
be assigned a default measurement of 5 mm if they are still
visible.

The most eritical CT image acquisition parameters for opti-
mal tumour evaluation using RECIST are anatemic coverage,
contrast administration, siice thickness, and reconstruction interval.

a. Anatomic coverage: Optimal anatomic coverage for most
solid tumours is the chest, abdomen and pelvis. Cover-
age should encompass all areas of known predilection
for metastases in the disease under evaluation and
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should additionally investigate areas that may be
involved based on signs and symptoms of individual
patients. Because a lesion later identified in a body part
not scanned at baseline would be considered as a new
lesion representing disease progression, careful consid-
eration should be given to the extentofimagingcoverage
at baseline and at subsequent follow-up time points,
This will enable better consistency not enly of tumour
measurernents but also identification of new disease.

. 1V contrast administration: Optimal visualisation and
measurement of metastases in solid tumours reguires
consistent administration (dese and rate) of IV contrast
as well as timing of scanning. Typically, most abdomi-
nal imaging is performed during the portal venous
phase and (optimally) about the same time frame after
injection on each examination (see Fig. 1 for impact of
different phase of 1V contrast on lesion measurement).
Most solid tumeours may be scanned with a single
phase after administration of contrast. While triphasic
CT scans are sometimes performed on other types of
vascular tumours to improve lesion conspicuity, for
consistency and uniformity, we would recommend tri-
phasic CT for hepatocellular and neuroendocrine
tumours for which this scanning protecol is generally
standard of care, and the improved temporal resolution
of the triphasic scan will enhance the radiologists' abil-
ity to consistently and reproducibly measure these
lesions, The precise dose and rate of IV contrast is
dependent upon the CT scanning equipment, CT acqui-
sition protocel, the type of contrast used, the available
venous access and the medical condition of the
patient. Therefore, the method of administration of
intravenous contrast agents is variable. Rather than
try to institute rigid rules regarding methods for
administering contrast agents and the volume injected,
it is appropriate to suggest that an adequate valume of
a suitable contrast agent should be given so that the
metastases are demonstrated to best effect and a con-
sistent method is used on subsequent examinations for
any given patient (ideally, this would be specified in
the protocol or for an institution). It is very important
that the same technique be used at baseline and on fol-

Tt 1

n

low-up examinations for a given patient. This will
greatly enhance the reproducibility of the tumaour mea-
surements. If prior to enrolment it is known a patient is
not able to undergo CT scans with IV contrast due to
allergy or renal insufficiency, the decision as to
whether a non-contrast CT or MRI {(with or without IV
contrast) should be used to evaluate the subject at
baseline and follow-up should be guided by the tumour
type under investigation and the anatomic location of
the disease. For patients who develop contraindica-
tions to contrast after baseline contrast CT is done,
the decision as to whether non-contrast CT or MRI
(enhanced or non-enhanced) should be performed
should alse be based on the tumour type, anatomic
location of the disease and should be optimised to
allow for comparison to the prior studies if possible.
Each case should be discussed with the radiologist to
determine if substitution of these other approaches is
possible and, if not, the patient should be considered
not evaluable from that point forward. Care must be
taken in measurement of target lesions on a different
modality and interpretation of non-target disease or
new lestons, since the same lesion may appear to have
a different size using a new meodality (see Fig. 2 for a
comparison of CT and MRI of the same lesion). Oral
contrast is recommended to help visualise and differ-
entiate structures in the abdomen.

. Slice thickness and reconstruction interval: RECIST measure-

ments may be performed at most clinically obtained
glice thicknesses. 1t is recommended that CT scans be
performed at 5 mm contiguous slice thickness or less
and indeed this guideline presumes a minimum 5 mm
thickness in recommendations for measurable lesion
definition. Indeed, variations in slice thickness can have
an impact on lesion measurement and on detection of
new lesions. However, consideration should also be
given for minimising radiation exposure. With these
parameters, a minimum 10 mm lesion is considered
measurable at baseline. Occasionally, institutions may
perform medically acceptable scans atslice thicknesses
greater than 5 mm. 1f this occurs, the minimum size of
measurable lesions at baseline should be twice the slice

Fig. 1 - Difference in meast

ion with different phases of IV contrast administration. Hypervascular

metastases imaged in the arterial phase (left) and the portal venous phase (right). Note that the number of lesions visible
differs greatly between the two phases of contrast administration as does any potential lesion measurement. Consistent CT
scan acquisition, including phase of contrast administration, is important for optimal and reproducible tumour
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Fig. 2 - CT versus MRI of same lesions showing apparent

‘progression’ due only to differing method of measurement.

thickness of the baseline scans. Most contemporary CT
scanners are multidetector which have many imaging
options for these acquisition parameters.” The equip-
ment vendor and scanning manual should be reviewed
if there are any specific system questions.

d. Alternative contrast agents: There are a number of other,
new contrast agents, some organ specific.”® They may
be used as part of patient care for instance, in liver
lesion assessment, or lymph node characterisation™,
but should not as yet be used in clinical trials.

FDG-PET has gained acceptance as a valuable tool for
detecting, staging and restaging several malignancies. Criteria
for incorporating (or substituting) FDG-PET into anatomical
assessment of tumour response in phase 11 trials are not yet
available, though much research is ongoing Nevertheless,
FDG-PET is being used in many drug development trials both
as a tool to assess therapeutic efficacy and also in assessment
of progression, If FDG-PET scans are included in a protacol, by
consensus, an FDG uptake period of 60 min prior to imaging
has been decided as the most appropriate for imaging of pa-
tients with malignancy.”® Whole-body acquisition is impor-
tant since this allows for sampling of all areas of interest
and can assess if new lesions have appeared thus determining
the possibility of interval progression of disease. Images from
the base of the skull to the level of the mid-thigh should be ab-
tained 60 min post injection. PET camera specifications are
variable and manufacturer specific, so every attempt should
be made to use the same scanner, or the same mode! scanner,
for serial scans on the same patient. Whole-body acquisitions
can be performed in either 2- or 3-dimensional mode with
attenuation correction, but the method chosen should be con-
sistent across all patients and serial scans in the clinical trial,

PET/CT scans: Combined modality scanning such as with
PET=CT is increasingly used in clinical care, and is a modal-
ity/technology that is in rapid evolution; therefore, the recom-
mendations in this paper may change rather guickly with
time. At present, low dose or attenuation correction CT por-
tions of a combined PET-CT are of limited use in anatomically
based efficacy assessments and it is therefore suggested that
they should not be substituted for dedicated diagnostic con-
trast enhanced CT scans for anatomically based RECIST mea-
surements. However, if a site can document that the CT

performed as part of a PET-CT is of identical diagnostic qual-
ity to a diagnostic CT (with IV and oral contrast) then the CT
portion of the PET-CT can be used for RECIST measurements.
Note, however, that the PET portion of the CT introduces addi-
tional data which may bias an investigator if it is not routinely
or serially performed.

Ultrasound examinations should not be used in clinical trials
to measure tumour regression or progression of lesions be-
cause the examination is necessarily subjective and operator
dependent. The reasons for this are several: Entire examina-
tions cannot be reproduced for independent review at a later
date, and it must be assumed, whether or not it is the case,
that the hard-copy films available represent a true and accu-
rate reflection of events. Furthermore, if, for example, the
only measurable lesion is in the para-aortic region of the
abdomen and if 2as in the bowe! overlies the lesion, the lesion
will not be detected because the ultrasound beam cannot
penetrate the gas. Accordingly, the disease staging (or restag-
ing for treatment evaluation) for this patient will not be
accurate.

While evaluation of lesions by physical examination is also
of limited reproducibility, it is permitted when lesions are
superficial, at least 10 mm size, and can be assessed using
calipers, In general, it is preferred if patients on clinical trials
have at least one lesion that is measurable by CT. Other skin
or palpable lesions may be measured on physical examina-
tion and be considered target lesions,

Use of MRl remains a complex issue. MRI has excellent
contrast, spatial and temporal resolution; however, there
are many image acquisition variables invelved in MRI, which
greatly impact image quality, lesion conspicuity and mea-
surement. Furthermore, the availability of MRI is variable
globally, As with CT, if an MRI is performed, the technical
specifications of the scanning sequences used should be
optimised for the evaluation of the type and s
Furthermore, as with CT, the meodality used at fellow-up
should be the same as was used at baseline and the lesions
should be measured/assessed on the same pulse sequence.
Generally, axial imaging of the abdomen and pelvis with T1
and T2 weighted imaging along with gadelinium enhanced
imaging should be performed. The field of view, matrix,
number of excitations, phase encoede steps, use of fat sup-
pression and fast sequences should be optimised for the spe-

of disease.
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TABLE 7. continux

Characteristic

EORTC
PMR: reduction of minimum of 15% = 25% in tumor '8F-FDG SUV after 1
cycle of chemotherapy, and =25% after more than 1 treatment cycle;

reduction in extent of tumor "®F-FDG uptake is not a requirement for PMR.

SMD: increase in tumor '®F-FDG SUV < 25% or decrease of <15% and no
visible increase in extent of ®F-FDG tumor uptake (20% in longest
dimension).

PMD: increase in '®F-FDG tumor SUV of >25% within tumor region defined
on baseline scan; visible increase in extent of 18F-FDG tumor uptake
(20% in longest dimension) or appearance of new '8F-FDG uptake in
metastatic lesions.

PERCIST 1.0

PMR: reduction of minimum of 30% in target measurable tumor
18F-FDG SUL peak. Absolute drop in SUL must be at least 0.8
SUL units, as well. Measurement is commonly in same lesion
as baseline but can be another lesion if that lesion was
previously present and is the most active lesion after treatment.
ROI does not have to be in precisely same area as baseline scan,
though typicall . No increase, =>30% in SUL or size of target or
nontarget lesions (i.e., no PD by RECIST or IWC) (if PD anatomically,
must verify with follow-up). Reduction in extent of tumor '*F-FDG
uptake is not requirement for PMR. Percentage decline in SUL
should be recorded, as well as (ideally) time in weeks after
treatment was begun (i.e., PMR —40, 3). No new lesions.

SMD: not CMR, PMR, or PMD. SUL peak in metabolic target lesion
should be recorded, as well as (ideally) time from start of most
recent therapy, in weeks (i.e., SMD —15, 7).

PMD: >=30% increase in '8F-FDG SUL peak, with =0.8 SUL unit
increase in tumor SUV peak from baseline scan in pattern typical
of tumor and not of infection/treatment effect. OR: Visible increase
in extent of 18F-FDG tumor uptake (75% in TLG volume with no
decline in SUL. OR: New '8F-FDG-avid lesions that are typical of
cancer and not related to treatment effect or infection. PMD
other than new visceral lesions should be confirmed on follow-up
study within 1 mo unless PMD also is clearly associated with
progressive disease by RECIST 1.1. PMD should be reported to
include percentage change in SUV peak, (ideally, time after
treatment, in weeks) and whether new lesions are present/absent
and their number (i.e., PMD, +35, 4, new: 5). Because SUL is
continuous variable, dividing response criteria
number of somewhat arbitrary response categ
data. For this reason, PERCIST preserves percentage declines in
SUV peak in each reported category. Because rapidity with which
scan normalizes is important (faster appears better), PERCIST asks
for time from start of treatment as part of reporting. For example,
CMR 90, 1, is probably superior to CMR 90, 10, especially if latter
patient were SMD 20, 1. More than one measurement of PET
response may be needed at differing times, and it may be
treatment type—dependent. PERCIST 1.0 evaluates SUL peak of only
hottest tumor. This is possible limitation of approach, but lesions
and their responses are highly correlated in general. Additional
data are required to determine how many lesions should be

d over 1. A option is to include the 5 hottest
lesions, or the 5 observed on RECIST 1.1 that are most measurable.
Percentage change in SUL can be reported for single lesion with
largest increase in uptake or smallest decline in uptake. Additional
studies will be needed to define how many lesions are optimal for
assessment.
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TABLE 7. continued

Characteristic EORTC PERCIST 1.0
Nonmeasurable disease: CR, disappearance of all known disease, Nontarget lesions: CMR, disappearance of all '®F-FDG-avid lesions:
confirmed at =4 wk; PR, estimated decrease of =50%, confirmed PMD, unequivocal progression of '®F-FDG-avid nontarget lesions
at 4 wk; PD, estimated increase of =25% in existent lesions; NC, or appearance of new '®F-FDG-avid lesions typical of cancer;
neither PR nor PD criteria met. non-PMD: persistence of one or more nontarget lesions or tumor
markers above normal limits.
Overall response 1. Best response recorded in measurable disease from treatment

start to disease progression or recurrence.
2. Non-PMD in measurable or nonmeasurable nontarget lesions will
reduce CR in target lesion to overall PMR.
3. Non-PMD in nontarget lesions will not reduce PR in target lesions.
Duration of response 1. Overall CMR: from date CMR criteria are first met: to date
recurrent disease is first noted.
2. Overall response: from date CMR or PMR criteria are first met
(whichever status came first); to date recurrent disease is first noted.
3. SMD: from date of treatment start to date PMD is first noted.

TLG = total lesion glycolysis; CMR = complete metabolic response; PMR = partial metabolic response; PD = progressive disease; SMD = stable metabolic disease; PMD =
progressive metabolic disease; CR = complete remission; PR = partial remission; NC = no change.

For PERCIST: Single-voxel SUL is commonly used but has been reported to be less reproducible than SUL peak, especially with very small single-voxel values. It is suggested, but not
required, that lesions assessed on PERCIST be larger than the 1.5-cm-diameter volume ROl used to minimize partial-volume effects. Percentage changes are proposed to deal with SUL
peak changes. Use of maximal SUL could be explored. If 5 lesions are used as exploratory approach, it is suggested that sum of SULs of baseline 5 lesions serve as baseline for study.
After treatment, sum of same 5 lesions should be used. Percentage change in SUL is based on change in these sums from study 1 to study 2. Exploratory analysis can include calculating
percentage change in SUL in individual lesions and averaging them. This may produce different result. We believe summed SUL approach will be less prone to minor errors in
measurements.

For total lesion glycolysis: Exploratory analysis can include either all foci of tumor with maximal SUL > 2 SDs above normal liver, 5 lesions with highest SUL, or lesion with highest SUL.
It is suggested that threshold approach, typically at 2 SDs above normal liver SUL, be used to generate lower bounds of ROI (3 SDs could be used for very active tumors). We believe this
approach will be less variable than methods based on maximal SUL with percentage of maximal cutoff. Criteria for progressicn include 75% growth in TLG for SUL and are conservatively
placed at 75% increase. Because 20% increase in EORTC linear size scales to 73% volume increase, the figures are comparable. Progression is judged from best response if being
assessed after first scan was performed. For response by TLG, we propose 45% reduction as useful starting point, but more data are needed to make firm recommendations. If TLG is
determined, explicit methodologic details should be provided. It should not be a primary metric, but a secondary endpoint at this time.
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subjects who have NTSRI1 expressing metastatic—of
locally advanced eaneers, based on RECIST version 1.1
by central review and as compared with the historical
ORR obtained by current standard-of-care treatment for
each tumour type.

Version 7.0, 20 June 2019 Version 8.0, 12 June 2020 RATIONALE FOR CHANGE
Section WAS IS
177Lu-3BP-227 yields higher objective response rates in| '7’Lu-3BP-227 yields higher objective response rates in| criterion should clearly state

subjects who have NTSR1 expressing cancers that are
unresectable, locally advanced or metastatic, based
on RECIST version 1.1 by central review and as
compared with the historical ORR obtained by current
standard-of-care treatment for each tumour type.

nonresectable locally advanced
disease.

Synopsis, 1.5, 1.7,
3.1.1,3.1.2,4.1,
42.1,43

...subjects with metastatie-or locally advanced...

...subjects with unresectable, locally advanced or
metastatic...

FDA request to clarify the eligible]
subject population: inclusion|
criterion should clearly state
nonresectable locally advanced|
disease

Phase I/I1

a) To explore the correlation between the tumour
uptake of !"7Lu-3BP-227 and the NTSRI
expression on tumours.

b) To explore renal and—haematological safety by
measuring urinary specific biomarkers and
DNA_DSB); oheral Tl
seleetedeenteny

¢) To -evaluate the tumour microenvironment,
transcriptomics, and other markers of interest for
the disease through assessment of tumour biopsies.

d) To explore genomic alterations in circulating cell-

free DNA (cfDNA) as—compared—to germline
DNA.

Synopsis, 3.2.1 Secondary objectives Secondary objectives Clarification
Phase 1 Phase 1
b)  To determine the radiation dosimetry of '"7Lu-| b)  To determine the radiation dosimetry of '"’Lu-
3BP-227 (organ exposure to radiation) after—eaeh| 3BP-227 (organ exposure to radiation).
Synopsis, 3.3.1 Exploratory objectives Exploratory objectives Assessment of haematologicall

Phase I/I1

a) To explore the correlation between the tumour
uptake of '77Lu-3BP-227 and the NTSRI
expression on tumours.

b) To explore renal safety by measuring urinaryl|
specific biomarkers.

c¢) To evaluate the tumour microenvironment,
transcriptomics, and other markers of interest for
the disease through assessment of tumour biopsies.

d) To explore genomic alterations in circulating cell-
free DNA (cfDNA) and in germline DNA.

safety markers (DNA-DSB inf
peripheral lymphocytes) removed
and clarification of the genomic
alteration assessment

Synopsis, 4.4.3

Exploratory endpoints
e Tumour microenvironment and other markers of]

interest (such as NTSRI1 expression, Ki67, gene

Exploratory endpoints
e Tumour microenvironment and other markers of]

interest (such as NTSR1 expression, Ki67, gene

Clarification
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Section WAS IS
expression and DNA-DSB) in tumour biopsies taken expression and DNA damage) in tumour biopsies
at baseline, at EOCT visit or at disease progression, taken at baseline, at EOCT visit or at disease
whichever occurs earlier; progression, whichever occurs earlier;
Synopsis, 4.4.3 Exploratory endpoints Exploratory endpoint deleted Assessment of haematologicall

safety markers (DNA-DSB in
peripheral lymphocytes) removed

Synopsis, 4.2.1.1,
19.5.1

The MTCA is defined as the maximum tolerated|
cumulative activity that may be administered following
fractionated i.v. administrations of at least 4 weeks
apart, so that:

»  No more than 33% of the subjects experience a dose
limiting toxicity (DLT) during Cycle 1 or 2 and

* The cumulative radiation in each target organ does|
not exceed the acceptability limits.

The MTCA is defined as the maximum tolerated
cumulative activity that may be administered following
fractionated i.v. administrations of at least 4 weeks
apart, so that:

*  No more than 33% of the subjects experience a dose
limiting toxicity (DLT) during Cycles 1 and/or 2
and

*  The cumulative radiation in each target organ does
not exceed the acceptability limits.

Clarification

Synopsis, 4.7.1.1

The DLTs are defined ... DLT assessment period (from
the first administration of !"Lu-3BP-227 to
EOCT/ED):

* Grade 4 thrombocytopenia for—seven or more
consecutive days;

. bleed h Grade
thromboeyvtopenia:
* any Grade 3 erhigherlaberatoryabnormalitieson

e any Grade 3 or higher laboratory abnormalities e#|
aspartate  amino  transferase/alanine  amino
transferase (AST/ALT) and/orbilirubin,—which-de|
notresohve-in<d-weeks:

e any Grade 3 or higher chronie—kidney—disease
(estimated glomerular filtration rate (eGFR) <30
mL/min/1.73 m?), which-does—notresolve within1

The DLTs are defined ... DLT assessment period (from
the first administration of !"Lu-3BP-227 to
EOCT/ED):

e Grade 3 or 4 thrombocytopenia (platelet count
decreased) with clinically meaningful bleeding|
(i.e. requiring wurgent hospitalisation or
transfusion to manage the bleeding);

* Grade 4 thrombocytopenia for seven or more
consecutive days;

e Any Grade 3 anaemia (Hb<8.0 g/dL; transfusion
indicated) or Grade 4 anaemia (life-threatening
consequences; urgent intervention indicated);

* Any Grade 3 or higher laboratory abnormalities in
aspartate aminotransferase/alanine
aminotransferase (AST/ALT) with accompanying
Grade 2 or higher bilirubin (Hy’s law);

FDA request to revise the DLT
criteria to adequately describe the
grading as stated in the CTCAE
v5.0 dictionary:

- Grade 4 thrombocytopenia with
a clinically significant bleeding is
aDLT, irrespective of the duration
of thrombocytopenia. In addition,
revised the DLT criterion so a|
Grade 3 thrombocytopenia with a|
clinically meaningful bleeding]
(ie. requiring urgent
hospitalisation or transfusion) is a|
DLT.

- Clarified the haemoglobin DLT
criterion

- Revised the ALT/AST DLT
criteria so a Grade 3 ALT/AST
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uresis):
e any Grade 3 or higher GI AE with-thefollowing
Feations Grad Jifo—t . ’

> > >

<2 withi )
ol ad lical : 1
e any toxicity related to '7’Lu-3BP-227 resulting in a
treatment delay of more than four weeks due to
either delayed recovery to baseline or resolution of
any AE ef Grade <2 (exception of alopecia and
lymphopenia).

Version 7.0, 20 June 2019 Version 8.0, 12 June 2020 RATIONALE FOR CHANGE
Section WAS IS
week—on—nephroprotective—treatment (e.g—forecedl ¢ Any Grade 3 or higher renal injury/toxicity| increase simultanecous with af

(estimated glomerular filtration rate (eGFR) <30,

mL/min/1.73 m?);

* Any Grade 3 or higher GI AE, not resolved to
Grade <2 within 48 hours despite optimal
adequate medical management, with the
following specifications:

- Grade 3 nausea, vomiting (inadequate oral
caloric or fluid intake; tube feeding, total
parenteral nutrition or hospitalisation
indicated)

- Grade 3 diarrhoea (increase of >7 stools per
day over baseline; hospitalisation indicated;
severe increase in ostomy output compared
to baseline; limiting self-care ADL) or Grade
4 diarrhoea (life-threatening consequences;
urgent intervention indicated)

- Grade 3 constipation (obstipation with|
manual evacuation indicated; limiting self-
care activities of daily living) or Grade 4
constipation (life-threatening consequences;
urgent intervention indicated);

e Any toxicity related to !”’Lu-3BP-227 resulting in 4|
treatment delay of more than four weeks due to
either delayed recovery to baseline or resolution of]
any AE to Grade <2 (with the exception of alopecia
and lymphopenia).

Grade 2 increase in bilirubin is
considered a DLT (Hy’s law).

- Revised the DLT criteria so
Grade 3 renal injury/toxicity is a|
DLT, irrespective of the toxicity
being “chronic” or acute.

- Revised the DLT criteria to
delete Grade 4 nausea and dry]
mouth (there is no Grade 4 nausea
toxicity described in the CTACE]
v5.0 dictionary).

Synopsis, 4.2.1.4

Study design following phase I dose escalation
results

Upon termination of phase [ dose escalation and/or
determination-upon reaching MTCA and stated jointly|
by the safety review committee (SRC) and the sponsor,
and in consideration of the accumulated subject data,
cohorts of subjects will be studied to further

characterise safety and efficacy of '”’Lu-3BP-227.

Study design following phase I dose escalation
results

Upon completion of the phase I dose escalation or upon|
reaching the MTCA and confirmed jointly by the]
safety review committee (SRC) and the sponsor, and in
consideration of the accumulated subject data, cohorts
of subjects will be studied to further characterise the

safety and efficacy of '""Lu-3BP-227.

Clarification
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metastatie—or locally advanced disease and ne|
compellingtreatment-eptionas—per standard-of-
care and documented decision by a
multidisciplinary oncology board including a
specialist of the concerned pathology.

Version 7.0, 20 June 2019 Version 8.0, 12 June 2020 RATIONALE FOR CHANGE

Section WAS IS
Synopsis, 5.1.1 Inclusion criteria: Inclusion criteria: FDA request to clarify the
(3a) Histologically or cytologically confirmed| (3) Histologically or cytologically confirmed| inclusion criterion to clearly state

unresectable, locally advanced or metastatic
disease and has received prior lines of standard-
of-care chemotherapy/treatment and has no
further suitable treatment options and a
documented decision by a multidisciplinary
oncology board including a specialist of the
concerned pathology.

that no further suitable treatment]
options are available for subjects
eligible for the study

Synopsis, 5.1.1

Inclusion criteria:

(5) Tumour &

by—uptake  of

7Lu-3BP-227  (screening]

formulation) in tumeurlesions-being judged by the|
1nvest1gator to more-avid-than-in-the-non-tumoral

Inclusion criteria:

)

Tumours showing:

(a) uptake of 7Lu-3BP-227 (screening
formulation) in known primary or
metastatic sites as judged by the
investigator to  be  greater  than
background; or

(b) uptake of !'"In-3BP-227 in known|
primary or metastatic sites (for subjects
who participated in
Study D-FR-01087-002) as judged by the
investigator to be greater than
background.

To allow inclusion of subjects
screened for NTSRI1+ in the
D-FR-01087-002 phase I study|
(!"'In-IPN01087) in they
D-FR-01087-001 phase I
(""Lu-IPN01087) study.

Synopsis, 5.1.1

Inclusion criteria:

(12a)

Female subjects must not be pregnant or
lactating at study entry and during the course of
the study and must not become pregnant for at
least 6 months following the last study treatment.
Women of childbearing potential must agree to
use a highly effective method of contraception|
(see note below). Beeause-CFseanningis-part-of
thetonorermtfolesuptoves 2 =2 weoly
female—ubrects—shovldnotbeeome prepnant
wtHHhecnd-olstndhrssessments

(13a) ...

Inclusion criteria:

(12)

Female subjects must not be pregnant or lactating
at study entry and during the course of the study|
and must not become pregnant for at least 6
months following the last study treatment.
Women of childbearing potential must agree to
use a highly effective method of contraception
(see note below).

(13) ...

Clarification that inclusion criteria
are related to study treatment
procedures

Synopsis, 5.2

Exclusion criteria:

(1)

Prior treatment received

Exclusion criteria:

(1)

Prior treatment received

Clarification
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receive the IMP will be restricted to PDAC, CRC, GC,
squamous-cell carcinoma of head and neck (SCCHN)
and ES, which are locally advanced and expressing]
NTSRI.

Tumours/metastases expressing NTSR1 will be
identified and documented through the lesion uptake of
7Lu-3BP-227 (at low dose) during the screening
period.

Version 7.0, 20 June 2019 Version 8.0, 12 June 2020 RATIONALE FOR CHANGE

Section WAS IS

(@) Any antitumour treatment since last] (a) Any antitumour treatment since last
decumentationof disease progression documented disease progression

Synopsis, 4.4.3 Exploratory endpoints Exploratory endpoints Clarification
¢) Genomic profiling in circulating cfDNA as| c¢) Genomic profiling in circulating cfDNA and in

compared-te germline DNA. germline DNA.

1.5 Rationale for the Study Rationale for the Study FDA request to clarify the]
inclusion criterion to clearly state
7TLu-3BP-227 could be investigated in those subjects| '7’Lu-3BP-227 could be investigated in those subjects| that no further suitable treatment|
who exhausted available—effeetive-chemotherapy and] who have received prior lines of standard-of-carel options are available for subjects|
their tumour tissue overexpresses NTSR1, knowing that| chemotherapy/treatment and have no further| eligible for the study
the percentage of CRC tumours expressing NTSR1 is| suitable treatment options and their tumour tissue]
very high, with high degree of expression (see Section| overexpresses NTSR1, knowing that the percentage of]

1.7). CRC tumours expressing NTSR1 is very high, with
high degree of expression (see Section 1.7).
1.7 In this FIH study, the subject population enrolled to| In this FIH study, the subject population enrolled to] To allow inclusion of subjects

receive the IMP will be restricted to PDAC, CRC, GC,
GIST, squamous-cell carcinoma of head and neck
(SCCHN) and ES, which are unresectable, locally
advanced or metastatic and expressing NTSR1.

Tumours/metastases expressing NTSR1 will be
identified and documented through the lesion uptake of]
7Lu-3BP-227 (at low dose) during the screening
period. Subjects who participated in the imaging
study, Study D-FR-01087-002, with ''In-3BP-227
(also called "'In-IPN01087) and who have an uptake|
of "'[n-3BP-227 in tumour lesions that is more avid|
than in the nontumoural surrounding tissue based
on whole body imaging (planar scintigraphy), as
judged by the investigator, can also be considered
for enrolment in this study, provided that they fulfil
all other inclusion criteria and do not meet any of the|
exclusion criteria and were imaged with
p-3BP-227 before the first treatment|

administration (therapeutic dose) of '""Lu-3BP-227.

screened for NTSRI1+ in the
D-FR-01087-002 phase 1 study
(""In-IPN01087) in the
D-FR-01087-001 phase [
(*”Lu-IPN01087) study.
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Version 8.0, 12 June 2020

WAS

IS

RATIONALE FOR CHANGE

1.8

The participating subjects will be closely monitored
during the study and during follow-up fer 2 years after
he 1 Ininistation.

The participating subjects will be closely monitored
during the study and during the long-term follow-up
period until lost to follow-up, withdrawal of consent,)
death or a maximum of 5 years, whichever occurs
first.

To extend the long-term follow-up
period from 2 years to a maximum|
of 5 years based on peptide
receptor radionuclide therapy
experience on the risks of]
developing secondary
malignancies, and the median time
to occurrence of such|
malignancies. This will ensure]
continued benefit-risk assessment
of '"Lu-3BP-227 for a longer
period of time after the end of]
treatment.

4.2.1

The study screening period includes a screening
administration of '”’Lu-3BP-227 to assess the tumour|
uptake of each subject by whole body scan (planar
scintigraphy); single photon emission computed
tomography (SPECT)/CT ean—be—done at the
investigator’s discretion te-further-evaluate-thetumeour
uptake: enly subjects with a tumour uptake higher than
nontumoural  surrounding  tissue  (based  on
investigator’s decision) will be deemed eligible for
treatment.

The study screening period includes a screening
administration of '77Lu-3BP-227 to assess the tumour|
uptake of each subject by whole body scan (planar
scintigraphy, 1 or 2 timepoint(s) at the investigator’s
discretion) and optional single photon emission
computed tomography (SPECT)/CT scans (up to 2 af
the investigator’s discretion). Only subjects with a
tumour uptake higher than nontumoural surrounding
tissue (based on investigator’s decision) will be deemed
eligible for treatment.

After reviewing subjects’
SPECT/CT images at different
timepoints following the
therapeutic dose of
7TLu-IPN01087, it is concluded|
that the quality of SPECT image]
with respect to the background
noise has substantially improved|
at the 48-hour and Ilater]
timepoints.  Considering  the
significant number of screen
failures due to lack of radioactive
uptake, which is contrary to the
information available in the
literature on the expression of
NTSR1 receptor, the image
acquisition timepoint has been|
moved to 48 hours after the
screening dose.

4.2.1

The screening period will last 3 weeks but can be]
extended by up to 2 weeks if this is required for

logistical reasons.

The screening period will last 3 weeks but can be
extended by up to 2 weeks if this is required for]
logistical reasons. Subjects who participated in the

imaging  study, Study D-FR-01087-002,  with)

To allow inclusion of subjects|
screened for NTSRI1+ in the
D-FR-01087-002 phase 1 study
('"In-IPN01087) in the

Study number D-FR-01087-001 - Protocol v 8.0 Date: 12 June 2020

Page 145 of 167




CONFIDENTIAL

Version 7.0, 20 June 2019 Version 8.0, 12 June 2020 RATIONALE FOR CHANGE
Section WAS IS
Timepoint added at Cycle 1 Day 7 and Cycle 2 Day 7
for:
Planar scintigraphy
SPECT/CT scan
19.1 Table 8 Schedule of Assessments for Phase I — Dose| Table 8 Schedule of Assessments for Phase I — Dose| Day2 samples were initially|
Escalation Escalation proposed for the safety evaluation
Timepoint deleted: Timepoint deleted of the short-term effects (within|
Haematology and biochemistry atDay2-ef Cyele+ 24 hours) of the IMP on laboratory|
parameters. Following evaluation|
of these results after IMP
administration in the patients
treated so far, there was no change
in the laboratory parameters
within 24 hours of  IMP|
administration. Therefore, these
laboratory tests do not add any|
value to the clinical safety or
efficacy assessment. The sites can|
still perform the laboratory tests
on Day 2, as on any other day, if]
needed.
19.1 Table 8 Schedule of Assessments for Phase I — Dose| Table 8 Schedule of Assessments for Phase I — Dose| Assessment removed
Escalation Escalation
Peripheral—tymphoeytes—for —DNA-DSB—(selected] Assessment deleted
centres)-fsfassessment-at-Day-of Cyele-Day-4-of]
Cvele L-Dav ol Cyele 2and Day-4-olf Cyele 2
19.1 Table 8 Schedule of Assessments for Phase I — Dose| Table 8 Schedule of Assessments for Phase I — Dose| Clarification of requirements|
Escalation Escalation during the long-term follow-up.
Timepoints deleted Timepoints were  removed from the long-term|
follow-up for the following assessments:
ECOG performance status
Vital signs
Body weight
Urinalysis
19.1 Table 8 Schedule of Assessments for Phase I — Dose| Table 8 Schedule of Assessments for Phase I — Dose| Clarification of requirements
Escalation Escalation during the long-term follow-up.
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New assessment added

New assessment added for the long-term follow-up:
Survival status

19.1

Table 8 Schedule of Assessments for Phase I — Dose]
Escalation
Footnote b:
follow-up visits will take place every 3 months and will

start after the lasteyele-of IMP-administration.

Table 8 Schedule of Assessments for Phase I — Dose
Escalation

Footnote b:

follow-up visits will take place every 3 months
(£2 weeks) and will start after the EOCT, ED or
EOAC visit. Efficacy will be assessed until disease
progression, administration of any other]
chemotherapy or radiotherapy, lost to follow-up,
withdrawal of consent, death or a maximum of]
2 years, whichever occurs first (see Section 6.2.3).
After disease progression is confirmed, no further
CT/MRI scans will be required for tumour/disease
assessment. The survival status and safety of the
subjects will continue to be monitored as indicated
in Section 8.1.2.3 until lost to follow-up, withdrawal
of consent, death or a maximum of 5 years,
whichever occurs first.

Clarification of requirements|
during the long-term follow-up.

19.1

Table 8 Schedule of Assessments for Phase I — Dose
Escalation

Footnote k:

ter whole body scans (planar scintigraphy) and
SPECT/CT acquisitions will be performed during the
treatment period. Whole body scans (planar
scintigraphy) and SPECT/CT scan will be performed
just-afterthe-end-of the """ Lu3BP-227 infusion-at-0-to
hemetheforewrationt: 2o heoree ot 2 hagee
40-to-48-hours-and-at-72 to 96 hours. SPECT/standard|
dose CT will be performed at—the—16—to—24—hour
timepoint; SPECT/low dose CT will be performed at all
other timepoints.

Table 8 Schedule of Assessments for Phase I — Dose
Escalation

Footnote k:

eleven whole body scans (planar scintigraphy) and
SPECT/CT acquisitions will be performed during the
treatment period. Whole body scans (planar
scintigraphy) and SPECT/CT scan will be performed at
the following timepoints just after the end of '""Lu-
3BP-227 infusion: Day 1: 4 (£2) hours, Day 2: 24 (+6),
hours, Day 3: 48 (£6) hours, Day 4: 72 to 96 hours,
and Days 7 to 8: 138 to 168 hours. Within each cycle,
a single SPECT/standard dose CT will be performed. A
SPECT/low dose CT will be performed at all other
timepoints. Details of the procedures will be provided,
in the Image Acquisition Guidelines.

To optimise the dosimetry]
evaluation through adaptation of]
the imaging schedule

19.1

Table 8 Schedule of Assessments for Phase I — Dose

Escalation

Table 8 Schedule of Assessments for Phase I — Dose

Escalation

After reviewing subjects’
SPECT/CT images at different]
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Section WAS IS
Footnote k: Footnote k: timepoints following the
. . therapeutic dose off
At screening, planar scintigraphy will be performed| At screening, planar scintigraphy (1 or 2 timepoint(s)| "’Lu-IPN01087, it is concluded|
after screening administration of '"7Lu-3BP-227;j at the investigator’s discretion) and optional| that the quality of SPECT image
SPECTF/CT——ecan—beperformed—as—per—investigator’sy SPECT/CT scans (up to 2 at the investigator’s| with respect to the background
judgement. discretion) will be performed after screening| noise has substantially improved

administration of !"’Lu-3BP-227. at the 48-hour and later
timepoints.  Considering  the
significant number of screen|
failures due to lack of radioactive
uptake, which is contrary to the
information available in the
literature on the expression of]
NTSR1 receptor, the image
acquisition timepoint has been|
moved to 48 hours after the
screening dose.

19.1 Table 8 Schedule of Assessments for Phase I — Dose| Table 8 Schedule of Assessments for Phase I — Dose] To homogenise the time window|
Escalation Escalation duration between vital signs and|
Footnote n: Footnote n: PK samples
prior to and at the end of '7"Lu-3BP-227 infusion (0) as| prior to and at the end of !”’Lu-3BP-227 infusion (0) as
well as 30+5 minutes, 90+15 minutes, 4 hours+0| well as 30+5 minutes, 90+15 minutes,)
minutes after the end of '""Lu-3BP-227 infusion. 4 hours+30 minutes after the end of '7’Lu-3BP-227

infusion.

19.1 Table 8 Schedule of Assessments for Phase I — Dose| Table 8 Schedule of Assessments for Phase I — Dose| Clarification
Escalation Escalation
Footnote o: Footnote o:
during the screening period, a triplicate 12-lead ECG| during the screening period, a triplicate 12-lead ECG
will be recorded before the screening administration,| will be recorded before the screening administration
and a single 12-lead ECG will be recorded at the end off (minus 15 minutes), and a single 12-lead ECG will be
177Lu-3BP-227 infusion and 4 hours after the end of| recorded at the end of !'"Lu-3BP-227 infusion|
infusion. At each treatment administration, a triplicate| (+15 minutes) and 4 hours (£30 minutes) after the end|
12-lead ECG will be recorded on Day 1 before the] of infusion. At each treatment administration, aj
infusion (baseline) and a single 12-lead ECG recordings| triplicate 12-lead ECG will be recorded on Day 1 before
at the end of '"Lu-3BP-227 infusion, at 4 hours after| the infusion (baseline) (minus 15 minutes) and a single
the end of '""Lu-3BP-227 infusion and on Day 2 at| 12-lead ECG recordings at the end of '""Lu-3BP-227,
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24 hours after the end of '"’Lu-3BP-227 infusion as
well as at EOCT. In—any—ease; 12-lead computerised
standard ECG , will be recorded in supine position after
at least 5 minutes of rest.

infusion (£15 minutes), at 4 hours after the end of]
177Lu-3BP-227 infusion (+30 minutes) and on Day 2 at
24 hours after the end of !"7Lu-3BP-227 infusion
(=4 hours) as well as at EOCT. All 12-lead
computerised standard ECGs will be recorded in the
supine position after at least 5 minutes of rest.

19.1

Table 8 Schedule of Assessments for Phase I — Dose
Escalation
Footnote s:

Table 8 Schedule of Assessments for Phase I — Dose
Escalation
New footnote added

Table 8 Schedule of Assessments for Phase I — Dose
Escalation
Footnote s:

one blood sample for germline DNA will be collected
at screening (after confirmation of 7’Lu-3BP-227
tumour uptake) or at Day 1 of Cycle 1 before the

infusion

Table 8 Schedule of Assessments for Phase I — Dose
Escalation

Footnote z:

Any AEs/SAEs, irrespective of causality, are to be
reported to the sponsor up to 6 months after the
EOCT, ED or EOAC visit or until new antitumour
treatment starts, whichever comes first. After this
timepoint, up to the end of the 5-year follow-up
period, AES/SAEs should only be reported if the
event is evaluated as related to the IMP or study
procedure by the investigator.

Collection of germline DNA]
modified to allow more flexibility|
to the sites for biobanking blood|
collection and to avoid blood
sampling from screening failure

subjects.

Clarification

during the long-term follow-up.

of requirements|
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in Case of Clinical Benefit and Good Tolerability
Footnote a:
ceCT/MRI will be done at Cycles 4 and 6 only.

19.1 Table 9 Schedule of Assessment for Additional Cycles| Table 9 Schedule of Assessment for Additional Cycles| To amend the visit schedule to
in Case of Clinical Benefit and Good Tolerability in Case of Clinical Benefit and Good Tolerability align with the change in imaging|
Timepoint changed: Timepoint changed: schedule
Additional cycles Day & Additional cycles Day 7
19.1 Table 9 Schedule of Assessment for Additional Cycles| Table 9 Schedule of Assessment for Additional Cycles] To optimise the dosimetry
in Case of Clinical Benefit and Good Tolerability in Case of Clinical Benefit and Good Tolerability evaluation through adaptation of]
Timepoints updated Timepoint added at Day 7 for: the imaging schedule
Planar scintigraphy
SPECT/CT scan
19.1 Table 9 Schedule of Assessment for Additional Cycles| Table 9 Schedule of Assessment for Additional Cycles| Clarification of when ceCT/MRI

in Case of Clinical Benefit and Good Tolerability
Footnote a:

ceCT/MRI will be done every 2 cycles during
additional administrations, to confirm the clinical
benefit after 2 additional administrations (i.e. at
Cycle 4 and EOAC). In case of early discontinuation,

scans should be performed during
additional cycles, to be consistent]
with the core trial period
assessments.
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the CeCT/MRI should be performed at the ED visit,
to confirm any disease progression.

19.1

Table 9 Schedule of Assessment for Additional Cycles
in Case of Clinical Benefit and Good Tolerability
Footnote b:

full dosimetry assessment will be performed after the
first and third additional administrations as described
for Cycles 1 and 2. After the second and fourth
additional administrations, only a single
SPECT/standard dose CT at +6—te—24 hours will be]
performed

Table 9 Schedule of Assessment for Additional Cycles
in Case of Clinical Benefit and Good Tolerability
Footnote b:

full dosimetry assessment will be performed after the
first and third additional administrations as described
for Cycles 1 and 2. After the second and fourth|
additional ~ administrations, only a single
SPECT/standard dose CT at 48 (£6) hours will be
performed

Change of timepoint to 48 hours
where the quality of SPECT]
images (with respect to the
background noise) is expected to
be improved

19.1

Table 9 Schedule of Assessment for Additional Cycles
in Case of Clinical Benefit and Good Tolerability
Footnote c:

After the first and the third additional administration,
blood samplings will be performed just before '"’Lu-
3BP-227 infusion (baseline), at the end of infusion of]
17TLu-3BP-227 (0), 5 minutes 1 minute, 30 minutes +5
minutes, +hour=5-minutes and 4 hours £30 minutes, 6
hours-+30-minutes;8-hours=+l-hour, 24 hours +£2 hours
and 48 hours +2 hours, and 72 to 96 hours £2 hours.
After the second and fourth additional administrations a
single blood collection will be performed at 24 hours
only (as close as possible to the SPECT/CT).

Table 9 Schedule of Assessment for Additional Cycles
in Case of Clinical Benefit and Good Tolerability
Footnote c:

After the first and the third additional administration,
blood samplings will be performed just before
7Lu-3BP-227 infusion (baseline), at the end of|
infusion of '”7Lu-3BP-227 (0), 5 minutes +1 minute,
30 minutes +5 minutes, 90 minutes =15 minutes and
4 hours £30 minutes, 24 hours £2 hours and 48 hours
+2 hours, and 72 to 96 hours £2 hours. After the second
and fourth additional administrations a single blood
collection will be performed at 24 hours only (as close
as possible to the SPECT/CT).

Clarification of inconsistency
between core trial  period
assessments and additional cycle
assessments

19.1

Table 9 Schedule of Assessment for Additional Cycles
in Case of Clinical Benefit and Good Tolerability
Footnote d:

prior to and at the end of '""Lu-3BP-227 infusion (0) as|
well as 30+£5 minutes, 90£15 minutes, 4 hours+4+0,
minutes after the end of '""Lu-3BP-227 infusion.

Table 9 Schedule of Assessment for Additional Cycles
in Case of Clinical Benefit and Good Tolerability
Footnote d:

prior to and at the end of '7’Lu-3BP-227 infusion (0) as
well as 30+£5 minutes, 90£15 minutes, 4 hours+30,
minutes after the end of '7’Lu-3BP-227 infusion.

Clarification of inconsistency]
between core trial  period
assessments and additional cycle
assessments

19.1

Table 9 Schedule of Assessment for Additional Cycles
in Case of Clinical Benefit and Good Tolerability
Footnote e:

at each cycle, a triplicate 12-lead ECG will be
recorded on Day 1 before the infusion (baseline). A

single 12-lead computerised standard ECG, with

Table 9 Schedule of Assessment for Additional Cycles
in Case of Clinical Benefit and Good Tolerability
Footnote e:

at each cycle, a triplicate 12-lead ECG will be recorded|

on Day 1 before the infusion (baseline) (minus
15 minutes). A single 12-lead computerised standard

Clarification
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paper printout, will be recorded in supine position after
at least 5 minutes of rest during each cycle on Day 1 at
the end of '7"Lu-3BP-227 infusion and at 4 hours after

the end of '7"Lu-3BP-227 infusion as well as at EOAC.

Assessment in blood sampling summary table:
Core trial

Clinical laboratory tests [a]

-Maximum blood volume per sample (mL): 25
-Maximum number of blood samples: ++

-Maximum total volume (mL): 275

Study number D-FR-01087-001 - Protocol v 8.0 Date: 12 June 2020

ECG, with paper printout, will be recorded in supine
position after at least 5 minutes of rest during each cycle
on Day 1 at the end of '"Lu-3BP-227 infusion
(£15 minutes) and at 4 hours (£30 minutes) after the

end of '""Lu-3BP-227 infusion as well as at EOAC.

Assessment in blood sampling summary table:
Core trial

Clinical laboratory tests [a]

-Maximum blood volume per sample (mL): 25
-Maximum number of blood samples: 10
-Maxim mL): 250

Amend blood volumes to reflect]
change in assessments
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-Maximum number of blood samples: + -Maximum number of blood samples: 2
-Maximum total volume (mL): 18 -Maximum total volume (mL): 20
19.2 Assessment in blood sampling summary table: Assessment in blood sampling summary table: Amend blood volumes to reflect]
EOCT/ED FOCT/E change in assessments
19.2 Blood sampling summary table: Blood sampling summary table:
Total volume over study period: Approximately 996 Total volume over study period: Approximately|
mL 820 mL
19.3 The following assessments in the haematology table| LTFU timepoints deleted Clarification of requirements
were removed from the LTFU: during the long-term follow-up.
RBC count
Haematocrit
MCV
193 Footnote added to the clinical chemistry table Footnote added to the clinical chemistry table: The testing of conjugated bilirubin
a only to be performed if the total bilirubin is| has been made optional because
abnormal i.e. outside the laboratory normal range | the  differentiation  between|
conjugated vs  unconjugated
bilirubin is usually needed only iff
the total bilirubin is elevated, to
find the cause of
hyperbilirubinemia. Hence the]
conjugated bilirubin test is not
required if the value of totall
bilirubin is within the laboratory|
normal range.
193 LTFU assessment added The following assessment in the clinical chemistry table| Clarification of requirements
was added to the LTFU: during the long-term follow-up.
Total bilirubin
193 The following assessments in the clinical chemistry] LTFU timepoints deleted Clarification of requirements
table were removed from the LTFU: during the long-term follow-up.
Albumin
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ALP

Calcium
Chloride

CRP

eGFR
Glucose
Potassium
Sodium

Total bilirubin
Total cholesterol
Total protein
TG

Uric acid

19.3

Assessment in clinical chemistry table

Glucose (fasting)

Assessment in clinical chemistry table
Glucose

Clarification

19.3

Urinalysis table
New assessment added

Urinalysis table
Specific gravity added

Clarification for consistency with
the eCRF

19.3

The following assessments in the urinalysis table were
removed from the LTFU:
Bilirubin

Blood

Glucose

Ketones

Leucocytes

Nitrite

pH

Protein

Proteinuria

Urobilinogen

Proteinuria (urine collection)

LTFU timepoints deleted

Clarification of requirements
during the long-term follow-up.
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SUMMARY & OUTCOME OF CHANGES:

STUDY NUMBER D-FR-01087-001

VERSION NUMBER AND
DATE

AMENDED PROTOCOL Version 8.0, 12 June 2020

SUBSTANTIAL [X] NON-SUBSTANTIAL[ ] |

REASON(S) FOR CHANGES The protocol was amended to update the following:

Clarification of the inclusion criteria for subject selection as
follows:

- to clearly state nonresectable locally advanced disease

- to clearly state that no further suitable treatment options
are available for subjects eligible for the study

Allow subjects screened and found positive for NTSR1 in the
""n-IPN01087 phase I diagnostic study to take part in this study
without having the diagnostic dose of '"’Lu-IPN01087 during the
screening phase

Extend the long-term follow-up period from 2 years to a maximum
of 5 years or until lost to follow-up, withdrawal of consent or
death, whichever occurs first.

Revision of the DLT criteria to adequately describe the grading as
stated in the CTCAE v5.0 dictionary

Revision of the subject discontinuation rules so if there are life
threatening toxicities outside of the DLT period, treatment will be
discontinued

Optimise the dosimetry evaluation through adaptation of the
imaging schedule

Clarification of biopsy collection

Clarification about COVID-19 added following the recent
pandemic

Make various clarifications and minor corrections for consistency

Other Action Required? CRF UPDATE Yes

No

LOCAL CONSENT FORM UPDATE | Yes

OXEOX

=
3
=
Q
3

N3

DATABASE UPDATE Yes

z
SO

ick one)

STATISTICAL ANALYSIS PLAN Yes
(SAP) UPDATE No

X

(tick one)
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