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1.0 STUDY SYNOPSIS

Name of Sponsor:

Nektar Therapeutics

Name of Active Ingredient:

NKTR-102; etirinotecan pegol

Title of Study:

A Phase 3 Open-Label, Randomized, Multicenter Study of NKTR-102 versus
Treatment of Physician’s Choice (TPC) in Patients with Metastatic Breast Cancer
Who Have Stable Brain Metastases and Have Been Previously Treated with an
Anthracycline, a Taxane, and Capecitabine

Study Period:

Approximately 35 months

Objectives:

Primary Objective:

To compare overall survival (OS) of patients who receive 145 mg/m> NKTR-102
given once every 21 days (q21d) with OS of patients who receive Treatment of
Physician’s Choice (TPC) selected from the following list of 7 single-agent
intravenous (IV) therapies: eribulin, ixabepilone, vinorelbine, gemcitabine,
paclitaxel, docetaxel, or nab-paclitaxel. TPC drugs will be administered per
standard of care.

Secondary Objectives:

e To compare the objective response rates (ORR) from NKTR-102 treatment
with that of TPC; assessment of tumor outside the CNS will use the Response
Evaluation Criteria in Solid Tumors (RECIST) version 1.1; assessment of
central nervous system (CNS) metastases will use the Response Assessment in
Neuro-Oncology Brain Metastases (RANO-BM)

e  To compare progression-free survival (PFS) from NKTR-102 treatment with
that of TPC; assessment of tumor outside the CNS will use RECIST
version 1.1; assessment of CNS metastases will use RANO-BM

e  To compare the clinical benefit rate (CBR) from NKTR-102 treatment with
that of TPC (i.e., the proportion of patients having complete response [CR].
partial response [PR], or stable disease [SD] for at least 4 months); CBR for
peripheral lesions and for CNS lesions will be separately described

e To compare the duration of response (DoR) from NKTR-102 treatment with
that of TPC

e To evaluate the safety profiles of NKTR-102 and TPC

e  To compare health-related quality of life (HRQoL) from NKTR-102 treatment
with that of TPC using the European Organisation for Research and Treatment
of Cancer (EORTC) Quality of Life Core 30 (QLQ-C30) with the BN-20
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questionnaire, the EuroQol 5D (EQ-5D-5L™) questionnaire, and the Brief
Fatigue Inventory (BFI)

Study Design:

This is an open-label, randomized, two-group, multicenter, international Phase 3
study of NKTR-102 versus TPC in patients with breast cancer brain metastases
(BCBM) who have stable brain metastases and have been previously treated with
an anthracycline, a taxane, and capecitabine in either the adjuvant or metastatic
setting (prior anthracycline may be omitted if not medically appropriate or
contraindicated for the patient).

In Group A, NKTR-102 will be administered at a dose level of 145 mg/m? on a
q21d schedule as a 90-minute intravenous (IV) infusion on Day 1 of each treatment
cycle. In Group B. TPC will be administered per standard of care. Patients
randomized to TPC will receive single-agent IV chemotherapy. limited to choice of
one of the following 7 agents: eribulin, ixabepilone, vinorelbine, gemcitabine,
paclitaxel, docetaxel. or nab-paclitaxel.

This study will randomize up to 220 patients using a 1:1 randomization ratio and
stratification based on geographic region, tumor receptor status, and Eastern
Cooperative Oncology Group (ECOG) status. At Screening, the Investigator must
determine which TPC will be offered to the patient.

Data will be collected on subsequent anticancer therapies in both treatment groups
from the time patients come off the study treatment until the time of primary data
analysis for OS.

An independent data monitoring committee (DMC) will assess interim safety and
efficacy data and determine final number of death events needed to provide 80%

conditional power based on the promising zone adaptive design
(Mehta & Pocock, 2011).

Key Entry Criteria:

An eligible patient is an adult female or male with histologically-confirmed
carcinoma of the breast.

Patients may have metastatic disease that is either measurable or non-measurable
by RECIST.

Patients must have a history of brain metastases that are non-progressing. Brain
metastases must have been previously treated with combination therapy (whole-
brain radiation, stereotactic radiation and/or surgery) > 14 days prior to
randomization or single-agent modality > 7 days prior to randomization. Patients
must be sufficiently recovered from whole-brain radiation or stereotactic radiation
and/or surgical resection with stable signs and symptoms of brain metastases per
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the investigator to randomize into the study (for patients who have undergone
definitive therapy within 7-14 days prior to randomization, the baseline head
imaging may be obtained up to 21 days following randomization). For patients
who have received whole-brain radiation, or stereotactic radiation and/or surgical
resection > 28 days prior to randomization, the signs or symptoms of brain
metastases must be stable > 28 days prior to randomization and head imaging must
be obtained within 28 days prior to randomization. Corticosteroids for patients
with brain metastases may be used as long as patients are on a stable or decreasing
dose for at least 7 days prior to randomization.

Prior therapy (administered in the neoadjuvant, adjuvant, and/or metastatic setting)
must include an anthracycline, a taxane, and capecitabine (prior anthracycline may
be omitted if not medically appropriate or contraindicated for the patient).

For triple-negative breast cancer, a minimum of 1 prior cytotoxic chemotherapy
regimen must have been administered for the indication of metastatic disease.

For hormone receptor-positive disease, a minimum of 2 cytotoxic chemotherapy
regimens must have been administered for the indication of metastatic disease as
well as at least 1 hormonal therapy. For human epidermal growth factor receptor 2
(HER2)-positive disease, a minimum of 2 cytotoxic chemotherapy regimens must
have been administered for the indication of metastatic disease as well as at least

1 HER2-targeted therapy. The last dose of chemotherapy must have been
administered within 6 months of the date of randomization into this study. Patients
must have Eastern Cooperative Oncology Group (ECOG) performance status of

0 or 1 with demonstration of adequate organ function.

Criteria for Evaluation:

The primary efficacy endpoint for the study is OS. After discontinuation of
therapy, all patients except those who withdraw consent must be followed (by
contact via phone, clinic visit, or chart views) at least every 12 weeks (+ 2 weeks)
until death. If allowed by country regulatory authorities and/or consented to by the
patient, study personnel may use public records to check for mortality for any
patient considered lost to follow-up and for patients who withdraw consent for
follow-up contact.

Documented tumor measurements are required using magnetic resonance imaging
(MRI) for brain imaging, and choice of computed tomography (CT) scans or

MRI for thorax and abdomen assessment, in combination with physical
examination and/or digital photography, as appropriate. Tumor assessments must
be performed at Screening and every 8 weeks (= 7 days) through Week 24 from
date of randomization, and every 12 weeks (+ 7 days) thereafter until documented
disease progression or death. To ensure that both groups of this study are assessed
for progression in a similar manner, tumor assessments must be obtained at this
interval, regardless of delays in chemotherapy due to toxicity. The same method of
assessment and the same technique for acquisition of tumor assessment data must
be used to characterize each identified and reported lesion at each measurement.

All patients must undergo tumor assessments performed at the participating study
center or at a radiology facility associated with the site. Tumor measurements will
be evaluated locally and centrally per RECIST and RANO-BM criteria. Local
assessments will be used for patient management and all tumor imaging (head,
chest, abdomen and other as appropriate) and digital photography must be
forwarded to a central imaging facility to permit blinded independent review.
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Statistical Plan and
Methods:

The study is powered for detecting superiority of NKTR-102 compared with TPC
in OS and up to 220 patients will be enrolled. The number of death events needed
to provide 80% conditional power for the final analysis will be determined at an
interim analysis when approximately 82 death events are available using the
promising zone adaptive method (Mehta & Pocock, 2011). The minimum and
maximum number of events for the final analysis will be 106 and 191,
respectively. Two-sided o of 0.001 will be used to test efficacy at the interim
analysis (efficacy zone-as part of promising zone design). One hundred ninety-one
(191) events will be able to demonstrate statistical significance for any observed
hazard ratio of 0.75 or better. The detailed event size adaptation rules based on
conditional power are provided in an appendix to the DMC charter.

One interim analysis and one final analysis will be conducted:

e Interim Analysis (IA — OS interim [o. = 0.001] and death events
re-estimation): when approximately 82 death events have been observed.

e Final Analysis (FA - OS final [significant p < 0.0499]): timing will be
determined at the time of IA using the promising zone adaptive method
(Mehta & Pocock, 2011) to estimate the death events needed.

The primary analysis of OS will be the Cui, Hung and Wang [CHW] test with pre-
specified weights (Cui, Hung, & Wang, 1999) to ensure type I error control and the
conventional test with equal weights for every patient will be conducted as a
sensitivity analysis.

If more than 10% of the study population (i.e., > 35 patients) received local
treatment for CNS lesions (SRS, WBRT or surgery) during the study, the
proportion of patients who received treatment for CNS lesions during the study
will be compared between treatment groups using Fisher’s exact test. The impact
of treatment for CNS lesions on OS will be evaluated using a Cox regression
model comparing patients who received treatment for CNS lesions with those who
did not receive treatment for CNS lesions.
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1.1 Study Schematic
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1.2 Adaptive Design Study Flow
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1.3 Schedule of Assessments
Cycle 1 Cycle 2+ End of
Screening Randomization Treatment | Follow-up
Day 1 Pre-Dose| Day1 (EOT)
<28 days prior | < 14 days prior <72 hours after <5 days 30 + 7 days Every
to to I{andomization prior o | &3 days after last dose 12 wks
Randomization | Randomization next cycle + 2 wks
Informed Consent X
Select TPC to be offered to patient X
Eligibility Criteria X
Medical History X
Prior Cancer Therapy, Surgery, and X
Radiotherapy
Receptor status (ER, PR, and HER2), X
and HER2)
Physical Exam - Complete X
Physical Exam - Symptom Directed X X X
Height X
Vital Signs (Temperature, BP, HR,
RR, Weight) X X X X
ECOG Performance Status X
Serum Pregnancy Test (WCBP only) * X X X
Central Lab: CBC with Differential ® X Pre-dose X
Central Lab: Serum Chemistry © X Pre-dose X
Central Lab (optional): PT ¢ X
Central Lab (optional): Urinalysis ¢ X
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Cycle 1 Cycle 2+ End of
Screening Randomization Treatment | Follow-up
Day 1 Pre-Dose| Day1 (EOT)
<28 days prior | < 14 days prior 2T b < 5 days 30+ 7 days E\'el?
o o Randomization priogio | = 3aye after last dose 2 wiks
Randomization | Randomization next cycle + 2 wks

Randomization X
Body Surface Area (BSA) X X
PK Blood Sample )
(Group A only: with consent) TEE=nEE PRt
UGT1AL1 Blood Sample x
(Group A only)
Biomarker Blood Sample )
(all patients; with consent) © Bt R o
PEG-antibody Blood Sampl s

-antibody Blood Sample X C2.C4 X
(Group A only: with consent) -
Dispense loperamide X As needed to maintain
(Group A only) supply
Chemotherapy: X X
NKTR-102 or TPCf
HRQoL (EORTC QLQ-C30 with BN- .
20, EQ-5D-5L™, and BFI) X Feerdose X X
Tumor Assessments: Radiological )
Exams by RECIST and RANO-BM? X Q8w (£ 7d) through Week 24, then every 12 weeks thereafter
Concomitant Medications ! X
Adverse Events X
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Cycle 1 Cycle 2+ End of
Screening Randomization Treatment | Follow-up
Day 1 Pre-Dose| Day1 (EOT)
<28 days prior | < 14 days prior <72 hours after < 5 days 30 + 7 days Every
to to Randomization priorto | &3 days after last dose 12 wks
Randomization | Randomization next cycle + 2 wks
Pharmacoeconomic questionnaires & Pre-dose X
Survival Follow-Upk X

Abbreviations: AE: adverse event; BFI: Brief Fatigue Inventory; BP: blood pressure; BRCA 1: breast cancer 1, early onset; BRCA 2: breast cancer 2, early onset; BSA: body surface area;
CBC: complete blood count; CR: complete response; ECOG: Eastern Cooperative Oncology Group; EORTC QLQ-C30: European Organization for Research and Treatment of Cancer
Quality of Life Core 30; EOT: end of treatment; EQ-5D-5L™: EuroQol 5D; ER: estrogen receptor; HER2: human epidermal growth factor receptor 2; HR: heart rate; HRQoL: health-
related quality of life; PK: pharmacokinetic; PR: partial response; PT: prothrombin time; RANO-BM: Response Assessment in Neuro-Oncology Brain Metastases; RECIST: Response
Evaluation Criteria in Solid Tumors; RR: respiration rate; TPC: treatment of physician’s choice; UGT1A1: uridine diphosphate-glucuronosyl transferase 1A1.

a. At Cycle 2 and beyond, urine or serum pregnancy test by local laboratory is acceptable if negative result is confirmed prior to dosing, provided that serum pregnancy test via the
central laboratory is obtained simultaneously.

b.  Central Laboratory results should be used to determine patient eligibility (Section 6.3); thereafter, central labs must be obtained prior to each cycle. If local lab results are used for
re-treatment decisions, duplicate central lab tests must be submitted to the central laboratory.

c.  All patients (Group A and B) must submit chemistry samples to the central lab for analysis. If local labs will also be obtained, patients randomized to Group A (NKTR-102) must
have the following assessed prior to dosing (to check electrolytes and kidney function): bicarbonate/CO2, calcium, chloride, potassium, sodium, and serum creatinine.

Samples (PT and urinalysis) should be collected pre-treatment only if indicated by clinical symptoms.

Biomarker blood sample to be collected prior to first dose.

NKTR-102 (145 mg/m? over 90 minutes via constant rate IV infusion); TPC may be in 21 or 28-day cycles as a single dose or at weekly intervals, as determined by the investigator.
Questionnaires should be completed on Day 1 of each Cycle prior to infusion and at End of Treatment visit.

P omoe o

Head imaging (MRI with contrast preferred per RANO-BM criteria); thorax and abdomen (CT with contrast preferred); pelvis if known disease. Tumor assessments continue through
follow-up phase and stop when there is documented PD per RECIST. Confirmation of response, either PR or CR, is required. A confirmatory radiological exam should be performed
> 4 weeks after the criteria for response are first met. All tumor imaging (head, chest, abdomen and other as appropriate) and digital photography must be forwarded to a central
imaging facility to permit blinded independent review (local assessment will be used for patient management).

i.  Concomitant Medications taken from the time of Informed Consent through End of Treatment should be collected.

j- Only Serious Adverse Events related to study procedures should be collected from the time of Informed Consent through first dose. All AEs, regardless of relationship, that occur
between Cycle 1 Day 1 through End of Treatment should be collected (sites should contact patients in both treatment groups at least weekly for the first 3 months while on study
drug). Only AEs related to study drug should be collected from EOT through follow-up. New related SAEs that occur > 30 days after last dose of study treatment will be recorded.

k.  After completion of therapy, all patients must be followed until death via phone contact, clinic visit, or patient chart review for every 12 weeks (+ 2 weeks) until the end of study (or as
directed by Sponsor).
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2.0 INTRODUCTION
2.1 Background

Although the overall survival of patients with advanced breast cancer has improved over the last
decade, the rising incidence of breast cancer brain metastases (BCBM) continues to be a major
clinical problem with a poor prognosis and an unmet medical need for effective therapies.

The prevalence of BCBM in unselected patients with advanced breast cancer disease has been
estimated to be 30%, and up to 80% of these have concurrent extracranial disease (Sorlie, 2003;
Kodack, 2015).

The cornerstone for treating patients having BCBM is radiotherapy and in select cases, surgery.
While whole brain radiotherapy and surgery have been shown to substantially reduce brain
metastases progression rates, there is no clear evidence of an effect on survival and patients are
at risk of serious quality-of-life altering adverse effects such as memory loss (Soon, 2014).
Although it is typically recommended that BCBM be treated with systemic chemotherapy before
or after radiotherapy or surgery (Gil-Gil, 2013), there are no approved chemotherapy regimens
specifically indicated for the management of BCBM, nor are there consensus-based
recommendations for the general chemotherapeutic management of BCBM (guideline on the
disease management of patients with human epidermal growth factor receptor 2 (HER2)+ breast
cancer and brain metastases was recently published in 2014 [Ramakrishna, 2014]). In principle,
clinicians have available the entire armamentarium of chemotherapeutics that are used in the
treatment of metastatic breast cancer, however, unfortunately, chemotherapy results in minimal
potency on brain metastases (Anderson, 2013; Steeg, 2011) due to the following limitations:

1. Blood-tumor barrier: Although compromised, the blood-tumor barrier is still effective in
precluding efficient entry of chemotherapeutic agents into the brain metastases
(Lockman, 2011);

2. Efflux transporters: Many of the chemotherapeutics approved for treatment of metastatic
breast cancer are known substrates for efflux transporters (such as P-glycoprotein) that are
highly expressed at the blood-tumor barrier. This ultimately results in poor distribution to
both intra-cranial and extra-cranial lesions (Kemper, 2003; Schinkel, 1999; Wils, 1994;
Taub, 2005; Lin, 2011; Polli, 2001; Shen, 2011; Taur, 2011);

3. Resistance: Metastatic tumors are either intrinsically resistant to therapy or eventually
acquire resistance at some point during chemotherapy exposure due to numerous
mechanisms. While various cytotoxic therapies are available for patients with breast cancer
brain metastases, drug resistance is inevitable and response rates are low
(Andreopoulou, 2013; Lalla, 2014; Seidman, 2011); and
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4. Cumulative toxicities: Therapeutic options are limited for patients with advanced cancer
when overlapping and/or cumulative toxicities (in particular, neuropathy, myelosuppression,
fatigue, and cardiomyopathy) are present (Andreopoulou, 2013; Florea, 2013).

Thus, due to the paucity of brain-permeable chemotherapeutic agents, choice of therapy is often
guided by an agent’s activity against systemic disease. In fact, data from patients with

BCBM suggest that control of systemic disease is strongly associated with improved outcomes
(Lin, 2008; Melisko, 2008; Lin, 2013).

Unfortunately, treatment options for patients with central nervous system (CNS) relapse or
progressive BCBM after surgery and radiotherapy approaches remain limited, with literature
reviews of small prospective trials showing only modest response rates and short duration of
benefit. Currently available chemotherapies distribute poorly to lesions in the brain due to
difficulties penetrating the blood-tumor barrier (BTB) and because they are substrates of the
efflux transporters expressed at the BTB. Unlike many other chemotherapeutics, NKTR-102 is
not a substrate of such efflux transporters, and NKTR-102 has demonstrated enhanced
permeation and retention (EPR) in pre-clinical models, resulting in high concentrations of its
active metabolite (7-ethyl-10-hydroxy-camptothecin; the active metabolite of irinotecan [SN38])
in brain tumors.

In a mouse xenograft model of BCBM, NKTR-102 exhibited preferential accumulation
(170-fold) in brain tumors over the corresponding plasma concentrations by seven days postdose.
Once in the tumor, NKTR-102 served as reservoir for continued release of SN38, as reflected by
a 30-fold higher concentration of SN38 in tumor tissue compared with plasma. In contrast,
tumor accumulation and retention of SN38 were not observed after treatment with irinotecan.

In a mouse xenograft model of BCBM, NKTR-102 resulted in a median survival of 74 days, with
50% of animals surviving to the end of the 91-day study. Metastatic tumor burden was nearly
eliminated in these animals. In contrast, irinotecan (administered at the same strength as
NKTR-102) lacked efficacy in this model, as indicated by a median survival of 37 days, which
was the same as observed in the vehicle control group (Adkins, 2015).

Patients with a history of stable brain metastases were included in the BEACON Study

(BrEAst Cancer Outcomes with NKTR-102): A Phase 3 Open-Label, Randomized, Multicenter
Study of NKTR-102 versus Treatment of Physician’s Choice (TPC) in Patients with Locally
Recurrent or Metastatic Breast Cancer Previously Treated with an Anthracycline, a Taxane, and
Capecitabine. The inclusion of patients with breast cancer and brain metastases was based on the
pre-clinical data suggesting potential benefit in this group of patients. This population was also
pre-specified as a sub-group of interest in the BEACON study analysis plan.
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2.2 BEACON Study Results in Patients with a History of Brain Metastases

In the BEACON study (Perez, 2015 [Appendix 2]), a total of 852 patients were randomized (1:1)
to either NKTR-102 (145 mg/m? q21d) or TPC administered per standard of care. Patients in the
TPC treatment group received one of the following intravenous (I'V) single-agents: eribulin,
ixabepilone, vinorelbine, gemcitabine, paclitaxel, docetaxel, or nab-paclitaxel.

Figure 1 shows that single-agent NKTR-102 resulted in a 2.1 month increase in median overall
survival benefit over the treatment of physician’s choice (12.4 vs. 10.3 months; P = .0835) with a
hazard ratio (HR) of 0.87 (95% confidence interval [CI], 0.747 to 1.019).

Figure 1: BEACON Study Kaplan-Meier Plot for Overall Survival Intent-to-
Treat Population
NKTR-102 (n = 429, [events = 318]);m0OS(95% Cl) 12.4 mos (11.0, 13.6)
TPC (n = 423, [events = 329]);mOS(95% Cl) 10.3 mos (9.0, 11.3)
1.0 4
0.8 HR (95% Cl): 0.872(0.747,1.019)
Log-Rank P-value: 0.0835
:?:“ 0.6 1
g
1]
2
<)
a 04
®
2
2
» 02-
0.0 1
Number at Risk:
429 392 33 276 2189 161 9 53 25 10 3
423 371 301 229 177 142 93 52 25 9 2
T | I T T I I T T I I
0 3 6 9 12 15 18 21 24 27 30
Months from Randomization
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Although the study did not reach statistical significance for the primary efficacy endpoint, there
was a clinically meaningful and statistically significant improvement in overall survival (OS) for
the patients randomized to NKTR-102 who entered the study with a history of brain metastases
at baseline in a pre-specified subset analysis.

A total of 67 patients with a history of baseline brain metastases were randomized to the
BEACON study. Eligibility criteria required that these patients have had surgical resection,
whole brain radiotherapy, and/or stereotactic radiation. Use of corticosteroids for brain
metastases had to have been discontinued for at least 3 weeks prior to randomization, and signs
or symptoms of brain metastases had to be stable for at least 28 days prior to randomization.

No known progression of brain metastases (by imaging as assessed by Response Evaluation
Criteria in Solid Tumors [RECIST]) was permitted, and patients with leptomeningeal disease or
meningeal carcinomatosis were excluded.

Of the 67 patients in the BEACON BCBM subgroup, in the primary survival analysis, a total of
60 deaths had occurred, comprised of 31 (86%) in the NKTR-102 group and 29 (94%) in the
TPC group. Pre-specified BCBM subgroup analyses demonstrated a significant improvement in
survival with a doubling of survival in the NKTR-102 group (10.0 months) versus the TPC group
(4.8 months). The estimated median overall survival of 4.8 months for patients with breast
cancer brain metastases (BCBM) treated with TPC in the BEACON study was consistent with
the reported median OS from previously published clinical studies. A review of the literature
from selected clinical trials of systemic therapies for the treatment of BCBM report median OS
in the range of 5.0 to 6.4 months (Freedman, 2011; Iwamoto, 2008; Lin, 2009;

Christodoulou, 2005). The Kaplan-Meier curves for this subgroup are displayed in Figure 2.
This significant reduction in death associated with NKTR-102 resulted in a HR of 0.51

(95% CI, 0.304 to 0.858; P < 0.01).
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Figure 2: Kaplan-Meier Plot for Overall Survival Intent-to-Treat Population
with Brain Metastases History
Events mOS (mos) (95% CI)
104 NKTR-102 (n=36) 31 10.0 (7.8-15.7)
TPC (n=31) 29 4.8 (3.7-7.3)
B L'H HR (95% Cl): 0.511(0.304,0.858)
L\ Log-Rank P-value: 0.0099
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Months from Randomization

The trends in survival and response that favored NKTR-102 over TPC in all patients with a
history of brain metastases (N = 67) were also observed (post hoc) in the subgroup of these
patients (N = 37) with radiographic evidence of brain lesions at baseline. Figure 3 shows that
median OS was 13.2 months (95% CI, 8.6 to 19.6) for the NKTR-102 arm (n = 19) and

5.8 months (95% CI, 3.5 to 8.6) for the TPC arm (n = 18) in this patient subgroup. Partial
responses were observed in 5 of 32 (15.6%) patients in the NKTR-102 arm and 1 of 27 (3.7%)
patients in the TPC arm. There were no complete responses in either treatment group.

Page 28 of 144




Protocol No.: 15-102-14: Amendment 4.1 (Germany) NKTR-102

Figure 3: Kaplan-Meier Plot for Overall Survival in Patients with Tumor in
Brain at Baseline (N = 37)
1.0 NKTR-102 (n = 19, [events = 15]):mOS(95% Cl) 13.2 mos (8.6, 19.6)
TPC (n = 18, [events = 16]);mOS(95% Cl) 5.8 mos (3.5, 8.6)
gia HR (95% Cl): 0.446(0.218,0.915)
i Log-Rank P-value: 0.0239
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In the BCBM subgroup, 44 (66%) of the 67 patients had liver metastases at study entry and

48 (72%) had a high burden of systemic disease (defined as those patients with 3 or more sites of
metastatic disease). In these two subsets, NKTR-102 resulted in a survival advantage over TPC.
For the patients with BCBM and liver metastases at study entry, etirinotecan pegol demonstrated
a hazard ratio for survival of 0.53 [95% CI: 0.28, 0.999]); for BCBM patients with three or more
sites of metastatic disease, the hazard ratio for survival was 0.48 [95% CI: 0.26, 0.89]). These
findings are similar to the improvement in overall survival for these subgroups in the ITT
population in BEACON, in which the hazard ratio for the 456 patients who had liver metastases
at study entry equaled 0.73 [95% CI: 0.59, 0.89]) and 403 patients with three or more sites of
metastatic disease had a hazard ratio of 0.77 [95% CI: 0.62, 0.95]).

NKTR-102 treatment was also associated with considerable improvement in 6- and 12-month
survival rates. The 6-month rate was 72.2% for the NKTR-102 BCBM group compared with
45.2% for TPC BCBM; corresponding 12-month rates were 44.4% and 19.4%, respectively.
Median progression-free survival (PFS) was 3.1 months for NKTR-102 and 2.7 months for
TPC (HR, 0.840; 95% CI, 0.492 to 1.433; P =0.52).
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Progression-free survival rates at 6 months were 28.6% in the NKTR-102 BCBM group and
19.5% in the TPC BCBM group. In patients with evidence of stable brain lesions on
radiographic scans at study entry, median OS was 13.2 months in the NKTR-102 group (n = 19)
compared with 5.8 months for TPC group (n = 18); this, too, reached statistical significance
(HR, 0.449; 95% CI, 0.218 to 0.915; P = 0.02). The proportion of patients alive at 6 and

12 months were 90% and 50%, respectively, in the NKTR-102 group compared with 58% and
22%, respectively, in the TPC group.

Among patients with measurable disease at baseline in the BEACON BCBM subgroup
(NKTR-102, n = 32; TPC, n = 27), 5 patients (15.6%) had an objective response in the
NKTR-102 group compared with 1 (3.7%) patient in TPC group. Of the remaining patients,
approximately one-third of patients in each group had stable disease (SD); 44% of patients in the
NKTR-102 group had progressive disease (PD) compared with 33% PD in the TPC group.

The percent of patients with documented progression in target or non-target brain lesion(s) was
similar between the 2 groups, i.e., 28% and 26%, respectively.

A post-hoc analysis of the survival data was completed according to the validated
diagnosis-specific Graded Prognostic Assessment (GPA) index (Sperduto, 2012a;

Sperduto, 2012b). Sperduto et al. evaluated a multi-institutional database of 400 patients with
newly-diagnosed brain metastases from breast cancer. Three prognostic factors for survival were
identified including Karnofsky Performance Status (KPS), tumor subtype (classified by human
epidermal growth factor receptor 2, estrogen receptor, and progesterone receptor), and age.

GPA numerical categories ranged from 0 to 4, with lower scores predictive of a worse prognosis
following a diagnosis of brain metastases.

The 2 groups in the intent-to-treat (ITT) BEACON study population were balanced for these
GPA indices (KPS, age, and tumor subtype) at baseline (Sperduto, 2012a; Sperduto, 2012b). Of
the 67 patients in the history of brain metastases (BMH) subgroup (i.e., the subgroup with a
history of brain metastases), 23 had a low GPA score (0 to 2) and 43 had a higher score

(2.5 t0 4.0). Slightly more patients in the NKTR-102 BMH group had a low (poorer) GPA score,
36% versus 32%; however, the mean (2.3) and median (2.5) GPA scores were the same for both
treatment groups (Table 1). The median OS for patients with a GPA of 0 to 2 was 7.8 months for
NKTR-102 and 3.8 months for TPC (HR, 0.265; 95% CI, 0.098 to 0.720; P < 0.01; Table 1).

The median OS for patients with a GPA of 2.5 to 4 was 13.2 months for NKTR-102 and

6.9 months for TPC (HR, 0.541; 95% CI, 0.282 to 1.039; P = 0.0616); Kaplan-Meier curves are
depicted in Figure 3. The same analyses were conducted for patients who had evidence of stable
brain metastases at baseline. The same trend was seen in this smaller group (NKTR-102, n = 19;
TPC, n = 18). The median OS for patients with a GPA of 0 to 2 was 9.6 months for NKTR-102
and 3.5 months for TPC; median OS for patients with a GPA of 2.5 to 4.0 was 16.8 months for
NKTR-102 and 6.9 months for TPC (Figure 4). According to this validated prognostic index,
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NKTR-102 was superior to TPC among patients with a history of brain metastases with a hazard
ratio of 0.467 after adjusting for GPA in the Cox regression model.

Table 1: Overall Survival, Progression Free Survival, and Response Rate for
Patients with History of Brain Metastases (ITT Population)

BMH Subgroup
NKTR-102 TPC
(n=36) (n=31) p-value
Objective response rate 5 (15.6%) 1 (3.7%) 0.2047
Evaluable population ? n=232 n=27
(95% CI) (5.3-32.8) (0.1-19.0)
Complete response 0 0
Partial response 5 (15.6%) 1 (3.7%)
Stable disease 9 (28.1%) 9 (33.3%)
Progressive disease 14 (43.8%) 9 (33.3%)
Not evaluable 4 (12.5%) 8 (29.6%)
Progressive disease in brain lesion ° 9 (28.1%) 7 (25.9%)
Overall survival (months)
Median 10.0 4.8 <0.01
(95% CI) (7.8-15.7) (3.7-1.3)
6-month OS rate 72.2% 45.2%
12-month OS rate 44.4% 19.4%
Progression-free survival (months)
Median 3.1 2.7 0.5234
(95% CI) (1.8-4.0) (1.8-3.7)
3-month PFS rate 50.1% 50%
6-month PFS rate 28.6% 19.5%
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Table 1: Overall Survival, Progression Free Survival, and Response Rate for
Patients with History of Brain Metastases (ITT Population) (Cont'd)

Stable Brain Lesions at Study Entry
NKTR-102 TPC
(n=19) (n=18) p-value
Objective response rate 4 (25%) 1 (6.3%) 0.3326
Evaluable population® 16 16
95% CI (7.3-52.4) (0.2-30.2)
Complete response 0 0
Partial response 4 (25%) 1 (6.3%)
Brain lesion status in responders® 3SD;1CR 1 SD
Stable disease 5(31.3%) 6 (37.5%)
Progressive disease 6 (37.5%) 4 (25%)
Not evaluable 1 (6.3%) 5(31.3%)
Progressive disease in brain lesion 6 (37.5%) 6 (37.5%)
Overall survival (months)
Median 13.2 5.8 0.0239
95% CI (8.6-19.6) (3.5-8.6)
6-month survival rate 89.5% 50%
12-month survival rate 57.9% 22.2%
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Table 1: Overall Survival, Progression Free Survival, and Response Rate for
Patients with History of Brain Metastases (ITT Population) (Cont'd)

Graded Prognostic Assessment (GPA)
NKTR-102 TPC

OS by GPA category — BMH Subgroup (1=36) (n=31) p-value
Oto2

n 13 10

Median, months 7.8 38 <0.01
25t04

n 23 21

Median, months 13.2 6.9 0.0616
OS by GPA category — Stable brain NKTR-102 TPC
lesions at baseline (n=19) (n=18) p-value
Oto2

n 6 5

Median, months 9.6 35 0.0206
2.5t04

n 13 13

Median, months 16.8 6.9 0.0568

Abbreviations: BMH: history of breast cancer brain metastases; CI: confidence interval; CR: complete response;
GPA: Graded Prognostic Assessment; OS: overall survival; PFS: progression-free survival; SD: stable disease;
TPC: treatment of physician’s choice

a. Efficacy evaluable population (measurable disease at baseline required).
b. Target or non-target lesions.

c. No responders in patients with baseline target lesions; all responding patients had non-target lesions.
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Figure 4: Overall Survival by Graded Prognostic Assessment (GPA) Index
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23 NKTR-102

NKTR-102 is a topoisomerase I inhibitor polymer conjugate that was engineered by attaching a
polyethylene glycol (PEG) polymer to irinotecan molecules that are released following in vivo
cleavage of a biodegradable linker. As a pro-drug of irinotecan, it was designed to improve both
safety and efficacy by producing lower peak plasma concentrations and prolonging the half-life
of irinotecan and its main active metabolite SN38 (37 days versus 2 days, respectively).

Irinotecan is a topoisomerase I inhibitor antineoplastic agent that is well characterized and
widely used to treat colorectal and other gastrointestinal (GI) cancers. The active metabolite of
irinotecan, SN38, interferes with deoxyribonucleic acid (DNA) replication and cell division by
inhibiting topoisomerase I. Although irinotecan has shown single-agent objective responses in
breast cancer in Phase 1 and 2 studies and has been approved for this indication in Japan, it is not
approved by any regulatory authority in the European Union or United States (US) for the
treatment of breast cancer.

Please refer to the NKTR-102 Investigator’s Brochure for detailed preclinical and clinical study
data. Please also see (Perez, 2015 [Appendix 2]) for further information on the BEACON study.

Additional evidence for NKTR-102’s activity in CNS tumors was obtained in a study in

20 patients with heavily-pretreated (median of 3 prior therapies), high-grade glioma after
recurrence on bevacizumab who were then treated with NKTR-102 (Nagpal, 2015). In this
open-label study, 18 patients were diagnosed with glioblastoma multiforme; 3 of the 18 (17%)
had a partial response, with two responses lasting for > 18 months.

2.3.1 NKTR-102 Safety Profile

As of October 2015, 881 patients across all NKTR-102 clinical studies (completed and ongoing;
single-agent and combination therapy) have received at least one dose of NKTR-102. Refer to
the current version of the Investigator’s Brochure for additional safety data.

Observations across all studies (including safety data from ongoing studies) have been generally
consistent with regard to the overall safety profile of NKTR-102. Gastrointestinal toxicity,
especially diarrhea, is the most common and clinically-significant toxicity. Other frequently
observed adverse events (AEs) include nausea, vomiting, fatigue, decreased appetite, abdominal
pain, constipation, and dehydration.

Diarrhea and dehydration secondary to diarrhea were the most common serious adverse events
(SAEs) across all studies evaluating NKTR-102, occurring at frequencies of 9.7% and 4.1%,
respectively. The incidence of treatment-emergent > Grade 3 diarrhea in the Phase 3 BEACON
study in patients with BCBM at the recommended dose and schedule was 9.6%; there were no
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instances of Grade 4 diarrhea, dehydration, or vomiting. Prolonged severe diarrhea with
dehydration leading to pre-renal azotemia and subsequent acute renal insufficiency has been fatal
in 4 patients (1 patient in each of the Phase 2 studies in metastatic colorectal, ovarian, and breast
cancers, and 1 patient in the Phase 3 BEACON study). Early onset cholinergic-mediated
diarrhea has been observed with NKTR-102. Late-onset, severe diarrhea can occur and may be
life-threatening if treatment is delayed. The median time to onset of Grade 3 diarrhea for
NKTR-102 in the Phase 3 BEACON study was 43 days (range 3 to 488 days). Early, proactive,
and aggressive intervention with anti-diarrheal therapy, IV hydration, and maintenance of
electrolyte balance had a significant favorable effect on the clinical course of events, preventing
volume depletion and the development of renal failure.

Myelosuppression, especially neutropenia, can occur in patients receiving NKTR-102; however,
data from clinical studies evaluating NKTR-102 suggest a lower frequency and severity of
neutropenia with NKTR-102 than with irinotecan. NKTR-102 administered at a dose level of
145 mg/m? in a q21d schedule in the Phase 3 BEACON study resulted in an overall neutropenia
incidence of 21.4%; about one-third of these (7.5%) were > Grade 3 neutropenia. The onset of
neutropenia in the concomitant setting of severe diarrhea and dehydration with fever and
infection must be carefully monitored and proactively treated, as it can potentially lead to
neutropenic sepsis, which may be fatal.

Safety results from the Phase 3 BEACON study show a generally manageable safety profile for
NKTR-102. Common toxicities (related and unrelated) with a frequency > 20% are listed by
grade in Table 2.

Table 2: Treatment Emergent Adverse Events with a Frequency > 20%,
Study 11-PIR-11 (BEACON, N = 425)

Adverse Event Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Total
Diarrhea 41.6% 14.8% 9.6% - - 66.1%
Nausea 36.9% 19.5% 3.5% - - 60.0%
Vomiting 26.4% 11.5% 2.8% - - 40.7%
Fatigue 14.6% 15.3% 4.5% - - 34.4%
Decreased appetite 19.5% 10.1% 1.2% - - 30.8%
Constipation 20.0% 6.1% 0.2% - - 26.4%
Headache 15.8% 5.4% 1.2% - - 22.4%
Asthenia 9.6% 10.1% 1.9% - - 21.6%
Abdominal pain 11.5% 8.7% 1.2% - - 21.4%
Neutropenia 2.1% 11.8% 5.4% 2.1% - 21.4%
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2.3.1.1 Study Drug Discontinuation due to Adverse Events and Physician Decision

A summary of the most common treatment-emergent adverse events (TEAEs) leading to study
drug discontinuation (> 1 patient in the NKTR-102 treatment arm) is presented in Table 3. There
was a higher overall incidence of TEAESs leading to discontinuation in the NKTR-102 treatment
arm (11.1%) compared with TPC (6.7%), and there was a higher incidence of diarrhea leading to
discontinuation in the NKTR-102 treatment arm (3.1%) compared with the TPC treatment arm
(0.0%). The incidence of neuropathy leading to discontinuation was higher in the TPC treatment
arm (2.2%) compared with the NKTR-102 treatment arm (0.2%).

Strict protocol-mandated diarrhea management guidelines were implemented in the BEACON
study, including requirements for removal of patients from the study due to diarrhea. Guidelines
were created based on the safety experience obtained in the prior Phase 2 program where

Grade > 3 diarrhea occurred at a rate of approximately 20%. Dose reductions were required to
prevent the possibility of accumulation of active drug upon repeated dosing; occurrence of
Grade > 2 diarrhea was controlled by temporary discontinuation of NKTR-102. The BEACON
protocol mandated discontinuation after the third occurrence of Grade > 2 diarrhea. Because the
incidence of Grade > 3 diarrhea is less than 10% with the implementation of diarrhea
management guidelines, and given that the median time to resolution for all Grades of diarrhea
was 1.5 days, any subsequent studies will not require treatment discontinuation after 3 episodes
of Grade > 2 diarrhea.

Also of importance, a greater proportion of patients were removed from NKTR-102 (2.8%) for
neutropenia compared with TPC (0.2%), despite the lower rate of Grade > 3 neutropenia with
NKTR-102 (9.6%) compared with that of TPC (30.6%). Comparing NKTR-102 with TPC,
neutropenia was also different in terms of time to onset (median time to onset of 62 versus 17
days for the NKTR-102 and TPC arms, respectively). In addition, patients were required to be
discontinued due to recurrent Grade 2 neutropenia in the NKTR-102 group due to the long
elimination half-life (typically the TPC drugs required recurrent Grade 3 neutropenia, not
ameliorated by growth factor support, in order to discontinue from therapy). In addition, the
median time to onset of Grade > 3 neutropenia was 120 days on NKTR-102 compared with 16
days on TPC, supporting the potential of this toxicity to be cumulative in nature.
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Table 3:

NKTR-102

Summary of TEAEs Leading to Study Drug Discontinuation by

Preferred Term (> 1 Patient in NKTR-102 or TPC Treatment arm)

(Safety Population)
Preferred Term * l\ig ];1:-2150)2 (NT=P§) 6)
Total Number of TEAEs Leading to Study Drug Discontinuation ® 47 27
gilsr(r;l(t)f:l 1(1)5 ;a;;ents With at Least One TEAE Leading to Study Drug 47 (11.1%) 27 (6.7%)
Diarrhea 13 (3.1%) 0
Neutropenia® 12 (2.8%) 1 (0.2%)
Pleural effusion 2 (0.5%) 2 (0.5%)
Vomiting 2 (0.5%) 0
Neuropathy? 1(0.2%) 9(2.2%)
Dyspnea 0 2 (0.5%)
Fatigue 0 2 (0.5%)

Abbreviations: MedDRA: Medical Dictionary for Regulatory Activities; TEAE: treatment-emergent adverse

event; TPC: treatment of physician’s choice
a. MedDRA v. 14.1

b. The total number of TEAEs counts all TEAEs for patients. A patient is counted only once within each
summary level. The adverse event that was reported as the primary reason for study drug discontinuation is

summarized.

c. Neutropenia includes neutropenia, neutrophil count decreased, febrile neutropenia, and neutropenic sepsis.
d. Neuropathy includes neuropathy peripheral, peripheral sensory neuropathy, paresthesia, neurotoxicity,

neuralgia, peripheral motor neuropathy, and polyneuropathy.

A higher proportion of patients were withdrawn from treatment due to physician decision in the
TPC arm (57/423; 13.5%) compared with the NKTR-102 arm (28/429; 6.5%). Typical reasons
for clinical progression included symptoms of underlying disease such as increasing dyspnea,
general deterioration, and reduced performance status. In the presence of clinical evidence
suggesting progression, benefit/risk assessment may lead to discontinuation of treatments with

less tolerable safety profiles (e.g., TPC).

The nature, scope, and severity of the safety findings to date with NKTR-102 are clinically
manageable and consistent with findings common to treatments for patients with MBC.
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2.3.2 Safety of NKTR-102 Compared with 7 TPC Agents in the BEACON Study

Given the known safety profiles of NKTR-102 and each of the treatments in the TPC arm
administered in the BEACON study, adverse events of special interest included diarrhea and
neutropenia. The incidence of AEs of special interest (diarrhea, neutropenia) was generally as
expected, given the known safety profiles of the treatments in each treatment arm. There was a
higher incidence and greater severity of gastrointestinal (GI) symptoms, particularly diarrhea
associated with NKTR-102, and higher incidence and greater severity of events related to
myelosuppression, particularly neutropenia associated with TPC.

Diarrhea

Of the 66.1% of patients in the NKTR-102 treatment arm who experienced diarrhea, most of the
events were Grade 1 (41.6%) to Grade 2 (14.8%); 9.6% of patients randomized to NKTR-102
experienced Grade 3 diarrhea, and none experienced Grade 4 or 5 diarrhea. The overall median
time to onset of Grade 2 or higher diarrhea was 39.5 days (range 1 to 471 days) in the
NKTR-102 treatment arm, compared, with a median of 66.5 days (range 1 to 385 days) in the
TPC treatment arm. The overall median time to onset of Grade 3 diarrhea in the NKTR-102
treatment arm was 43 days (range 3 to 488 days), compared with a median of 7 days (range 1 to
79 days) in the TPC treatment arm; 41 patients in the NKTR-102 treatment arm compared with
5 patients in the TPC treatment arm experienced Grade 3 diarrhea. Median duration of diarrhea
of any grade was lower in the NKTR-102 treatment arm (1.5 days, range 1 to 52 days) than in
the TPC treatment arm (3 days, range 1 to 123 days). Median duration of Grade > 3 diarrhea
was 6 days in the NKTR-102 treatment arm (range 1 to 31 days) and 4 days in the TPC treatment
arm (range 1 to 21 days).

Dose reductions occurred in 47 patients (11.1%) in the NKTR-102 arm, with 63 patients (14.8%)
receiving a dose delay due to diarrhea; the corresponding proportions of patients in these
categories in the TPC treatment arm were 0.5% and 0.7%, respectively. The median NKTR-102
dose delay was 7 days (range 4 to 35 days).

Overall, 60.4% of patients in the NKTR-102 treatment arm and 12.1% of patients in the
TPC treatment arm received concomitant medications belonging to the “anti-diarrheals, intestinal
anti-inflammatory/anti-infective agents” ATC Level 2 drug class.
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Neutropenia

In the BEACON study, the incidence of neutropenia was higher in the TPC treatment arm

(175 patients, 43.1%) than in the NKTR-102 treatment arm (111 patients, 26.1%). Moreover, the
neutropenia events were more severe in the TPC treatment arm, with 19.5% of patients
experiencing Grade 3 neutropenia, 11.1% experiencing Grade 4 neutropenia, and

0.2% experiencing Grade 5 neutropenia, compared with 7.5%, 2.1%, and 0%, respectively, in the
NKTR-102 treatment arm. Median time to onset for any grade neutropenia was 62 days (range 4
to 614 days) in the NKTR-102 treatment arm, compared with 17 days (range 1 to 225 days) in
the TPC treatment arm. The median time to onset of Grade >3 neutropenia for patients treated
with NKTR-102 was longer than for TPC (120 vs. 16 days).

Dose modification decisions varied between the two arms, in that NKTR-102 required dose
delays and dose reductions due to Grade 2 neutropenia, and the TPC drugs were typically not
delayed nor reduced unless the patient experienced Grade 3 neutropenia. Dose delays due to
neutropenia occurred in 34 patients (8.0%) in the NKTR-102 treatment arm, compared with

81 patients (20.0%) in the TPC treatment arm; dose reductions due to neutropenia occurred in
61 patients (14.4%) in the NKTR-102 treatment arm, compared with 56 patients (13.8%) in the
TPC treatment arm. The median NKTR-102 dose delay was 7 days (range 1 to 22 days); dose
delay was not evaluable for the overall TPC arm because of the variety of TPC treatment
regimens.

Overall, 51 patients (11.7%) in the NKTR-102 treatment arm and 110 patients (26.0%) in the
TPC treatment arm received concomitant medications belonging to the “immunostimulants”
(hematopoietic growth factors) ATC Level 2 drug class for neutropenia.

233 Safety Conclusions

In the BEACON study, NKTR-102 was associated with fewer Grade > 3 toxicities compared
with the TPC arm (48.0% versus 63.1%; P <0.001). As expected, a higher incidence of

GI events occurred in the NKTR-102 treatment arm, in particular mild-to-moderate diarrhea.

In contrast, on the TPC arm, there was a higher incidence of myelosuppression and neuropathy.
The differentiated mechanism of action and pharmacokinetics of a long-acting topoisomerase-I
inhibitor (NKTR-102) not only resulted in a superior safety profile compared with TPC but in a
safety profile substantially distinguished from currently-available therapies for MBC. This
difference is critical, as sequential monotherapy by 2 agents with overlapping toxicities may
result in clinically-significant treatment delays or further reduce available treatment options.
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24 Comparator Drug

Breast cancer is a widely heterogeneous disease and there is no general consensus regarding the
best approach for treating BCBM. Multiple prognostic factors such as a patient’s functional
status, tumor receptor status, number of brain lesions, and extent of systemic disease are taken
into consideration when choosing treatment options. In clinical practice, physicians may
subjectively base decisions on these factors due to the lack of generalized standard practice
guidelines for the treatment of BCBM. Moreover, given that intracranial lesions are notoriously
resistant to chemotherapeutics, it is not surprising that there are no approved agents, cytotoxic or
targeted, for the treatment or prevention of BCBM (Lin, 2013; Hambrecht, 2011). Conventional
chemotherapeutics in standard doses are used to treat BCBM in hormone receptor-positive and
triple-negative disease (Lombardi, 2014; Lin 2013; Hambrecht 2011; Lim, 2012; Arslan, 2014;
Gil-Gil, 2013).

Depending on the breast cancer subtype, up to 80% of breast cancer patients with brain
metastasis have synchronous extracranial disease (Sorlie, 2003; Kodack, 2015), and data in
patients with BCBM suggest that control of systemic disease is strongly associated with
improved outcomes (Lin, 2008; Melisko, 2008; Lin, 2013).

Since this study is designed to be confirmatory to the BEACON study in evaluation of
NKTR-102 treatment on a BCBM population, the treatment of physician’s choice will remain the
same as was used in BEACON and will include the following chemotherapeutic agents in the
comparator group:

e Eribulin

e Vinorelbine
e Gemcitabine
e Paclitaxel

e Docetaxel

e Nab-paclitaxel

e Ixabepilone
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2.5  Risks/Benefits and Population

There is no standard of care or universal chemotherapeutic approach for treating patients with
BCBM after progression with an anthracycline, a taxane, and capecitabine. Choice of
chemotherapeutic agent is driven by the nature and timing of prior therapy, extent of systemic
and intracranial disease burden, cancer-related symptoms, patient preference, and availability of
specific drugs in a given country. With an expected survival of < 1 year, current agents for
treating BCBM patients are not optimal. New chemotherapeutic agents are urgently needed,
especially agents with a non-overlapping mechanism of action to mitigate potential
cross-resistance and reduce overlapping toxicities.

The encouraging survival findings among the BEACON study patients with a history of brain
metastases who received NKTR-102 indicate that the potential benefit/risk profile justifies the
exploration of NKTR-102 in this population.

2.6 Study and Dose Rationale

A single dose of 145 mg/m> NKTR-102 given every 21 days (q21d), the dose schedule used in
the BEACON study, results in approximately the same plasma exposure to SN38 as a

350 mg/m? dose of irinotecan administered q21d. However, the exposure between dosing cycles
with NKTR-102 is continuous and displays a markedly-reduced maximum concentration (Cmax).
In addition to the improved pharmacokinetic (PK) profile (Figure 5), NKTR-102 shows higher
distribution and retention at sites of abnormal vasculature, allowing SN38 released from
NKTR-102 to concentrate at metastatic sites of disease, including brain metastases. The
combination of improved PK and preferential distribution and retention at sites of abnormal
vasculature enable prolonged exposure of the tumor to the active metabolite, while reducing
adverse effects without loss of efficacy.
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NKTR-102
Figure 5: Simulated Plasma Concentration-Time Profiles of SN38 after
Administration of NKTR-102 (Solid Line) or Irinotecan (Broken
Line)
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Comparison of the simulated plasma concentration- time profiles of SN38 after irinotecan administration
(350 mg/m?; dashed line) with that after NKTR-102 administration (145 mg/m?; solid line).

Sources: (Jameson, 2013; Xie, 2002).
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3.0 STUDY OBJECTIVES
3.1 Primary Objective

To compare overall survival (OS) of patients who receive 145 mg/m? NKTR-102 given once
every 21 days (q21d) with OS of patients who receive Treatment of Physician’s Choice (TPC)
selected from the following list of 7 single-agent intravenous (IV) therapies: eribulin,
ixabepilone, vinorelbine, gemcitabine, paclitaxel, docetaxel, or nab-paclitaxel. TPC drugs will
be administered per the standard of care.

3.2 Secondary Objectives

e To compare the objective response rate (ORR) from NKTR-102 treatment with that of
TPC; assessment of tumor outside the CNS will use the Response Evaluation Criteria in
Solid Tumors (RECIST) version 1.1; assessment of CNS metastases will use the Response
Assessment in Neuro-Oncology Brain Metastases (RANO-BM)

e To compare progression-free survival (PFS) from NKTR-102 treatment with that of TPC;
assessment of tumor outside the CNS will use RECIST version 1.1; assessment of
CNS metastases will use RANO-BM

e To compare the clinical benefit rate (CBR) from NKTR-102 treatment with that of TPC
(i.e., the proportion of patients having complete response [CR], partial response [PR], or
stable disease [SD] for at least 4 months); CBR for peripheral lesions and for CNS lesions
will be separately described

e To compare duration of response (DoR) from NKTR-102 treatment with that of TPC

e To evaluate the safety profiles of NKTR-102 and TPC
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To compare health-related quality of life (HRQoL) from NKTR-102 treatment with that of
TPC using the European Organisation for Research and Treatment of Cancer (EORTC)
Quality of Life Core 30 (QLQ-C30) with the BN-20 questionnaire, the EuroQol 5D
(EQ-5D-5L™) questionnaire, and the Brief Fatigue Inventory (BFI)
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4.0 STUDY DESIGN

This open-label, randomized, two-arm, multicenter, international, Phase 3 study of NKTR-102 in
patients with BCBM who have stable brain metastases will evaluate single-agent NKTR-102
(145 mg/m? q21d) in patients who have previously received an anthracycline, a taxane, and
capecitabine versus a comparator arm consisting of an active single-agent TPC.

For triple-negative breast cancer, patients must have received a minimum of 1 prior
chemotherapy regimen for the indication of metastatic disease. For hormone receptor-positive
disease, a minimum of 2 chemotherapy regimens must have been administered for the indication
of metastatic disease, as well as at least 1 hormonal therapy. For HER2-positive disease, a
minimum of 2 chemotherapy regimens must have been administered for the indication of
metastatic disease as well as at least 1 HER2-targeted therapy. In Group A, NKTR-102 will be
administered at a dose level of 145 mg/m? on a q21d schedule as a 90-minute intravenous (IV)
infusion on Day 1 of each treatment cycle. In Group B, TPC will be administered per standard
of care. Patients randomized to TPC will receive single-agent IV chemotherapy, limited to
choice of one of the following 7 agents: eribulin, ixabepilone, vinorelbine, gemcitabine,
paclitaxel, docetaxel, or nab-paclitaxel.

Up to 220 patients will be randomized using a 1:1 randomization ratio. The following
stratification factors for randomization were selected to balance the treatment groups for known
factors that influence prognosis in patients with metastatic breast cancer and brain metastases:

e (Geographic Region

Stratification by geographic region (i.e., US versus the rest of the world) at randomization
will be performed to balance the treatment groups for type of prior radiation therapy and
differences in prior anticancer therapies or treatment of metastatic disease specific to each
region.

The standard of care for the treatment of brain metastases with radiation therapy is rapidly
evolving. Recent Phase 3 randomized trial findings have shown that whole brain radiation
therapy (WBRT) added to stereotactic radiation surgery (SRS) for a limited number of brain
metastases (< 3 lesions) is associated with significantly worse cognitive function than

SRS alone and no overall survival benefit despite better tumor disease control with the
addition of WBRT (Brown, 2015). Multiple prospective trials have demonstrated the benefit
of SRS for the treatment of a limited number of brain lesions where the definition of
“limited” has been based on institutional preference and can vary from 3 to 10 lesions
(Khuntia, 2015). A retrospective, longitudinal analysis of patients with breast cancer and
brain metastases treated at 5 centers in the US found improved survival among patients who
had fewer than 4 brain metastases that were less than 4 centimeters in size and were treated
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with SRS alone versus WBRT (HR 0.54; 95% CI, 0.33-0.91) (Halasz, 2016). With increased
access to precision radiosurgery systems, SRS alone for patients with limited disease has
emerged as the new standard for care. Half of patients diagnosed with breast cancer and
brain metastases have 3 lesions or fewer at initial diagnosis (Subbiah, 2015) and therefore,
approximately 50% of patients with BCBM in the US will receive SRS alone as their first
treatment. In a series of 1004 German patients, SRS was used in conjunction with surgery in
17% of patients and in 9% of patients without surgery (Witzel, 2015). The patients treated
with SRS alone are closely monitored with frequent follow-up brain imaging studies to
determine if additional radiosurgery or WBRT is needed for the presence of new lesions.
Given the additional expense of active surveillance following SRS with multiple expensive
follow-up imaging studies and the potential for repeat radiosurgical procedures, WBRT
continues to play a role in the management of brain metastases in many parts of the world.

e Hormone and HER2 Receptor Status

Stratification by tumor receptor status (triple negative breast cancer [TNBC], HER2+ and
HR+/HER2-) at randomization is added to balance the treatment groups. Multiple studies
have demonstrated differences in overall survival for patients with BCBM based on tumor
subtype with TNBC associated with the worst prognosis and luminal subtype with the best
prognosis (Niwinska, 2010, Anders 2010). Estrogen and progesterone receptor status should
be determined by standard immunohistochemistry (IHC). HER2 receptor status should be
determined by the local pathologist, using IHC and/or in situ hybridization and the local
definition of positive/negative HER2 receptor status. TNBC status requires negative results
for estrogen receptor, progesterone receptor and HER2 receptor expression by local
pathology. Stratification should be based on the last available pathology report (for primary,
local recurrence or metastatic site; if bone biopsy data are considered to be unreliable, results
from a prior biopsy may be substituted).

Of note, HER2-targeted therapy must be suspended in any patient with HER2-positive
disease prior to randomization (HER2-targeted therapy may be re-started following
discontinuation from the ATTAIN trial). Combination therapy with trastuzumab and either
NKTR-102 or TPC is not permitted in this protocol. No safety data on the combination of
NKTR-102 with trastuzumab currently exist. In order to investigate combination therapy, a
separate study of NKTR-102 with trastuzumab is planned.
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e ECOG Performance Status

Stratification by Eastern Cooperative Oncology Group (ECOG) performance status at
randomization is added to balance the treatment groups. Performance status is an
independent prognostic factor for survival in BCBM. In a retrospective analysis of

196 patients with BCBM who received brain radiation from 2009-2013, an

ECOG performance status of 1 was associated with worse overall survival compared with
ECOG performance status of 0 (HR, 1.53; 95% CI 1.05 to 2.23; P = 0.028) (Crozier, 2015).
ECOG 0 is defined as “Fully active, able to carry on all pre-disease performance without
restriction”. ECOG 1 is defined as “Restricted in physically strenuous activity but
ambulatory and able to carry out work of a light or sedentary nature, e.g., light house work,
office work.

Additional secondary efficacy analyses will be undertaken to investigate the role of potential
prognostics factors at baseline, including prior type of radiotherapy (SRS versus WBRT).

At Screening, the Investigator must determine which TPC will be offered to the patient and must
enter the chosen agent into both the medical chart and the interactive response technology
system. Data will be collected on subsequent anticancer therapies in both treatment groups from
the time patients come off the study treatment until the time of primary data analysis for OS.
Collected data will include any SRS, whole brain radiation therapy (WBRT), or surgery on

CNS lesions. The duration of the study will be approximately 35 months. An independent data
monitoring committee (DMC) will assess interim safety and efficacy data.

Treatment cycle length is either 21 days (Group A; NKTR-102) or 21 to 28 days (Group B;
TPC).

A schematic of the study design is presented in Section 1.1; the Schedule of Assessments is
presented in Section 1.3.
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5.0 SELECTION OF STUDY POPULATION

Eligibility to the study is inclusive of patients with BCBM and any breast cancer tumor subtype.
In a retrospective analysis of 189 consecutive patients with BCBM at a single clinical center,
time to brain metastasis was assessed for 4 different subtypes: TNBC, HER2+ without
trastuzumab before brain metastases, HER2+ with trastuzumab before brain metastases, and
HR+/HER2- status. The median time to brain metastases for each group was as follows:

2.9 months, 5.8 months, 13.7 months, and 17.5 months, respectively. TNBC and HER2+ disease
without trastuzumab use was independently associated with shorter times to brain metastases and
was an independent risk factor for worse overall survival compared with patients having
HR+/HER2- metastatic breast cancer (Ahn, 2013). Given the relatively short time to
development of distant brain metastases among patients with TNBC, eligibility criteria for this
population requires a minimum of 1 prior cytotoxic chemotherapy regimen administered for the
indication of metastatic disease. For HR+ disease and/or HER2+ disease, a minimum of 2 prior
cytotoxic chemotherapy regimens administered for the indication of metastatic disease is
required.

Approximately 40-50% of patients with HER2-positive metastatic disease develop brain
metastases over time, with a median number of total metastatic regimens equal to 5 (range 1-16).
A German observational study documented improved survival with continued trastuzumab
beyond progression (median 22.1 months with continued trastuzumab; median 14.9 months
without continued trastuzumab; HR = 0.64; P = 0.00021) (Jackisch, 2014). The general
treatment approach now includes the use of multiple lines of trastuzumab therapy; however the
median number of trastuzumab-based regimens in the metastatic setting equaled only

3 (range 1-12), supporting the hypothesis that patients may receive single-agent cytotoxic
chemotherapy at some point in their care (Olson, 2013). Given the high unmet medical needs of
these patients, a combination therapy investigating the tolerability and pharmacokinetics of
NKTR-102 and trastuzumab will be studied separately. Patients for whom continued
trastuzumab would be considered standard of care should not be approached for consent to
randomize in this trial. Patients who are responding to treatment for systemic disease but who
develop brain metastases (including patients with brain-only metastases) are eligible to enroll,
following definitive treatment of the CNS lesions. The timeframe between definitive therapy for
brain metastases was set at 14 days for combination therapy (WBRT, stereotactic radiation
and/or surgical resection) and 7 days for single-agent modality, as there can be an urgent need to
provide systemic therapy for patients following these interventions. Provided the investigator
believes that a patient has recovered from these CNS-directed therapies and otherwise meets all
eligibility criteria, a patient may be enrolled in the trial.

Patients may receive any one of seven possible intravenous cytotoxic chemotherapy agents. The
Principal Investigator should review the Summary of Product Characteristics (or local

Page 49 of 144




Protocol No.: 15-102-14: Amendment 4.1 (Germany) NKTR-102

Prescribing Guidelines) for the agent selected for the patient to ensure that the patient may safely
receive the chosen drug. The Principal Investigator should review prohibited concomitant
medications, contraindications, special warnings and precautions for use, and recommendations
for dose modifications.

5.1 Inclusion Criteria
Each patient must meet the following criteria to be enrolled in this study:

1. Each patient must be willing and able to comply with the protocol; the patient must provide
written informed consent prior to study-specific screening procedures.

2. Female or male, age > 18 years.

3. Have histologically-confirmed carcinoma of the breast (either the primary or metastatic
lesions) for whom single-agent cytotoxic chemotherapy is indicated. Patients may have
either measurable or non-measurable disease according to RECIST version 1.1.

4. Patients must have a history of brain metastases that are non-progressing. Brain metastases
must have been previously treated with either combination therapy (whole-brain radiation
with stereotactic radiation and/or surgery) > 14 days prior to randomization, or single-agent
modality (WBRT, stereotactic radiation or surgical resection alone, if combination therapy is
contraindicated) > 7 days prior to randomization; patients must be sufficiently recovered
from whole-brain radiation, or stereotactic radiation and/or surgical resection, with stable
signs and symptoms of brain metastases per the investigator to randomize into the study. For
patients who have received whole-brain radiation, or stereotactic radiation and/or surgical
resection > 28 days prior to randomization, signs or symptoms of brain metastases must be
stable for at least 28 days prior to randomization. Corticosteroids for this indication may be
used as long as patients are on a stable or decreasing dose for at least 7 days prior to
randomization.

5. For triple-negative breast cancer, a minimum of 1 prior cytotoxic chemotherapy regimen
must have been administered for the indication of metastatic disease. For hormone
receptor-positive disease (HER2-negative), a minimum of 2 cytotoxic chemotherapy
regimens must have been administered for the indication of metastatic disease as well as at
least 1 hormonal therapy. For HER2-positive disease, a minimum of 2 cytotoxic
chemotherapy regimens must have been administered for the indication of metastatic disease
as well as at least 1| HER2 targeted therapy (ado-trastuzumab emtansine is considered a
cytotoxic chemotherapy regimen).
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6.

10.

a. A “cytotoxic chemotherapy regimen” may be single-agent or combination therapy of
at least 1 cycle of therapy. Treatment regimens for ipsilateral and/or contralateral
recurrent disease (i.e., multiple adjuvant therapies) are permitted and are counted as
1 regimen.

b. Treatment with the same cytotoxic chemotherapy regimen without progressive
disease (PD) by RECIST within 60 days following last dose of that regimen counts as
1 regimen; a single drug that is continued beyond the end of combination therapy
without PD is counted as part of a single regimen.

c. A drug from a similar class that is substituted within a combination due to intolerance
but not due to progression is also counted as a single regimen.

d. The following categories of drugs are not counted as “cytotoxic chemotherapy”:
biological agents (e.g., bevacizumab, trastuzumab, or pertuzumab), hormonal therapy,
bone-targeting agents (eg., bisphosphonates, denosumab), immuno-oncology agents
(CTLAA4 inhibitors, checkpoint inhibitors), tyrosine kinase inhibitors,

CDK4/6 inhibitors, HSP90 inhibitors, HDAC inhibitors, and mTOR inhibitors.

Have had prior therapy (administered in the neoadjuvant, adjuvant, and/or metastatic setting)
with an anthracycline, a taxane, and capecitabine (prior anthracycline can be omitted if not
medically appropriate or contraindicated for the patient).

Last dose of anticancer therapy must have been administered within 6 months of the date of
randomization into this study.

All anticancer- and radiation therapy-related toxicities must be completely resolved or
downgraded to National Cancer Institute Common Terminology Criteria for Adverse Events
(NCI-CTCAE) version 4.03 Grade 1. Diarrhea must be completely resolved (returned to
his/her expected baseline function) without supportive antidiarrheal medications. Stable
sensory neuropathy must be resolved to Grade < 2, and alopecia can be any grade.

Have an Eastern Cooperative Oncology Group (ECOGQG) performance status of 0 or 1.

Demonstrate adequate organ function obtained within 14 days prior to randomization and
analyzed by the central laboratory as evidenced by:

a. Absolute neutrophil count (ANC) > 1.5 X 10%/L without myeloid growth factor
support for 7 days preceding the lab assessment;
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b. Hemoglobin (Hgb) >9 g/dL (90 g/L); <9 g/dL (<90 g/L) is acceptable if
hemoglobin is corrected to > 9 g/dL (90 g/L) as assessed by the central laboratory by
growth factor support or transfusion prior to randomization;

c. Platelet count > 75 X 10%/L without blood transfusions for 7 days preceding the lab
assessment (for patients selecting vinorelbine, the screening platelet count should be
greater than or equal to 100 X 10°/L);

d. Bilirubin < 1.5 X upper limit of normal (ULN), except for patients with a documented
history of Gilbert’s disease;

e. Alanine aminotransferase (ALT) and aspartate aminotransferase (AST) <2.5 X ULN
(for patients with liver metastases <5 X ULN);

f.  Serum creatinine < 1.5 mg/dL (133 pmol/L) or calculated creatinine clearance
> 50 mL/min (using Cockcroft-Gault formula); creatinine clearance should be
calculated using the patient’s body weight in kilograms;

g. Women of childbearing potential (WCBP) must have a negative serum pregnancy test;
this test is required of all women unless post-menopausal, defined as 12 consecutive
months since last regular menses without an alternative medical cause or surgically sterile
(permanent sterilization methods include hysterectomy, bilateral salpingectomy and
bilateral oophorectomy).

11. Women of childbearing potential (WCBP) must agree to use highly effective methods of
birth control throughout the duration of the study until 6 months following the last dose of
study drug. Acceptable methods are defined as those that result, alone or in combination, in
a low failure rate (i.e., less than 1% per year) when used consistently and correctly, such as
surgical sterilization, an intrauterine device, or hormonal contraception in combination with a
barrier method. It is currently unknown whether NKTR-102 may reduce the effectiveness of
systemically acting hormonal contraceptives, and therefore women using systemically acting
hormonal contraceptives should add a barrier method. In certain countries (if permitted by
law), WCBP may agree to abide by heterosexual sexual abstinence during the time of
participation in this study.
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12. Males with female partners of child-bearing potential must agree to use a barrier
contraception (e.g., condom with spermicidal foam/gel/film/cream/suppository) throughout
the duration of the study until 6 months following the last dose of study drug; in addition to
their female partner using either an intrauterine device or hormonal contraception and
continuing until 6 months following the last dose of study drug. Male patients should not
donate sperm until 6 months following the last dose of study drug. This criterion may be
waived for male subjects who have had a vasectomy > 6 months before signing the informed
consent form (ICF).

5.2 Exclusion Criteria
Patients who meet any of the following criteria will not be permitted entry to the study:

1. Have had their last dose of anticancer therapy (including HER2-targeted therapy) within
14 days prior to randomization.

2. Have undergone high-dose chemotherapy followed by stem cell transplantation (autologous
or allogeneic).

3. Have had any major surgery within 28 days prior to randomization. This does not include
surgical resection for CNS lesions, placement of a venous access device or
peripherally-inserted central catheter, thoracocentesis, paracentesis, biopsy, and/or abscess
drainage.

4. Concomitant use of any anticancer therapy or use of any investigational agent(s).

5. Have received prior treatment for cancer with a camptothecin-derived agent, e.g., irinotecan,
irinotecan liposomal (Onivyde®, MM-398), topotecan, and investigational agents including
but not limited to exatecan, rubitecan, gimatecan, karenitecan, and SN38 investigational
agents such as EZN-2208, SN-2310, or AR-67.

6. Have brain metastases amenable to local therapy but without completion of such therapy
(surgical resection, whole brain RT, or stereotactic radiation). An investigator may choose to
not irradiate equivocal CNS lesions.

7. Have lesions on imaging, by cerebrospinal fluid or with neurological findings that the
investigator believes is consistent with leptomeningeal disease or meningeal carcinomatosis.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Have chronic or acute GI disorders resulting in diarrhea of any severity grade; patients who
are using chronic daily anti-diarrheal supportive care to control diarrhea in the 28 days prior
to randomization (patients who have ingested anti-diarrheal medications in the week prior to
randomization but are generally without diarrhea may still proceed to randomization; anti-
diarrheal medications should be withdrawn and re-initiated only based on the guidelines in
Table 4 NKTR-102 Dose Modifications and Delays).

Female patients who are pregnant or lactating, who plan to get pregnant, or who have a
positive serum pregnancy test prior to randomization.

Taking any enzyme-inducing anti-epileptic drugs (EIAEDs) within 14 days of
randomization, including phenytoin, carbamazepine, oxcarbazepine, or phenobarbital.

Receiving pharmacotherapy for hepatitis B or C, tuberculosis, or HIV.
Have known cirrhosis.

Prior malignancy (other than breast cancer) unless diagnosed and definitively treated more
than 5 years prior to randomization. Patients with non-melanoma skin cancer are not
excluded.

Severe/uncontrolled illness within the previous 28 days prior to randomization.

Require daily use of oxygen supplementation in the 28 days prior to randomization, defined
as oxygen use for 7 or more consecutive days.

Significant known cardiovascular impairment (New York Heart Association Classification of
Heart Failure > grade 2, unstable angina, myocardial infarction within the 6 months prior to
randomization, or uncontrolled cardiac arrhythmia).

Any other significant co-morbid conditions that in the opinion of the Investigator would
impair study participation or cooperation.

Prior randomization into this study.

Prior treatment with NKTR-102.

Have psychiatric illness, social situation, or geographical situation that would preclude
informed consent or limit compliance with study requirements, as determined by the
Investigator.
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21. Known intolerance or hypersensitivity to any of the products used in this study or their
excipients.

22. For patients selecting vinorelbine or gemcitabine as the TPC agent, patients may not receive
yellow fever vaccine in the 28 days prior to randomization.

5.3 Removal of Patients from Study Therapy or Assessments

Patients may choose to discontinue participation in the study at any time, for any reason, and
without prejudice to further treatment.

Study drug therapy must be stopped for any of the following reasons:
e Progressive disease per RECIST version 1.1 and/or RANO-BM

— Exception: Patients with progressive disease but with stable or improved clinical
performance status may continue to be treated with study drug if perceived to be
beneficial to the patient by the Investigator. Neurological deterioration and the need for
higher doses of steroids will not be considered progressive disease in the absence of
radiographic evidence of progressive disease per RECIST

— Exception: Progression of non-target CNS lesions captured on magnetic resonance
imaging (MRI) does not require removal on study in the absence of extra-cranial
progression.

e An adverse event causing unacceptable toxicity to the patient

e Death

e Physician decision

e Withdrawal of consent for treatment by the patient

e Withdrawal of consent for treatment and any subsequent follow-up by the patient
e Non-compliance

e Pregnancy

e Lost to Follow-Up

e Study terminated by Sponsor

Page 55 of 144




Protocol No.: 15-102-14: Amendment 4.1 (Germany) NKTR-102

If a patient withdraws consent for the analysis of biological specimens (such as PK and
biomarkers), any samples not analyzed will be destroyed or returned if the analysis has not
already been performed; if analysis has been performed, data pertaining to the analysis will not
be removed from the database.

Patients are to be followed for efficacy outcomes until the end of the study and for safety
outcomes until resolution or permanent sequelae of all toxicities attributable to the study drug.
In the event of withdrawal from study participation, the study staff or Investigator must make
every effort to have the patient return for the End of Treatment visit.

Sites should obtain survival information on all patients unless the patient has not consented to
ongoing collection of that information. If allowed by country regulatory authorities and/or
consented to by the patient, study personnel may use public records to check for mortality for
any patient considered lost to follow-up and for patients who withdraw consent for follow-up
contact.
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6.0 TREATMENT PLAN

In Group A, NKTR-102 will be administered at a dose level of 145 mg/m? on a q21d schedule as
a 90-minute IV infusion on Day 1 of each treatment cycle. In Group B, TPC will be
administered per standard of care.

Cross-over from Group B to Group A is not permitted. Data regarding subsequent anticancer
therapies, radiation therapies, and CNS surgeries will be collected in both treatment groups from
the time the patient completes therapy until the time of primary data analysis for OS. After
completion of therapy, all patients must be followed until death via phone contact, clinic visit, or
patient chart review for every 12 weeks (£ 2 weeks) until the end of study (or as directed by
Sponsor to support interim and final efficacy analyses). If allowed by country regulatory
authorities and/or consented to by the patient, study personnel may use public records to check
for mortality for any patient considered lost to follow-up and for patients who withdraw consent
for follow-up contact.

6.1 Study Assessments

Refer to the Schedule of Assessments (Section 1.3) for the details and timing of assessments to
be completed.

Group A: site personnel should contact patients approximately weekly for the first 3 months
while on study drug (and as needed thereafter based on clinical symptoms) to assess whether the
patient is experiencing adverse events.

Group B: depending on the TPC dosing schedule, patients may return to the clinic as frequently
as weekly for administration of cytotoxic chemotherapy. Local laboratory assessment may be
required by institutional guidelines to determine whether retreatment may safely occur. Site
personnel should contact patients approximately weekly for the first 3 months while on study
drug (and as needed thereafter based on clinical symptoms) to assess whether the patient is
experiencing adverse events.

6.2 Physical Examinations, Vital Signs, and BSA

Full physical examination will include examination of all major organ systems in the following
categories: general, head, eyes, ears, mouth/throat, neck, heart, lungs, abdomen, lymph nodes,
joints, extremities, integumentary, and neurologic. On Day 1 of each Cycle visit and End of
Treatment visit, a symptom-directed physical examination may be performed. Clinically
significant findings on physical examination or vital sign assessment should be captured as AEs.

Sites should use their own formula to calculate body surface area.
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6.3 Clinical Laboratory Assessments

Clinical laboratory tests will be conducted according to the Schedule of Assessments

(Section 1.3). Clinical laboratory tests (Appendix 1) will be performed by a designated central
laboratory. Central laboratory results must be used to determine patient eligibility. In situations
where central laboratory results are unavailable for eligibility determination, the Medical
Monitor may approve of substitution of local laboratory results (a repeat full set of central
laboratory results must be obtained prior to Cycle 1 Day 1).

For treatment decisions at Cycle 2 and beyond, blood draw for the central laboratory may be
obtained up to 5 days prior to the scheduled day of treatment. Urinalysis and coagulation
samples should also be collected pre-treatment if indicated by clinical symptoms. Depending on
the turn-around time for each center, the results of these safety laboratory tests may not be
available prior to the scheduled treatment. If the results are not available, or, at the discretion of
the Investigator, local laboratory results obtained from blood draws as part of the institutional
standard of care closest to the start time of the next infusion may be used to determine eligibility
for retreatment.

Treatment decisions require results for the following tests (both Group A and B): hemoglobin,
ANC, and platelets. In addition, Group A patients require testing for electrolytes
(bicarbonate/CO2), calcium, chloride, potassium, sodium, and serum creatinine). Additional
requirements for Group B patients should follow institutional guidelines.

If the patient does not meet treatment criteria, the patient can be reassessed within 7 days.
Any additional blood drawn must be sent to the central laboratory.

6.4 Tumor Assessments

All patients must undergo tumor assessments at the participating study center or at a radiology
facility associated with the site. Tumor assessments will be conducted according to the

Schedule of Assessments (Section 1.3). Tumor response evaluation is described in Section 8.6.
All tumor imaging (head, chest, abdomen and other as appropriate) and digital photography must
be forwarded to a central imaging facility to permit blinded independent review (local
assessment will be used for patient management). Details regarding shipment of images are
provided separately in the Imaging Manual.

Radiologic exams for all patients will include imaging of the brain (MRI with contrast is
preferred) and the thorax and abdomen (CT with contrast is preferred), as well as digital
photograph of any superficial / cutaneous lesions. Additional anatomical sites will be assessed if
indicated. Selection of target lesions per RECIST version 1.1 by the Investigator (or radiologist)
must occur prior to randomization (CNS lesions should not be selected as non-target lesions for
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assessment by RECIST, as these are assessed separately using RANO-BM criteria). For patients
with cutaneous disease, digital photography of skin lesions is required. Bone scans (radionuclide
scans) are not required within 28 days prior to randomization if used only to assess non-
measurable disease (i.e., data from the most recent scan may be used to assess bony non-target
lesions).

Radiographic measurements must be performed to RECIST and RANO-BM specifications, as
appropriate. A head imaging protocol by MRI is provided in Appendix 3 (Lin, 2015). This
imaging protocol is not required for all sites and all patients. However, the minimal acceptable
MRI should be performed on a 1.5 Tesla scanner, and include a Localizer/Scout sequence, 3D T1
(pre-contrast), contrast injection (unless medically contraindicated), T2 and 3D T1 (post-
contrast). The gap thickness should be set at least double the size of the smallest CNS lesion.

A similar gap thickness guidance should be used for head imaging by CT. If a site will perform
dynamic-contrast enhanced MRI (in addition to or in place of the imaging protocol in Appendix
3), these images should also be forwarded to the central imaging facility.

To establish baseline disease, imaging should occur within 28 days prior to randomization. For
patients whose CNS lesion(s) undergo definitive treatment in the 14 days (for combination
therapy of WBRT with SRS and/or surgical resection) or in the 7 days (for single-modality
therapy) prior to randomization, it is preferred that “baseline” is established after treatment of the
CNS lesion(s) and prior to randomization. If this is not possible, baseline head imaging should
occur as soon as possible after randomization (baseline head imaging must occur within the first
21 days after randomization).

Radiological exams (MRI and/or CT) are required every 8 weeks (£ 7 days) starting at the date
of randomization and continuing through the third on-study assessment (approximately

Week 24); radiological exams should continue every 12 weeks (+ 7 days) thereafter, until PD is
noted. Radiological exams should not be delayed for toxicity. Patients who reach the End of
Treatment visit without PD must continue to undergo radiological assessment. Depending on
whether the EOT visit occurs prior to or after Week 24, the imaging interval should be every 8
weeks (+ 7 days) or every 12 weeks (= 7 days) until PD by RECIST occurs. Confirmation of
response, either PR or CR, is required. A confirmatory radiological exam should be performed
> 4 weeks after the criteria for response are first met. Scanning thereafter should continue at an
8-week or 12-week interval based on the date of the early confirmatory scan. To ensure both
groups of this study are assessed for progression in a similar manner, tumor assessments must be
obtained at this interval, regardless of delays in chemotherapy due to toxicity. Positron emission
tomography-CT (PET-CT) may be obtained, but only CT data will be used to determine response
and/or progression by RECIST.
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Assessment of non-target bone disease by radionuclide bone scan should be scheduled as per
institutional guidelines.

6.5  Health Related Quality of Life Assessments and Pharmacoeconomics

All patients will complete the EORTC QLQ-C30, version 3.0 with the BN-20 subscale, the
EQ-5D-5L™, and the BFI on Day 1 prior to infusion for each cycle and at the End of Treatment
visit. If possible, patients should complete the questionnaire in the same setting each time. If a
patient completes a full set of questionnaires and has his/her study drug treatment delayed due to
toxicity or administrative reasons, the patient should not be asked to complete a repeat set of
questionnaires on the day that the study drug is actually infused.

In addition, data regarding selected parameters of health care utilization, including doctor visits
(other than the oncologist), hospital admission and ICU stays will be collected.

6.6 Survival Follow-Up

Follow-up for survival information may be conducted via phone, clinic visit, or patient chart
review approximately every 12 weeks (+ 2 weeks) following the End of Treatment visit or as
directed by the Sponsor. If allowed by country regulatory authorities and/or consented to by the
patient, study personnel may use public records to check for mortality for any patient considered
lost to follow-up and for patients who withdraw consent for follow-up contact. Data will be
collected on subsequent anticancer therapies in both treatment groups from the time patients
come off the study treatment until the time of primary data analysis for OS. Collected data will
include any systemic chemotherapy, radiation, stereotactic radiosurgery (SRS), whole brain
radiation therapy (WBRT), or surgery on CNS lesions. Cause of death (if secondary to
progressive disease) will be captured to specify whether this was primarily due to progression of
extra-cranial or progression of intra-cranial disease.

During follow-up contacts, patients will be asked about subsequent anticancer therapy and the
first occurrence of disease progression, if not identified during study treatment. For any toxicity
attributed by the Investigator to study drug, the Investigator will assess the patient to determine
whether the toxicity is continuing, has resolved, or has worsened. Interval of assessment must be
based on the clinical significance of the toxicity (patients should be more frequently assessed for
Grade 3 or higher toxicities).

Follow-up contacts will continue until death, withdrawal from the study by patient, patient is lost
to follow up, or study termination by Sponsor.
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6.7 Group A: NKTR-102 Treatment Guidelines
6.7.1 Treatment Criteria for NKTR-102

Prior to initiation of treatment cycles, patients must meet specific laboratory requirements with
respect to hematopoietic function (Hgb > 8.0 g/dL or 80 g/L; absolute neutrophil count

(ANC) > 1.5 X 10°/L; platelets > 50 X 10°/L). Should an investigator wish to retreat a patient
whose ANC is below 1.5 X 10%/L but > 1.3 X 10%/L, Medical Monitor approval is required. The
blood drawn must be sent to the central laboratory. Treatment decisions may be made using
local or central lab results (if local lab results are used for treatment decisions, duplicate blood
draws for central lab analysis must also occur). Diarrhea must be fully resolved for at least

7 days (or returned to baseline function) without supportive antidiarrheal measures prior to
treatment. Serum creatinine and electrolytes (sodium, potassium, chloride, calcium, and
bicarbonate/CO2) must be tested prior to treatment; if such testing yields Grade 3 or higher
toxicities, the patient should be treated for the toxicity (for example, IV hydration and/or
correction of electrolyte abnormalities), and the toxicity must resolve to within normal limits or
baseline levels prior to treatment. Grade 3 or higher non-hematologic treatment-related toxicities
must resolve to baseline or Grade 1; continued treatment with NKTR-102, even with dose
reduction, is not permitted without such resolution.

Dose reductions and dose delays may be implemented for patients who experience recurrent or
specific severe toxicities that are classified as possibly related or related to NKTR-102 by the
Investigator (Table 4).

6.7.2 Dose Modifications due to Treatment-Related Toxicity

All AEs will be assessed according to the NCI-CTCAE version 4.03. In the event of multiple
toxicities, dose delays and modifications should occur in accordance with the worst toxicity
observed.

If the patient fails to meet the criteria for treatment, treatment may be delayed, followed by an
additional evaluation to determine feasibility of treatment. Initiation of subsequent doses may be
delayed for a maximum of 28 days to allow recovery from any toxicity to permit treatment

(with the delay calculated from the scheduled date of the next infusion).

Patients who require treatment delays of > 28 days due to unresolved toxicity must be withdrawn
from treatment unless continuing in the study would be of benefit for the patient in the opinion of
the investigator. In such cases, continuation of treatment must be discussed with the

Medical Monitor and the reason for continuation must be approved.
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Dose escalation for NKTR-102 is not permitted. Patients who undergo dose reduction of
NKTR-102 due to observed toxicity may not be re-escalated to the previous dose level upon
resolution of the toxicity. NKTR-102 doses for an individual patient may be reduced to

120 mg/m?, then to 95 mg/m? based on conditions listed in Table 4. If additional toxicities
warrant further dose reductions and the Investigator believes the patient is deriving clinical
benefit from NKTR-102, the patient may continue on treatment with further dose reductions (for
example to 70 mg/m?), following discussion with and approval by the Medical Monitor.

Page 62 of 144




Protocol No.: 15-102-14: Amendment 4.1 (Germany)

Table 4:

NKTR-102

NKTR-102 Dose Modifications and Delays

Toxicity Grade

Dose Modifications and Delays for Day 1 of Cycle

Diarrhea

Any Grade

Prior to retreatment, confirm with the patient that diarrhea is no longer present for > 7 days
without having received supportive care, including anti-diarrheal medication.

Treatment may be delayed up to 28 days

Grade 1

Maintain dose level; consider prophylactic anti-diarrheal supportive care

Grade 2

After 1% occurrence: maintain dose level; consider prophylactic anti-diarrheal supportive
care

After 2" occurrence: reduce dose to 120 mg/m? and use prophylactic anti-diarrheal
supportive care

After > 3™ occurrence: retreatment may be attempted at 120 mg/m? provided that adequate
treatment with anti-diarrheal medication and supportive care has been given to the patient
(re-instruct the patient on supportive care)

Grade 3

After 1% occurrence: reduce dose to 120 mg/m? and use prophylactic anti-diarrheal
supportive care

After 2" occurrence: reduce dose to 95 mg/m? and use prophylactic anti-diarrheal supportive
care

After > 3" occurrence: retreatment may be attempted at 95 mg/m? provided that adequate
treatment with anti-diarrheal medication and supportive care has been given to the patient
(re-instruct the patient on supportive care)

Grade 4

After 1% occurrence: reduce dose to 95 mg/m? and use prophylactic anti-diarrheal supportive
care

After > 2™ occurrence: retreatment may be attempted at 95 mg/m? provided that adequate
treatment with anti-diarrheal medication and supportive care has been given to the patient
(re-instruct the patient on supportive care)

Dehydration

Grade 1

Maintain dose level; consider prophylactic anti-diarrheal or anti-emetic supportive care.

Grade 2

After 1% occurrence: maintain dose level; use prophylactic anti-emetic or anti-diarrheal
supportive care

After 2™ occurrence: reduce dose to 120 mg/m? and use prophylactic anti-emetic or
anti-diarrheal medication and supportive care

After > 3" occurrence: retreatment may be attempted provided that adequate treatment with
anti-emetic and anti-diarrheal medication has been given to the patient (re-instruct the patient
on use of anti-diarrheal medication and supportive care)
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Table 4:

NKTR-102 Dose Modifications and Delays (Cont'd)

Toxicity Grade

Dose Modifications and Delays for Day 1 of Cycle

Dehydration (cont’d)

Grade 3

Treatment must be delayed until the toxicity recovered to baseline or Grade < 1.
Treatment may be delayed up to 28 days

After 1%t occurrence: reduce dose to 120 mg/m? and use prophylactic anti-emetic or anti-
diarrheal medication and supportive care

After 2™ occurrence: reduce dose to 95 mg/m? and use prophylactic anti-emetic or anti-
diarrheal medication and supportive care

After > 3" occurrence: retreatment may be attempted at 95 mg/m? provided that adequate
treatment with anti-emetic and anti-diarrheal medication has been given to the patient
(re-instruct the patient on use of anti-diarrheal medication and supportive care)

Grade 4

Treatment must be delayed until the toxicity recovered to baseline or Grade < 1.
Treatment may be delayed up to 28 days

After 1% occurrence: reduce dose to 95 mg/m? and use prophylactic anti-emetic or anti-
diarrheal medication and supportive care

After 2™ occurrence: stop treatment with NKTR-102

Nausea/Vomiting/Abdominal Pain

Grade 1/2 Maintain dose level; consider prophylactic anti-emetic supportive care.
Treatment must be delayed until the toxicity recovered to baseline or Grade < 1.
Treatment may be delayed up to 28 days
After 1% occurrence: reduce dose to 120 mg/m? and use prophylactic anti-emetic medication
and supportive care

Grade 3 After 2" occurrence: reduce dose to 95 mg/m? and use prophylactic anti-emetic medication
and supportive care
After > 3™ occurrence: retreatment may be attempted at 95 mg/m? provided that adequate
treatment with anti-emetic medication has been given to the patient (re-instruct the patient on
use of anti-emetic medication supportive care)
Treatment must be delayed until the toxicity recovered to baseline or Grade < 1.
Treatment may be delayed up to 28 days
After 1* occurrence: reduce dose to 95 mg/m? and use prophylactic anti-emetic or

Grade 4 anti-diarrheal medication and supportive care

After > 2" occurrence: retreatment may be attempted at 95 mg/m? provided that adequate
treatment with anti-emetic medication has been given to the patient (re-instruct the patient on
use of anti-emetic medication supportive care)
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Table 4: NKTR-102 Dose Modifications and Delays (Cont'd)

Toxicity Grade Dose Modifications and Delays for Day 1 of Cycle

Neutropenia/Febrile Neutropenia

Grade 1 Maintain dose level.

(ANC > 1500/mm?,

<2000/mm?)

Grade 2 If present on a treatment day, hold therapy until toxicity resolves to ANC > 1500/mm?.

(ANC > 1000/mm?’,
< 1500/mm?)

(Should the Investigator wish to continue treatment with ANC > 1300/mm? and <
1500/mm?, Medical Monitor approval is required). Treatment may be delayed up to 28 days

After 1%t occurrence: reduce dose to 120 mg/m? and consider prophylactic growth factor
therapy

After 2™ occurrence: reduce dose to 95 mg/m? and consider prophylactic growth factor
therapy

After > 3" occurrence: retreatment may be attempted at 95 mg/m? provided that adequate
supportive care has been given to the patient, and the physician believes it is in the best
interest of the patient

Grade 3

(ANC > 500/mm?,
< 1000/mm?)

If present on a treatment day, hold therapy until toxicity resolves to ANC > 1500/mm?.
Treatment may be delayed up to 28 days

After 1%t occurrence: reduce dose to 120 mg/m? and consider prophylactic growth factor
therapy

After 2™ occurrence: reduce dose to 95 mg/m? and consider prophylactic growth factor
therapy

After > 3™ occurrence: retreatment may be attempted at 95 mg/m? provided that adequate
supportive care has been given to the patient and the physician believes it is in the best
interest of the patient

Grade 4
(ANC < 500/mm?)

If present on a treatment day, hold therapy until toxicity resolves to ANC > 1500/mm>.
Treatment may be delayed up to 28 days

After 1% occurrence: reduce dose to 120 mg/m? and consider prophylactic growth factor
therapy. Consider antibiotics (oral fluoroquinolones) even in the absence of fever or diarrhea

After 2™ occurrence: reduce dose to 95 mg/m? and consider prophylactic growth factor
therapy. Consider antibiotics (oral fluoroquinolones) even in the absence of fever or diarrhea

After 3" occurrence: stop treatment with NKTR-102
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Table 4: NKTR-102 Dose Modifications and Delays (Cont'd)

Toxicity Grade Dose Modifications and Delays for Day 1 of Cycle

Neutropenia/Febrile Neutropenia (cont’d)

Febrile Neutropenia |If present on treatment day, hold therapy until toxicity is < Grade 1.
Grade 3 or 4 Treatment may be delayed up to 28 days

(ANC < 1000/mm?® | After 1%t occurrence: reduce dose to 120 mg/m? and consider prophylactic growth factor
with a single therapy

temperature of After 2™ occurrence: reduce dose to 95 mg/m? and consider prophylactic growth factor
>38.3°C (101°F) or |herapy

a sustained After 3" occurrence: stop treatment with NKTR-102
temperature of
> 38°C (100.4°F) for

more than one hour

Non-Hematological Toxicities (except fatigue/asthenia)

Grade 1/2 Maintain dose level; consider supportive care.

Grade 3 Treatment must be delayed until the toxicity recovered to baseline or Grade < 1.
Treatment may be delayed up to 28 days

After 1%t occurrence: reduce dose to 120 mg/m? and use prophylactic anti-emetic medication
and supportive care
After 2™ occurrence: reduce dose to 95 mg/m? and use prophylactic anti-emetic medication
and supportive care

After > 3" occurrence: retreatment may be attempted at 95 mg/m? provided that adequate
supportive care has been given to the patient (re-instruct the patient on supportive care)

Grade 4 Treatment must be delayed until the toxicity recovered to baseline or Grade < 1.
Treatment may be delayed up to 28 days
After 1% occurrence: reduce dose to 95 mg/m? and consider hospital admission

After > 2™ occurrence: retreatment may be attempted provided that adequate supportive care
has been given to the patient (re-instruct the patient on supportive care)

Abbreviations: ANC: absolute neutrophil count; Hgb: hemoglobin

6.7.3 Antidiarrheal Therapy

Patients randomized to NKTR-102 (Group A) may experience diarrhea. Diarrhea must be
treated promptly with loperamide. Loperamide will be dispensed to NKTR-102 patients between
randomization and Cycle 1 Day 1 and throughout the study for their use at home.
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Depending on the country, loperamide may be supplied by the Sponsor as part of the study.
Patients who are documented to have their own supply of loperamide (starting on or before
Cycle 1 Day 1) may use this in place of sponsor-supplied loperamide. Patients with diarrhea
must be carefully monitored, given adequate fluid and electrolyte replacement if they become
dehydrated, and given antibiotic support if they develop ileus, fever, or severe neutropenia.

Early onset diarrhea (occurring during or shortly after infusion of study drug) has occasionally
been seen with NKTR-102 as a cholinergic manifestation. It is usually transient and is only
infrequently severe. It may be accompanied by symptoms of blurred vision, blepharospasm,
miosis, lacrimation, muscle twitching, and/or intestinal hyperperistalsis that can cause abdominal
cramping. If necessary, early diarrhea and other cholinergic symptoms may be ameliorated by
administration of atropine (0.25 to 1 mg subcutaneous or IV). However, few patients

required atropine in the BEACON study, and the nature of the cholinergic toxicities usually does
not warrant the prophylactic use of atropine.

Late onset diarrhea (occurring more than 24 hours after the infusion) can be life-threatening,
because it may be prolonged and may lead to dehydration, hypotension, and renal failure. In the
BEACON study, 9.6% of patients reported Grade 3 diarrhea. Among those patients, the median
time to onset of Grade 2 or higher diarrhea was 40 days, and the median onset for Grade 3
diarrhea was 43 days. In addition, the median time to resolution of Grade 2 or higher diarrhea
was 3.5 days and the median time to resolution of Grade 3 diarrhea was 6 days. There were no
incidents of Grade 4 diarrhea.

Patients randomized to Group A must be assessed prior to dosing to ascertain whether they have
had diarrhea since the last dose of NKTR-102, whether they are currently receiving anti-diarrheal
supportive care, and the date of the last episode of diarrhea/loose stool. A patient must be
without symptoms of diarrhea and without anti-diarrheal supportive care for at least 7 days prior
to the next dose of NKTR-102.

6.7.3.1 Diarrhea Prophylaxis

Table 4 describes the initiation of prophylactic anti-diarrheal supportive care after observation of
diarrhea in a prior cycle. In the absence of constipation and prior to any observation of diarrhea,
prophylactic use of loperamide may also be initiated based on the investigator’s judgment and
patient preference starting with Cycle 2 to mitigate the risk for late onset diarrhea. The
recommended loperamide dosage regimen is 2 mg every 24 hours (q24h) starting after the

Cycle 2 dose and continuing for 7 days, in the absence of constipation. The 7-day prophylactic
regimen is repeated with each subsequent cycle starting after the dose until Cycle 6. Starting
after the Cycle 6 dose in the absence of constipation, the recommended loperamide regimen is

2 mg every 8 to 12 hours (q8-12h) and continuing for 7 days, in the absence of constipation.
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The 7-day prophylactic regimen is repeated after the dose in each subsequent cycle following
Cycle 6.

6.7.3.2 Diarrhea Treatment

Each patient will be instructed to begin loperamide for diarrhea at the first episode of
poorly-formed or loose stool, or at the earliest onset of bowel movements that are more frequent
than normally expected for the patient.

The recommended dosage regimen for loperamide is 4 mg at the first onset of late diarrhea and
then 2 mg every 2 hours until the patient is diarrhea-free for at least 12 hours. This dosage
regimen exceeds the usual dosage recommendations for loperamide; it is not recommended to be
used at this high dosage for more than 48 consecutive hours, due to the risk of paralytic ileus.
During the night, the patient may take 4 mg of loperamide every 4 hours. Alternate anti-
diarrheal supportive care, such as diphenoxylate atropine, may be attempted if loperamide does
not ameliorate the diarrhea within 48 hours.

The use of drugs with laxative properties should be avoided due to the potential for exacerbation
of diarrhea. Patients should contact their physician to discuss any laxative use.

Patients must be instructed to contact their physician or nurse if any of the following occur:
diarrhea at any time during study drug treatment; black or bloody stools; symptoms of
dehydration such as lightheadedness, dizziness, or faintness; inability to take fluids by mouth due
to nausea or vomiting; inability to control diarrhea within 24 hours; fever or evidence of
infection.

Investigators should contact the Medical Monitor to review diarrheal supportive care instructions
for patients whose diarrhea has been documented to be due to a cause other than NKTR-102
(e.g., positive stool test for C. difficile).

6.7.4 Antiemetic Therapy

If a patient experiences nausea and/or vomiting, the patient may be given prophylactic antiemetic
treatment prior to the next dose of NKTR-102. An Investigator may, at his/her discretion,
prescribe prophylactic antiemetics prior to the first dose of NKTR-102, if this is believed to be in
the patient’s best interests. The patient must be carefully monitored throughout the study period
and be given adequate fluid and electrolyte replacement to prevent dehydration and electrolyte
imbalance.
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6.7.5 Use of Growth Factor Support and Transfusions

Upon NKTR-102 administration, patients may experience neutropenia, though its frequency and
severity appears to be less than that seen with Camptosar® (irinotecan) administration.

Patients must demonstrate an ANC > 1.5 X 10°%/L prior to treatment with NKTR-102. Patients
who do not meet treatment criteria for ANC should return to clinic within 3 to 7 days for
reassessment. If any patients continue not to meet treatment criteria for ANC, they should return
to clinic at weekly intervals for reassessment.

Prophylactic use of growth factor support is not generally required; however, use of growth
factor support in a setting of neutropenia is permitted. For example, if a patient required growth
factor support during a previous cycle, a patient may be administered prophylactic growth factor
support during a subsequent cycle at the Investigator’s discretion (Section 6.7.2). Use of growth
factor support must follow American Society of Clinical Oncology guidelines, European Society
for Medical Oncology (ESMO) guidelines, or standard of care at the local institution.

Patients may receive transfusions (platelets or blood products) at the Investigator’s discretion.
A patient who has a treatment value of Hgb < 8.0 g/dL (80 g/L) or platelets < 50 X 10°/L may
receive a transfusion; however, treatment must be delayed for 7 days (post-transfusion) and
patients must meet treatment criteria prior to resuming treatment.

6.7.6 Hypersensitivity

Hypersensitivity and hypersensitivity-like reactions have been reported in association with the
administration of NKTR-102. The hypersensitivity reaction may be secondary to NKTR-102,
irinotecan or the PEG-backbone. Flushing, swollen tongue, and "hypersensitivity reactions"
occur more commonly on the day of infusion than at other times. The events tend to be of mild
to moderate severity, with the exception of a single previously reported Grade 3 hypersensitivity
reaction. Treatment, when indicated, has included antihistamines and corticosteroids. These
events tend to resolve rapidly. PEG-hypersensitivity reactions may include symptoms of
pruritus, tingling, flushing, urticaria, angioedema, hypotension and bronchospasm

(Wenande, 2016).

In the case of patients reporting mild allergic reactions, re-administration of NKTR-102 may be
performed. Recommended interventions to mitigate recurrence of symptoms include
premedication with an antihistamine and/or corticosteroid (oral or IV), and/or slowing the rate of
infusion to 180 minutes. Patients showing evidence of an anaphylactic reaction should not
receive subsequent NKTR-102.
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6.8 Group B: Treatment of Physician’s Choice (TPC)

Selection of a TPC therapy should be based on what would have been offered to that patient
were they not participating in this NKTR-102 study. Agents that are not routinely available in
the pharmacy at each medical center will not be considered as available TPC therapy.

The Investigator must have prior clinical experience with the TPC agent in the treatment of a
patient with breast cancer.

The TPC agent selected must be indicated at Screening.
6.8.1 Dose Modifications due to Toxicity

All AEs will be assessed according to the NCI-CTCAE version 4.03. In event of multiple
toxicities, dose delays and modifications should occur in accordance with the highest toxicity
observed per the recommendations and guidelines provided in the approved label/prescribing
information for that drug.

6.8.2 Supportive Care

Supportive care (including, but not limited to, growth factor support, blood product transfusions,
antiemetics, and antidiarrheal medications) can be administered at the discretion of the
Investigator.

6.9 Concomitant Treatments

All prescription and over-the-counter (OTC) medications, vitamin and mineral supplements,
and/or herbal therapies taken by the patient from Informed Consent through the End of
Treatment visit will be collected.

6.9.1 Permitted Concomitant Treatments
The treatments listed below are permitted while on study.

e Stereotactic radiation for new or existing brain lesions; patients with a total of < 10 CNS
lesions may receive stereotactic radiation, provided that it is available and that the
Investigator feels stereotactic radiation is in the best interest of the patient. In addition, a
patient who develops isolated CNS progression can be given the option to have their CNS
disease treated with whole-brain radiotherapy or surgery, and remain on protocol therapy
(see Section 5.3). Patients who undergo additional CNS-directed therapy on-study should
continue to undergo head imaging following therapy at the pre-specified interval.
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e Palliative and supportive care for disease-related symptoms.

e (Corticosteroids are permitted to be initiated on-study for control of symptoms (for example,
nausea/vomiting or neurological symptoms). For patients who entered the study on a stable
dose of corticosteroids, this dose may be adjusted on-study as needed by the investigator.

e Standard therapies for concurrent medical conditions, including antiemetic prophylaxis and
early interventional antidiarrheal therapy; atropine may be used, as indicated, for cholinergic
reactions; and prophylactic antiemetic(s) may be given if felt to be in the patient’s best
interests, starting from Cycle 1 Day 1 and at each subsequent cycle if needed.

e Prophylactic or therapeutic use of loperamide may be used as described in Section 6.7.3.1
and Section 6.7.3.2.

e Standard TPC premedications such as HI and H2 antihistamines prior to ixabepilone
administration; antihistamines and/or corticosteroids prior to taxane administration.

e Premedication with an antihistamine and/or a corticosteroid is allowed in subsequent cycles
following occurrence of a self-limiting NCI-CTCAE version 4.03 Grade 1 to Grade 3
allergic/hypersensitivity reaction to a prior infusion (Group A or Group B patients).

e Limited exposure/duration radiation therapy (RT) to treat pain is permitted; RT use must be
recorded.

e Bisphosphonates and denosumab are permitted; the dose and schedule should be similar to
that used prior to randomization into this protocol.

e Vitamin and mineral supplements and/or herbal therapies are permitted as long as the agent is
not considered “investigational”, and their use should be recorded.

6.9.2 Prohibited Concomitant Treatments

The treatments listed below are prohibited while on study. For treatments prohibited on study,
alternative medical intervention should be considered. If a prohibited treatment is required,
study treatment must be discontinued but the patient should continue to be followed for study
outcomes.

e Other investigational agents

e Any medications contraindicated by the Prescribing Information for the chosen TPC
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e Any concurrent chemotherapy, radiotherapy (except for RT as described in Section 6.9.1),
hormonal therapy (including megestrol acetate unless used for appetite stimulation),
immunotherapy, or other systemic therapy for cancer

e Enzyme-inducing anti-epileptic drugs (EIAEDs) including phenytoin, carbamazepine,
oxcarbazepine, or phenobarbital

Investigators must monitor patients randomized to Group A (NKTR-102) for use of potent
cytochrome P450 3A4 (CYP3A4) inducers or inhibitors, because these agents may induce or
inhibit irinotecan or SN38 metabolism. Some of these agents are OTC medications

(e.g., St John’s Wort); patients must provide a complete list of all concomitant medications as
part of the screening process. In addition, certain agents permitted in TPC may also have
potential drug interactions with CYP3A4 inducers or inhibitors (e.g., docetaxel).

For a list of these agents, see:

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/Druglnteractio
nsLabeling/ucm093664.htm
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7.0 INVESTIGATIONAL PRODUCT(S)/STUDY DRUGS
7.1 Group A: NKTR-102 (etirinotecan pegol)

The drug substance NKTR-102, etirinotecan pegol (topoisomerase I inhibitor polymer
conjugate), is a conjugate that was engineered by attaching a PEG polymer to irinotecan
molecules that are released following in vivo cleavage of a biodegradable linker (Table 5).

Table S: Nomenclature

Proprietary name Onzeald ®

International Non-proprietary Name (INN) /United ..

States Adopted Name (USAN): etirinotecan pegol
Compound Number/Name: NKTR-102

Sponsor: Nektar Therapeutics
Chemical classification: Topoisomerase 1 Inhibitor

Abbreviation: INN: International Nonproprietary Name; USAN: United States Adopted Name

The investigational drug product (NKTR-102 for Injection) is formulated as a sterile, lyophilized
powder of etirinotecan pegol in lactate buffer at pH 3.5, intended for dilution before IV infusion
with commercially-available 5% Dextrose Injection (w/w%) or 0.9% Sodium Chloride for
Injection. The pH of the formulation is in the range of 3.2 to 4.2, and the storage condition is
2°C to 8°C. The period of use/shelf life of the drug product clinical supplies are managed by an
interactive response technology (IRT) system and may be printed on the clinical labels based on
country regulations. Both 5% Dextrose Injection and 0.9% Sodium Chloride for Injection will
be locally sourced at each clinical site.

The lyophilized drug product (NKTR-102 for Injection) will be supplied in 25 mL Type 1
amber-colored glass vials packaged in cartons. Each vial contains 1.1 g NKTR-102, equivalent
to 100 mg of irinotecan with a 5% overfill; (5 mg IRT). A NKTR-102 dose of 145 mg/m? is
based on irinotecan equivalents.

Each vial and carton will be labeled to comply with local regulations.

The instructions for reconstitution and administration of the investigational drug product
(NKTR-102 for Injection) are described in detail in the Pharmacy Manual.
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7.1.1 NKTR-102 Dosage and Administration

Body surface area (BSA) will be determined before the start of each cycle, based on institutional
guidelines and will be capped at 2.4 m?. In the instance where there are no institutional
guidelines, use baseline height and most recent weight to calculate BSA. Each patient’s
NKTR-102 dose will be determined by multiplying the most recent BSA by the starting dose of
145 mg/m?. NKTR-102 for Injection will be administered as an IV infusion over 90 minutes

(+ 15 minutes). Premedications are not required to be administered prior to the initial infusion,
but may be used for an individual patient, as needed and as described in Section 6.7.3,

Section 6.7.4, Section 6.7.5, and Section 6.7.6.

7.2 Group B: Treatment of Physician’s Choice (TPC)

Patients randomized to TPC will receive single-agent chemotherapy, limited to one of the
following 7 agents: eribulin, ixabepilone, vinorelbine, gemcitabine, paclitaxel, docetaxel, or
nab-paclitaxel. TPC must consist of single-agent IV therapy, not combination therapy. Choice
of Group B agent (TPC) for an individual patient will depend on what TPC drug products are
available at each medical center. For TPC products without generic versions (e.g., eribulin,
ixabepilone, and nab-paclitaxel), the branded product must be commercially available at the
medical center. Selection of a TPC drug product should be based on what would have been
offered to the patient within that medical center if the patient were not participating in a clinical
study.

Depending on local health authority guidelines, the TPC drug product will be obtained by the
center through commercial supply, the site pharmacy, or through a central repository.
Depending on source of supply, the packaging and labeling will vary. Nektar will only supply
Group B (TPC) drug product from a central source if TPC cannot be procured locally, and if that
drug product has been approved by the local Competent Authority and is a
commercially-available drug supplied through the central repository and that will be labeled to
meet local country requirements.

TPC drugs must be reconstituted and administrated per their respective Prescribing Information.
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8.0 PHARMACOKINETIC, PHARMACOGENOMIC, BIOMARKER, AND
EFFICACY MEASUREMENTS
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85 Efficacy Assessments

All patients must undergo tumor assessments at the participating study center or at a radiology
facility associated with the site. Interpretation of all radiologic assessments will be performed by
the site investigator or radiologist. The radiologic evaluation performed locally will guide
treatment decisions and will continue until PD. In addition, all tumor imaging (including digital
photographs) will be forwarded to the Central Imaging Facility for independent blinded review.

8.6 Tumor Response Evaluation per RECIST

8.6.1 Measurements of Response

The revised RECIST 1.1 guidelines (Eisenhauer, 2009) will be used to determine response and
progression for extra-cranial disease (CNS metastases should not be selected as non-target
lesions for assessment by RECIST).

Patients with measurable disease (according to RECIST) will be evaluated for response or
progression (Section 6.4). For the purposes of this study, patients will be evaluated every

8 weeks (= 7 days) through Week 24 and every 12 weeks (£ 7 days) thereafter, from date of
randomization until documented disease progression or death.

At baseline, tumor lesions/lymph nodes will be categorized as measurable or non-measurable
based on the definitions provided below.

8.6.1.1 Measurable Disease

Measurable disease 1s defined by the presence of at least one measurable lesion that can be
accurately measured in at least 1 dimension (longest diameter in the plane of measurement is to
be recorded) with a minimum size of 10 mm by CT scan (CT scan slice thickness no greater than
5 mm); when CT scans have slice thickness > 5 mm, the minimum size for a measurable lesion
must be twice the slice thickness. Patients must have a history of brain metastases that are
non-progressing upon study entry, therefore, no CNS lesions can be considered as target lesions
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for RECIST 1.1. CNS lesions will, however, be measured at baseline and at all timepoints on
study.

To be considered pathologically enlarged and measurable, a lymph node must be > 15 mm in
short axis when assessed by CT scan (CT scan slice thickness recommended to be <5 mm).
Only the short axis will be measured and followed at baseline and in follow-up (Schwartz, 2009).

8.6.1.2 Non-Measurable Disease

All other lesions, including small lesions (longest diameter < 10 mm, or pathological lymph
nodes > 10 mm and < 15 mm on the short axis) as well as truly non-measurable lesions, are
considered non-measurable disease. Lesions considered truly non-measurable include ascites,
pleural or pericardial effusion, lymphangitic involvement of skin or lung, or abdominal
masses/abdominal organomegaly identified by physical exam (PE) that is not measurable by
reproducible imaging techniques.

8.6.2 Specifications by Methods of Measurements

The same method of assessment and the same technique should be used to characterize each
lesion at baseline and throughout the study. Imaging-based evaluation must always be done
rather than clinical examination unless the lesion(s) being followed cannot be imaged but is/are
assessable by clinical exam.

Clinical lesions: Clinical lesions will only be considered measurable when they are superficial
and are > 10 mm diameter as assessed using calipers (e.g., skin nodules). When lesions can be
evaluated by both clinical exam and imaging, imaging evaluation must be undertaken, because it
is more objective and may also be reviewed at the end of the study.

CT, MRI: CT is the best currently-available and reproducible method for measuring lesions
selected for response assessment. If a slice thickness > 5 mm is used for CT scanning, then the
minimum longest diameter for a target lesion will be twice the slice thickness. Magnetic
resonance imaging is preferred for imaging of the head.

Tumor markers: Tumor markers may be obtained per institutional guidelines; however, tumor
markers cannot be used to assess objective tumor response or PD. Details on tumor markers will
not be captured in the database.

Cytology and histology: These techniques can be used to differentiate between PR and CR in
rare cases when the nature of a residual lesion is in question. The cytological confirmation of the
neoplastic origin of any effusion that appears or worsens during treatment can be considered if
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the measurable tumor has met the criteria for response or stable disease (SD) in order to
differentiate between response (or SD) and PD.

8.6.2.1 Baseline Documentation of ‘Target’ and ‘Non-Target’ Lesions

To assess objective response or future progression, it is necessary to estimate the overall tumor
burden at baseline and use this estimate as a comparator for subsequent measurements.

Any lesion that meets the definition of measurable disease (Section 8.6.1.1) should be identified
as a “Target Lesion” and will be measured at baseline (for this protocol, “target lesions” are
extra-cranial lesions only). When > 1 measurable lesion is present at baseline, all lesions up to a
maximum of 5 total (and a maximum of 2 lesions per organ) that are representative of all
involved organs will be identified as target lesions and will be recorded and measured at
baseline. This means that in instances where patients have only 1 or 2 organ sites involved, a
maximum of 2 and 4 lesions, respectively, will be recorded. Target lesions will be selected by
size (based on their longest diameter) and whether they lend themselves to reproducible repeated
measurements. Occasionally, the largest lesion does not lend itself to reproducible measurement;
in this circumstance, the next-largest lesion that can be measured reproducibly will be selected.
Tumor lesions situated in a previously irradiated area, or in an area subjected to other loco-
regional therapy, are usually not considered measurable unless there has been demonstrated
progression in the lesion.

Pathological nodes that are defined as measurable may be identified as target lesions; however,
only the short axis of these nodes will contribute to the baseline sum. This means that when
lymph nodes are included as target lesions, the sum of lesions may not be zero even if complete
response criteria are met, because a normal lymph node is defined as having a short axis

of < 10 mm. For PR, SD, and PD, the actual short axis measurement of the nodes is to be
included in the sum of target lesions. All other pathological nodes will be considered non-target
lesions.

While on study, all lesions (nodal and non-nodal) recorded at baseline will have their actual
measurements recorded at each subsequent evaluation, even when very small (e.g., 2 mm).
However, if the lesion is believed to be present and is faintly seen but is too small to measure
with any accuracy, a default value of 5 mm will be assigned.

A sum of the diameters (longest diameter for non-nodal lesions, short axis for nodal lesions) for
all target lesions will be calculated and will be reported as the baseline sum of diameters. The
baseline sum of diameters will be used as reference to further characterize any objective tumor
regression in the measurable dimension of the disease.
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All other extra-cranial lesions (or sites of disease) including pathological lymph nodes will be
identified as “non-target lesions” and will also be recorded at baseline. Measurements are not
required and these lesions will be followed as present, absent, unequivocal progression, or new
lesions.

8.6.3 Evaluation of Target Lesions

Definitions of the criteria used to determine objective tumor response for target lesions are seen
in Table 6.

Table 6: Criteria Definitions for Objective Tumor Response for Target Lesions
Tumor Response Criteria Definition
Complete Response 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 At least a 30% decrease in the sum of diameters of target lesions, taking as
reference the baseline sum diameters.

Progressive Disease 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 demonstrate an absolute increase of at least 5 mm. Note: The
appearance of 1 or more new lesions is considered progression.

Stable Disease Neither sufficient shrinkage to qualify for PR nor sufficient increase to qualify
for PD, taking as reference the smallest sum of diameters while on study.

8.6.4 Evaluation of Non-Target Lesions

To be eligible for this study, CNS lesions must have undergone prior definitive treatment, be
documented as non-progressing in the baseline scan and are therefore considered non-target
lesions. Although measurement of CNS lesions is requested, these lesions will be assessed
qualitatively as other non-target lesions.

Definitions of the criteria used to determine the tumor response for the group of non-target
lesions are in Table 7. While some non-target lesions may actually be measurable, they need not
be measured and instead will be assessed only qualitatively at the time points of radiographic
assessments.
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Table 7: Criteria Definitions for Objective Tumor Response for Non-Target
Lesions (RECIST)
Tumor Response Criteria Definition

Disappearance of all non-target lesions and normalization of tumor marker

Complete Response level. All lymph nodes must be non-pathological in size (< 10 mm short axis).

Persistence of 1 or more non-target lesion(s) and/or maintenance of tumor

Non-CR/Non-PD marker level above the normal limits.

Unequivocal progression of existing non-target lesions. (Note: The appearance

Progressive Disease . . .
of 1 or more new lesions is also considered progression).

A patient who develops isolated CNS progression can be given the option to have their
CNS disease treated with whole-brain radiotherapy, SRS or surgery, and remain on protocol
therapy (see Section 5.3).

8.6.5 Evaluation of Best Overall Response per RECIST

The best overall response is the best response recorded from the start of the randomization until
disease progression/recurrence per RECIST, taking as reference for PD the smallest
measurements recorded since the treatment started. The patient’s best response assignment will
depend on the achievement of both measurement and RECIST criteria.

Table 8 provides overall responses for all possible combinations of tumor responses in target and
non-target lesions with and without the appearance of new lesions.

Table 8: Overall Responses for Combinations of Tumor Responses per
RECIST
Target Lesions Nontarget Lesions New Lesions Overall Response
CR CR No CR
CR Incomplete response/SD No PR
PR Nonprogressive disease No PR
SD Nonprogressive disease No SD
PD Any Yes or No PD
Any PD Yes or No PD
Any Any Yes PD

Abbreviations: CR: complete response; PD: progression of disease; PR: partial response; SD: stable disease.
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Confirmation of Response: Confirmation of response, either PR or CR, is required. A
confirmatory radiological exam should be performed > 4 weeks after the criteria for response are
first met.

Note: Patients with a global deterioration of their health status requiring discontinuation of
treatment without objective evidence of disease progression at that time will be classified as
having symptomatic deterioration. Every effort must be made to document objective
progression, even after discontinuation of treatment.

Date of PD: This is the earliest date of the imaging method to determine PD, or, if the patient is
followed by PE, the date of the PE showing PD. The date of global deterioration or symptomatic
deterioration will not be used as the date of PD.

8.7  Response Assessment Criteria for Brain Metastases per RANO-BM Criteria
8.7.1 Measurements of CNS Response (RANO-BM)

The criteria proposed from the RANO group (Lin, 2015) will be utilized to assess the disease
progression in CNS metastases only. To be eligible for this study, CNS lesions must have
undergone prior definitive treatment, be documented as non-progressing in the baseline scan and
are therefore considered non-target lesions. Date of CNS lesion progression is the earliest date
of the imaging method used to determine CNS lesion progression per RANO-BM Ceriteria.

8.7.1.1 Measurable Disease (RANO-BM)

CNS lesions, although considered to be non-target lesions, will undergo baseline and serial
assessment on study using bidimensional measurements. (This is a modification of the RANO-
BM criteria, made to better understand any intracranial effects of NKTR-102 and TPC).

8.7.1.2 Non-Measurable Disease (RANO-BM)

Lesions with borders that cannot be reproducibly measured, dural metastases, bony skull
metastases, and cystic-only lesions are considered non-measurable disease.

8.7.2 Specification of Methods of Measurements

The same method of assessment and the same technique should be used to characterize each
lesion at baseline and throughout the study. Consistent use of imaging techniques across all
imaging timepoints is important to ensure that the assessment of interval appearance,
disappearance of lesions, or change in size is not affected by changes in technique.

Gadolinium-enhanced MRI is the most sensitive and reproducible method available to measure
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CNS lesions for response assessment and is the preferred imaging technique. MRI (preferably
with use of thin section imaging) is the default standard imaging technique. CT with contrast
can be substituted for MRI upon discussions between the Principal Investigator and Medical
Monitor.

8.7.3 Baseline Documentation of Target/Non-Target Lesions (RANO-BM)

While on study, all CNS lesions recorded at baseline will have their actual measurements
recorded at each subsequent evaluation.

A sum of the diameters for all CNS lesions will be calculated and will be reported as the baseline
sum of longest diameters. The baseline sum of diameters will be used as reference to further
characterize any objective tumor regression in the measurable dimension of the disease.

All other CNS lesions (e.g., lesions with borders that cannot be reproducibly measured, dural
metastases, bony skull metastases, and cystic-only lesions) should be identified as “non-target
lesions” and should also be recorded at baseline. Measurements are not required and these
lesions should be classified as present, absent, or unequivocal progression.

8.7.4 Evaluation of CNS Target Lesions (RANO-BM)

Table 9 gives criteria definitions for objective CNS response for target CNS lesions by
RANO-BM. (As there are no target lesions in the CNS in this protocol, this table is provided for
completeness only).
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Table 9: Criteria Definitions for Objective CNS Response for CNS Target
Lesions (RANO-BM)

Tumor Response Criteria Definition

Complete response | Disappearance of all CNS target lesions sustained for at least 4 weeks with no new lesions,
no use of corticosteroids, and patient is stable or improved clinically

Partial response At least a 30% decrease in the sum longest diameter of CNS target lesions, taking as
reference the baseline sum of longest diameters sustained for at least 4 weeks, no new
lesions; stable to decreased corticosteroid dose; stable or improved clinically

Progressive disease | At least a 20% increase in the sum of longest diameters of CNS 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%, at least 1 lesion must increase by an
absolute value of 5 mm or more to be considered progression

Stable disease Neither sufficient shrinkage to qualify for partial response nor sufficient increase to qualify
for progressive disease, taking as reference the smallest sum longest diameter while on study

Abbreviations: CNS: central nervous system; RANO-BM: Response Assessment in Neuro-Oncology-Brain
Metastases

8.7.5 Evaluation of Non-Target CNS Lesions (RANO-BM)

Table 10 gives criteria definitions for objective CNS response for non-target CNS lesions by
RANO-BM.

Table 10: Criteria Definitions for Objective CNS Response for Non-Target CNS
Lesions (RANO-BM)
Tumor Response Criteria Definition
Requires disappearance of all enhancing CNS non-target lesions and no new CNS
Complete response lesi
esions
Non-complete response
or non-progressive Persistence of 1 or more non-target CNS lesion or lesions

disease

Unequivocal progression of existing enhancing non-target CNS lesions, or new lesion(s)
Progressive disease (except while on immunotherapy-based treatment), or unequivocal progression of
existing tumor-related non-enhancing (T2/FLAIR) CNS lesions

Abbreviation: CNS: central nervous system; RANO-BM: Response Assessment in Neuro-Oncology-Brain
Metastases
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8.7.6

NKTR-102

CNS Response Criteria for CNS Lesions Proposed by RANO-BM

Table 11 gives CNS response criteria for CNS lesions proposed by RANO-BM. As only non-
target CNS lesions will be observed in this study at baseline, the best response by RANO-BM for
CNS lesions will be CR (if all CNS lesions identified on the baseline scan disappear).
Measurements are being captured on non-target CNS lesions to perform an exploratory analysis
on change in the dimensions of CNS lesions comparing the two groups.

Table 11:

Criteria Definitions for Objective CNS Response for CNS Lesions

(RANO-BM)

Complete Response

Partial Response

Stable Disease

Progressive Disease

Target lesions None >30% decrease in < 30% decrease >20% increase in sum
sum longest distance |relative to baseline longest distance
relative to baseline but < 20% increase in |relative to nadir ?

sum longest distance
relative to nadir

Non-target lesions None Stable or improved  |Stable or improved |Unequivocal

progressive disease ?

New lesion(s)® None None None Present ?

Corticosteroids None Stable or decreased |Stable or decreased  |Not applicable ©

Clinical status Stable or improved  |Stable or improved  |Stable or improved |Worse*®

Requirement for All All All Any ©

response

a. Progression occurs when this criterion is met.

b. A new lesion is one that was not present on prior scans and is visible in minimum two projections. If a new
lesion is equivocal, e.g., because of its small size, continued therapy can be considered, and follow-up
assessment will clarify if the new lesion is new disease. If repeat scans confirm there is definitely a new
lesion, progression should be declared using the date of the initial scan showing the new lesion.

c. Increase in corticosteroids alone will not be taken into account in determining progression in the absence of
persistent clinical deterioration.
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9.0 ASSESSMENT OF SAFETY OR ADVERSE EVENTS AND SERIOUS ADVERSE
EVENTS

Close attention to the accurate and complete capture of all adverse events for both treatment
groups is a critical component of this phase 3 trial. The previous Phase 3 trial (BEACON)
demonstrated fewer Grade 3 or higher adverse events, comparing NKTR-102 with TPC, both in
the ITT population and in the subgroup with a history of stable brain metastases. As the

two treatment groups are anticipated to have different safety profiles, study personnel must
review patients at each contact for any clinically significant signs or symptoms that may reflect
potential adverse events.

9.1 AE Definition and Assessment

An AE is defined as any untoward medical occurrence in a clinical investigation patient who was
administered a pharmaceutical product, at any dose, not necessarily related to the treatment.

An AE can therefore be any unfavorable and unintended sign, symptom, or disease temporally
associated with the use of a medicinal product, whether or not considered related to the
medicinal product. An AE can also arise from any use of the drug and from any route of
administration, formulation, or dose, including overdose. This definition includes intercurrent
illnesses or injuries, and exacerbation of preexisting conditions. Clinical laboratory
abnormalities will only be reported as AEs if they are deemed clinically-significant by the
Investigator and/or are associated with signs and symptoms, require treatment, or require
follow-up.

For patients enrolled in Group A and receiving NKTR-102, an unexpected AE is one of a type
not consistent in nature or severity with information in the current Investigator’s Brochure for
NKTR-102. For patients enrolled in Group B and receiving an approved drug as TPC, an
unexpected AE is one of a type not consistent in nature or severity with information present in
the current approved label or prescribing information for that TPC drug.

An AE does not include:

e A medical or surgical procedure (e.g., surgery, endoscopy, tooth extraction, or transfusion);
an AE is the underlying condition that leads to the procedure

e Pre-existing diseases or conditions present or detected before start of study medication
administration that do not worsen or increase in severity or frequency after the administration
of study medication
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e Situations where an untoward medical occurrence has not occurred (e.g., hospitalization for
elective surgery for a condition that has not worsened on study, or social and/or convenience
admissions to grant families a respite in caring for a patient)

e Overdose of either study medication or concomitant medication without any signs or
symptoms

e Pregnancy
9.2 Monitoring AEs

All AEs will be assessed by the Investigator and recorded, including the date of onset and
resolution, severity, relationship to NKTR-102 or TPC, outcome, and action taken with
NKTR-102 or TPC. Adverse events will be reported starting immediately after the patient has
been administered the first dose of study treatment (NKTR-102 or TPC) through 30 days after
the last dose of study treatment.

An event occurring after the patient has provided informed consent but before the first dose of
study treatment will be collected as medical history unless the event is serious and attributed to
protocol-mandated procedures by the Investigator. Under the latter circumstance, the event will
be reported as a serious adverse event (SAE) to Nektar Drug Safety or designee.

Example 1:

Hospitalization for thrombophlebitis associated with a blood draw for assessments required
prior to dosing per protocol is a serious event that is related to protocol-mandated procedures.
In this scenario, the event of ““thrombophlebitis” will be reported as an SAE, and it will be
documented as being “unrelated” to study drug.

Example 2:

An ankle sprain following an unexpected fall from a flight of stairs while at home, after the
patient has provided informed consent, but before the first dose of study drug, is clearly
unrelated to any protocol-mandated procedures and would therefore be recorded as medical
history.

9.3 Grading of AEs

The assessment of severity and seriousness are not to be considered synonymous. The severity is
grading the intensity of an event. The seriousness of an event is based on the patient/event
outcome or action criteria. All AEs will be assessed for severity using the NCI-CTCAE
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version 4.03. Severity for all AEs except diarrhea and neutropenia will be recorded according to
the highest severity grade a patient experiences for the duration of that AE. Adverse events of
special interest (diarrhea and neutropenia AEs) will be reported with an individual start and stop
date for each level of severity; see Section 9.6.

Grade 1 = Mild; event results in mild or transient discomfort, not requiring intervention or
treatment or needing only minimal intervention or treatment; does not limit or interfere with
daily activities, e.g., insomnia, mild headache

Grade 2 = Moderate; event is sufficiently discomforting so as to limit or interfere with daily
activities; may require interventional treatment, e.g., fever requiring antipyretic medication

Grade 3 = Severe; event results in significant symptoms that prevents normal daily activities;
may require hospitalization or invasive intervention

Grade 4 = Life threatening or disabling
Grade 5 = Death
9.4  Causality Relationship of AEs

The relationship of each AE to the study treatment will be evaluated by the Investigator using the
following definitions:

e Not related: The AE is clearly not related to the investigational agent(s); the AE can be
explained to be likely related to other factors such as concomitant medications or the
patient’s clinical state

e Possibly related: The AE may be related to the investigational agent(s); a plausible temporal
sequence exists between the time of administration of the investigational product and the
development of the AE, and it follows a known pattern of response to the investigational
product; the reaction may have been produced by the patient’s clinical state or by other
concomitant therapies or interventions

e Related: The AE is clearly related to the investigational agent(s); a plausible temporal
sequence exists between the time of administration of the investigational product and the
development of the AE, and it follows a known pattern of response to the investigational
product; the occurrence of this AE can be confirmed with a positive re-challenge test or with
supporting laboratory data
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The causality criteria of “related” and “possibly related” will be considered “related” to the study
medication for regulatory reporting requirements.

9.5  AE Reporting and Follow-up

All ongoing AEs assessed as “unrelated” to study treatment will be followed until resolution or
until 30 days after last dose of study treatment, whichever is earlier. In case the AE has not
completely resolved up to 30 days after last dose of study treatment, the final outcome of these
ongoing unrelated AEs will be captured as “Not Recovered/Not Resolved” or “Recovered/
Resolved”, whichever is applicable. For adverse events of special interests, an additional
category of “Recovering/Resolving” may be used.

All ongoing AEs assessed as “related” to study treatment will be followed until they stabilize or
resolve; until the Investigator assesses them as chronic or stable; start of new cancer therapy;
patient lost to follow-up; or patient death, whichever comes first.

Any new AEs occurring more than 30 days after last dose of study treatment or End of
Treatment will not be captured, except for serious adverse events that are assessed by the
Investigator as “related” to study treatment. All new “related” SAEs occurring > 30 days after
the last dose of study treatment will be recorded and appropriate SAE forms must be completed
and provided to Nektar Drug Safety or designee.

All new “related” SAEs occurring > 30 days after the last dose of study will be followed until
they stabilize or resolve, until the Investigator assesses them as chronic or stable, until the start of
new cancer therapy, until the patient is lost to follow-up, or until patient death, whichever comes
first.

9.6  Adverse Events of Special Interest (AESI)
An AESI is defined as:
e Diarrhea

e Neutropenia (“neutropenia” will include patients with an event characterized by
“neutropenia,” “decreased neutrophils,” “febrile neutropenia,” “neutropenic infection”,
“neutropenic colitis” and “neutropenic sepsis”)

e Others to be determined
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AESI will be reported with an individual start and stop date for each level of severity. In
addition, an additional category of “Recovering/Resolving” may be used for the outcome of an
AESI (for example, when Grade 3 neutropenia becomes Grade 2 neutropenia).

9.7 Serious AE Definition
An SAE is defined as any untoward medical occurrence that at any dose:
e Results in death

e I[s life threatening, i.e., in the opinion of the Investigator, the AE places the patient at
immediate risk of death from the event as it occurred; it does not include a reaction that, had
it occurred in a more severe form, might have caused death

e Requires inpatient hospitalization or prolongation of an existing hospitalization that occurs
during the course of a patient’s participation in a clinical study, except for those due to the
following:

— A surgery or procedure that was planned before the patient entered the study and that is
part of the planned study procedure

— Nonmedical reasons, in the absence of an AE
e Results in persistent or significant disability or incapacity
e Is a congenital anomaly or birth defect

¢ [s an important medical event that, based upon appropriate medical judgment, may
jeopardize the patient and may require medical or surgical intervention to prevent one of the
other outcomes listed above

Death is an outcome of an AE, but death is not an AE in itself. All deaths must be reported,
regardless of causality. An efficacy failure is not considered an SAE. “Life-threatening” means
that the patient was at immediate risk of death from the event as it occurred; this does not include
an event that might have led to death if it had occurred with greater severity. “Inpatient
hospitalization” means the patient has been admitted to a hospital for medical reasons for any
length of time. The Investigator should attempt to establish a diagnosis of the event based on
signs, symptoms, and/or other clinical information. In such cases, the diagnosis will be
documented as the AE and/or SAE and not as the individual signs/symptoms.
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9.8 Serious AE Reporting

All SAEs regardless of causality attribution, with an onset within 30 days after the patient’s last
dose of study treatment, will be reported to Nektar Therapeutics Drug Safety or its designee
within 24 hours of when the site becomes aware of the event. In addition, SAEs that are
assessed by the Investigator as both being related to study treatment and occurring > 30 days
after last dose of study treatment will also be reported to Nektar Therapeutics Drug Safety or its
designee within 24 hours of when the site becomes aware of the event.

To fulfill this responsibility to report an SAE that has occurred, the Investigator must complete
the SAE Report Form, assess the causality relationship to the study treatment as applicable
(either NKTR-102 or TPC), and send the completed SAE form via email or fax to

Nektar Therapeutics Drug Safety or its designee. A follow-up report and any additional records
(such as hospital records, consultant reports, and autopsy findings) will be emailed or faxed to
Nektar Therapeutics Drug Safety or designee within 24 hours of receipt. Any medication or
other therapeutic measures used to treat the event will be recorded.

Reporting of SAEs to the Institutional Review Board (IRB)/Independent Ethics Committee (IEC)
will be done in accordance with the standard operating procedures (SOPs) and policies of
IRBs/IECs. Adequate documentation must be provided to Nektar Therapeutics showing that the
IRB/IEC was properly notified. SAEs will be reported by Nektar Therapeutics or its designee to
the Regulatory Authorities, per local regulations.

9.9 Serious AE Follow-up

All study treatment-related SAEs that have not resolved within 30 days of last dose of study
treatment, will be followed until any of the following occur (whichever comes first):

e The event resolves
e The event has stabilized
e The event returns to baseline, if a baseline value is available

e [t becomes apparent that it is unlikely that any additional information can be obtained
(e.g., patient or health care practitioner refuses to provide additional information or is lost to
follow-up after duly diligent follow-up efforts)

e The patient dies or is lost to follow-up
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All ongoing SAEs assessed as “unrelated” to study medication will be followed until resolution
or until 30 days after last dose of study medication, whichever is earlier. In cases where an
unrelated SAE has not completely resolved in up to 30 days after last dose of study treatment, the
final outcome of these ongoing SAEs will be captured as “Not Recovered/Not Resolved” or
“Recovered/Resolved”, whichever is applicable.

9.10 Disease Progression — Not Reportable as an AE

It is anticipated that during this study a proportion of patients will experience disease progression
prior to study discontinuation. Progressive disease in some patients may result in hospitalization
or death. Such events leading to hospitalization or death of a study patient are typically
considered “serious,” requiring submission of an SAE report. However, since disease
progression is an endpoint for this study, reporting the term “disease progression” as either an
adverse event or a serious adverse event is not necessary. When progressive disease is
characterized by a constellation of signs and symptoms with no principal clinical manifestation,
the condition may be considered as “disease progression” without a requirement to report it as an
AE or SAE.

However, if there are separate identifiable clinical manifestations of the disease progression,

e.g., pleural effusion or weight loss, these manifestations are reportable as adverse events. Such
an event should be recorded on the AE eCRF and, if the event meets any of the “serious” criteria,
it must also be reported on the SAE form.

9.11 Pregnancy

The Sponsor must be notified within 24 hours of the initial report and any follow-up reports of a
male patient’s female partner, or a female patient becoming pregnant during the course of the
study, and for 6 months after the last dose of the study drug. Pregnancy, although reportable, is
not considered an AE/SAE unless a female patient or male patient’s female partner experiences
signs or symptoms of pregnancy complications; however, the contact information for pregnancy
reporting is the same as for SAE reporting. Females who become pregnant will be followed
every trimester until the outcome of the pregnancy is known. Pregnancy follow-up should
describe the outcome of the pregnancy, including any voluntary or spontaneous termination,
details of the birth, and the presence or absence of any congenital abnormalities or birth defects
in the offspring.

If a female patient or a male patient’s female partner becomes pregnant, administration of the
study drug must be discontinued immediately, and the Sponsor must be notified within 24 hours
of the initial report of the pregnancy.
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9.12 Expedited Reporting of SAEs

For the study treatment, NKTR-102, a suspected unexpected serious adverse reaction (SUSAR)
is an SAE that is considered “unexpected”, because it is not listed in the current Investigator’s
Brochure or is not listed at the specificity or severity that has been observed. For Group B,
related SAEs will be forwarded to the respective manufacturer via email. The manufacturer will
determine the reportability of the related SAE report. All SUSARs deemed related to NKTR-
102 are subject to expedited reporting by the Sponsor to the applicable regulatory authorities, the
IRB/IEC, and the Investigators. With this requirement, the Investigator or site personnel must
report all SAEs to Nektar Drug Safety or designee within 24 hours of first becoming aware of
the event.

Fatal or life-threatening SUSARs will be reported by the Sponsor to the Regulatory Authorities
as soon as possible, but no later than 7 calendar days after the Sponsor or Sponsor’s designee has
first knowledge of an adverse event that meets the minimum criteria for expedited

SAE reporting. IRBs/IECs and Investigators will be notified within 7 calendar days. Non-fatal
and non-life-threatening SUSARs will be reported to the Regulatory Authorities, the IRB/IEC,
and the Investigators as soon as possible, but no later than 15 calendar days after the Sponsor or
Sponsor’s designee has first knowledge of the minimum criteria for expedited reporting.

All efforts will be made to ensure that the following information will be obtained and included in
the report:

e The suspected investigational medicinal product (NKTR-102 or TPC)
e An adverse event that meets serious criteria

e An identifiable patient (e.g., study and patient code number)

e A causal relationship

e An identifiable reporter

Reporting of SUSARs to all applicable Regulatory Authorities will be done by Nektar or its
designee as per local country and regional regulations.

Reporting of SUSARS to the central IRB/IEC will be done by Nektar or its designee in
accordance with the SOPs and policies of the IRB/IEC. Reporting of SUSARs to all
participating clinical Investigators will be done by Nektar or its designee as per local regulations.
Local IRB reporting requirements will be met by the applicable clinical site personnel as per
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their institutional guidelines. Adequate documentation must be provided to Nektar or its
designee showing that the local IRB/IEC was properly notified.

Cross reporting of SUSARs occurring in other ongoing clinical studies that are evaluating study
treatment NKTR-102 will be done for all applicable Regulatory Authorities, central IRB/IECs,
and Investigators participating in this study by Nektar or its designee.
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10.0 STATISTICAL METHODOLOGY

10.1 General Considerations

The study has been powered for detecting superiority of NKTR-102 compared with TPC for the
primary efficacy endpoint of OS. Patients will be randomized in a 1:1 ratio to one of the

two study groups with stratification based on geographic region, tumor receptor status

(HER2+, HR+/HER2-, and TNBC) and ECOG (0 vs. 1). The primary efficacy endpoint for the
study is OS. After discontinuation of therapy, all patients except those who withdraw consent
must be followed (by contact via phone or clinic visit) every 12 weeks (£ 2 weeks) until death
unless a patient has specifically withdrawn consent to be followed for survival. If allowed by
country regulatory authorities and/or consented to by the patient, study personnel may use public
records to check for mortality for any patient who withdraws consent for follow-up contact.

Baseline will be the last assessment prior to randomization unless otherwise defined in
Section 6.4 (head imaging that occurs after randomization) or the Statistical Analysis Plan
(SAP).

All patients must have tumor measurements performed, with radiographic measurements
performed to RECIST specifications. Patients will be evaluated for response every 8 weeks

(+ 7 days) from date of randomization through Week 24, every 12 weeks (+ 7 days) thereafter
until documented disease progression or death. The RECIST criteria will be used to determine
response or progression during the study. Grading for best response or progression will be
categorized as CR, PR, SD, or PD. In addition, RANO-BM criteria will be used to assess

CNS lesions.

10.2 Determination of Sample Size

The study is powered for detecting superiority of NKTR-102 compared with TPC in OS and up
to 220 patients will be enrolled. The number of death events needed to provide 80% conditional
power for the final analysis will be determined at an interim analysis when approximately 82
death events are available using the promising zone adaptive method (Mehta & Pocock, 2011).
The minimum and maximum number of death events for the final analysis will be 106 and 191,
respectively. Two-sided a of 0.001 will be used to test efficacy at the interim analysis (efficacy
zone-as part of promising zone design). One hundred ninety-one (191) death events will be able
to demonstrate statistical significance for any observed hazard ratio of 0.75 or better, which
corresponds to a median difference of approximately 2 months if the OS median for TPC is 6
months and the proportional hazard model assumption is approximately met. The detailed event
size adaptation rules based on conditional power will be provided in an appendix to the DMC
charter.
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10.3 Interim and Final Analyses

One interim analysis and one final analysis will be conducted:

e Interim Analysis (IA — OS interim [a = 0.001] and death events re-estimation): when
approximately 82 death events have been observed.

¢ Final Analysis (FA - OS final [significant p < 0.0499]): timing will be determined at the
time of [A using the promising zone adaptive method (Mehta & Pocock, 2011) to
estimate the death events needed.

The primary analysis of OS will be the Cui, Hung and Wang [CHW] test with pre-specified
weights (Cui, Hung, & Wang, 1999) to ensure type I error control and the conventional test with
equal weights for every patient will be conducted as a sensitivity analysis. Details are described
in the SAP.

A Data Monitoring Committee (DMC) Charter will be approved and finalized by the
independent DMC members prior to the initiation of any interim analysis; the DMC Charter and
meeting minutes will be submitted as part of the final Clinical Study Report. The DMC will
review and make recommendations consistent with the overall clinical trial design for one formal
interim efficacy and safety analysis when approximately 82 death events have been

observed. Two-sided a of 0.001 will be used to test efficacy in OS at this interim analysis
(falling into the efficacy zone of the promising zone adaptive design). If OS does not reach
statistical significance, event size needed for the final OS analysis will be determined based on
conditional power per the adaptation rules described in the DMC charter appendix, “Event Size
Adaption Rule for Clinical Study Protocol 15-102-14.”

See Section 1.2 for the adaptive design study flow chart.
10.4 Analysis Populations

Safety Population: All patients who are randomized and receive at least 1 dose (or partial dose)
of study drug (NKTR-102 or TPC) will be included in the safety population; safety analyses will
be conducted based on this population.

Intent-to-Treat (ITT) Population: All patients who are randomized in the study will be included
in the ITT population; the primary endpoint OS and secondary efficacy analyses (except ORR
and DoR) will utilize the ITT population.

Response Evaluable Population: All patients who are randomized in the study with measurable
disease in the periphery by RECIST at baseline (as determined by the Investigator) will be
included in the Response Evaluable Population; the secondary endpoint analyses of ORR and
DoR will utilize the Response Evaluable Population.

Page 95 of 144




Protocol No.: 15-102-14: Amendment 4.1 (Germany) NKTR-102

PK Population: Those patients with sufficient PK sampling to permit PK analysis
Biomarker Population: Those patients with sufficient biomarker data to permit analysis
10.5 Demographic and Baseline Disease Characteristics

Demographic and baseline disease characteristic data will be summarized for each treatment
group by presenting frequency distributions and/or descriptive statistics (mean, standard
deviation, median, range, and relevant percentiles). Formal statistical tests comparing treatment
groups will not be provided.

10.6 Treatment Compliance

Compliance will be assessed by overall dose intensity and the proportion of patients having dose
reductions at each specified visit by treatment group. The reasons for dose reductions will be
tabulated.

10.7 Efficacy Analyses
10.7.1 Primary Endpoint - Overall Survival

Overall survival is defined as the time from the date of randomization to the date of death from
any cause. Patients will be followed until their date of death or until final database closure.
Patients who are lost-to-follow-up or are alive at the time of analysis will be censored at the time
they were last known to be alive or at the date of event cut-off for OS analysis.

The primary analysis of OS will be the CHW test with pre-specified weights (Cui, Hung, &
Wang, 1999) and the conventional test with equal weights for every patient will be conducted as
a sensitivity analysis. The median survival times and their 95% confidence intervals as well as
survival curves will be estimated using the Kaplan-Meier method and will be summarized by
treatment group. The two-sided significance level for superiority at final analysis of OS will be
0.0499.

A single hazard ratio (NKTR-102/TPC) and its 95% confidence interval will be calculated using
a Cox regression model adjusting for geographic region, tumor receptor status, and ECOG.

If more than 10% of study population (i.e., more than 35 patients) have received stereotactic
radiosurgery (SRS, WBRT or surgery) during the study, the proportion of patients that received
SRS during the study in different treatment groups will be compared using Fisher’s exact test.
The impact of SRS use on OS will be evaluated using a Cox regression model comparing
patients who received SRS with those who did not receive SRS.

Page 96 of 144




Protocol No.: 15-102-14: Amendment 4.1 (Germany) NKTR-102

Additional secondary efficacy analyses will be undertaken, including the differences in survival
outcome depending on prior type of radiotherapy received (SRS versus WBRT), extent of tumor
burden at study entry (2 or fewer versus 3 or more sites of disease) and the impact of liver
metastases on survival difference between the two arms. In addition, the overall survival
analysis will be repeated with all patients selecting ixabepilone as the TPC agent removed from
the analysis.

10.7.2 Secondary Endpoints

Analysis for secondary endpoints will not include any adjustment for multiplicity. Statistical
tests will be two-sided with a type I error rate of 0.05.

10.7.2.1 Progression-Free Survival (Outside the CNS)

Progression-free survival (PFS) is defined as the time from the date of randomization to the
earliest evidence of documented PD or of death from any cause. The date of global deterioration
or symptomatic deterioration will not be used as the date of PD. Disease progression for tumors
outside the CNS will be assessed by the investigator according to RECIST. The primary analysis
of PFS will be performed based on censoring criteria as described in Guidance for Industry
Clinical Trial Endpoints for the Approval of Cancer Drugs and Biologics — Appendix 3

(Table A) (FDA, 2007). Two sensitivity analyses of PFS will be performed based on the
censoring criteria with considerations of informative censoring as described in European
Medicines Agency (EMA) Guideline on the Evaluation of Anticancer Medicinal Products in
Man — Appendix 1 (EMA, 2012). The methodology of handling missing scans are described in
the SAP. Progression-free survival will be compared with a two-sided, log-rank test with the
same stratification factors that were used for randomization. Kaplan-Meier median PFS times
and their 95% confidence intervals as well as PFS curves will be summarized by treatment

group.

A single hazard ratio (NKTR-102/TPC) and its 95% confidence interval will be calculated using
a Cox regression model adjusting for geographic region, tumor receptor status, and baseline
ECOG status.

10.7.2.2  Progression-Free Survival in Brain Metastasis

Progression-free survival in brain metastasis (PFS-BM) is defined as the time from the date of
randomization to the earliest evidence of documented PD per RANO-BM in brain metastases or
death from any cause. The PD will also be determined by the investigator’s assessments. The
same statistical methods that were used for PFS will be used for PFS-BM.
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For patients with CNS metastases at baseline, time to disease progression in the CNS will be
separately calculated. For patients without CNS metastases at baseline, time to disease
recurrence in the CNS will be separately calculated.

10.7.2.3 Progression-Free Survival (Overall)

Progression-free survival (CNS and peripheral) is defined as the time from the date of
randomization to the earliest evidence of documented PD in either the CNS or peripheral (using
RANO-BM) or death from any cause. The PD will be determined by both the investigator’s and
the central imaging facility assessments. The same statistical methods that were used for

PFS and PFS-BM will be used for PFS (Overall).

10.7.2.4 Objective Response Rate

Objective response rate (ORR) will be defined as the proportion of patients with a confirmed
CR or PR (RECIST for lesions outside the CNS; RANO-BM for CNS lesions) based upon the
best response as assessed by the central imaging facility. As a secondary analysis, ORR will be
calculated based on the Investigator assessment of response. The analysis of ORR will be
performed based on Fisher’s exact test between the 2 treatment groups. Clopper-Pearson exact
two-sided 95% confidence limits will be calculated for the proportion of patients with ORR in
each treatment group. The analysis of ORR will be conducted for the Response Evaluable
Population analysis set.

10.7.2.5 Clinical Benefit Rate

Clinical benefit rate will be defined as the proportion of patients having a CR, PR, or SD for at
least 4 months (> 120 days). The SD duration of 4 months is selected to reflect the shorter life
expectancy of study population, e.g., the median OS for the TPC arm in patients with history of
brain metastases was 4.8 months from the BEACON trial. Clinical benefit rate will be compared
between the treatment groups using a Cochran Mantel-Haenszel test stratified by the
randomization factors. Clopper Pearson exact two-sided 95% confidence limits will be
calculated in determining the CBR of each group.

In addition, the clinical benefit rate (CBR) in the brain will be defined as the proportion of
patients having a CR or SD for at least 4 months (> 120 days) per RANO-BM in the CNS.
Clinical benefit rate in the brain will be compared between the treatment groups using a Cochran
Mantel-Haenszel test stratified by the randomization factors. Clopper Pearson exact two-sided
95% confidence limits will be calculated in determining the CBR of each group. CBR will be
calculated based on both the central imaging facility assessment of response, progression and
stability of disease, as well as the investigator’s assessment of these parameters.
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10.7.2.6 Duration of Response

Duration of response (DoR) outside the CNS will be defined as the time from first documented
CR or PR until the earliest evidence of disease progression per RECIST v1.1 or death from any
cause. Kaplan-Meier median duration of response curves will be summarized by treatment
group. DoR will be calculated based on the central imaging facility assessment of response and
progression, as well as the investigator’s assessment of response and progression.

10.7.2.8 HRQoL

The EORTC QLQ-C30 module with the BN-20 subscale, the EQ-5D-5L™, and the BFI will be
used to measure the health outcome, quality of life, and assess the symptoms and side effects of
treatment and their impact on everyday life. The instrument will be scored according to the
developer instructions. Missing items will be imputed based on the developer instructions.

At each assessment point, summary statistics of absolute scores and changes from baseline will
be calculated by treatment group for each subscale. Changes from baseline will be compared
between treatment groups using Repeated Measures Linear Mixed Effects and Generalized
Linear Mixed Models Analyses.

The SAP provides details regarding the HRQoL analysis.
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10.9 Safety Analyses

For patients in the Safety Population, the safety analysis will be summarized by treatment group
(NKTR-102 and TPC) and further tabulated for each TPC drug for patients who are assigned to
the TPC group.

10.9.1 Adverse Events and Deaths

The frequency of treatment emergent adverse events (TEAEs) and SAEs will be tabulated by
Medical Dictionary for Regulatory Activities (MedDRA) preferred term and system organ class.
The maximum NCI CTCAE grade and frequency of AEs will be summarized.

A TEAE 1s defined as an AE that was not present prior to treatment with study drug but appeared
following treatment, or was present at treatment initiation but worsened during treatment. An
AE that was present at treatment initiation but resolved and then reappeared while the patient
was on treatment is a TEAE (regardless of the intensity of the AE when the treatment was
mitiated). The treatment-emergent period will be defined as the period of time from the date of
the first dose of study drug up to 30 days after the date of the last dose of study drug or the day
prior to the initiation of subsequent anticancer treatment, whichever occurs first.

Treatment-emergent AEs and SAEs will also be tabulated by NCI CTCAE version 4.03 Grade
and by relationship to study drug. Adverse events leading to permanent discontinuation of study
drug and/or leading to death will be listed and tabulated.
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10.10 Missing Data
Statistical considerations and methodology for handling missing data are detailed in the SAP.
10.11 Method of Randomization

Patients will be randomized in a 1:1 ratio to one of the 2 study groups stratified by geographic
region, tumor receptor status (HER2+, HR+/HER2-, and TNBC), and ECOG performance status
(0 vs. 1) using a randomized permuted block scheme.
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The block sizes will not be known to the Investigator. Patients will be considered randomized
into the study only after they are assigned a randomization number, after which study treatment
administration may begin.
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11.0 STUDY OR STUDY SITE TERMINATION

The sponsor has the right to suspend or terminate the study at any time. The study may be
suspended or terminated for any reason.
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12.0 QUALITY CONTROL AND QUALITY ASSURANCE

The sponsor will implement and maintain quality control and quality assurance procedures with
written SOPs to ensure that the study is conducted and data are generated, documented, and
reported in compliance with the protocol, Good Clinical Practice (GCP), and applicable
regulatory requirements.

12.1 Changes to the Protocol

The Investigator may not deviate from the protocol without a formal protocol amendment having
been established and approved by BfArM and IRB/independent ethics committee (IEC except
when necessary to eliminate immediate hazards to the patient or when the change(s) involve only
logistical or administrative aspects of the study. Any deviation may result in the patient having
to be withdrawn from the study and rendering that patient nonevaluable.

All protocol deviations and the reasons for such deviations are to be documented in the source
documents and reported to the sponsor.

12.2 Monitoring

In accordance with Code of Federal Regulations 21 CFR 312.56, ICH GCP, and local
regulations, the clinical monitor will periodically inspect all electronic case report forms
(eCRFs), study documents, research facilities, and clinical laboratory facilities associated with
this study at mutually convenient times during and after completion of the study. As required by
21 CFR 312 Subpart D (Responsibilities of Sponsors and Investigators), ICH GCP, and local
regulations, the monitoring visits provide the sponsor with the opportunity to evaluate the
progress of the study; verify the accuracy and completeness of eCRFs; ensure that all protocol
requirements, applicable Food and Drug Administration (FDA), International Conference on
Harmonisation (ICH) GCP, and local regulations, and Investigator’s obligations are being
fulfilled; and resolve any inconsistencies in the study records. This includes inspection of all
documents and records that are required to be maintained by the Investigator, including but not
limited to medical records (office, clinic, or hospital) for the patients in this study. The names
and identities of all research patients will be kept in strict confidence and will not appear on
eCRFs or other records provided to or retained by the sponsor. The Investigational New Drug
Application (IND) regulations and ICH E6 guidelines also require the Investigator to allow
authorized representatives of the sponsor, IRB/IEC, FDA, and other relevant regulatory
authorities direct access to study source records, and to inspect and make copies of the same
records. The names and identities of the patients need not be divulged to the sponsor; however,
the records must nevertheless be available to be inspected for review. This can be accomplished
by blacking out the patient’s name and replacing the name with the patient’s study identification
number. If these requirements are in conflict with local regulatory restrictions or institutional
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requirements, the Investigator must inform the sponsor of these restrictions before initiation of
the study.

12.3 Direct Access to Source Data/Documents for Audits and Inspections

The sponsor or designees may conduct auditing activities of a clinical site at any time during or
after completion of the study. The Investigator will be informed of such activities.

Representatives of the FDA or other regulatory agencies, including IRB/IEC representatives,
may also conduct an inspection or perform an audit of the study. The
investigator(s)/institution(s) will permit trial-related audits, IRB/IEC review, and regulatory
inspection(s) by providing direct access to source data/documents and study records. If informed
of such an inspection, the Investigator should notify the sponsor immediately. The Investigator
will ensure that the inspectors and auditors have access to the clinical supplies, study site
facilities, and laboratory, and that all data (including original source documentation) and all
study files are available, if requested.
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13.0 ETHICS

This study will be conducted to be consistent with the principles that have their origin in the
Declaration of Helsinki and in accordance with FDA regulations (21 CFR § 11, 50, 54, 56,

and 312), with the current ICH GCP guidelines (ICH E6), as well as with any and all applicable
federal, state, and/or local laws and regulations.

13.1 IRB/IEC Approval

Before enrollment of patients into the study, as required by FDA (21 CFR § 56), ICH GCP,
applicable regulatory authority requirements, and local regulations, the current protocol and ICF
will be reviewed and approved by an appropriate IRB or IEC. A letter documenting the IRB or
IEC approval must be received by the sponsor before the initiation of the study at a clinical site.
Amendments to the protocol will be subject to the same requirements as the original protocol.

The Investigator, sponsor or designee will submit a progress report at least once yearly to the
IRB or IEC. However, the frequency of these reports will depend on IRB or IEC requirements.
As soon as possible after completion or termination of the study, the Investigator will submit a
final report to the IRB or IEC per the IRB or IEC requirements, and in compliance with FDA
regulations, applicable regulatory authority requirements, and ICH GCPs.

The Investigator, the sponsor, or designee shall promptly notify the IRB or IEC of any SAEs,
SUSARs, or any other information that may affect the safe use of the study drug(s) during the
study, per the IRB or IEC local requirements, and in compliance with FDA regulations, country
and local regulatory authority regulations, and in compliance with FDA regulations and

ICH GCPs.

13.2  Written Informed Consent

Written informed consent must be obtained from each patient before entering the study. Patients
will be informed of the nature of the study and the ICF must be presented to each patient in the
language in which the patient is fluent.

Informed consent will be obtained and documented by each patient prior to the conduct of any
protocol-specific procedures. Procedures that were performed for standard of care prior to
signing informed consent may be used for screening purposes (e.g., chest/abdomen CT, full
physical exam) as long as the procedures were completed within the 28-day screening period,
bone scan data obtained prior to this screening period may be used. Signed and dated ICFs will
be retained by the Investigator with the study records. Each patient will be given a copy of the
signed and dated ICF.
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14.0 DATA HANDLING AND RECORD KEEPING
14.1 Data Collection Instruments and Source Documents

14.1.1 Study Records

During the study, the investigator/institution should maintain adequate and accurate source
documents and trial records that include all pertinent observations on each of the site’s trial
subjects. Source data should be attributable, legible, contemporaneous, original, accurate, and
complete. Changes to source data should be traceable, should not obscure the original entry, and
should be explained if necessary (e.g., via an audit trail). The investigator should ensure the
accuracy, completeness, legibility, and timeliness of the data reported to the sponsor in the CRFs
and in all required reports. The investigator/institution should, at a minimum, maintain the trial
documents as specified in Essential Documents for the Conduct of a Clinical Trial (ICH E6
section 8) and as required by the applicable regulatory requirement(s). The
investigator/institution should take measures to prevent accidental or premature destruction of
these documents.

14.1.2 Data Collection Instruments

Data collection instruments (DCls) (e.g., e€CRFs, electronic clinical outcomes assessments
[eCOA], and paper forms) will be used in this study. These instruments are used to transmit the
information collected during the performance of this study to the sponsor or sponsor’s designee
and regulatory authorities. The Investigator must review the DCls for completeness and
accuracy and must approve all data, including any changes made. Furthermore, the Investigator
retains full responsibility for the appropriateness and accuracy of all data collected in the DClIs.

14.2 Retention of Essential Documents

For sites in the US: All records and documents pertaining to the study including, but not limited
to, those outlined above (Section 14.1.1) will be maintained by the Investigator for a period of at
least 2 years after FDA approval of the drug or at least 2 years after withdrawal of the IND under
which this study was conducted, whichever is longer.

For sites outside the US: Essential 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
contemplated marketing applications in an ICH region or at least 2 years have elapsed since the
formal discontinuation of clinical development of the investigational product. These documents
should be retained for a longer period, however, if required by the applicable regulatory
requirements or by an agreement with the sponsor. It is the responsibility of the sponsor to
inform the investigator/institution when these documents no longer need to be retained.
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To avoid any possible errors, the Investigator will contact the sponsor before transferring or
destroying any study records. The Investigator will also promptly notify the sponsor in the event
of accidental loss or destruction of any study records.

Page 108 of 144




Protocol No.: 15-102-14: Amendment 4.1 (Germany) NKTR-102

15.0 CONFIDENTIALITY

Subject confidentiality will be maintained per local legal and regulatory requirements and
applicable US federal regulations and ICH GCP guidelines. To comply with GCP guidelines and
requirements, subject records will be reviewed during monitoring visits and audits conducted by
the sponsor, sponsor's representatives, or health authorities. During these activities, every
reasonable effort will be made to keep medical information, including subject identifying
information, as confidential as possible as required by law.
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16.0 PUBLICATION POLICY

All data are the property of the sponsor. Any formal presentation or publication of data from this
study will be considered for joint publication by the sponsor personnel and Investigator(s).

The Investigator may be required to sign the clinical study report if it is to be used in a
registration submission to the health authorities of some countries.
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18.0 APPENDICES

APPENDIX 1: CLINICAL LABORATORY ASSESSMENTS
Hematology Chemistry Coagulation
e Hemoglobin Liver function tests e PTbyINR
e  Hematocrit e AST (SGOT)
e RBC parameters (including e ALT (SGPT)
MCV, MCHC, MCH, RBCC e  Albumin
and RBC Morphology) e  Total bilirubin
e WBC e Total protein
e  Platelet count e  Alkaline phosphatase
e  Neutrophils including bands
(absolute) Kidney function tests
e Lymphocytes (absolute) e  BUN (urea)
e Monocytes (absolute) e  Creatinine
e  Eosinophils (absolute) Urinalysis
e Basophils (absolute) %ﬁ Urine Macro Panel
e Potassium e Color & Clarity
e  Chloride e  Specific Gravity
e Calcium * pH .
e  Bicarbonate/CO2 *  Protein
e  Phosphorus * Glucose
e Ketones
Miscellaneous *  Bilirubin
e Random Glucose (screening Urobilinogen
only)* e Blood
e LDH e  Nitrite
e  Serum pregnancy (for WCBP) *  Leukocyte esterase
e  Microscopic
Minimal acceptable laboratory safety tests for local lab to assess suitability for retreatment of NKTR-102:
Hematology Chemistry Coagulation
e  Hemoglobin e  Creatinine NA
e  Platelet count e  Urine pregnancy (for WCBP)
e  Neutrophils including bands Electrolytes
(absolute) e Sodium
e Potassium
e  Chloride
e Calcium
e  Bicarbonate

Abbreviations: ALT: alanine transaminase; aPTT: activated partial thromboplastin time; AST: aspartate aminotransferase; BUN:
blood urea nitrogen; INR: international normalized ratio; LDH: lactate dehydrogenase; MCH: mean corpuscular hemoglobin;
MCHC: mean corpuscular hemoglobin concentration; MCV: mean corpuscular volume; NA: not applicable; PT: prothrombin
time; RBC: red blood cell; SGOT: serum glutamic-oxaloacetic transaminase; SGPT: serum glutamic-pyruvic transaminase;
WBC: white blood cell; WCBP: women of child-bearing potential.

* Random glucose is to be done non-fasting.
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Etirinotecan pegol (NKTR-102) versus treatment of
physician’s choice inwomen with advanced breast cancer
previously treated with an anthracycline, a taxane, and
capecitabine (BEACON): a randomised, open-label,
multicentre, phase 3 trial
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Summary
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I inhibitor that prol exp tnhnmlun&uaunwd SN38 (the active metabolite of

mlec:m] We mndwbdlu :wmuu:auptgnln T toc ilabl for § with

previoushy d, locally rec or ic breast

Methods In this operrlabel, multicentre, randomised phase 3 study (BEACON: BrEAst Cancer Outcomes with
NKTR-102), conducted at 135 sites in 11 countries, patients with locally recurrent or metastatic breast cancer previously
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Orcology Chnk, jules Sordet  were domby d (1) ¢ By via an & tive resp system o etirinotecan pegol (145 mg/m? as a
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12-4 months [95% CI 11-0-13-6] for the etirinotecan pegol group ¥s 10-3 months [9-0-11-3] for the treatment of
physician’s choice group: hazard ratio 0-87 [95% CI 0 75-1-02); p=0-084). Thc safety population includes the
831 patients who received at least one dose of assigr (425 assigned 1o etiri an pegol and 406 w
treatment of physician’s choice). Serious adverse events were recorded for 128 (30%) patients treated with etirinotecan
pegol and 129 (31%) treated with treatment of physician's choice. Fewer patients in the etir pegol group had
grade 3 or worse toxicity than those i the treatment olpl'lyli:'nn‘ldmi:ew:p{mm]t’sm[ﬂ%]; p<0-0001).
T&mﬂcummungndc!wm b ts were diarrh (41 [10%] in the experimental group vs five [1%] in
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in the etirinotecan pegol group differed from that in the control group. In view of the fn y of er -
andmu'l:ppu‘mum noted with many available drugs and the need lor e‘umdnwmhﬂlh refractory

n pegol may further h in some subgroups of patients.

Funding Nektar Therapeutics.

Introduction

Chemotherapy is a mainstay of treatment for metastatic
breast cancer. It prolongs survival and can improve
quality of life, but the use of sequential smgle-agent
regimens requires careful balincing of safety and

effectiveness.” The development of cumnulative swic
effects, such as neuropathy and crdiotmicity, and the
emergence of resistant or refractory disease. ultimarely
restricts the use of the drugs used in the metastatic
setting induding anthracydines, tmanes, and
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Evidence before this study Added value of this study Cagad Uniwarwty Hospital,
At the time that this study dessgnwas finalised in 2010, we IHMWM:M:Mmd Marid, Spair (| Cortmn)
searched PubMed with the search terms *advanced b Eing mighe malin ¢
cancer”, “phase 3 chnical trial”, * taane”, “anthracydine”, P iy 2k ] di !Mﬂ'ﬂlmd D'*“:’-p;::““"-
SRS ity s sy e e et il
which sh d of care or rsal Athoughwe did not difference [ ———
chemotherapeutic appraach for of patents with bmgupnmﬂ-mihadw-gﬂﬂ
#, d breast ho progress after an anthracychi avent profile and improved giobal quality of life are encouraging.
S ieatine. (howe of chemod . 4
P “___"__ po= gl “;d iwhhudi*-ﬁhm
g_,“___._, plom putiont snddinician.  ARhoughth difference i real b
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::Fﬂ' A e R lru.lmn,mn-d advanced breast cancer and a history of brain metastases and
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SR approp p th this novel drug.
capecitabine. New with novel mechanisms of produced substantial antitumour activity in patients
action and nonroverlapping toxicity profiles are urgently who had received a median of two previous regimens
needed, paﬂil:ul::rfy for patients with heavily pretreated, for metastatic breast cancer® Objective respanses were
resistant, or refractory disease. noted in 29% of patients. including two complete
Etirnotecan  pegal is a2  unmique, long-acting responses l\rrt}l each schedule. Activity was seen in
topoisomerase-] inhibitor designed to improve the of f with particularly poor prognoses,
plnmmkmrnu and distribution of the prodrug including lhuu- with triple-negative breast cancer
an. Etirinotecan pegol ¢ a largechain  (objective response in 39%) and visceral disease
polyethylene glycol [PEG) core to which four molecules  [objective response in 30%). Although the trial was not
of irinotecan are attached via a deavable esterbased designed to rnrn'rully r_nrnplre the two treatment
linker.” The linker slowly hydrolyses in vivo to re schedul rand igned to the every
irinotecan, which is subsequently converted to SN18,  3-week rt-glmm had less toxicity and slightly extended
the active metabdlite of irnotecan. The high molecular  median progression-free survival and overall survival
weight of etirinotecan pegol (nominal molecular  than the 2-week schedule, which led to the selection of
weight 22 kDa) limits its ability to freely cross intact  the every Jweek dosing regimen for further dinical
vascubiture into healthy tissues but promotes development
extravasation through the leaky tumour We aimed 1o assess whether etirinotecan pegol given
microvasculature, consistent with the enhanced every 3 weeks is superior to single-drug treatment of
permeation and retention  effect  shown for physican’s dhoice with respect 1o overall survival in
macromolecules.” In non-clinical models, tumour patients with heavily pretreated, locally recurrent, or
localisation of etirinotecan pegol via enhanced metastatic breast ancer
permeation and retention was pronounced and resulted
in high and ined n to SN38’ Methods
Sustained exposure to this 5-phase rpmhcdrugmuid Study design and participants
enhance antiturnour activity, while avoiding the high This opendabel, multicentre, randomised phase 3 study
plasma levels of ifinotecan and SN38 that are associated  (BEACON; BrEAst Cancer Outcomes with NKTR-102)
with toxicity in current dlinical practice ™ was conducted at 135 sites in 11 countries (the UK, the
In the initial phase 1 study, the mean halflife of USA, Canada, France, Spain, Belgs the Netherland
SN38 was extended from 2 days with conventional Iwly, Germany, Russia, and South Korea: appendix). See Oniiee for sppends

irinotecan to 50 days with etirinotecan pegol. and fewer
cases of eardy-onset cholinergic diarrhoea and
neutropenia were noted relative to innotecan-treated
historical controls®” A randomised phase 2 study
assessing two schedules of etirinotecan  pegol
{145 mg/m? every 14 or 21 days) reported that the drug

www thelince comfoncoiogy Vol 16 Novessber 2015

Medical centres incduded a2 mix of community and
academic centres (about half of each).

Eligible patients were 18 years and older with an
Eastern Cooperative Oncology Group (ECOG)
performance status score of 0 or | who had histologically
or cywlogically confirmed breast ancer for whom
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single-drug chemotherapy was indicated. An estimated
minimum life expectancy was not stipulated but would
be expected to be at least 6 months. Patients could have

ble (by Resp Braluation Criteria in Salid
Tumors [RECIST] version 1.1) or non-measurable locally
recurrent or metastatic disease. Other entry criteria
included: having had a minimum of two previous
cytotoxic regimens for advanced disease and no more
than five previous cytotoxic regimens for breast cancer
{in any setting: all therapy before metastatic disease was
counted as one regimen: all patients must have had
previous treatment with an anthracycline [unless
comtraindicated or not medically appropriate]), 3 taxane,

gastrointestinal disorders Iting in diarrk of any
severity grade or who were on dm:mu: antidiarrhoeal
suppoartive care {more than 3 days per week) to contral
diarthoea in the 28 days before randomisation were
excluded. Other major exdusion criteria included
concomitant use of hmlopﬂi drugs. mduclmg
antibodies (eg. bevad

perturumab) or any investigational dmgs for 1!1:
treatment of cancer and any comorbid conditions that in
the investigator's opinion would impair study
particpation or cooperation.

The study was conducted acconding to the provisions of
l]ie Dechimation of Helsinki and in accordance with

al Comference on Harr Good Clinical

and capecitabine (Patients with known HER2
tumours should have been d with b
and patients with oestrogen-receptor positive disease
should have been treated with pmlmu hormaonal
th |. ) W uf (L 1 A llﬂ

Practice standards, US Fmda:nd Drug Adminsstration
regulations, uweﬂumalﬂ:ﬂipptnbkﬁdcﬂlm
and}mlnca]laumd gulati

ndlm!mnvtdaled toxicities to gnd.e 1 ot less
{according to MNational Cancer [

d mdm.léyappm'.\]mcbmnnd
by the relevant instistional review board or mdependent
ethics ¢ i at each site.

Terminology Criteria for Adverse Events [C"l'Cn\EI
version 4.0). except for diarrhoes (grade 0 without

idi drugs). stable sensory
m-urupm}q |grade =2), and alopecia (any gnd:-l and
adequate marrow, renal, and hepatic organ

rhoeal

lundomtsamnmdm&rg
Before ! tigators specified which
treatment of physidan’s choice regimen would be

Patients were not required to have documented
progressive disease before study entry, but the last dose
of ortotaxic chemotherapy for the treatment of breast
cancer must have been given within 6 months of
randomisation. Patients were required to have an
absolute neutrophil count of 1-5x10° cells per L or
greater without myeloid growth factor sug for

ffered to each p as part of the informed consent
process, and provided that choice to the independent
contract  research  organisation (CRO: Quintiles,
Durham, NC. USA] responsible for creating and
administering the randormisation scheme. Patients were
then randomised cemtrally (1) via an mteractive
response sysiem to one of two treatment Broups:
pegol or the registered treatmemt of

ey

?d:ymhrmndnhnﬂylamurplndﬂ:mm
75x10° platelets per L or greater without blood
transfusions for 7 days; total bilirubin less than or equal
to 1-5xupper limit of normal (UIN); alanine
aminotransferase and aspartate aminotransferase less
than or equal to 2-5«ULN (for patients with liver
metastases =5xULN): alkaline phosphatase 3 or
less x ULN {for patients with liver metastases, <5x ULN):
serumn creatinine 133 pmol/l or less or calaulated
creatinine dearance 50 ml/min or greater (with
Cockeroft-Gault formula). Women of childbearing

physidan’s choice regimen for each individual patient.
Randomisation was stratibed with a permuted block
Europe ¥ South Korea); previous eribulin use (yes vs
no); and receptor status (based on locl review of triple
mg:mc breast cancer v HERZ-positive ¥ other).
In gators were of the block sizes (of 4) used
in the jomisation. Ti nts were open-label:

i and i igators were both aware of treatmem
group assignment in this open-labe study.

potential must have had a nega serum pregnancy  Procedures

test. Patients with stable brain (by = Etiri ‘—-!Hpegnlwnsltenalad.nunqumg}m‘
and lmapnm were cligible. provided that local lhﬂ:py every 21 days until di unac

was completed and cortic d use for this indication  towicity, withdrawal by pauau luu o foﬂmv up ar

was discontinued at least 3 weeks before andomisation.

The main exdusion criteria were: receipt of the final
dose of i chemotherapy within 21 days
{42 days for ni or ycin C); oral ortotaxic
chemotherapy, radiotherapy. biclogical therapy, or
imvestigational therapy within 14 days; hormonal therapy
within 7 days before randomisation: or previous
treatment for cancer with a nmptulh:m derivative (eg.
SN38
investigational d.n.lp] i‘:ueuls with chronic or acute

T an an CIn or

death, 25 2 90-min i rface
area was capped at 2-4 m? for dose :a]cuhncm, The
control group allowed imwestigators to choose one of
seven oytotoxic drugs commonly used in this setting at
the time the study was designed The drugs were
specified in the protocol to be one of the following
(where commercially available): eribulin [manufactured
by NerPharMa, Nerviano, lhaly: locally sourced for
USA), ixabepilone, vinorelbine, gemcitabine, paclitaxel,
docetaxel, or nab-paclitaxel. For sites outside of the

q Vel 16 2015
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USA, treatment of physidan’s choice drugs were
supplied by the funder; US sites used local commercial
supply for treatmenmt of physidan's choice drugs.
Treatment of physician’s choice was given according o
local practice, with the exceptions of eribulin and
ixabepilone, which were given in accordance with local
product labelling. Pati were disc d from the
study for disease progression, unacceptable taxicity,
patient withdrawal of consent. investigator decision,

assessments were done at baseline, on day 1 of each
treatment cycle, and at the end-of treatment visit.
Patients were asked to complete two validated
questionnaires designed to assess health-related qualiy
of life, including the EORTC QLQ-C30 and its associated
breast cancer subscales, the BR23, Questionmaires were
completed at baseline and every 8 weeks thereafier until

progressive disease.

C:m:lzlmg tumour cells were isolated from

for i

partic lent

of their use to

pred:dmpmemmmtfm:\‘:l? 5 mL whole blood
samples were drawn and shipped ambient to ApoCell

loss to follow-up, death, patient non-< liance, or
study termination by the funder Crossover to
etirinotecan pegol was not allowed.

Dose delays. reductions. and disc ations due o

toxic effects were defined in the protocol (appendix) for
etirinotecan  pegol but made according o the

(H TX, USA

) for further processing. Peripheral

blood mononudear ccﬂ: were harvested with the Ficoll-

rthod

Pwv"‘-r

prescribing information or local practice guidelines for
treatment of physician’s choice. Before each opde of
etirinotecan  pegol, patients were required to have
haemoglobin 80 g/l or greater, absolute neutrophil
count 1-5x 10° cells per L or greater, and platelet count
50 x 10" platelets per L or greater. Diarthoea had to have
resolved to CTCAE grade 0 for at least 7 days without
supportive antidiarrhoeal measures; serum oreatinine
and electrolyte levels had to retum to baseline or grade
1 before Etiri can pegol treatment was
delayed until these atieria were met. A treatment delay
ufl&d.ays or more but 28 days or less due to a drug-
lated taxicity dated a3 dose reduction could be
reduced to 120 mgfm’ then 10 95 mg/m? at next
cyde i i Dose re-escalation was not

:ﬂmrd in subsequent cycles. Patients who required
treatment delays of more than 28 days due to

unresolved toxicity were withdrawn from

An iCys laser

ter {Cunwcm Westwood, MA, USA)

ﬂ;\n‘ppﬂmﬂi lQrs 3411:magearuhnss|:ﬁw:rewu

unless, in the investigator's opinion and approved by
the medical itor, study c i
for the patient. Loperamide was dispensed to all
patients in the etirinotecan pegol group for the
treatment of diarthoea (average dose 2-7 mg [range
1-20 mg]). along with instittional review board-
:I‘ppﬂ:'l.‘d or i itutional ethics comr *
instructions written in the local language. Thc use of
prophylactic antidiarrhoeal drugs was prohibited. Use
of loperamide was initisted at the first onset of
diarrhoea or loose stool and continued until resolution
of this taxicity.

Tumour assessments were done at =

g and
every 8 weeks (give or take 7 days) from date of
randormisation until docurnented disease progression or
death. To ensure that both study groups were assessed
for progression in a similar turnour

used for g cell ol
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were obtained at this interval regardless of delays in
chemotherapy. The same method of assessment
(CT scans or MRI) and the same technique for
acquisition of turnour assessment data were used to
characterise r.'ar.h identified and reported lesion at each
ion and response by imaging
were assessed ]ncl]ly by the i ig Lab ¥

!
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cells (biomarkers included topoisomerase 1 and 2,
markers of proliferation, apopinsis, and double stranded
DNA breaks, circulating tumour cells, and efflux
transporter]. Analysis is ongoing and will be presented in
a separate repart.

The primary endpoint of the study was overall survival,
defined as the time from randomisation to death from
any cause. Secondary endpoints induded objective
respanse, drhmsd as the prupurum of patients with

at ki with a complete
response or partial response per RECIST based on the
best response as assessed by the inwestigator;
progression-free survival, defined as the time from
randomisation to the earliest evidence of documented
disease progression (as d by the investigator) or
death from any cause; clinical benefit, defined as the
proportion of patients having a complete response,
partial respanse, or stable disease for at least 6 months
in the response-evaluable population; duration of
response, defined as the time from first documented
complete response or partial response until the earliest
evidence of disease progression or death from any
cause; patient-reported outcomes, assessed using the
EORTC QLQ-CY (version 3.0) and breast cancer

specific QLQ-BR23; and safety. Adverse events were
assessed immediately afier the first dose of treatment
until 30 days after the final dose and were classified and
graded according to the CTCAE version 4.0,

Statistical analysls

Hased on a planned mmple size of 840 patients
(420 patients per treatment group), the trial had 90%
power to detect 3 hazard ratio (HR) of 0-77 for overall
survival based on death from any cuse, with a two-
sided alpha level of 0-05. This HR correlates to an
increase in median survival from 10 months in the
control group to 13 months in the etirinotecan pegol
group. One interim analysis was planned when 50% of
expected deaths (307 of 615) had occurred, based on
stopping rules for superiority or absence of eficcy
determined by the Lan-DeMets implementation of the
O'Brien-Fleming guideline for boundaries® The mwo-
sided significance level for the single interim test was
0-003, and the two-sided significance level for the final
analysis was 0-049.

The ovenll survival and progression-free survival
were tested in  the imtention-to-treat
population. which included all randomised patients,
with a two-sided log-rank test stratified by geographical
region, previous eribulin use, and receptor status.
Because of little enrolment in one region [Eastern
Europe). the strata for North America/Western Europe
;nd Eastern Europe were combined in the final analysis.

P who were alive at the time of ana}ym or lost-
to-follow-up were censored at the time they were last

Articles
were analysed for the number of circulating tumnour
cells, the percentage of cells staiming positive for a given
biomarker, and the mean fluorescence intensity,
reflecting the normalised intensity of the specihc
biomarker in the biomarker-positive circulating turnour
Etininotecan pegol  Treatmem of Outcomes
-429) physictas
cholce (> 27)
Age tyean) L8841 %0280
Sex
Fermale 479 0100%) 473 0000%)
Malke o 0
Ehnk orgn
Whike 305 G7m) 197 (65w
BaogAman Amentan I Ew) i)
Asdan () S5{mw)
Narve Hawalary Pach sancer 1w} o
Cehet/noe reponed W) 420310w)
Ceogrpnici egion
Nomh ATTerka 07 (48w 195 {4k}
Wesem Lurope 165.09) 77 )
e furope Haw 90w
South Koee 1 (10m) 42 (20%)
FLOC performance s
o TLiw Beamw
1 216G mL 6%
al Tidn) dleln)
Thme since inital brees cancer Sagnoss, fyear) 58(06-297) c4(081%
Tirme snce diagross, of Iocly MECUPTRE OF ALK (Nene 25(03-197) 25(03-729)
fyeary
Sage N osere 2t Sagnosn 7o(1ew) 7508%)
Cumen Sreass cIncer sans
Localy recurment. diaw) E(w)
Merzacic Q%039w) 415(98w)
Winieral deae 11 evoiment 115 04wl Erlr
Heoty of ban metsne 36 (B Now)
Mersaic Snes 21 erroiment
Brain 19 (4w} pLIE
Iver 229 5w 13 (S4w)
Lung 155 Qém) 168 (00w)
Hone 246 (5w 3G=
Hormone recepinr sians (ER of PR)
Poshive 9569w 190(63m)
NegrEre mam) 113am)
Liricnown Ti<in) 0
HERD mams”
PR 0w ()
Negae 205 (92%) W N endpaints
Liricsown di<dn) Q<)
Triple: negaIv e Share 119 (28w} 17 (18w
Previows aretray cine £10(%6%) 406 (DEw)
NEOX VA OF SUVATE SeTting prpdis o 7% (65%)
ATENrACycEne reTaIon CH (L%} o)
(Tabre onnet page)
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known to be alive. .Kaplan-Mricr median survival, = =
95% ClIs, and survival curves were generated to >429) -
summarise overall and progression-free survival data cholce (n=423)
A sensitivity analysis for overall survival was done with (Corained e prevo s page)
a Cox regression model to compare hazard rates S 4790200%) 1000
between the two treatment groups with adjustment for TREEE - v oo
geographical region, previous eribulin, and receptor e e 29 (300) 473000%)
status. Prespecified subgroup analyses for overall KW@WW‘ 208 I'_J,m M
survival examined the effect of previous eribulin fyes or - — 70w 7200%)
no). receptor status (triple negative, HER2-positive, ¥s Nurioer of peevioes regners for oy Srm— 108 10-6
hormone-receptor positive HER2-negative), number of | gupee ) .
previous regimens (=3, 4, or =5), metastases to liver, 1 1ieln) 2t
lung. or brain at baseline, number of sites of discase 3 108 Do
(s2 or »2). age (<40, 4k 65, and =65), ethnic origin 7 w':'l-ﬂ-r %108
(Caucasian ¥5 other), ECOG performance status (0 vs 1), . U (%) HEOEN
and geographical region (North America/Western g 0% 2065w
Europe/Eastern Furope 5 Asia). Secondary endpoints Gt S Tt
of overall response and duration of response were '

d in the r evaluable population, which | Detaamn (% ar mwckas frangs. S0~ Emtwr Oreboy e
included randomised patients with imvestigator '.-."-_'___. '““ L_L o\ o
assessed measurable disease by RECIST at baseline. danaithel i it th Sioninh " rey e
The analysis of overall response was done with Fascher's e rrant have ik o ol e
exact test and clinical benefit with the Cochran Mantel R T ———

Haenszel test, with Clopper-Pearson exact two-sided

95% CI calculated for each group accordingly. Duration

of response was assessed with a two-sided log-rank test Exirinorecas Treaumem of

stratified for geographical region, previous eribulin pegol (n-435) Pphyskiams choke

use, and receptor status, (n-408)
Patient-reported  outcomnes were assessed before Sudydugncied

randomisation and every 8 weeks until progression, Ezmnceecan pegol 425 (100%)

death, or withdrawal of consent from the study Enbutn 164 [40w)

treatment. For all analyses of patient-reported Wrombne 94 (73%)

outcomes, all randomised patients with data were Cemauone 71w

included. Scoring of questionnaires followed the Nab pad el J1{Ew)

EORTC published scoring marmal BR-23 scales. For Practze 18(4x%)

each scale, raw scores were standardised via a linear eatepione 15 {6%)

transformation to a range from 0 to 100 (high scores Doceumel nas

represent a high or healthy level of functioning ar high Number of cydes completed

or severe level of q‘m]ﬂumz:n]og). Absolute scores Mean (50) [441& ) S04D

and changes from baseline and categorical change [as Medan (range) 005 30(136)

improved, stable, or worsened) from baseline with a Relarve dose Intessiry (%)

S-paint change for bath were calculated by treatmemt Mean (30} 926 (107} B51(163)

group. Preplanned analysis methods included analysis | yeaun(ang 983517  WEGLTI68Y)

of variance, mixed model repeated measure, and _

proportional odds model. - v keubstend 0 scthaed hone ety pmgy” perwealy
Summary statistics for adverse events were prepared AN S ey S g

for the safety population, which induded all andomised | Tolfe2 ¥ (satery pop

patients who received at least one full or partial dose of

their assigned treatment Odds ratios surmmmarising the  Role of the funding source

extent of benefit of etirinotecan pegol versus treatmentof  The funder was involved in the study design, data

physician’s chaoice were clculated for sddected incidence  collection. data analysis. and interpretation of the

ocrurring in 0% or more of the safety population. results. The primary data were obtained and managed

An independent data ing committer reviewed by the funder and an independent CRO (Quntiles),

inmterim safety results and the interim efbcacy analysis. analysed by statisticians employed by the CRO. and
Data were analysed with SAS (version 9.1 or higher). wverified by the funder. The first draft of this report was

This study is registered with ClinicalTrials gov, number  developed by an independent medical communictions

NCTO1492101. company with financial support from the funder
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Subsequent drafts were developed and revised by the
corresponding author and reviewed and amended by all
authors. The funder and corresponding author had full
access to all raw data in the study, and all authors had

were triplenegative and 62 (7%) were HER2-positive.
The median age of both groups was 55 years, and most
patients had a good performance stats (ECOG 0-1).
Performance status deteriorated to 2 or worse between

final responsibility for the decision to submit for
publication.

Results

Bc!twﬂ Dec 19, zon and Aug 20, 2013, 852 patients
fe the jon-to-treat  pop ion] were
rarolird at 135 centres in North America, Europe, and
Asia. Of these, 429 patients were randomly ] d to

lomisation and first dose in a few patients. Median
time since diagnosis of loally recurrent or metastatic
disease was the sarne in both groups. The most commeon
metastatic sites were bone, followed by liver and then
lung 67 patients (8%) had a history of brain metastases.
Per prowocol, nearly all patients had received a previous
anthracycline, and all patients had been previously

etirinotecan pegol and 423 to treatment of yhyul:un s
choice (hgure 1). Four patients in the etirinotecan pegol
group and I7 in the treatment of physician's choice
group did not receive the allocted intervention because
the patient’s condition deteriorated between
randomisation and first dose of study drug or the
patient elected to withdraw consent to proceed to
treatment. Thus, 831 patients [comprising the safety
papxhnnn] ultimately received at least one dose of
it (425 assigned to etirinotecan pegol

and 406 to treatment of physican's choice).
At the time of the final analysis, nearly 80% of patients
either had died (635 [76%) of 831 patients) or withdrawn

d with 2 taxane and capecitabine. Mare than two
thirds in each group had disease that had progressed on
orwithin 8 weeks of terminating treatment with a txane
or capecitabine therapy or both. The median number of
previous regimens for metastatic breast ancer was three
in each treatment group. Slightly more patients in the
etirinotecan pegol group than in the treatment of
physidan’s choice had received five or more previous
regimens for metastatic breast cancer (table 1).

Pati in both tr groups receved a median
of three treatment cycles (table 2). Eribulin was the most
frequent treatment of physician’s choice, followed by
vinorelbine, gemctabine, mabpaditaxel, paclitaxel,

consent for survival follow-up (24 [3%] urau patients).
'n:cpnmryrﬂmnfmmdydrugu._ atson

bepilone, and docetaxel. Mean and median relative
dmr intensity were high (290%). but were higher with
an pegol than with treatment of physican's

an the safety pop was d prog in both
groups: other reasons induded adverse evems,
physician’s decision, patient withdrawal of consent, and

death (fugure 1).

Basel hic and di characteristics were
relatively well bal.'ln:ud b tr
{table 1). Most patients were treated in NonhAmm or
Europe. Tworthirds (534 [65%) had hormonereceptor
positive and HER2-negative disease, while 236 (28%)

choice, and slightly fewer patients in the etirinotecan
pegol group required one or more dose delays
(I78 patients [42%] of 425 patients in the etir
pegal group ¥ 190 patients [£7%] of 406 patients in the
treatment of physidan’s choice group). The proportion
of patients who had dose reductions was very simikar in
each group (117 patients [28%] in the ctirinotecan pegol
group and 115 patients [28%] in treatment of physican's
choice group).

tecan

A B
10 o HEoE7 @ llom-ton ~ HRo-g1 %0 080108
Log reek po-odg Log rark p=3: 303
. _
£
\ -
: !
3 & z A
: i
3 # .
: ;
204 S
= Bwwoisces pegol
— Trmatrsart of phywcn s ¢ beacs \_tl'_th P
IEEEEENEEREE 1 s 8 0 0% n
Zea Tirre (meatéa) me (merd;
s Eeencteanpegel 2% T2 I 6 725 1@ | 9 ¥ W 3 - "N M e 1 11 & 3 o
valrertciphsnsivchoss 471 T ¥ X9 U7 W9 W 2 N 8 7 i1 | & N 15 7 2 1 o
Figure 2: Kapian Meter plot of val (A} and progs @
HR-harard ric:

W Ihelncet comyonciogy Vel 16 Movessber 2015

Page 124 of 144



Protocol No.: 15-102-14: Amendment 4.1 (Germany)

NKTR-102

Articles
Nosrmbme ot patimerty rurter of aveets HE gsxlh Mediar, momtis (350 ()
Etwrotecas gl Twatrrene of phywess's choxs Esrmctscanpegel  Trstmert of phywans choes
Al satheres eyneé FheTpel] s o7 7% 347)  124(110-136) WIBSILE
Py cm arizn e
Yo Ve 760 — o D601 NOBENG OG5S0
No YT 3 e o B7FIGY LAMITM 1B9H618)
i e
™ ugnm e —— I0RMS13  MMEB6LYL  HFIG
HERZ, 1009 B»m —_—  ssepsagE  S6gaNE NEEenT
HE MRS 2957 moan —] IS MEMITUE  LOEILN
Prov cnn e
% s TS — SIEe-I1L D4 msem $7 84110
‘ o 137 —4r PEI@EII0N  IIEN0HIS0 701
« vy vany = SRIEFILY)  LIAOITIG 153315
Metavams
Luvas 2YYYy mng —— O7IM508S) 109(37-TIN (T IETY
Lomg 1IN mET _‘J'_ SO 13ON0G-13 W Bo-D
Ean wn k] S POe  WATSID 2377
St imezhed
»7 Joyiss e —_— oI palogy) 10894135 seg-499
a3 0 s - SSEETEITN VIMIIG  LBEAISIEY
o 0% DIEIME M K
'-:.- | Faoee ', theww
Figare 3 Plansed subqrop asalysk of overall s vl
Hi- N arsrane. TNEC- UTpie necanh e Dt canoer. NE -Noct e maatie
The event cutoff for the primary overall survival =
analysis was Dec B, 2014. With a3 median follow-up of HE pryskass
21-1 months (IQR 1I7-6-25-0) in the etirinotecan pegol e n-258) e
group and 21-7 months (18-9-24-9) in the treatment of Coamparie nepiorre 24l )
physician’s choice group, a total of 647 deaths had Paris remporre 5 (16%) 0 (1%
occurred: 318 [74%) in the etirinotecan pegol group and [ — 140 107 00w}
329 (78%) in the treatment of physician's choice group. [ — 19 (edx) 144 140%)
Median overall survival was 12-4 months [95% CI e —— KT P
11-0-13-6) for etirinotecan pegol and 10-3 months
[95% C1 9-0-11-3) for treatment of physician’s choice | Tale3: Tumou ey P
[HR 0-87 [95% CI 0-75-1-02]; p=0-084; figure 2A).
Survival at 6 months was 78-3% (95% CI 74-0-81-9) in
the etirinotecan pegol group and 72-1% (67-5-76-1) in  2-8 months (2:1-3-5) with treatment of physician’s
the treatment of physican's choice group. The choice (HR 0-93 [95% C1 0-80-1-08]; p=0-30;
corresponding 12-month rates were 52-0% (95% Cl  figure 2B). Appraximately half of patients randomised
&7-1-56-7) in the etirinotecan pegol group and 42-8%  to either treatment group had progressed at the time of
[38-0-47-5) in the treatmemt of physidan's choice first post-treatment tumour assessment. Progression-
group. Planned subgroup analyses showed a significant  free survival was similar at 3 months (48-5% [95% Cl
reduction in the risk of death with etirinotecan pegol 43:6-53-3] for efirinotecan pegol and 48-3%
relative to treatment of physician’s choice in patients  [43-2-53-2] for treatment of physician’s choice) and at
with a history of brain metastases, in those with liver 6 months (23-4% [95% CI 19-3-27-7] and 21-8%
metastasis, and in those with more than two sites of [17-7-26-3]). In the 143 patients who had received
disease (figure 3). No significant difference was noted  previous eribulin fin addition to previous anthracycline,
between groups for those patients who had previously taxane, and capectabine). median progression-free
recrived eribulin (figure 3). survival was 3-3 months [95% ClI 1-9-4-0) for
Median follow-up was 16-6 months (IQR 8-4-21-3) etirinotecan pegol and 2-0 months (1-8-3-4) for
in the etifinotecan pegol group and 16-4 months treatment of physician’s choice (HR 0-74 [95% CI
[5-7-17-7) in the treatment of physician’s choice group.  0-511-07]; p=0-302).
Median progression-free survival was 2-4 months 712 patients had measurable discase at baseline
5% Cl 2-+3-5) with etirinotecan pegol and (354 assigned 1o etirinotecan pegol and 358 assigned o
waw nelnorLconyoncoicgy Vel 16 November 2015 1661
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treatment of physican’s choice; table 3). Objective drug in the treatment of physician’s choice group, was
responses were recorded for 58 [16%) patients in the subsequently used more in the etirinotecan pegol group
etirinotecan pegal group and 61 (I7%) in the treatment  than in the treatment of physician’s choice group (160
of physician's choice group (p=0-84). Median duration  [379] ¥5 74 [18%]). Other commonly used drugs included
of response was 3-9 months (95% CI 3-5-5-1) in the gemcitabine (103 [24%] and 78 [18%] respectively),
etirinotecan pegol group and 3-7 months (2-1-3-9) in  vinarelbine (99 [23%] and 72 [I7%]). and paditxe (&7
the treatment of physican’s choice group [20%]and 62 [15%]). A small number of patients received
(p~0-27). In the perprotocol population, a clinical five or more subsequent regimens (19 [4%] and 19 [4%],
benefit was noted in 76 (22%) of patients in the respectively).
experimental group and in 75 (21%) of those in the Treatment-emergent adverse events were recorded for
control group (p-0-81); in the intention-to-treat 417 (98%) of the 425 patients treated with etirinotecan
population, cdinical benefit was noted in 88 {21%) pegol and 405 (100%) of the 406 treated with treatment
patients in the etirinotecan pegol group and 83 (20%) of physidan's choice, and led to trestment
in the treatment of physician's choice group (p=0-73). discontinuation in 47 (11%) patients in the etirinotecan
Of the 143 patients who had received previous eribulin - pegol group and 27 [7%) patients in the treatment of
(n addition to previous anthracycline, taxane, and physician's choice group [table 4). Drug-related adverse
capecitabine), objective responses were noted in eight  events leading to disconts tion ocourred in 38 (9%)
(14%) patients in the etirinotecan pegol group and four  patients in the experimental group and 16 (4%) in the
{7%) in the treatment of physician’s choice group. control group. The most common drug-related reasons
Comparison of subsequent chermotherapy between the  for discontinuation in the etirinotecan pegol groupwere
two groups showed roughly equivalent use of at least one  diarrhoea (13 [3%]) and neutropenia (ten [2%)); for the
drug in 324 [76%) patients in the etirinotecan pegol treatment of physician’s choice group, this was
group and 304 (72%) patients in the treatmemt of peripheral neuropathy (seven [2%]). Drug-related
physician’s choice group. Eribulin, the most common  fatalities were rare in both groups, with three deaths in
Exirinotecan pegol (n-42%) iy chokee (- 406)
Grace 3.2 Cage] Gamd Crade s Cradel 7 Grage 3 Grade ¢ Crage
Nurber of fatientswho Feponed at kast 213 (50%) 160 o) T 16 (4%) we @ 165 (42%) 62 (15%) %(68)
oNE EETEM emeTgerT AV ere avem
Narea 240 (56%) 154%) 0 o LE23bw) B o o
Dartom 240 56w} 1010w} o 0 JhlEw Liw) o o
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the etirinotecan pegol group [causes of death being

pneumonia, myelodysplastic syndrome, and acute renal
failure} and two in the treatment of physician's choice

group [causes of death neutropenic sepsis and septic

shock). Adverse events that were more in the
etirinotecan  pegol group  included  diarrhoea,
gastrointestinal toxicities, and cholinergic toxicities (eg.
blurry vision); adverse events that were more commeon
with treatment of physidan's choice inchuded
neutropenia, infections, asthemia, and alopecia
(table 4; appendix). In both groups, most of these events
were CTCAE grade 1 or 2.

Theincidence of grade 3 arwarse events was significantly

Treatment + v
Eftererce
195% Ch
Glhotw hembth vaaan —_— 1ol 4N ooy
5 d e
Fhywal —_— tlaney It Son
e I SE) S164
Erctonal JA-0 0T 0] DOk
Cogvewe I4H054e 51D o109
Socsal 9IRS 032
T

T 1
1 3 o 5
——
Favoun stirroimar ogol  Favous tresteeet of phy s e

lower among patients treated with etirinotecan pegol (204
[48%] VS 256 [63%), respectively: odds ratio 0-54 [95% CI
0-41-0-71); pe)- 0001). Median time to onset of any grade 3
adverse events was slightly longer with etiri an pegol

Flgred: Mean change s EDETC global health stans and funcrional scaes
over 11 weeks

-nl

wis more prnnm::d in I!IE

compared with treatment of physican's choice (34 days
[IQR 1-488] and 21 days [1-344] rup:mdn Grade 3 or
pqnluhmnhumumfph,nmnuhm[zkmm
15 [4%]). but incidences of grade 3 or worse febrile
neutropenia (3 [1%] in etirinotecan pegol 5 8 [2%] in
treatment of physician’s choice) or neutropenia sepsis
were low in both groups (none j0%) in etirinotecan pegol
Vs one < 19%) penic sepsis in of physician’s
chaice). Serious adwerse events were recorded for 128
(305%) patients treated with etirinotecan pegol and 129
(32%) treated with treatrnent of phy sician's choice. A dverse
events leading o death ocourred in fve (19%) patients
treated with etirinotecan pegol and sight (2%) treated with
treatment ol phynnn: choice. These events in the
mmnpr;ﬂmuﬂd:dmrmeadmfﬂﬂanl
effusion, respiratory fadlure, myelodyspl.

!rE-‘H:menl of phynﬂm s chaice group than in the
etirinotecan pegol group. Grade 3 or worse neutropenia
'Was more o with nt of p&yllﬂm s
choice [table 4), but rates of grade 3 or greater febrile
neutropenia or neutropenia sepsis were low in both
groups (three patients in the etirinotecan pegol group
and eight in the treatment of physician’s choice group).
Grade 4 neutropenia occurred in nine (25%) patients in
the ctirinotecan pegol group and 45 (11%) in the
treatment of physidan’s choice group. Growth factor
support was more commonly used in the treatment of
physician’s choice group (110 [26%]) than in the
etirinotecan pegol group (51 [12%]). Median onset of
neutropenia was earlier with treatment of physican's
choice (17 days [IQR 1-614]) compared with etirinotecan
pegn[ {61 days [1-225]). Grade 34 anaemia and
 were relatively rare in both groups

pmnnmandmrmﬂ&hmﬁnlmmﬂimﬂz
treatment of physician’s choice group induded two cases
of pleural effusion and one cse each of respimtory failure,
hepatic failure, fluid overload, lung infection, neutropenic
sepsis, and septic shock.

Grade 3 diarrhoea was more common with
etirinotecan  pegol (41 [10%] patients) than with
treatment of physician’s choice (5 [1%) patients), but
grade 4 diarrhoea was not observed (table 4). Median
time to onset of grade 3 diarthoea was 43 days [IQR
3488) in the etirinotecan pegol group versus 7 days
(1-79) in the treatment of physician’s chaice group and
the median time to resolution was 6 days (1-31) in the
etirinotecan pegol group and 4 days (1-21) in the
treatment of physician's choice group. Loperamide was
used to treat diarrhoea in 274 (64%) of pati given

(20 [5%] in the pegol group ¥5 19 [5%] in
the treatment of physician’s choice group and 6 [1%] in
the etirinotecan pegol group v 8 [2%] in the treatment
of physician's choice group for grade 34
thrombocytopenia). Infections and admissions to
hospital for infections occurred more frequently in the
treatment of physician's choice group (162 [40%] 5
131 [31%] and 29 [7%] vs 24 [6%], respectively).

For the analyses of patient-reported cutcomes, most
randomised patients completed at least one post-
baseline visit (378 [B8%] in etirinotecan pegol group and
355 !Bﬁh] in the treatment of physician’s d:mu group).
The g of health-related quality of life
or,nmudupm llmhaﬁcrnndmmm Chmgt
and treatment effect after week 32 could not be reliably

d because less than 10% of patients completed

mnm&mpcgulgmupmdﬂ(ﬁ%]gvm of
physician’s choice. Octreotide was used in seven
patients in the etirinotecan pegol group, and no patients
in the mmlafﬂfy{mansdmngmp Diarrhoea
leading to p disc jon occurred in 13 (3%)

in the etiri ar FToup versus none in
I.he treatment ofp]:)'smn s choice group.

www thelince comfoncoiogy Vol 16 Novessber 2015

after this timepoint. 421 (98%) patients
mthcmnmm:anp:snlpuupmdwsm%}mdu
treatment ufﬂ‘qsmn:dwmmcumpldﬂllhe

QLQ-C30 global health status 3 ath

By week 32, 69 (16%) pati in the etiri an pegol
group and 59 (M4%) pats in the of
physician’s choice group pleted the g i

1565
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Signifiant differences were noted in  fvour of
etirinotecan pegol over 32 weeks for global health status
{p=0-019) and physical functioning scales of the EORTC
QLQ-CI0 (p=0-013; figure 4). ﬁemﬂmwmmn

overall survival (HR 0-81 [95% CI 0-66-0-99)
p=0-041)." Outcomes for oﬂ‘lc’r efficacy parameters
(dinical benefit and ) were simil
between the two groups. Ofnon: a meta-analysis of 11
! d climical trials in metastatic breast cancer

profound over time with « Py (aps

pp 15). The diff es b in
other functional scales were not significant. Ana]rns of
lhesbhalhcallhmuuaudphynalﬁmﬂmnz]mgxalu

failed 10 show a dear association between other
endpoints and overall survival
The proportion of patients with treatment-emergent
ch events was much the same with etirinotecan

of the EORTC QLQ-C30 at time of d pre

showed a comparatively large decline in qua]ity of life,
with a mean overall change from baseline of -9-4 in
global health status and of -10-8 and physical

Discussion
The BEACON study amd whether etirinotecan
pegol. a novel long-acting top 1 inhibitor, is

superior to currently available oytotaxic drugs used for
the treatment of patients with advanced breast cincer
who have already received an anthracydine, a taxane,
and apeciabine. The study was designed to detect an
HR of 0-77 for ovenall survival relative to the control
group, a composite of seven different single drugs
commonly used in this clinical setting Although the
difference between

groups in overall survival was not statistically significant.

the texicity profiles were different.
Eribulin is the most recently approved anticancer
agent in this population, and is app d as second-line

(European Union and dsewhere} or third-line (USA)
chemotherapy  for a&nnced breast nnca. Unhke

pegol and treatment of phy sician's choice, although the
pattern of adverse events differed between groups, with
fewer grade 3 or worse adverse events in the
experimental group than in the control group; grade 3
or worse adverse events also tended to be of later onset
in the experimental group than in the contral group.
Adverse evemt profiles also differed, in particular in
terms of dian'hn-ea (higher wilh the experimental
agent), penia, and pathy (both higher with
treatment of pbyucmu r.huu:r} The incdence of
infections and ad to hospital for infection were
higher in the treatment of physican’s choice group
than in the etirinotecan pegol group, which mirrored
the substantially higher use of growth factor supportive
care in the treatment of physician's choice group.
lower incidence of asthemia, peripheral oedema,
myalgia, and alopecia, its use was umamd with
higher rates of g and abdomninal pain.
The health-related quality oﬂl!’r analysis showed better
results for both global health status and physical
functioning in the etiri an pegol group compared

eribulin, cther drugs (vi ine, tab

and sorafenib) have fahdlnsbmamnl advantage,
underscoring the need for more research in this area ™™
Todne we lack predictive biomarkers that an

with tr t of physician’s chaice.

Although diarthosa was the most common grade 3
temicity for p receiving eti an pegol, it led 1
discontinuation in only 13 (3%) patients. Strict diarthoea

_L ' F -‘nd A _C {N an PO .
pznmlthedmgfmmu}uchﬁqutmhkdym
benefit.

The HRs for progression-free survival for etirinotecan
pegol and treatment of physidan’s choice were similar.

B guideli were in plce, induding
discontinuation of etirinotecan pegol after the
dmﬂunmnrnuofgadr!dnnhm As would be
expected with the most commonly used drugs in the
mmmnfphym:nlcbmcegrwp gﬂdrlurh:g}la

As in many phase 3 trials in metastatic breast cancer, P and | y were more
roughly half of our ¢ in bath group with d’p}lma:nl chaice. Less
hadmwrd:mnan}whm ging ti t Josuppression in the etiri 1 pegol group is
{8 weeks), making any difference in progression- I-'me I.:Hy to have resulted in Ii-m-: infecions  and
survival difficult ®© detect. Apparently greater pitalisations for infecti

improvemnents in overall survival than in progression- 'nm s of lhe d subgr up analyses are
free survival have also been reported in two ather iguing and c -m.uthe ism of action

recent, e, andomised, phnc 3 dinical trials
in a simnil Jation: to that studied in the BEACON
erial "* Fnh.l.l:m did not prolong progression-free
survival cc d with cpecitabi (HR 1-08
[95% CI 0-93-1.25) p-0-30), or overall survival
{HR 0-88 [95% CI 0-77-1-00]; p-0-056)." Similarly, in

of stisicieran pegol. Subgroup 3nzlm suggest that
ctirinotecan  pegol  significantly  prolonged overall
survival in patients with a history of brain metastases,
with liver metastases, and with two or more sites of
discase. Results in patients with a history of brain

the EMBRACE trial. eribulin failed to show a statistically
significant benefit in  progression-free  survival
comp 1 with tre t of physican's choice
{HR 0-87 [95% CI 0-71-1-05]; p~0- 14), but did improve

are supported by data from a murine model
of brain metastases from breast ancer.’ Etirinotecan
pegol treatment of mice with established brain
metastases resulted in 2 50% survival, with surviving

anirmnals harbouring minimal idual CNS di

q Vel 16 2015
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Response assessment criteria for brain metastases: proposal ¥, fed ®

from the RANO group

Nangy U Lin®, Eudecia Q Lee®, Hidefumi Aovama, lgor | Barani, Daniel P Barboriak, ¢
Elisabeth G E de Vries, Lavrie E Gaspar, Gordon | Har
Minesh P Mebta, David Schiff, Riceardo Soffietti, John H Sub, Mart

2 Ross Carmidge, Susan M Chang, fanet Dance:
Mark E Linskey, David R Macdonald, Kim Margo

rigitta G Bavmert, Martin Bendszus, Paul D Brown,
, F Stephen Hodi, Steven N Kalkanis,

in jwan den Bent,

Michael A Vogethaum, Patrick Y Wen, for the Response Assessment in Neuro-Oncology (RAND) group

CNS metastases are the most common cause of malignant brain tumours in adults. Historically, patients with brain

metastases have been excluded from most cli

cal trials, but their indusion is now becoming more common.

The medical literature is difficult to interpret because of substantial variation in the response and progression criteria
used across clinical trials. The Response Assessment in Neuro-Oncology Brain Metastases (RANO-BM) working
group is an international, multidisciplinary effort to develop standard response and progression criteria for use in
clinical trials of treatinent for brain metastases. Previous efforts have focused on aspects of trial design, such as
patient population, variations in existing response and progression criteria, and challenges when incorporating
neurological, neuro-cognitive, and quality-of-life endpoints into trials of patients with brain metastases. Here, we

pres

t our recommendations for standard response and progression criteria for the asse

t of brain

in cinical trials. The proposed criteria will hopefully facilitate the development of novel approaches to this difficult
problem by providing more uniformity in the assessment of CNS melastases across trials.

Introduction

Brain metastases are the most common of
malignant brain tumours in adults. Of the nearly
1.5 million patients in the USA who received a primary

cause

imaging definitions of progression and response, and the
inclusion (or exclusion) of systemic disease status into
the definition of CNS regponse and progression.

Scope and purpose of the proposed RANO-BM
criteria

Prospective clinical trials to assess new treatments for
patients with active brain metastases are becoming
increasingly common. Additionally, we welcome the trend
away from automatic exclusion of patients with brain
metastases  from  clinical trials of novel therapies.
The concurrent proliferation of response criteria for
assessiment of CNS metastases has made interpretation of
trial results challenging. The Response Asgessment in

www thelanceLcomfoncology Vel 16 June 2015

Neurc-Oncology Brain Metastases (RANO-BEM) working
group first convened in 2011 to review the medical
literature and propose new standard criteria for the
radioclogical assessment of brain metastases in clinical

also do not cover dural metastases or skull metastases
invading the brain.

Process of RANQ-BM criteria development

The RANO-BM is an international group of experts in
medical oncology, neurc-oncology, radiation oncology,
neurosurgery, neuroradiology, neuropsychology, bio-
statistics, and drug development who, in collaboration
with government and industry partners, are working
towards the development of more streamlined and broadly
acceptable criteria for ssment of brain metastases,
After completion of a literature review and critique, the
group convened a series of meetings and regular
teleconferences to formulate the following propesal for

Lancet Oncology 2015;
16:¢270-78

See Online for interview with
Haney Lin

“Contrit

Department of Medical
Oncology (MU Lin MD,

F 5 Hodl M) and Center for
MNeuro-Onealogy (EQ Lee JMD,
Frof PY Wen ML), Dana-Farber
Cancer Institute, Boston, MA,
UsSA; Department of Radialogy,
Milgata University Graduate
School of Medical and Dental
Sciences, Chuo-ku, Niigata,
Japan (Prof H Acvarna MOY;
Department of Radiation
oncology, University of
California San Francisen CA

USA(D k Camidge MD);
Drepartment of Meurosurgery,
University of California,

San Franciscs, CA, USA
(Prof 5 MChang MDY NCIC
Cinical Trials Group, Ontario
Institute for Cancer Research,
Queen’s University, Kingston,
ON, Canada (Prof | Dancey MY
Department of Medical
Oncology, University Medical
Center Groningen, University
of Groningen, RB Gronlngen,
MNetherlands

(Prof £G Ede Viries MD);
Department of Radiation
Oncology, The Anschutz
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Imaging  Targetlesion number M Shrink Confi Y scans Steroids Meuralogical Esxtracranial
modality of CNS target technigue required symptoms disease
leslons. for partial
response
RECIST 1.0 CTor Ml Longestdiametsr Fiva Unidimensional  =30% Reguiradin non-randomisad  Motincudad Mot inchuded Incucad
=10 mm trials wheers resporse in the
primary endpoint
RECISTLY  CTorMRl  Longestdimeter Tver Uniclimensional — =30% Reguiredin non-randemised Mot incuded Mot inchuded Included
=10 mm trials whem responsz inthe
primary andpaint
MacdonakP  CTorMRI Minimumsizrenot  hotspacifed Bicirmensional =500 Fequirsd at least 1 month Subleordeceased  Sablewimprmoved  Motapplicable
specified apart.
WHO Mot size not Il Bid I =50% Requiredatleast 4 weeks Motincuded Motincluded Included
spacifiedd  specified apart
RANO CTorMRl  Contrast-enhancing  Atleast two lesions,  Bidimensional — 250% Recuired atleast 4 weeks Stableordecreased  Stable to improved Mot applicable
{high-grade Lesions with two andup to frve lesions apart comparedwith clinically
dliomal® perpendicdar n patients with tirme of baseline
diameters 210 mm  multiple lesions* scan
*For patlentswith multiple leslons, of which onfy one or two are Increasing in size, the enlarging leslons showld be consldered the target leslons and other leslons will be considered non-target leslons
Tabde 1: Comparlson of standard response criteria

Medical Campus, University of
ColoradoDrenver, Aurora, €O,
USA (Prof L E GasparMD);

MGH 30 Imaging Lak,
Massachusetts General
Hospital, Boston, MA, USA
{Frof G | Hares PhD);
Department of Nevrosurgery,
Henry Ford Health System,
Detrolt, MI, USA

(5 N Kalkanis MD); Department.
of Nevrological Surgery,
University of California,

Sam Franelzes, CA, USA

(Prof M E Linskay MD); UCIrvine
#edical Center, Grange, CA,
USA (Frof M E Linskey);
Department of Oncology,
London Regional Cancer
Program, London Health
Sdiences Centre, University of
Western Ontarie, London, ON,
Camada (D R Macdonald MD);
Division of Oncology, Stanford
University, Stanford, CA, USA
(Frof K Margalin M); Mardand
Proton Treatment Center,

response criteria in brain metastases from solid tumours.
We selected RECIST 11° and the RANO response
assessiment criteria for high-grade gliomas {(HGG)® as the
starting point. We identified gaps in the existing RECIST
and RANO-HGG criteria applicable to patients with sclid
tumour brain metastasis and, when possible, resolved
areas of controversy with an evidence-based approach and
through expert opinion and cons 15. We have presented
our proposed criteria to the US Food and Drug
Adrninistration (FDA) and the RECIST group for feedback.
We fully recognise that this is a work in progress and that
the criteria are subject to revision on the basis of new data.

Proposed RANO-BM criteria
Similar to RECIST 1.1, definitions for radiographical
response will be based on unidimensional measurements.

Definitions

Measurable disease is defined as a contrast-enhancing
lesion that can be accurately measured in at least one
dimension, with a minimum size of 10 mm, and is
vigible on two or more axial slices that are preferably

component that measures 10 mm or more in longest
diameter and 5 mun or more in the perpendicular plane.
The cystic or surgical cavity should not be measured for
the determination of a response (figure 1).

Non-measurable disease incdudes all other lesions,
induding lesions with longest dimension less than
10 mm, lesions with borders that cannot be reproducibly
measured, dural rmetastases, bony skull metastases,
cystic-only lesions, and leptomeningeal disease.

We recognise that many patients with brain metastases
present with small sub-centimetre lesions and that some
centres routinely perform MRI imaging with 3 mm slice
thickness or less. We have discussed whether the lower
size limit of a measurable lesion could be reduced to
5 mm or even less. However, in view of concerns about
reproducibility and interpretation of changes in small
lesions, the overall consensus was to maintain consistency
with RECIST 1.1. Patients with non-measurable disease
can still be inchuded in trials where response is not the
primary endpoint {eg, in trials with progression-free
survival, overall survival, or other primary endpoints).
For studies in which CNS objective response is the
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regarded as unchanged from baseline unless there is a
minimmm 3 mm change in the measured longest
diameter.

The decision to include patients with multiple lesions
with a sum diameter of 10 mm or more but of which the
largest lesion measures less than 10 mm should be taken
with caution if objective response is the primary
endpoint. If such patients are included, response should
be assessed using the sum of the longest diameters of
the lesions, and the response criteria should be clearly
delineated in the protocol. Thin-section MRI imaging
with 1-5 mm or thinner slice thickness would be
necessary in this setting (appendix).

Methods of measurement

The same method of assessment and the same technique
should be used to characterise each identified and
reported lesion at baseline and during follow-up.
Consistent use ol imaging techniques across all imaging
tirnepoints is important to ensure that the assessment of
interval appearance, disappearance of lesions, or change
in size is not affected by scan parameters such as slice
thickness. Use of thin section imaging (appendix is
particularly important for the assessment of lesions less
than 10 mm in loneest diameter or small changes in

Fgure 1: Axdal contrast-enhanced T1-welghted MRI of abraln metastads
from breast carcinama with a partial salld and eystic component

USA; and Nevre-Oncolegy
Unit, Daniel den Hoed Cancer
Center, Erasmus University
Medieal Center, Ratterdam,
MNetherlands

(Prof ) van den Benm M)
Cormespandence to:

DrHancy U Lin, Department of
Medical Oncodogy, Dana-Farber
Cancer Institute, Boston,

MA 02215, USA
nlin@partners.org

Sea Online for appendix
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Panel 1: Response assessment of target and non-target lesions

Target lesions

Complete response

Disappearance of all CNStarget lesions sustained for at least 4 weeks; with no new
lesions, no use of corticosteroids, and patient is stable or improved clinically.

Partial response

At least a 30% decrease in the sum longest diameter of CNS target lesions, taking as
reference the basaline sum longest diameter sustained for at least 4 weeks: no new
lesions; stable to decreased corticosteraid dose; stable or improved clinically.

Pragressive disease

At least a 20% increase in the sum longest diameter of CNS target lesions, taking as
reference the smallest sum on study (this includes the baseline sum it that is the smallest
onstudy). In addition to the relative increase of 20%, at least one lesion must increase by
an absolute value of 5 mm or more to be considered progression.

Stable disease

Neither sufficient shrinkage to qualify for partial response nor sufficient increase to qualify
for progressive disease, taking as reference the smallest sum longest diameterwhile on
stuy.

Non-target lesions.

Nen-target lesions should be assessed qualitatively at each of the timepoints specified in
the protacol.

Complete response

Requires all of the following: disappearance of all enhancing CNS non-target lesions, no
new CNS lesions.

Non-cormplete response o non-progressive disease

Persistence of one or more non-target CNS lesion or lesions.

Progressive disease

Any of the following: unequivocal progression of existing enhancing non-target CNS
lesions, new lesion(s) (except while on immunotherapy-based treatment), or unequivocal
progression of existing tumour-related non-enhancing (T2/FLAIR) CNS lesions. In the
case of immunotherapy-based treatment, new lesions alone may not constitute
progressive disease,

Definition of best overall CNS response

Best overall CNS response is a composite of radiographical
CNS target and non-argel lesion responses (panel 1),
corticosternid use, and dlinical status. For non-randomised
trials in which CNS response is the primary endpoint,

small (but still present) to be assigned an exact measure,
a default value of 5 mm should be recorded on the case
report form.

Lesions might cealesce during treatment. As lesions
coalesce, a plane between thern may be maintained that
would aid in obtaining maxinmum longest diameter of
each individual 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 maxirmuim
longest diameter for the coalesced lesion.

New lesions can appear during treatment. The finding of
a new CNS lesion should be unequivocal and not due to
technical or slice variation. A new lesion is one that was
not present on prior scans. If the MRI is ohtained with
slice thickness of 1-5 mm or less, the new lesion should
also be visible in axial, coronal, and sagittal reconstructions
of 1-5 mm or thinner projectionsz. If a new lesion is
equivocal, for example because of its small size (ie, =5 mm),
continued therapy can be considered, and a follow-up
assessment will clarify ifit really is new disease. If repeated
scans confirm a new lesion, progression should be
declared using the date of the initial scan showing the new
lesion. In the case of immunotherapy, however, new
lesions alone cannot constitule progressive disease.

Unequivocal progression of non-target lesions can
merit discontinuation of therapy. When a patient also
has measurable disease, to be deemed as having
unequivocal progression on the basis of non-target
disease alone there must also be an overall substantial
worsening in non-target disease such that, even in the
presence of stable disease or partial response in target
disease, the overall tumour burden has increased
sufficiently to merit discontinmation of therapy. When
the patient has only non-measurable disease, there
must be an overall level of substantial worsening to
merit discontinuation of therapy.

The RANO-BM group acknowledges the case of patients
who have been treated with sterectactic radiosurgery” or
immunotherapy-based approaches, for whom there has
been radiographical evidence of enlargement of target
and non-target lesions, which do not necessarily represent
tumour progression. If radiographical evidence of
progression exists, but clinical evidence indicates that the
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Complete response Partial response Stable disease Progressive disease
Target lesions MNone =30% decrease insum longest distance <30% decrease relative to baseline but <20% #20% increasa in sum longest distance
relative to baseline increase in sum longest distance relativeto nadir  relative to nadir®
Mon-target lesions Mo Stable or improved Stableor improved Linequinecal progressive disease
Mew lesion(s)t None None None Prosent®
Corticostenids Mo stableor decreased Stableor decreased Mot applicabled
Clinical status Stabde or improved Stableor improved Stableor improved Worse*
Raqguirement for responsa Al Al Al Anyt

*Progression occurs when this criterdon s met. 1A new lesion |5 one that not present on prior scans and is visible in minimum two pojections ITa new lesion is equivocal, for example becauss of its small size,
o and foll will clarify (Fthe now lesion is new disease. I repeat scans

them anew | P should be declared using the date of

L therapy can b d and P

the inithal scan showing the new lesion. For based approaches, alone todo not define p Tincreass in comic | will not be taken into account indetemining
prog Intheabsence of p clinical o

Table 2: Summary of the resp criteria for CNS p d by RANO-BM

Figure 2: True progression of brain metastasis

Asdal contrast-enhanced T1-w (A-C) and FLAIR images (2-F) of melanoma metastases before (A, 1), during thempy with ipili

b (B, £), and 3 months later (£, ).

Mote the constant increase in the extent of the contrast enhancing lesion and perifocal cedema,

radiographical progression, in which case the patient
should leave the study (fAgure 2). Stabilisation and
shrinkage of a lesion can be consistent with treatment
effect, in which case the patient can stay in the study
{hgure 3). For patients with equivocal results even on the
next restaging zcan, the scan can be repeated again at a
subsequent protocol-scheduled assessment or sconer,
although surgery or use of an advanced imaging rmodality
(in the case of stereotactic radiosurgery), or both, are

wwethelanceteomfoncology Vol 16 June 2015

strongly encouraged. Surgical pathology can be obtained
via biopsy or resection.

For lesions treated by stereotactic radiosurgery,
additional evidence of tumour progression or treatment
effect (radionecrosis) can be acquired with an advanced
imaging medality, such as perfusion MRI, magnetic
resonance spectroscopy, or 18FLT or ¥FDG PET" On the
basis of a literature review and extensive discussions, we
found the literature insufficiently robust to conclude

ed74
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that any one modality or approach can be recommended
across all patients to distinguish between radiation
necrosis and true progression. Instead, we recornmend
clinical judgment and involvement of a multidisciplinary
team. We recognise this recormmendation is less than
satisfactory and agree that more sensitive and specific
methods to distinguish between treatment effect and
tumour progression are needed. Note that these
advanced imaging modalities have not been extensively
studied with regards to  imumunotherapy-based
approaches and therefore cannot be recommended to
distinguish between tumour progression and immune-
related changes at present. Irrespective of the additional
testing obtained, if subsequent testing shows that
progression has occurred, the date of progression should
be recorded as the date of the scan this issue was first
raised. Patients can alse have an equivocal finding on a
scan (eg, a small lesion that is not clearly newj.
Continued treatment is permissible until the next
protocol-scheduled  assessment. If the subsequent

ofbrain

Figure 3: P

assessment shows that progression has indeed occurred,
the date of progression should be recorded as the date of
the initial scan where progression was suspected.

In patients receiving immunotherapy-based treatment,
an initial increase in the number and size of metastases
can be followed by radiographical stabilisation or
regression. This pattern might be related to the
mechanism of action of imrmmotherapy, including
immune infiltrates, and the time to mount an effective
imrmune response. Thus, progressive disease should not
be solely defined by the appearance of new lesions but
rather as a minimum 20% increase in the sum longest
diameter of CNS target and new lesions, as unequivocal
progression of existing enhancing non-target CNS lesions,
as unequivocal progression of existing non-enhancing
{T2/FLAIR) CNS lesions, or as clinical decline related to
the tumour. If immune response-related radiographical
changes are suspected, we advise to not change treatrnent
until a short interval scan is obtained. If the subsequent
assessment  confirms  that  progression has  indeed

Axial (nntmt-ar:hdr::l'd T1-w (A-C) and FLAIR images {-F) of melanoma metastases before (4, [3), on ipilimumab (B, E), and & weeks after end of
immunotherapy (€, F). Note the right frontal metastases with contrast enhancement and perifocal oedema (A, O3, which increase under therapy (B, £} and

resolve withowt change of therapy {C, F).

wwwthelancetcomfoncology Vel 16 June 2015
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CNS (RAND-EM) Non-CNS (RECIST1.1)

Response

Logas CNS and non-CNS complete response, partial

Complete resp partial resp Complete resp partial

orstable dispase or stable disease

Complete response, partial responss, Progressive disnase

or stable disease

Progressive disease Lomplete response, partial response,
or stablediseass

Progressive dissase Progressive dissase

msponse, of stable diseases

Logas CMS complete responss, partial response, orstable

disease; log as non- CNS progressive disease

Ling as CNS progressive disease: log as non-CNS complete
pores, partial resporss, or stabl di

Log as both NS and non-CHS progressive disease

Table 3: CNS and non-CNS response assessment

CMS (RANC-BM) Men-CNS (RECIST 1.1)

Bi-compartmental PFS Note

Lomplete response, partial — Progressive disease

Lo as a progression-free survivalevent Lo as non-CNS progressive

Table 4: Bi-compartmental progression-free survival

response, o stable disease clisease
Progressive dissase Conmplate rasp , partial resp orstabla di Loy as a progression-fi ival L Logas{MSp i
Frogressive disease Progressive disease Liwy a5 & Progressi ival Log as both CHS and non-

CNS progressive disease

occurred, the date of progression should be recorded as the
date of the initial scan where progression was suspected.

Corticosteroid use and clinical deterioration
In the absence of clinical deterioration related to the

neurclogical deterioration, unless this finctional
impairment is attributable to comorbid events, treatment-
related toxicity, or changes in corticosteroid dose.

Volumetric criteria

Research of the value of volumetric versus unidimensional
measuremnents for the assessment of CNS lesion response
is ongoing.”™ Velumetric measurement was the topic of
muuch discussion and debate within the RANO-BM group.
The RANO-BM group judges that the existing data are not
yet strong enough to justify the universal requirement of
volumetric response criteria in dinical trials of patients
with brain metastases. Volumetric analyses in real-time
adds cost and complexity and is not available at all centres.

wwsthelancetcom/foncology Vol 16 June 2015

Yet, RANO-BM also believes that the assessment and
reporting of wvolumetric response in clinical trials
{in addition to the unidimensional RANO-EM criteria)
will add to the knowledge base, either justify or negate the
need for volumetric measurements in fiuture trials, and

response should be defined as a 65% or greater decrease
in the sum volume of CNS target lesions, in addition to
the corticosteroid and clinical status criteria as outlined
previously. Second, volumetric response should be
reported as a waterfall plot to provide a global sense of
potential efficacy. Third, in the absence of high quality
data across multiple studies to show a clear correlation
between lower volumetric thresholds and some measure
of patient benefit, such as quality of life, neuro-cognitive
function, or overall survival, it is premature to formally
define a category of minor response or to lower the
threshold at which to consider a volumetric response.
However, we encourage digital archiving of trial images
and accompanying linked clinical outcome data to allow

2276
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for studies to be pooled to determine whether different
cutpoints could be justified in the future.

Treatment of non-CNS (extracranial) disease
Preclinical and clinical data sometimes show a
differential response in intracranial versus extracranial
locations, which could be related to inadequate drug
penetration, differences in tumour microenvironment,
or tumour heterogeneity between organ sites, among
other possibilities. Many systernic agents are not
expected to have CNS activity, pritarily because of poor
drug penetration. Local CNS therapies, such as whole-
brain radiotherapy, sterectactic radiosurgery, or surgery,
are not expected to affect extracranial sites at all.

Traditionally, RECIST has used a summation of
representative target lesions across all organ  sites.
Historically, patients with brain metastases have been
excluded from systernic therapy trials. Fven when included,
patients with brain metastases often had to have stable,
treated CNS lesions on study entry, and CNS lesions were
rarely chosen as target lesions. The Macdonald and RANO-
HGG criteria do not provide guidance about the treatment
of extracranial disease, since extracranial disease is not
relevant in most patients with primary brain tumours.
The consequences have been an absence of fexibility to
continue protocol therapy in the setting of discordant CNS
versus non-CNS response or progression, a disincentive to
image the brain as part of clinical trials, and the use of
different definitions of response and progression endpoints
in local therapy trials and systemic therapy trials.

We propose that CNS and non-CNS should be assessed
as separate compartments (table 3). As such, CNS response

Panel 2: Sites of inclusion for assessment of bi-compartmental progression-free

survival, CNS progression-free survival, non-CNS progression-free survival, and
CNS,.., progression-free survival

Bi-compartmental progression-free survival
Include local CNS lesions, distant CNS lesions, and non-CNS lesions

CNS progression-free survival
Include lacal CNS lesions and distant CNS lesions

Non-CNS progression-free survival
Include non-CNS lesions only

CNS,.., progression-free survival
Include local CNS lesions only

Search strategy and selection criteria

We searched Medline, PubMed, and the references of relevant articles using the following
search terms: “brain metastases”, "breast cancer”, “lung cancer”, “melanoma’, “whale
brain radiotherapy”, “sterectactic radiosurgery”, and “radiation necrosis”. Additional
cross-referenced search terms were added for specific topics such as "volumetric”,
“perfusion MRI", “positren emission temography”, and “immunotherapy”. We included
only articles published in English between Jan 1, 1980, and Oct 1, 2014,

2277

will be scored irrespectively of extracranial response and
vice versa. For progression, CNS and non-CNS will be
scored according to RANO-BM and RECIST 1.1 criteria,
respectively (table 4). If progression occurg in either or
both compartments, the criteria for bi-compartmental
progression-free survival will have been met. Protocols can
dlso prospectively specify CNS progression-free survival
and non-CNS  progression-free survival as endpoints.
Protocols should specify the plan for patients who progress
in one compartment only. For example, a patient who
develops isolated CNS progression in a systemic therapy
trial can be given the option to have their CNS disease
treated with whole-brain  radiotherapy, sterectactic
radiosurgery, or surgery and remain on protocal therapy
until the time of non-CNS disease progression,
unacceptable toxicity, or death. The date of non-CNS
progressive disease should be recorded when it occurs.

Additional endpoints for localised therapy trials
Patients with brain metastases frequently undergo focal
treatments such as surgical resection and stereotactic
radiosurgery. With these modalities, the technical
success of the treatment is appropriately measured by
assessment of the site of localised therapy and not distant
sites. For example, outcomes after stereotactic radio-
surgery are commonly reported as local control
{ie, contral of the treated lesion) and distant brain failure
(ie, the appearance of new or progressive lesions outside
the treated field). This situation is analogous to breast
cancer, in which trials of locoregional therapy will
commonly report endpoints such as ipsilateral invasive
breast cancer recurrence or regional invasive breast
cancer recurrence” Panel 2 outlines the RANO-BM-
proposed definitions of bicompartmental progression-
free survival, CNS progression-free survival, non-CNS
progression-free survival, and local CNS progression-free
survival, which account for the variety of trial endpoints
that might be chosen depending on the clinical situation,
treatment modality, and overall study goal.

Conclusion

We recognise that our proposal adds complexity to the
assessment of patients with brain metastases enrolled in
clinical trials. However, limitations of the existing
response criteria have led to frequent, but inconsistent,
modifications by investigators. Additionally, because
brain metastases can be treated using multiple
modalities, which might or might not have effects
outside of the treated field or outside the brain, endpoints
in trials have also been defined differently according to
the modality,. Whereas the choice of primary and
secondary endpoints will naturally vary according to the
treatment maodality, overall study goal, and study type
(eg, proof of concept, techmical validation, phase 3
registration study), we believe the definition of the
endpoints should ideally rermnain constant. Frequently
asked questions are listed and answered in the appendix.

wwwthelanceLcomjoncology Vel 16 June 2015
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Future plans include collaborations with RECIST
investigators to analyse historical datasets and to solicit
feedback from other investigators to refine the proposed
criteria in future iterations. However, we should note
that any retrospective analysis of historical datasets will
be limited by the quality and nature of the recorded
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Supplementary appendix

This appendix formed part of the original submission and has been peer reviewed.
We post it as supplied by the authors.

Supplement to: Lin NU, Lee EQ, Aoyama H, et al, for the Response Assessment in
Neuro-Oncology (RANO) group. Response assessment criteria for brain metastases:
proposal from the RANO group. Lancet Oncol 2015; 16: e270-765.
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Slice thickness: Smm

Slice gap: O

Number of slices: same as sequence 2
FOV: 240 mm x 240 mm

Matrix: 256 x 256 or higher

Slice positioning as in sequence 2

e 3D FLAIR (OPTIONAL)

3D Turbo Spin Echo (TSE) / Fast Spin Echo (FSE) sequence
TE: 90-140ms

TR: 6000-10000 ms

Tl: 2000-2500 ms (use Tl according to optimized protocol for specific inversion pulses
and field strength)

SENSE / SMASH / GRAPPA / ASSET / ARC allowed

Slice orientation: sagittal or transverse

Slice thickness: @ 1.5 mm

Number of slices: Full brain coverage

FOV: 250 mm x 250 mm

Matrix: 224 x 224 or higher

Slice positioning as in sequence 1

e Contrast agent injection

0.1 mmol/kg BW of a Gd-based contrast agent

e T2w-TSE

-

Turbo Spin Echo (TSE) / Fast Spin Echo (FSE) sequence
TE: 80-120ms

TR:2 2500 ms

SENSE / SMASH / GRAPPA / ASSET allowed
Slice orientation: transverse

Slice thickness: 5mm

Slice gap: O

Number of slices: same as sequence 2
FOV: 240 mm x 240 mm

Matrix: 256 x 256 or higher

Slice positioning as in sequence 2

e 3D T1w post-contrast (MPRAGE, 3D IR FSPGR T1w)

Further sequences can be added to the protocol according to the preferences of the respective center.

Sequence parameters and slice positioning as in sequence 1

The order and timing of prescribed sequences after contrast administration should also be respected.

NKTR-102
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lesions not previously treated with local therapies are
preferred astarget lesions. However, the RANO-BM working
group recognizes that restricting target lesions to those not
previously treated with SRS may limit accrual in some cases.
Whether a SRS-treated lesion can be considered measurable

should be specified prospectively in the clinical protocol.

For systemic therapies, how is response
determined for extracranial vs.
intracranial locations?

We recommend using RECIST 1.1 for extracranial disease and
RANO-BM for intracranial disease. Table 3 provides guidance
with regards to an overall bi-compartmental response
assessment.

Is leptomeningeal disease measurable?

For RANO-BM, leptomeningeal disease is not measurable. A
separate RANO proposal for response assessment of

leptomeningeal metastases is being developed.*

* Chamberlain M, Soffietti R, Raizer J, et al. Leptomeningeal metastasis: a Response Assessmentin
Neuro-Oncology critical review of endpoints and response criteria of published randomized clinical

trials. Neuro Oncol 2014;16(9):1176-85.
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