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1
1.1

EXECUTIVE SUMMARY
Introduction

Metastatic non-small cell lung cancer (NSCLC) with activating epidermal growth factor receptor
(EGFR) mutations is a serious and life-threatening disease in which all patients will eventually
develop disease progression on current therapy. Therefore, there is an ongoing need for new
targeted mechanistic approaches to optimize patient outcomes. Eli Lilly and Company (Lilly)
seeks to expand the approved indications of Cyramza (ramucirumab) to include Cyramza in
combination with erlotinib for the first-line treatment of patients with metastatic NSCLC with
activating EGFR mutations based on data from the pivotal Phase 3 study, RELAY.
Cyramza has been approved in the United States (US) for more than 5 years as a second-line
treatment of NSCLC and has an established overall survival (OS) benefit. As of September 2019,
more than 125,000 patients have been treated with Cyramza worldwide across the 5 licensed
indications in the post-marketing setting, both as a single agent and in combination with
chemotherapy. In addition, more than 10,400 patients have been enrolled in the Cyramza clinical
program, 6,426 of whom have received Cyramza.
Results from the RELAY study demonstrate that Cyramza in combination with erlotinib
statistically and clinically significantly improves PFS, with a safety profile that is consistent with
expectations based on the established safety profiles of the individual treatment study drugs. The
Cyramza and erlotinib combination has a positive benefit-risk profile characterized by consistent,
durable, and clinically meaningful improvements across multiple efficacy endpoints and a
tolerable safety profile in the first-line treatment of patients with metastatic NSCLC with
activating EGFR mutations. The findings from RELAY demonstrate that the combination of a
vascular endothelial growth factor (VEGF) receptor inhibitor with an EGFR inhibitor can expand
the current selection of first-line options, providing oncologists with a new targeted combination
therapeutic strategy to treat their patients with EGFR-positive metastatic NSCLC.
1.2

Background and Unmet Need

In the US, lung cancer is the second most common cancer and the leading cause of cancer deaths
(ACS 2019). Approximately 25% of all deaths from cancer are due to lung cancer. The most
common type of lung cancer is NSCLC, which accounts for nearly 85% of primary lung cancers.
Patients with NSCLC frequently present with advanced or metastatic disease at diagnosis (Riess
2013). Metastatic NSCLC is a serious and life-threatening disease, with an overall 5-year
survival rate of 5% in the metastatic setting (Howlader et al 2019). Therefore, treatment
strategies focus on delaying disease progression or death. Recent development has identified
strategies where treatment can be tailored to specific lung cancer subtypes.
Approximately 25% of patients with NSCLC have activating EGFR mutations, which drive
oncogenesis (Zhang et al 2016). EGFR activation leads to VEGF expression, which promotes
tumor cell growth through autocrine signaling and enhances angiogenesis through paracrine
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signaling. Activating EGFR mutations are found in 40% to 60% of Asian patients and 10% to
20% of Caucasian patients (Midha et al. 2015; Hsu et al. 2018). Regardless of ethnicity, these
mutations are more commonly present in females, nonsmokers, or those who have
adenocarcinoma histology (Zhang et al. 2016). The most common activating EGFR mutations
are deletions within exon 19 or a substitution in exon 21 (Murray et al. 2008).
Patients with metastatic NSCLC with activating EGFR mutations are treated with EGFRtargeted tyrosine kinase inhibitors (TKIs) as recommended by current treatment guidelines
(American Society of Clinical Oncology [ASCO], European Society for Medical Oncology
[ESMO], National Comprehensive Cancer Network [NCCN]). Since the approval of the first
targeted agent for EGFR-mutated NSCLC in 2013, the treatment landscape in this disease setting
has evolved. At the time of their approvals, first and second generation EGFR TKIs, which
include erlotinib, gefitinib, afatinib, and dacomitinib, all demonstrated improved PFS compared
with either chemotherapy or gefitinib (Table 1). Despite this improvement in PFS, patients
eventually experience loss of disease control after developing resistance, most commonly due to
the EGFR threonine-790 to methionine (T790M) point mutation. The third generation TKI,
osimertinib, specifically developed to overcome this resistance, was initially approved as the
second-line therapy for patients who develop T790M mutations on first-line therapy. Osimertinib
was recently approved as a first-line therapy after demonstrating improved PFS and tolerability
compared to first generation TKIs. Notably, all of these EGFR TKIs remain as current
recommended first-line options based on international guidelines and practices (ESMO, NCCN).
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resistance to osimertinib are heterogeneous and non-targetable with current TKIs, and thus the
only remaining treatment options are chemotherapy-based regimens at time of progression on
osimertinib (Planchard et al. 2018; NCCN 2020).
Figure 1:

Current Treatment Strategies in EGFR-Mutant NSCLC

EGFR = epidermal growth factor receptor; gen = generation; mPFS = median progression-free survival; NSCLC = non-small
cell lung cancer; T790M = Threonine-790 to methionine

a: Maemondo et al. 2010; Mitsudomi et al. 2010; Zhou et al. 2011; Rosell et al. 2012; Sequist et al. 2013; Wu et al. 2014;
Park et al. 2016; Wu et al. 2017; Furuya et al. 2018

b: Mok et al. 2017
c: Soria et al. 2018
d: Soria et al. 2015

The addition of new first-line treatment options is also valuable because it allows prescribers
additional flexibility in selecting therapy based on specific patient characteristics. For example,
patients receiving a third generation TKI (but not first generation) have reported an increased
incidence of immune-related adverse events (AEs) following treatment with immunotherapy
(Schoenfeld et al 2019). Additionally, physicians may also avoid certain TKIs in patients at risk
of QT prolongation, or interstitial lung disease (ILD) (Schiefer et al 2018).
Despite the advances in targeted therapy, there is an ongoing need for additional first-line
treatment options that provide clinically meaningful benefits. Expanding the selection of firstline options for the treatment of metastatic EGFR-mutated NSCLC would allow oncologists
greater strategic choice on how to use the available agents to provide the best chance of longterm PFS and potentially prolong time on targeted therapy before a patient transitions to
cytotoxic chemotherapy treatments.
1.3

Product Description

1.3.1 Proposed Indication
The proposed indication for Cyramza in combination with erlotinib is for the first-line treatment
of patients with metastatic NSCLC whose tumors have EGFR exon 19 deletions or exon 21
(L858R) substitution mutations.
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1.3.2 Product Overview
Cyramza is a recombinant human monoclonal antibody antagonist of vascular endothelial growth
factor receptor 2 (VEGF Receptor 2) developed for the treatment of solid tumors. In 2014,
Cyramza was approved in combination with docetaxel for second-line treatment of metastatic
NSCLC based on improvements in OS and PFS demonstrated in the REVEL study. In addition
to the NSCLC indication, Cyramza is approved as a single agent or in combination with
chemotherapy, in second-line advanced or metastatic gastric or gastroesophageal junction
adenocarcinoma, colorectal cancer, and hepatocellular carcinoma.
1.3.3 Mechanism of Action
The rationale for expanding the indication with the Cyramza and erlotinib combination evolved
from preclinical data that suggested that the VEGF and EGFR pathways are interconnected.
Constitutive EGFR activation induces intratumoral kinase pathways, resulting in oncogenic
activities including upregulation of VEGF expression. VEGF secreted by tumor cells can
promote tumor cell proliferation/growth in an autocrine manner via intratumoral kinase pathways
and can enhance angiogenesis in a paracrine manner (Figure 2). This results in promotion of
tumor cell proliferation and growth as well as angiogenesis. Therefore, targeting both EGFR (an
oncogenic driver) and VEGF/VEGF Receptor 2 (downstream effector of the oncogenic driver),
such as Cyramza plus erlotinib, presents a viable strategy to achieve improved efficacy
outcomes.
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Figure 2:

Interconnected EGFR and VEGF Pathways

EGFR = epidermal growth factor receptor; PKC = protein kinase C; PLC = Phosphoinositide-specific phospholipase C;
P13K = Phosphatidylinositol 3-kinase; SOS = son of sevenless; RAS-Raf-MEK = RAS-Raf mitogen-activated protein kinase /
extracellular-signal-regulated kinase; MAPK/JNK/p38 = mitogen-activated protein kinase Jun NH2-terminal kinase p38;
VEGF = vascular endothelial growth factor; VEGFR 2 = vascular endothelial growth factor Receptor 2
Adapted from Sarkar and Mandal 2009; Bzowska et al. 2013; Lilly data on file.

1.4

Efficacy Findings

1.4.1 Study Design
The RELAY study design was discussed and aligned with the Food and Drug Administration
(FDA) prior to study initiation. At the time of interactions with FDA (November 2014), erlotinib
and afatinib were the only TKIs approved by FDA.
The primary efficacy data supporting the expanded indication come from RELAY, a global,
multicenter, randomized, placebo-controlled, double-blind Phase 3 study. A total of 449 patients
were randomized 1:1 to the following treatment arms:


intravenous (IV) Cyramza 10 mg/kg every 2 weeks (Q2W) in combination with oral
erlotinib 150 mg/day, or



placebo plus oral erlotinib 150 mg/day.

The primary endpoint was PFS (investigator-assessed), defined as the time from the date of
randomization until the date of radiographic documentation of progression or death due to any
cause. In the first-line EGFR-mutated NSCLC setting, PFS is an appropriate, globally accepted
regulatory endpoint (EMA 2017; FDA 2018). RELAY was powered to show superiority of the
Cyramza plus erlotinib arm over the placebo plus erlotinib arm with a hazard ratio (HR) of 0.71.
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Kaplan-Meier curves for PFS by treatment arm were also calculated. In addition, a Blinded
Independent Radiological Review Committee (BIRC) assessment of PFS was included for a
sensitivity analysis.
Secondary efficacy endpoints included OS; objective response rate (ORR), defined as patients
with partial response (PR) or complete response (CR); duration of response (DoR); and disease
control rate (DCR), defined as patients with CR, PR, or stable disease (SD). Additional efficacy
endpoints are described in Section 5.1.1.3, and patient-reported outcomes are described in Section
7.1.
To be eligible for enrollment, patients were required to have cytologically or histologically
confirmed diagnosis of Stage IV NSCLC, be eligible for first-line treatment with erlotinib based
on documented evidence of tumor with EGFR exon 19 deletion or exon 21 substitution mutation,
and have an Eastern Cooperative Oncology Group performance status (ECOG PS) of 0 or 1. Key
exclusion criteria included patients with a known T790M EGFR mutation or central nervous
system (CNS) metastases. Patients were also excluded if they were at increased risk of bleeding
or cardiovascular events, had any evidence of clinically active ILD, or any prior anticancer
therapy for Stage IIIB/IV NSCLC. Enrollment criteria are further described in Section 5.1.1.2.
Enrolled patients underwent imaging (computed tomography [CT] or magnetic resonance
imaging [MRI]) to assess disease status at baseline, every 6 weeks for 72 weeks, and every
12 weeks thereafter until disease progression or unacceptable toxicity as determined by the
investigator. For patients who discontinued treatment, tumor assessments were continued until
objective radiographic evidence of progressive disease (PD), death, or study completion.
Following study therapy discontinuation, patients could receive further anticancer therapy at the
discretion of the investigator, independent of disease progression.
1.4.2 Patient Population
The Intent-to-treat (ITT) Population comprised 449 randomized patients: 224 patients to
Cyramza plus erlotinib and 225 patients to placebo plus erlotinib (Figure 3). As of the data cutoff
date of 23 January 2019 for the primary PFS analysis, 64 patients (28.6%) in the Cyramza plus
erlotinib arm and 43 patients (19.1%) in the placebo plus erlotinib arm were still receiving
treatment. The primary reasons for treatment discontinuation across both treatment arms were
PD (47.3% in the Cyramza plus erlotinib arm vs. 64.4% in the placebo plus erlotinib arm)
followed by AEs (12.1% vs. 10.7%, respectively).
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Figure 3:

RELAY Phase 3 Patient Disposition

*Data cutoff date: 23 January 2019
Note: Discontinuations from adverse events include treatment-emergent and nontreatment-emergent events

Patient demographics and disease characteristics, including anatomical sites of metastasis, were
well balanced between treatment arms and adequately reflect the overall population of patients
with metastatic NSCLC with EGFR activating mutations, excluding patients with CNS
metastases. The median age was 65 years in the Cyramza plus erlotinib arm and 64 years in the
placebo plus erlotinib arm. Most patients in both treatment arms were female, approximately
77% were Asian, and approximately 60% were never-smokers.
1.4.3 Results
RELAY met its primary endpoint, demonstrating a statistically significant and clinically
meaningful improvement in PFS with Cyramza plus erlotinib compared to placebo plus erlotinib
(Figure 4).
Treatment with Cyramza plus erlotinib increased median investigator-assessed PFS by 7 months
compared to treatment with placebo plus erlotinib (19.4 months in the Cyramza plus erlotinib
arm vs. 12.4 months in the placebo plus erlotinib arm), and the hazard of disease progression or
death was reduced by 41% (HR = 0.591 [95% confidence interval (CI): 0.461 to 0.760];
p<.0001). In addition, the Kaplan-Meier analysis showed an early separation at 3 months that
was sustained until approximately 30 months. As of the data cutoff date for the primary PFS
analysis, the median time of follow-up was 20.7 months (range, 0.1 to 35.4).
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Figure 4:
RELAY Primary Endpoint: Investigator-Assessed Progression-Free Survival
(ITT Population)

CI = confidence interval; ERL = erlotinib; HR = hazard ratio; ITT = intent-to-treat; PBO = placebo

The robustness of the primary PFS analysis was supported by prespecified sensitivity analyses as
demonstrated by consistent HRs ranging between 0.580 and 0.671. Importantly, in the subgroup
analysis, regardless of region and mutation subtype, a consistent improvement in PFS was
observed. Section 5.1.3.1 provides additional details.
The ORR was similar between treatment arms, and the DCR was approximately 95% in both
treatment arms (Table 2); given the high ORR and DCR observed, an improved treatment effect
based on these endpoints was not observed.
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whose disease had progressed and for whom EGFR activating mutations were detectable in the
post-progression plasma sample, the rates of post-progression EGFR T790M mutations in
circulating tumor DNA were similar between treatment arms at 43% in the Cyramza plus
erlotinib arm and 47% in the placebo plus erlotinib arm. Therefore, the addition of Cyramza to
erlotinib did not alter the proportion of patients with T790M resistance at progression on first
generation TKIs.
Overall, the efficacy results from RELAY demonstrated statistically significant, clinically
meaningful and durable benefits in patients who received Cyramza plus erlotinib compared with
placebo plus erlotinib.
1.5

Safety Findings

The safety profile of Cyramza is well established. Over 6,400 patients have received Cyramza in
the clinical development program and more than 125,000 patients have been treated with
Cyramza worldwide across 5 licensed indications in the post-marketing setting, both as a single
agent and in combination with chemotherapy. To date, no significant safety findings that would
adversely impact the benefit-risk profile of Cyramza have been identified from post-marketing
data.
The Safety Population from RELAY (N = 446) served as the primary safety dataset to support
the assessment of Cyramza plus erlotinib as a first-line therapy for metastatic NSCLC with
activating EGFR mutations.
As described below, the safety profile of Cyramza plus erlotinib was largely consistent with the
established safety profiles of the individual treatment components and events expected to occur
within the disease setting of metastatic EGFR-mutated NSCLC. The addition of Cyramza to
erlotinib resulted in additional toxicity compared to erlotinib alone. However, overall, the
combination was well-tolerated with a manageable safety profile, which will not necessitate new
warnings and precautions in the label.
1.5.1 Exposure
The median duration of treatment for each study drug was longer among patients in the Cyramza
plus erlotinib arm compared with the placebo plus erlotinib arm (Table 3). The median relative
dose intensity of each study drug was high, comparable between treatment arms, and consistent
with the targeted dose, attesting to the tolerability of the combination regimen.
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Figure 6:
Common AEs (≥20% Incidence in the Cyramza plus Erlotinib Arm) in the
Cyramza plus Erlotinib Arm than the Placebo plus Erlotinib Arm (Safety Population)

AE = adverse event; ALT = alanine aminotransferase; AST = aspartate aminotransferase

Grade ≥3 AEs occurring in at least 5% of patients in the Cyramza plus erlotinib arm and at a
higher incidence (at least a 2-percentage point difference) than in the placebo plus erlotinib arm
were hypertension, dermatitis acneiform, and diarrhea. These events were all maximum Grade 3
severity, that is, there were no Grade 4 or 5 events:


hypertension: 23.5% versus 5.3%



dermatitis acneiform: 14.9% versus 8.9%



diarrhea: 7.2% versus 1.3%

A higher percentage of patients treated with Cyramza plus erlotinib experienced SAEs compared
to patients treated with placebo plus erlotinib. The most common SAEs occurring in ≥2 patients,
regardless of causality, with a higher incidence (at least a 1-percentage point difference) in the
Cyramza plus erlotinib arm than in the placebo plus erlotinib arm, were pneumonia (3.2% vs.
0.4%), cellulitis (1.8% vs. 0), decreased appetite (1.4% vs. 0), and diarrhea (1.4% vs. 0.4%).
The overall incidence of AEs leading to discontinuation of all study treatment was similar
between treatment arms (12.7% vs. 10.7%), demonstrating that the AE profile is manageable and
allows most patients to remain on treatment. The majority of AEs resulting in discontinuation of
all study treatment were reported in single patients, with no predominant AE identified leading to
discontinuation of Cyramza plus erlotinib. The AEs leading to discontinuation of only Cyramza
were predominantly Grade 1–2 events. Proteinuria, platelet count decreased, and neutropenia
were the most frequently reported AEs occurring at least a 2-percentage point higher incidence
than placebo that led to discontinuation of Cyramza.
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The incidence of AEs leading to dose adjustments of Cyramza was higher compared with
placebo. However, the majority of Cyramza dose adjustments due to AEs were dose delays
rather than dose omissions or dose reductions, indicating that patients were generally able to
continue treatment with study drug and receive the planned dose of Cyramza. The most common
AEs leading to Cyramza dose adjustments were increased bilirubin, proteinuria, and ALT
increased. Proteinuria and decreased platelet count resulted in more frequent (≥5% difference)
dose adjustments of Cyramza compared to placebo.
1.5.3 Adverse Events of Interest
Prespecified AEs of special interest (AESIs) were identified based on known risks or AEs
associated with Cyramza (ie, already noted in current labeling) or events known to be associated
with other agents that inhibit VEGF signaling pathways. The majority of reported AESIs
occurred at similar frequencies between treatment arms and were manageable. None of the
AESIs led to serious secondary sequelae. Neutropenia and infections were also evaluated as
other AEs of interest for Cyramza in combination with erlotinib. Section 6.9 provides additional
details on the AESIs, AEs of interest for erlotinib, and neutropenia/infections.
1.6

Benefit-Risk Summary

Metastatic NSCLC with activating EGFR mutations is an incurable, life-threatening disease.
Physicians and patients need additional first-line treatment options, such as new targeted
mechanistic approaches, to prolong PFS and optimize outcomes. Cyramza in combination with
erlotinib offers a new first-line treatment option that inhibits the interconnected VEGF and
EGFR pathways in EGFR-mutant NSCLC.
Data from the pivotal study RELAY support the expanded indication of Cyramza plus erlotinib
for first-line treatment of metastatic NSCLC with activating EGFR mutations. RELAY met its
primary endpoint, PFS, which is an appropriate, globally accepted regulatory endpoint in the
setting of previously untreated patients with EGFR-mutated NSCLC. Treatment with Cyramza
plus erlotinib demonstrated a statistically significant and clinically meaningful 7-month
improvement in median investigator-assessed PFS compared to erlotinib alone (19.4 vs.
12.4 months; HR = 0.591 [95% CI: 0.461 to 0.760]). The separation between treatment arms was
observed at 3 months and sustained for approximately 30 months. Consistent results were also
observed across multiple subgroups and sensitivity analyses, supporting the robustness of the
primary endpoint results.
Importantly, secondary and exploratory endpoints, including a statistically significantly longer
DoR, support the meaningful delay in disease progression with the combination therapy. Patientreported symptom burden and overall quality of life (QoL) as measured by the Lung Cancer
Symptom Scale (LCSS) summary scores indicated no significant difference in time to
deterioration from the addition of Cyramza to erlotinib. The results from RELAY are also
supported by the significant PFS and OS benefits established with Cyramza in the second-line
NSCLC setting.
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The addition of Cyramza to erlotinib did not alter the proportion of patients with a T790M
mutation at the time of progression on first generation TKIs, an important factor for sequencing
of therapy that allows patients to continue to benefit from third generation TKIs. These results
suggest that patients who select Cyramza plus erlotinib as a first-line therapy have the potential
to prolong time to chemotherapy by receiving osimertinib as second-line treatment, as illustrated
in Figure 7 row C.
Figure 7:
Cyramza plus Erlotinib Would Add A New Treatment Strategy in EGFRMutant NSCLC

EGFR = epidermal growth factor receptor; ERL = erlotinib; gen = generation; mPFS = median progression-free
survival; NSCLC = non-small cell lung cancer; T790M = Threonine-790 to methionine
a: Maemondo et al. 2010; Mitsudomi et al. 2010; Zhou et al. 2011; Rosell et al. 2012; Sequist et al. 2013; Wu et al.
2014; Park et al. 2016; Wu et al. 2017; Furuya et al. 2018
b: Mok et al. 2017
c: Soria et al. 2018
d: Soria et al. 2015

The combined therapy was well-tolerated with a safety profile largely consistent with the known
safety profiles expected for each of the individual treatment components and the underlying
disease. The most commonly reported AEs (≥20% incidence in the Cyramza plus erlotinib arm)
that were reported with a 10-percentage point or higher incidence in the Cyramza plus erlotinib
arm than in the placebo plus erlotinib arm were hypertension, ALT increased, AST increased,
alopecia, proteinuria, epistaxis, and peripheral edema.
There was a higher incidence of Grade ≥3 AEs and SAEs in the Cyramza plus erlotinib treatment
arm compared with the placebo plus erlotinib arm. One death due to an AE was considered
related to Cyramza. While higher incidences of AESIs of hypertension, proteinuria, and
bleeding/hemorrhage events were observed in the Cyramza plus erlotinib arm, the majority of
these events were Grade 1–2 and were manageable with dose adjustments, standard
pharmacological treatments, and other supportive care without negatively affecting clinical
benefit. The safety data from RELAY will further inform the label but will not necessitate new
warnings and precautions.
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Overall, the Cyramza and erlotinib combination demonstrates a positive benefit-risk profile
characterized by consistent, durable, and clinically meaningful improvements across multiple
efficacy endpoints and a tolerable safety profile in the first-line treatment of patients with
metastatic NSCLC with activating EGFR mutations. The benefit-risk profile is further
strengthened by the approved use of Cyramza in the second-line NSCLC setting since 2014. In
addition, the inclusion of Cyramza plus erlotinib in the current NCCN and ESMO guidelines
supports the clinically meaningful results of RELAY as a new treatment option offering a
favorable benefit-risk profile (Planchard et al. 2018; NCCN 2020). Approval of the expanded
indication of Cyramza will expand the selection of first-line options available for the treatment of
metastatic EGFR-mutant NSCLC providing oncologists with a valuable new targeted therapeutic
strategy to treat their patients and potentially prolong time on targeted therapy.
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approximately 25% patients with NSCLC (10% to 20% of Caucasian patients and 40% to 60%
percent of Asian patients) (Midha et al. 2015; Hsu et al. 2018). The majority of EGFR mutations
(90%) are due to deletions within exon 19 or a substitution in exon 21 (L858R) (Murray et al.
2008). Patients who are Asian, female, nonsmokers, or have NSCLC of adenocarcinoma
histology are more likely to have tumors that harbor an EGFR mutation (Zhang et al. 2016). The
median age of these patients at diagnosis is 67 years (Sandelin et al. 2015; Inoue et al. 2016).
Approximately 25% to 40% of patients with EGFR-mutated NSCLC will present with CNS
metastases (Chooback et al. 2018; Preusser et al. 2018).
The presence of these activating EGFR mutations in advanced NSCLC is associated with
sensitivity to small-molecule EGFR TKIs; however, the degree of benefit may differ based on
the type of mutation, with the benefit of single-agent/monotherapy EGFR TKIs being greater in
exon 19 deletions (Sheng et al. 2016). Despite the availability of new agents, the 5-year OS rate
for patients with EGFR-mutated metastatic NSCLC is 14% (Okamoto et al. 2018).
2.2

Current Treatment Options

The treatment of NSCLC has evolved substantially with the development of therapies that target
specific genetic mutations, such as EGFR, in the tumor. Current treatment guidelines recommend
exhausting treatment options with targeted EGFR TKIs then transitioning to chemotherapy after
resistance to EGFR TKIs has occurred (ASCO, ESMO, NCCN). Therefore, first-line treatment
of metastatic NSCLC with EGFR-activating mutations focuses on delaying disease progression
and death and delaying chemotherapy (Fallowfield and Fleissig 2012).
The first targeted agent for first-line treatment of EGFR-mutated NSCLC was approved in the
US in 2013 based upon a 5-month improvement in investigator-assessed PFS compared with
chemotherapy. To date, the EGFR TKIs that are approved globally for the first-line treatment of
NSCLC with activating EGFR mutations include:


first generation EGFR TKIs: gefitinib, erlotinib,



second generation EGFR TKIs: afatinib, dacomitinib, and



third generation EGFR TKI: osimertinib.

Regular approval of these therapies in the US was based primarily on clinically meaningful
improvement in median PFS, with PFS improvement ranging from 3.5 to 8.7 months, and no
evidence of decrement to OS (Table 6).
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2017; Planchard et al. 2018; Akamatsu et al. 2019; NCCN 2020). The second generation EGFR
TKI, dacomitinib, was approved in the US in September 2018 based on a significant 5.5 month
improvement in median PFS compared to gefitinib. Notably, the approval of these therapies was
supported by superior PFS over platinum-based chemotherapy doublets or other TKIs, but
without statistically significant improvement in OS. The safety profile consisted of expected,
TKI class-related AEs such as diarrhea, skin rash, and paronychia.
2.2.2 Third generation EGFR TKIs
Osimertinib, a third generation EGFR TKI initially approved as a second-line therapy, was
recently approved in the first-line setting in the US (April 2018), European Union (EU), and
Japan based on the Phase 3 FLAURA trial (Soria et al. 2018). At the time of approval,
osimertinib conferred efficacy and tolerability advantages over first generation EGFR TKIs in
the first-line setting including significantly longer median investigator-assessed PFS compared
with erlotinib or gefitinib (18.9 vs. 10.2 months), no detrimental effect on OS, and fewer
Grade ≥3 AEs and SAEs compared with standard EGFR TKIs.
2.2.3 Limitations of Current Therapies
With currently available EGFR TKIs, the prognosis is improving, but remains limited. Most
patients eventually develop resistance to EGFR-targeted therapies and experience disease
progression within 20 months (Fukuoka et al. 2011; Rosell et al. 2012; Wu et al. 2015; Yang et
al. 2015; Zhou et al. 2015; Inoue et al. 2016; Paz-Ares et al. 2017; Wu et al. 2017; Soria et al.
2018; Yoshioka et al. 2019).
The most common mechanism of acquired resistance to first and second generation EGFR TKIs
is a T790M point mutation, which affects the ATP binding pocket of the EGFR kinase domain.
This mutation is detected in 30% to 60% of patients after treatment with first or second
generation EGFR TKIs (Yang et al. 2017; Seto et al. 2018). The third generation EGFR TKI,
osimertinib, was specifically developed to overcome T790M resistance to first and second
generation TKIs, while also inhibiting the activating EGFR mutations. Although improved
efficacy outcomes have been achieved with use of osimertinib as first-line therapy, the
heterogeneous and mostly non-targeted mechanisms of resistance to osimertinib prevent
subsequent therapy with TKIs. The remaining treatment options are only chemotherapy-based
regimens (Planchard et al. 2018; NCCN 2020), which result in a wide range of toxicities.
2.2.4 Use of Current Treatment Options
To meet the treatment goal of delaying disease progression and use of chemotherapy, physicians
must consider all available options when selecting a treatment strategy for their patients. For
example, using a first or second generation treatment could offer a median PFS of 9 to 15
months; however, about 50% of patients will develop a T790M mutation. These patients can
prolong their time on targeted therapy by receiving osimertinib, adding another 10 months of
PFS for a total median PFS of 24 months before transitioning to chemotherapy (Figure 8 row A).
Alternatively, osimertinib could be given as a first-line therapy (Figure 8 row B), resulting in a
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median PFS of 19 months and eliminating T790M as a resistance mechanism. However, the
mechanisms of resistance of osimertinib would leave chemotherapy-based regimens as the only
remaining treatment options (Planchard et al. 2018; NCCN 2020).
Figure 8:

Current Treatment Strategies in EGFR-Mutant NSCLC

EGFR = epidermal growth factor receptor; gen = generation; mPFS = median progression-free survival; NSCLC = non-small
cell lung cancer; T790M = Threonine-790 to methionine
a: Maemondo et al. 2010; Mitsudomi et al. 2010; Zhou et al. 2011; Rosell et al. 2012; Sequist et al. 2013; Wu et al. 2014;
Park et al. 2016; Wu et al. 2017; Furuya et al. 2018
b: Mok et al. 2017
c: Soria et al. 2018d: Soria et al. 2015

Prescribers also select a first-line treatment option based on specific patient characteristics. For
example, patients receiving a third generation TKI (but not first generation) have reported an
increased incidence of immune-related AEs following treatment with immunotherapy
(Schoenfeld et al. 2019). Additionally, physicians may also avoid certain TKIs in patients at risk
of QT prolongation, or ILD (Schiefer et al. 2018).
2.3

Patient Unmet Medical Need

Metastatic NSCLC with activating EGFR mutations is a life-threatening disease. There is an
ongoing need for additional first-line treatment options that provide clinically meaningful
benefits, including delaying disease progression and use of chemotherapy. Expanding the
selection of first-line options available for the treatment of EGFR mutation-positive metastatic
NSCLC would allow oncologists greater strategic choice on how to use the available agents,
such as sequential EGFR TKI treatment, to provide the best chance of long-term PFS and
potentially prolonging time on targeted therapy (thereby delaying time to chemotherapy).
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2003; Zhu et al. 2003; Report IMC04). As a result, Cyramza inhibits ligand-stimulated activation
of VEGF Receptor 2, thereby inhibiting activation of ligand-induced intracellular signal
transduction molecules, cellular proliferation, and migration of human endothelial cells (Lu et al.
2003; Zhu et al. 2003; Jimenez et al. 2005; Miao et al. 2006; Goldman et al. 2007; Tvorogov et
al. 2010).
3.2.1 Rationale for Combination Treatment and Mechanism of Action
Development of Cyramza as a first-line treatment for NSCLC with activating EGFR mutations
was based on the understanding of the EGFR and VEGF pathways in tumorigenesis in addition
to nonclinical and clinical evidence showing that the EGFR and VEGF receptor pathways were
interconnected.
In addition to EGFR activity inducing intratumoral kinase pathways, EGFR activation also
increases VEGF expression. As illustrated in Figure 9, VEGF is involved in both paracrine and
autocrine signaling pathways. EGFR dependent and independent secretion of VEGF by tumor
cells promotes angiogenesis in a paracrine manner and promotes tumor cell proliferation/growth
in an autocrine manner. VEGFR Receptor 2 activation induces intratumoral kinase pathways
such PLC, MAPK, and PI3k. These interconnected EGFR/VEGF activities result in promotion of
tumor cell proliferation and growth as well as angiogenesis.
Figure 9:

Interconnected EGFR and VEGF Pathways

EGFR = epidermal growth factor receptor; MAPK/JNK/p38 = mitogen-activated protein kinase Jun NH2-terminal kinase p38;
P13K = Phosphatidylinositol 3-kinase; PKC = protein kinase C; PLC = Phosphoinositide-specific phospholipase C; RAS-RafMEK = RAS-Raf mitogen-activated protein kinase / extracellular-signal-regulated kinase; SOS = son of sevenless;
VEGF = vascular endothelial growth factor; VEGFR 2 = vascular endothelial growth factor Receptor 2
Adapted from Sarkar and Mandal 2009; Bzowska et al. 2013; Lilly data on file.
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Preclinical studies suggested that dual blockade of the VEGF and EGFR pathways would be
more effective than either approach alone and could also have activity in tumors with acquired
resistance to EGFR inhibitors. EGFR mutations result in upregulation of VEGF through the
HIF1a pathway, which is constitutively activated in EGFR-mutant tumors (Figure 10) (Pore et al.
2006; Xu et al. 2010). This is thought to be the reason that these tumors are particularly sensitive
to VEGF inhibition. EGFR-mutant tumor cells have higher levels of VEGF than EGFR wild-type
cells, and VEGF is markedly reduced in these cells by erlotinib. It has also been observed that
resistance to EGFR inhibitors like erlotinib is associated with a rise in VEGF levels, which may
explain why VEGF inhibition can delay the emergence of EGFR inhibitor resistance in
preclinical models (Viloria-Petit et al. 2001; Naumov et al. 2009). In multiple NSCLC xenograft
models, dual inhibition of the EGFR and VEGF/VEGFR pathways not only reduced the number
of proliferating endothelial cells but also abrogated primary and secondary tumor resistance to
EGFR TKIs compared to EGFR inhibition alone (Naumov et al. 2009). For these reasons,
targeting both EGFR (an oncogenic driver) and VEGF/VEGF Receptor 2 (downstream effector
of the oncogenic driver) presented as a viable strategy to achieve improved efficacy outcomes
particularly for EGFR-mutant tumors.
Figure 10:

Preclinical Data Supporting Relationship of EGFR and VEGF

EGFR = epidermal growth factor receptor; mut = mutant; NSCLC = non-small cell lung cancer; VEGF = vascular endothelial
growth factor; wt = wild type
Nilsson et al. (manuscript submitted); Naumov et al. 2009
*: statistically significant

Additionally, clinical studies had shown improved efficacy of combining VEGF receptor and
EGFR treatments (bevacizumab and erlotinib) over erlotinib alone for patients with NSCLC with
EGFR activating mutations (Herbst et al. 2011; Johnson et al. 2013; Seto et al. 2014).
Specifically, in the randomized, open-label Phase 2 study in Japan, the combination of
bevacizumab and erlotinib significantly prolonged PFS over erlotinib alone (16.0 months vs.
9.7 months; HR = 0.54 [95% CI: 0.36 to 0.79]; p=.0015) (Seto et al. 2014); these results were
recently confirmed in a Phase 3 study (Saito et al. 2019).
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intact. Lilly addressed this issue by including a blinded independent review of all imaging scans
as well as a prespecified sensitivity analysis of PFS based on the blinded review.
On 10 June 2019, Lilly met with FDA in a pre-supplemental Biological License Application
(sBLA) meeting to discuss the RELAY submission package. FDA agreed that an evaluation of
the benefit and risk of the Cyramza and erlotinib combination would best be determined through
a thorough review, though FDA questioned whether approval should be delayed until OS data
are mature. The sBLA for Cyramza in combination with erlotinib for metastatic NSCLC with
activating EGFR mutations was submitted on 29 July 2019.
In December 2019, the European Medicines Agency’s Committee for Medicinal Products for
Human Use issued a positive opinion for the proposed new indication for Cyramza in
combination with erlotinib for the first-line treatment of adult patients with metastatic NSCLC
with activating EGFR mutations.
4.2

Clinical Development Program

Cyramza has a robust clinical development program that includes the investigation of Cyramza
as a single agent, as well as a combination therapy. Cyramza has been approved for 5 indications
in the second-line setting and the safety and efficacy of Cyramza has been investigated in various
tumor types. More than 10,400 patients have been enrolled in the Cyramza clinical program, of
which over 6,400 patients have received Cyramza. More than 110,000 patients have been treated
with Cyramza worldwide across the 5 licensed indications in the post-marketing setting, both as
a single agent and in combination with chemotherapy.
The RELAY study (Study I4T-MC-JVCY) is the primary source for data describing the efficacy
and safety of Cyramza plus erlotinib, supporting Cyramza for the proposed indication as a firstline treatment of patients with metastatic NSCLC with activating EGFR mutations. RELAY was
initiated based on nonclinical and clinical evidence suggesting that dual blockade of the
interconnected VEGF and EGFR pathways would be more effective than either approach alone.
RELAY is the second positive Phase 3 Cyramza trial in NSCLC; the first was REVEL
(Study I4T-MC-JVBA), which evaluated Cyramza in combination with docetaxel for the
treatment of patients with metastatic NSCLC with disease progression on or after platinum-based
chemotherapy. REVEL was submitted and approved in 2014.
RELAY is a global, randomized, double-blind, Phase 3 study conducted in 13 countries that
compared the efficacy and safety of Cyramza plus erlotinib with placebo plus erlotinib in
patients with metastatic NSCLC whose tumors have deletions within exon 19 or exon 21
(L858R) substitution mutations. A Phase 1b, open-label, single-arm, safety lead-in (Part A) in
14 patients confirmed the safety and tolerability of the Cyramza dose of 10 mg/kg Q2W when
used in combination with erlotinib 150 mg/day for the Phase 3 portion (Part B) of the study.
As mentioned in Section 4.1, RELAY was designed in consultation with global regulators, with
specific feedback from FDA being incorporated, including the selection of the primary endpoint.
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In the first-line EGFR-mutated NSCLC setting, PFS is an appropriate, globally accepted
regulatory endpoint (EMA 2017; FDA 2018).
At the time of study design (2014–2015), the choice of control (erlotinib) was based on the
following:


Erlotinib was globally approved and was a recommended TKI for this indication
according to NSCLC treatment guidelines (ASCO, ESMO, NCCN, The Japan Lung
Cancer Society).



No head-to-head studies had been performed to indicate that one TKI had superior
efficacy to another and the safety profiles were similar.



Clinical studies suggested improved efficacy for the combination of erlotinib with an
antiangiogenic agent (bevacizumab) in NSCLC patients with activating EGFR mutations
(Herbst et al. 2011; Johnson et al. 2013; Seto et al. 2014).

Although the treatment landscape for EGFR mutation-positive NSCLC has evolved based on the
availability of the third generation EGFR TKI, osimertinib, in both the first- and second-line
settings, erlotinib still remains a valid first-line treatment option according to current
international NSCLC treatment guidelines (Hanna et al. 2017; Planchard et al. 2018; Akamatsu
et al. 2019; NCCN 2020).
4.3

REVEL—Supportive Phase 3 Study

4.3.1 Study Design
REVEL was a global, Phase 3, multicenter, randomized, double-blind study that compared
Cyramza (10 mg/kg) plus docetaxel (75 mg/m2) to placebo plus docetaxel (75 mg/m2) in patients
with locally advanced or metastatic NSCLC with disease progression on or after prior platinumbased chemotherapy. Cyramza 10 mg/kg was administered as an IV infusion in combination with
docetaxel on Day 1 of a 21-day cycle.
The primary objective was to evaluate efficacy in terms of OS in patients treated with Cyramza
plus docetaxel compared to patients treated with placebo plus docetaxel. Secondary objectives
were to evaluate the following: safety, PFS, ORR, DCR, and patient-reported outcome QoL
measures.
4.3.2 Patient Population
In REVEL, 1253 patients were randomized, evenly distributed between the 2 treatment arms.
The ITT Population comprised 628 patients in the Cyramza plus docetaxel arm and 625 in the
placebo plus docetaxel arm. Randomization was stratified by ECOG PS (0 vs. 1), sex (females
vs. males), prior maintenance therapy (yes vs. no), and geographic region (East Asia vs. rest of
the world [ROW]).
The treatment groups were well balanced in terms of demographic and baseline characteristics.
The median age was 62 years (range, 21 to 86); the majority of patients were Caucasian (82.1%),
Page 39 of 111

Cyramza
Oncologic Drugs Advisory Committee

66.6% were male, and 63.7% were less than 65 years of age. Most patients (92.9%) were
randomized in the ROW and 7.1% in East Asia (Korea and Taiwan).
The majority of patients had nonsquamous histology (72.9%), and most patients had Stage IV
disease at initial diagnosis (79.2%).
4.3.3 Results
The REVEL study demonstrated a statistically significant and clinically meaningful OS
advantage for patients with metastatic NSCLC who were treated with ramucirumab plus
docetaxel after prior chemotherapy. Median OS was 10.5 months (95% CI: 9.5 to 11.2) in the
Cyramza plus docetaxel arm and 9.1 months (95% CI: 8.4 to 10.0) in the placebo plus docetaxel
arm, representing a 1.4-month longer median OS in the Cyramza plus docetaxel arm. Treatment
with Cyramza in combination with docetaxel reduced the hazard of death by 14.3% (HR = 0.857
[95% CI: 0.751 to 0.979]; p=.024).
Statistically significant treatment effects were observed across the secondary endpoints of PFS
and ORR. Median PFS was 4.5 months (95% CI: 4.2 to 5.4) in the Cyramza plus docetaxel arm
and 3.0 months (95% CI: 2.8 to 3.9) in the placebo plus docetaxel arm (HR = 0.762 [95% CI:
0.677 to 0.859]; p<.001). A consistent PFS treatment benefit favoring the Cyramza plus
docetaxel combination was observed across geographic region (East Asia and the ROW [64%
from US/EU]) and race (Other and Caucasian). The ORR was significantly improved for the
Cyramza plus docetaxel arm compared with the placebo plus docetaxel arm (22.9% [95% CI:
19.7 to 26.4] vs. 13.6% [95% CI: 11.0 to 16.5]; p<.001).
REVEL was the first study to demonstrate a statistically significant and clinically meaningful
improvement in OS for a novel agent in combination with a standard chemotherapy in advanced
NSCLC patients with progression after platinum-based chemotherapy. This Phase 3 study
provides additional evidence for Cyramza efficacy in advanced NSCLC.
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5.1

RELAY– Phase 3 Pivotal Study

5.1.1 Study Design
RELAY was a global, multicenter Phase 1b/3 study examining the benefit of the addition of
Cyramza to erlotinib compared to placebo and erlotinib as first-line treatment of patients with
metastatic NSCLC whose tumors have EGFR exon 19 deletions or exon 21 (L858R) substitution
mutations. RELAY was conducted by 100 investigative sites in 13 countries. The randomized,
placebo-controlled, double-blind, Phase 3 portion of the study was preceded by a Phase 1b,
open-label, single-arm, safety lead-in. An open-label, single-arm, 2-period, exploratory portion
of the RELAY study (Part C), which is investigating Cyramza in combination with gefitinib or
osimertinib, is ongoing in East Asia; results from Part C were not included in the sBLA and
therefore not presented in this briefing document.
The primary objectives for Parts A and B were as follows:
Part A (Phase 1b): to assess the safety and tolerability of Cyramza (10 mg/kg Q2W)
when administered in combination with erlotinib (150 mg/day) as therapy in previously
untreated patients with EGFR mutation-positive metastatic NSCLC.
Part B (Phase 3): to compare the PFS of Cyramza administered in combination with
erlotinib versus placebo in combination with erlotinib in previously untreated patients
with EGFR mutation-positive metastatic NSCLC.
The Phase 3 study design is shown in Figure 11. Patients were randomized 1:1 between the
2 treatment arms, stratified by the following factors:


sex (male or female)



region (East Asia or Other [North America/EU])
o East Asia included: South Korea, Hong Kong, Japan, and Taiwan
o Other included: Canada, France, Germany, Italy, Romania, Spain, Turkey,
US, and United Kingdom



EGFR mutation type (exon 19 deletion or exon 21 [L858R] substitution mutation)



EGFR testing method (therascreen/cobas or Other [polymerase chain reaction
and sequencing-based] methods)

Enrolled patients underwent imaging assessment (CT or MRI) of disease status at baseline, every
6 weeks as calculated from the first dose of study therapy for the first 72 weeks and every
12 weeks thereafter. Tumor response was evaluated according to the Response Evaluation
Criteria in Solid Tumors, version 1.1 (RECIST v1.1) guidelines.
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Figure 11:

RELAY Phase 3 Study Design

CT = computed tomography; IV = intravenous; MRI = magnetic resonance imaging ; Q2W = every 2 weeks
Note: Imaging (CT or MRI) at baseline, every 6 weeks through 72 weeks, then every 12 weeks

Patients were treated until there was radiographic or symptomatic PD (RECIST v1.1), toxicity
requiring cessation of treatment, withdrawal of consent from further study treatment or study
participation, or until other discontinuation criteria were met. Patients who discontinued from 1
study agent (erlotinib, Cyramza, or placebo) due to unacceptable toxicity could continue to
remain on study and receive the other study agent until disease progression or unacceptable
toxicity; blinding was maintained after discontinuation.
For patients who discontinued treatment for any reason other than radiographically documented
PD or withdrawal of consent, tumor assessments were continued when possible. Following all
study treatment discontinuation, information regarding further anticancer treatment and survival
status was collected every 3 months (±14 days), until death, or study completion, whichever
occurred first.
5.1.1.1 Treatment Regimen
The treatment arms in RELAY included:


Cyramza plus erlotinib arm: Cyramza (10 mg/kg Q2W IV) plus erlotinib (150 mg/day
oral), and



Placebo plus erlotinib arm: placebo (Q2W IV) plus erlotinib (150 mg/day oral).

Cyramza or placebo (indistinguishable and equivalent volume to Cyramza) were administered IV
over approximately 1 hour on Day 1 of each cycle (14 days [± 3 days]). Premedication with a
histamine H1 antagonist was required 30 to 60 minutes prior to infusion of Cyramza or placebo.
Erlotinib was administered orally once daily. On Day 1 of each cycle, patients received erlotinib
after completion of Cyramza or placebo infusion.
The Cyramza dose regimen was informed by exposure-response findings from prior,
randomized, second-line Phase 3 Cyramza studies and pharmacokinetic simulations from the
Phase 3 study, REVEL. A dose of 10 mg/kg Q2W was proposed as a result of these findings,
with safety and tolerability to be confirmed first in a lead-in portion (Part A) of the RELAY
study (results provided in Appendix 10.1).
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As described in Section 4.2, at the time RELAY was designed and initiated (2014–2015),
erlotinib was a globally-approved TKI and recommended for first-line treatment of NSCLC with
EGFR activating mutations according to international NSCLC treatment guidelines. Hence,
erlotinib was selected for RELAY and remains an accepted first-line treatment option for
NSCLC (Hanna et al. 2017; Planchard et al. 2018; Akamatsu et al. 2019; NCCN 2020).
5.1.1.2 Enrollment Criteria
Key inclusion and exclusion criteria are described below; Appendix 10.2 provides the complete
list of inclusion and exclusion criteria.
Inclusion Criteria
Key inclusion criteria for patients were as follows:


Cytologically or histologically confirmed diagnosis of Stage IV NSCLC
o Patients with recurrent metastatic disease were permitted to enter the study as
long as the adjuvant or neo-adjuvant therapy was completed at least 12 months
prior to the development of metastatic disease. However, prior adjuvant or neoadjuvant therapy was not required.



Documented evidence of tumor that has EGFR exon 19 deletion or exon 21 (L858R)
substitution mutation



At least 1 or more measurable lesions attributed to NSCLC at the time of study entry,
documented by CT scan or MRI, as defined by RECIST v1.1

Exclusion Criteria
Key exclusion criteria for patients were as follows:


Known T790M EGFR mutation



Known leptomeningeal carcinomatosis, uncontrolled/unstable spinal cord compression,
or CNS metastases, which was consistent with clinical practice for erlotinib treatment and
in line with contemporary clinical trials (JO25567 [Seto et al. 2014], BELIEF [Rosell et
al. 2017], ARCHER 1050 [Wu et al. 2017]) in this patient population



Known increased risk of bleeding events (chronic therapy with nonsteroidal antiinflammatory agents (NSAIDs), recent history of gross hemoptysis or bleeding disorder)



Known increased risk of cardiovascular events (any arterial thrombotic event within
6 months prior to enrollment)



Any evidence of clinically active ILD



Any prior anticancer therapy for Stage IIIB/IV NSCLC, including prior TKI therapy for
any stage
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5.1.1.3 Efficacy Endpoints
The primary efficacy endpoint was investigator-assessed PFS, defined as the time from the date
of randomization until the date of radiographic documentation of progression (RECIST v1.1) or
the date of death due to any cause, whichever was earlier. In the first-line EGFR-mutated
NSCLC setting, PFS is an appropriate, globally accepted regulatory endpoint (EMA 2017; FDA
2018).
Additional efficacy endpoints included:


Overall survival (OS): time from the date of randomization to the date of death from any
cause



Objective response rate (ORR): the proportion of randomized patients achieving a best
overall response of PR or CR per RECIST v.1.1



Disease control rate (DCR): the proportion of randomized patients achieving a best
overall response of CR, PR, or SD per RECIST v.1.1



Duration of response (DoR): time from the date of first documented CR or PR
(responder) to the date of objective progression or the date of death due to any cause,
whichever is earlier



Progression-free survival 2 (PFS2): the time from randomization to second disease
progression (defined as objective radiological or symptomatic progression after start of
additional systemic anticancer treatment), or death from any cause, whichever occurs first



Rate of T790M mutations post-progression

Patient-reported outcomes (LCSS and EQ-5D-5L) were also analyzed.
5.1.1.4 Independent Review Committee
A blinded, independent review committee, the BIRC, reviewed the CT and MRI scans for tumor
assessments from all patients. BIRC-assessment of PFS was included as a sensitivity analysis.
5.1.1.5 Statistical Methods
Sample Size
RELAY was designed to enroll approximately 450 patients. The primary analysis was planned to
be performed after approximately 270 PFS events had occurred (40% censoring rate).


Assuming an HR of 0.71, this sample size would yield at least 80% statistical power to
detect PFS superiority of the Cyramza plus erlotinib arm over the placebo plus erlotinib
arm, with the use of a 1-sided log-rank test and a type I error of 0.025.



If the true median PFS for the placebo plus erlotinib arm is 11 months, then the HR of
0.71 amounts to an approximate 4.5-month improvement in median PFS for the Cyramza
plus erlotinib arm under an additional assumption of exponential survival distribution.
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An interim futility analysis was conducted at 114 PFS events (data cutoff date 16 October
2017) and the Independent Data Monitoring Committee recommended the trial continue
without modification.

Analysis Populations
The primary efficacy population was the ITT Population, which included all patients randomized
(enrolled) to study treatment. The Per-Protocol (PP) Population, used in the PP sensitivity
analysis, included all patients who were randomized and treated and did not have any major
protocol deviations that could affect the efficacy conclusions of the study.
Endpoint Analyses
All tests of treatment effects were conducted at a 2-sided alpha level of 0.05, and all CIs were
given at a 2-sided 95% level, unless otherwise stated. The analysis of PFS was based on a
stratified (using interactive web-response system [IWRS] factors) log-rank test. Additionally,
PFS curves were presented using the Kaplan-Meier method by treatment arm, together with a
summary of associated statistics. The HR and its 2-sided 95% CI were estimated using a
stratified Cox regression model.
For the primary endpoint (PFS), censoring was taken in the following order:


If a patient did not have a baseline disease assessment, then the PFS time was censored at
the randomization date, regardless of whether or not objective PD or death had been
observed for the patient; otherwise,



If a patient was not known to have died or have investigator-assessed PD as of the datainclusion cutoff date for the analysis, the PFS time was censored at the date of last
postbaseline adequate radiological tumor assessment, or at the date of randomization if
the patient does not have any postbaseline adequate radiological assessment.

Appendix 10.3 provides additional censoring details. Table 8 presents analysis methods for the
other efficacy endpoints.
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Sensitivity Analyses
The following sensitivity analyses of the primary endpoint were performed:











BIRC-assessment of PFS (stratified ITT Population reviewed)
PP population analysis (stratified)
Using case report form strata
Unstratified analysis
Treating lost to follow-up as progression (stratified)
Counting clinical and radiological progression as progression (stratified)
Ignoring missing tumor assessments (stratified)
Ignoring new anticancer treatment (stratified)
Ignoring anticancer therapy and missing tumor assessment (stratified)
Multivariate Cox regression analysis (adjusted for ECOG PS)

Subgroups
Prespecified key subgroup analyses for PFS included:






All baseline stratification factors (sex, region, EGFR mutation type, EGFR testing
method)
Age (<65 years vs. ≥65 years)
Smoking history (ever vs never smoker)
ECOG PS (0 vs. 1)
Initial stage at diagnosis (Stage IV vs. Other)

Estimated unstratified HRs with 95% CI for each subgroup were performed if there were
sufficient number of events (≥15).
5.1.2 Study Population
5.1.2.1 Patient Disposition
The ITT Population (N = 449) included 224 patients randomized to the Cyramza plus erlotinib
arm and 225 patients randomized to the placebo plus erlotinib arm (Figure 12). Three patients
assigned to the Cyramza plus erlotinib arm did not receive treatment. Therefore, the Safety
Population included 221 patients in the Cyramza plus erlotinib arm and 225 patients in the
placebo plus erlotinib arm.
As of the data cutoff date for the primary PFS analysis, 64 patients (28.6%) in the Cyramza plus
erlotinib arm and 43 patients (19.1%) in the placebo plus erlotinib arm were still receiving
treatment. The primary reason for treatment discontinuation was PD (106 patients [47.3%] in the
Cyramza plus erlotinib arm vs. 145 patients [64.4%] in the placebo plus erlotinib arm). A similar
proportion of patients discontinued treatment due to an AE in each treatment arm (27 patients
[12.1%] vs. 24 patients [10.7%], respectively).
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The number of patients in the ITT Population who withdrew consent was low (6.3% in the
Cyramza plus erlotinib arm and 4.0% in the placebo plus erlotinib arm). At the time of PFS
analysis, 4 patients were lost to follow-up.
Figure 12:

RELAY Phase 3 Patient Disposition

*Data cutoff date: 23 January 2019

Note: Discontinuations from adverse events include treatment-emergent and nontreatmentemergent events

5.1.2.2 Patient Demographics and Baseline Characteristics
The demographics and disease characteristics at baseline were generally well balanced between
the treatment arms and reflective of the overall population of patients with EGFR mutationpositive metastatic NSCLC (Shi et al. 2014; Schuette et al. 2015), excluding patients with CNS
metastasis.
The median age was 65 years in the Cyramza plus erlotinib arm and 64 years in the placebo plus
erlotinib arm. Most patients in both treatment arms were female (62.9% vs. 63.1%) and
approximately 60% of patients were never-smokers (59.8% vs. 61.8%) (Table 9). The majority
of patients were Asian (76.8% vs. 77.3%) and were predominantly from East Asia; 25.2% of
patients were from North America (US and Canada) and Europe. All patents had an ECOG PS of
0 or 1 (Table 10).
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Figure 13:
RELAY Kaplan-Meier Curves of Investigator-Assessed Progression-Free
Survival (ITT Population)

ERL = erlotinib; ITT = intent-to-treat; PBO = placebo

5.1.3.1.1 Sensitivity Analyses Including Blinded Independent Review
The statistical significance and magnitude of the PFS findings are supported by the results of
multiple prespecified sensitivity analyses corroborating the treatment effect of Cyramza in
combination with erlotinib was robust with observed HRs ranging between 0.580 and 0.671
(Figure 14).
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Figure 14:
Sensitivity Analyses for the Primary Investigator-Assessed Progression-Free
Survival Analysis (ITT Population)

BIRC = Blinded Independent Radiological Review Committee; CRF = case report form; CYZ = Cyramza; ECOG PS =
Eastern Cooperative Oncology Group performance status; EGFR = epidermal growth factor receptor; ERL = erlotinib;
ITT = intent-to-treat; HR = hazard ratio; PBO = placebo; PFS = progression-free survival
*stratified by the Interactive Web-Response System
a. Stratified by sex, geographic region, EGFR mutation type, and EGFR testing method.

Blinded Independent Radiological Review Committee
A prespecified blinded independent review of radiographic scans was conducted by the BIRC
with respect to PFS assessment. The assessment of PFS by the BIRC included 440 of the 449
(98%) ITT patients with baseline and at least 1 postbaseline tumor assessment scan (217 in the
Cyramza plus erlotinib arm and 223 in the placebo plus erlotinib arm). Based on the PFS
sensitivity analysis of the BIRC assessment, the Cyramza plus erlotinib arm experienced
improved PFS, with a stratified HR of 0.671 (95% CI: 0.518 to 0.869). This result was similar to
the investigator-assessed primary analysis (overlapping 95% CI), supporting the investigatorassessed results and conclusions with respect to PFS. In addition, the BIRC results support that
the study blind was adequately maintained.
As shown by the Kaplan-Meier curves in Figure 15, the median BIRC-reviewed PFS was
16.5 months (95% CI: 13.7 to 19.3) versus 11.1 months (95% CI: 9.7 to 12.7). The censoring rate
was 46.5% for the Cyramza plus erlotinib arm and 38.1% for the placebo plus erlotinib arm.
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Figure 15:
RELAY Kaplan-Meier Curves of BIRC-Assessment of Progression-Free
Survival (ITT Population)

BIRC = Blinded Independent Radiological Review Committee; ERL = erlotinib; ITT = intent-to-treat; PBO = placebo

5.1.3.1.2 Subgroup Analyses
A PFS treatment benefit for the Cyramza plus erlotinib arm was consistently observed across all
prespecified patient subgroups (including region, sex, smoking status, and EGFR mutation type)
(Figure 16).
Importantly, the PFS subgroup analysis by region (East Asia vs. Europe, Canada, and US) was
consistent with the overall population, supporting the applicability of the RELAY results to the
US population.
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Figure 16:
RELAY Forest Plot for Unstratified Subgroup Analysis of InvestigatorAssessed Progression-Free Survival (ITT Population)

CYZ = Cyramza; ECOG = Eastern Cooperative Oncology Group performance status; ERL = erlotinib; HR = hazard ratio; ITT
= intent-to-treat; IWRS = interactive web-response system; PBO = Placebo; PCR = polymerase chain reaction
a. East Asia includes South Korea, Hong Kong, Japan, and Taiwan
b. Testing method for 1 patient was missing on the Case Report Form; the patient was stratified by Other PCR and
Sequencing-based Method in IWRS.

5.1.3.2 Secondary and Exploratory Efficacy Endpoints
5.1.3.2.1 Objective Response Rate and Disease Control Rate
Table 12 presents a summary of ORR and DCR for the ITT Population. Both ORR (CR + PR)
and DCR (CR + PR + SD) were similar between treatment arms (76.3% [95% CI: 70.8 to 81.9]
vs. 74.7% [95% CI: 69.0 to 80.3] and 95.1% [95% CI: 92.3 to 97.9] vs. 95.6% [95% CI: 92.9 to
98.2], respectively).
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Figure 19:
Population)

RELAY Kaplan-Meier Curves of Progression-Free Survival 2 (ITT

CI = confidence interval; ERL = erlotinib; HR = hazard ratio; ITT = intent-to-treat; PBO =placebo
Note: Progression-free survival 2 is defined as the time from randomization to second disease progression or death from any
cause).

Postdiscontinuation Anticancer Therapy
Per protocol, patients were required to discontinue all study treatment upon RECIST-defined
progression. This is not only different from clinical practice but also from other studies, where
treatment beyond the point of RECIST-defined progression was allowed as long as there was
continued benefit as judged by the investigator. In RELAY, postdiscontinuation therapy was at
the discretion of the investigator.
Due to the observed improvement in PFS, at the data cutoff date, fewer patients had progressed
to receive a first subsequent therapy in the Cyramza plus erlotinib arm (53.6%) compared to the
placebo plus erlotinib arm (69.3%) (Table 17). For patients who could have received a
subsequent therapy (ie, patients who discontinued study treatment), the use of subsequent
therapies was balanced between treatment arms (76.4% Cyramza plus erlotinib arm, 85.7%
placebo plus erlotinib arm), suggesting that the use of subsequent therapy should not have had a
major impact, in favor of Cyramza, on endpoints such as OS and PFS2.
While chemotherapy remains an important treatment option for patients with EGFR mutations,
the ability to maximize the length of disease control prior to needing chemotherapy is clinically
meaningful. The ability of the Cyramza plus erlotinib regimen to extend the duration of PFS
while retaining the option to have an approved (non-chemo-) therapy available in the event of
developing the T790M mutation helps to meet this clinical need.
Importantly, treatment with Cyramza and erlotinib did not preclude patients from receiving a
subsequent TKI, and the types of first subsequent therapy received were generally similar
between treatment arms. Of those who received first subsequent therapy, approximately 73%
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received an EGFR TKI and approximately 24% of patients received chemotherapy,
demonstrating that the majority of patients were able to receive a subsequent EGFR TKI and
delay chemotherapy. The most common first subsequent EGFR TKI therapy received was
erlotinib (61 [50.8%] vs. 55 [35.3%]) followed by osimertinib (18 [15.0%] vs. 35 [22.4%]).
Consistent with international treatment guidelines, treatment with a TKI, such as erlotinib,
beyond the point of RECIST progression is common clinical practice if there is continued benefit
as judged by the treating physician; a practice that may have contributed to the relatively high
usage of erlotinib as first subsequent therapy.
In the 139 patients who went on to receive a second subsequent therapy, the most common
treatment received was osimertinib in patients in the Cyramza plus erlotinib arm (41.3%) and
platinum-based chemotherapy in the placebo plus erlotinib arm (38.2%); both treatments are
standard-of-care, next-line therapies. Of note, osimertinib was not globally available until
approximately 2017.
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events within the System Organ Class (SOC) of Infections and Infestations (including 2 events of
lower respiratory tract infection [LRTI]). Three fatal events (pneumonia, bacterial pneumonia,
and renal failure) occurred more than 4 months after last dose of Cyramza treatment; 2 patients
were receiving erlotinib alone at the time of event onset, and 1 patient discontinued erlotinib 5
days prior to event onset. Hemothorax was the only event that was assessed by the investigator
as related to study treatment. Overall, there was no suggestion of a causal association between
Cyramza and the majority (5 of 6) of AEs that led to death:


In the 2 patients who died due to pneumonia-related AE (one due to bacterial pneumonia
and one due to pneumonia), Cyramza had last been administered approximately 141 days
and 454 days prior to the onset of events.
o In addition to underlying NSCLC, 1 or more predisposing factors for LRTI were
identified in both fatal cases of pneumonia including video-assisted thoracoscopic
surgery (VATS) partial lung resection, chronic obstructive pulmonary disease,
recurrent left pneumothorax requiring VATS and bulla ligation, and smoking
history.



The patient who died due to renal failure had last received Cyramza approximately 202
days prior to the onset of the event. The patient had a pre-existing risk factor for renal
failure, namely bilateral hydronephrosis and declined ureteric stenting.



The event of influenza encephalitis began 9 days after the first and only dose of Cyramza.



The patient who died due to lymphoma discontinued all study treatment (on study
Day 92) due to progressive lung cancer with right endobronchial extension. The event of
lymphoma was an incidental finding on CT scan of abdomen and pelvis performed to
investigate melena. A biopsy was not performed to diagnose lymphoma. CT thorax
showed increased right endobronchial extent of lung cancer with right main stem
bronchial narrowing and obstruction which was confirmed on bronchoscopy and required
cryotherapy. The patient developed worsening dyspnea and respiratory failure and died
shortly thereafter.



The treatment-related event of hemothorax began 28 days after the last dose of Cyramza
and 5 days following a thoracic drainage procedure for a pleural empyema, a procedure
known to be associated with hemorrhagic complications, which could have contributed to
the fatal event.

In the placebo plus erlotinib arm, the 2 deaths (0.9%) occurring on study treatment or within
30 days of treatment discontinuation were attributable to study disease.
A total of 69 patients died more than 30 days after treatment discontinuation; an AE of ILD was
the cause of death for 1 patient in the placebo plus erlotinib arm (assessed as related to study
treatment) and study disease for the remaining 68 patients.
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plus erlotinib arm compared with the placebo plus erlotinib arm are described below. For the
remainder of the AESIs evaluated, no clinically meaningful differences were observed in rate of
occurrence or between the Cyramza plus erlotinib arm and placebo plus erlotinib arm.
Figure 20: Overview of Adverse Events of Special Interest (Safety Population)

GI = gastrointestinal; RPLS = reversible posterior leukoencephalopathy syndrome

Overall, the evaluation of AESIs did not reveal any new safety concerns or notable findings that
would require new contraindications or warnings and precautions regarding the use of Cyramza.
6.9.1 Bleeding/Hemorrhage Events
Bleeding is well-known and well-characterized pharmacological class effect of antiangiogenic
agents inhibiting the VEGF pathway. In RELAY, a higher incidence of any-grade
bleeding/hemorrhage events was observed in the Cyramza plus erlotinib arm compared with the
placebo plus erlotinib arm (54.8% vs. 26.2%, respectively) (Table 28). The overall difference
between arms was primarily driven by Grade 1–2 events of epistaxis. No difference was
observed in the incidence of Grade ≥3 bleeding events between treatment arms (1.8% in each
treatment arm) (Table 29). The rate of discontinuation of all study treatment due to
bleeding/hemorrhage events was low and similar between treatment arms (0.9% vs. 0.4%). Four
patients (1.8%) discontinued Cyramza alone and 1 patient (0.4%) discontinued placebo alone due
to bleeding/hemorrhage events.
One Grade 4 event of small intestinal hemorrhage and 1 Grade 5 (fatal) event of hemothorax
were reported in the Cyramza plus erlotinib arm. The Grade 5 event occurred 28 days after the
last dose of Cyramza and 5 days following thoracic drainage for a pleural empyema (see
Section 6.8).
Most events were manageable, and no study treatment change was needed in 90.1% of patients
who experienced bleeding/hemorrhage events in the Cyramza plus erlotinib arm. In patients who
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Importantly, most of these events were manageable. Of the patients who experienced any-grade
hypertension in the Cyramza plus erlotinib arm, 94.0% required antihypertensive therapy. Dose
adjustments were reported in 13.0% of patients with hypertension (12.0% required a dose delay
and 1.0% required dose omission). As of the cutoff date, 56.4% of any-grade hypertension events
and 64.2% of Grade 3 events had recovered or were resolving in the Cyramza plus erlotinib arm.
Additional analyses showed that the occurrence of hypertension was not associated with either
pre-existing hypertension (defined as medical history of hypertension with antihypertensive drug
use prior to start of study treatment) or ATEs. However, hypertension was associated with
proteinuria and epistaxis in the Cyramza plus erlotinib arm. Based on the totality of the data,
hypertension is considered associated with Cyramza in combination with erlotinib in the
treatment of NSCLC with activating EGFR mutations.
6.9.3 Proteinuria
Proteinuria is well-known and characterized pharmacological class effect of antiangiogenic
agents inhibiting the VEGF pathway. A higher incidence of any-grade proteinuria (preferred
terms of proteinuria and protein urine present) was observed in the Cyramza plus erlotinib arm
(34.4%) than in the placebo plus erlotinib arm (8.4%). Most proteinuria events were Grade 1 or 2
in severity. Grade ≥3 proteinuria was reported in 6 patients (2.7%), all Grade 3 events, and only
in the Cyramza plus erlotinib arm. No patients experienced nephrotic syndrome.
The initial treatment to manage proteinuria is dose adjustment, which is evident in the number of
dose adjustments due to proteinuria reported in the Cyramza plus erlotinib arm. Proteinuria was
the most common AE leading to dose adjustments of Cyramza occurring in 27 patients (12.2%).
Of the patients who experienced proteinuria, 23.7% had a Cyramza dose reduction, 21.1% had a
Cyramza dose delay, and 19.7% required a Cyramza dose omission. The majority of proteinuria
events (77.3%) had recovered by the data cutoff date.
In patients who experienced proteinuria, the median number of Cyramza or placebo infusions
received during study were similar between the Cyramza plus erlotinib arm (27.0 [range: 2.0 to
67.0]) and the placebo plus erlotinib arm (24.0 [range: 2.0 to 73.0]), and was similar to the
median number of Cyramza or placebo infusions in the overall Safety Population.
Proteinuria leading to discontinuation of all study treatment was infrequent, occurring in
2 patients (0.9%) in the Cyramza plus erlotinib arm. Proteinuria was the most common AE
reported in patients who discontinued Cyramza alone and continued treatment with erlotinib
(19 patients [8.6%]).
Additional analyses showed that the occurrence of proteinuria was associated with AESI
hypertension and with an increased risk of peripheral edema. No association was observed
between proteinuria and renal failure. Based on the totality of the data, proteinuria is considered
associated with Cyramza in combination with erlotinib in the treatment of NSCLC with
activating EGFR mutations.
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6.9.4 Liver Failure/Liver Injury
Adverse events of liver failure/liver injury including both clinical and laboratory terms were
identified based on the Standardized Medical Dictionary for Regulatory Activities Query for
hepatic disorder.
The incidence of any-grade liver failure/liver injury events, including clinical and laboratory
events, was higher in the Cyramza plus erlotinib arm than in the placebo plus erlotinib arm
(63.3% vs. 53.3%, respectively). As shown in Table 30, the difference between treatment arms
was due to the higher incidence of laboratory-related AEs in the Cyramza plus erlotinib arm
compared to the placebo plus erlotinib arm (61.5% vs. 49.3%, respectively), primarily driven by
Grade 1 and 2 events of ALT and AST increased.
The incidence of Grade ≥3 liver failure/liver injury events, including ALT and AST increased,
was similar between the Cyramza plus erlotinib arm (14.0%) and the placebo plus erlotinib arm
(12.4%). Notably, there was no difference between treatment arms in the rates of Grade 3-4
laboratory liver failure/liver injury events, increased bilirubin, or clinical (non-laboratory) AEs
suggestive of hepatic dysfunction or failure.
Discontinuation of all study treatment due to ALT or AST increased was low with no meaningful
difference between treatment arms (ALT increased: 1.4% vs. 1.8%; AST increased: 0.5% vs.
0.4%). Discontinuation of Cyramza or placebo alone due to increased ALT was infrequent
(3 patients [1.4%] vs.1 patient [0.4%]), respectively. No patients in either treatment arm
discontinued Cyramza or placebo or erlotinib alone due to increased AST.
The higher incidence of laboratory-related liver failure/liver injury events (primarily Grade 1-2
ALT and AST increased) in Cyramza-treated patients has not been previously observed in
Cyramza clinical trials. However, transaminase elevation is a well-recognized AE associated
with EGFR TKIs, and RELAY is the first study evaluating Cyramza in combination with an
EGFR TKI. Based on the totality of data, ALT and AST increased are determined not to be
causally associated with Cyramza in combination with erlotinib in the treatment of NSCLC with
activating EGFR mutations.
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alone and placebo alone while continuing erlotinib due to neutropenia (2.7% vs. 0.9%,
respectively). A similar percentage of patients experienced neutropenia leading to dose
adjustments of Cyramza or placebo in the Cyramza plus erlotinib arm and the placebo plus
erlotinib arm (6.8% vs. 4.9%, respectively). The use of granulocyte-colony stimulating factors,
which was permitted during the study at the discretion of the investigator, was low and similar
between treatment arms (0.9% vs. 0.4%).
6.10.1.2 Infections
The incidence of AEs of any grade coded within the SOC of Infections and Infestations was
80.5% in the Cyramza plus erlotinib and 76.0% in placebo plus erlotinib arm. A 10-percentage
point higher incidence of Grade ≥3 infection was observed in the Cyramza plus erlotinib arm
compared with the placebo plus erlotinib arm (17.2% vs. 6.7%, respectively). The majority of
Grade ≥3 infections occurred in the absence of concurrent neutropenia in each treatment arm: 36
of 39 events (92.3%) in the Cyramza plus erlotinib arm and all 15 events in the placebo plus
erlotinib arm. The incidence of SAEs of infection was also higher in the Cyramza plus erlotinib
arm compared with the placebo plus erlotinib arm (10.0% vs. 2.7%, respectively).
The only Grade ≥3 infection event occurring with a higher incidence (at least a 2-percentage
point difference) in the Cyramza plus erlotinib arm than the placebo plus erlotinib arm was
pneumonia (6 patients [2.7%] vs. 0 patients, respectively). Pneumonia is a well-recognized
complication in advanced NSCLC (Akinosoglou et al. 2013).
Grade 4 and Grade 5 (fatal) infection AEs were reported only in the Cyramza plus erlotinib arm
(2.3%). Grade 4 infection events occurred in 2 patients (0.9%) and included septic shock and
sepsis (n = 1 each). Three patients (1.4%) experience Grade 5 (fatal) infection events
(pneumonia, bacterial pneumonia, and encephalitis influenza, n = 1 each), described in
Section 6.8. Two of the 3 deaths were attributed to LRTIs, and 1 or more predisposing factors for
pneumonia were identified in both cases. Both patients had received last Cyramza dose
approximately 141 days and 454 days prior to the onset of events.
The incidence of neutropenic infection (defined as: [a] febrile neutropenia, or [b] Grade ≥ 3
infection or any grade sepsis with coinciding Grade ≥ 3 neutropenia) was low: 3 patients (1.4%)
in the Cyramza plus erlotinib arm. No patients experienced neutropenic infection in the placebo
plus erlotinib arm.
Nine SAEs of LRTIs were reported in the Cyramza plus erlotinib arm. Predisposing factors for
pulmonary infection were identified in the majority of cases (7 of 9) including: chronic
obstructive pulmonary disease, cardiac failure, previous VATS partial lung resection, recurrent
pneumothorax with VATs lung re-inflation and bulla ligation, pleural effusion, chronic renal
failure, type 2 diabetes mellitus, concomitant oral corticosteroid therapy, and pneumonia
identified at baseline. In 4 of 9 events (including the 2 fatal events of pneumonia and bacterial
pneumonia), Cyramza had been discontinued several months and up to more than 1 year prior to
the onset of the pneumonia event and the patients were receiving erlotinib alone at the event
onset.
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In summary, based on the imbalance of Grade ≥3 infection events (including Grade 4 and
5 events) between treatment arms, “infections” within the SOC of Infections and Infestations are
considered associated with the combination of Cyramza and erlotinib in the treatment of NSCLC
with activating EGFR mutations. Except for a higher incidence of Grade ≥3 LRTIs, which are
events reasonably anticipated to occur in patients with advanced NSCLC, no particular trend was
identified in the type and frequency of severe infection events and no association with
neutropenia was demonstrated. Infections, in particular pulmonary infections, are wellrecognized complications in advanced NSCLC. Oncology healthcare professionals are aware of
the increased risk of infections in patients with NSCLC, irrespective of treatment, and infections
with or without neutropenia are appropriately managed as part of routine clinical practice.
Therefore, no new warnings or precautions are considered required to mitigate the risk of
infections.
6.11 Adverse Events of Interest for Erlotinib
Skin reactions (including rash), diarrhea, and nail disorders are common erlotinib-associated
AEs. Since Grades 1 and 2 rash and diarrhea have been observed with single-agent Cyramza, it
was clinically relevant to assess any potential additional toxicity in the context of Cyramza used
in combination with erlotinib. ILD is an event of interest for EGFR TKIs for which it was
relevant to evaluate any additional impact of Cyramza in combination with erlotinib.
6.11.1 Skin Reactions
Except for the higher incidence of Grade ≥3 dermatitis acneiform (all Grade 3 events) in the
Cyramza plus erlotinib arm compared with the placebo plus erlotinib arm (14.9% vs. 8.9%), no
other relevant differences in skin-related AEs were identified between treatment arms. One
Grade 1 SAE (0.5%) of dermatitis acneiform was reported in the Cyramza plus erlotinib arm.
6.11.2 Diarrhea
Diarrhea is a known AE associated with Cyramza and erlotinib and was therefore examined in
RELAY. The incidence of diarrhea was similar in the Cyramza plus erlotinib arm (70.1%) and
the placebo plus erlotinib arm (71.1%), with the majority of events being Grade 1 in severity in
both treatment arms (48.4% vs. 52.9%, respectively). The incidence of Grade ≥3 diarrhea was
higher in the Cyramza plus erlotinib arm than the placebo plus erlotinib arm (7.2% vs. 1.3%,
respectively; all Grade 3 events). Serious AEs of diarrhea occurred at similar rates in both
treatment arms (1.4% and 0.4%).
Discontinuation of all study treatment due to diarrhea occurred in 0.5% of patients in the
Cyramza arm and no patients in the placebo arm. In both treatment arms, diarrhea led to dose
adjustments of erlotinib more frequently than dose adjustments of Cyramza or placebo, and was
more commonly reported in the Cyramza plus erlotinib arm (9.5%) than the placebo plus
erlotinib arm (3.6%). The incidence of erlotinib dose adjustments due to Grade ≥3 diarrhea was
higher (at least a 2-percentage point difference) in the Cyramza plus erlotinib arm compared to
the placebo plus erlotinib arm (3.6% vs. 0.9%, respectively).
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Events of diarrhea were managed by antidiarrheal medications; use of supportive treatment was
similar in the Cyramza plus erlotinib arm and the placebo plus erlotinib arm. Based on the
totality of the data, diarrhea is considered associated with Cyramza in combination with erlotinib
in the treatment of NSCLC with activating EGFR mutations.
6.11.3 Nail Disorders
The incidence of any-grade and Grade ≥3 nail disorders (including paronychia) was similar in
the Cyramza plus erlotinib arm (any grade: 56.6%; Grade ≥3: 4.1%) and the placebo plus
erlotinib arm (any grade: 55.6%; Grade ≥3: 3.1%). The most commonly reported AE in both
treatment arms was paronychia (Cyramza plus erlotinib arm: 53.4% and placebo plus erlotinib
arm: 50.7%). There were no SAEs of nail disorders.
6.11.4 Interstitial Lung Disease
ILD (preferred terms of ILD and pneumonitis) was reported in 4 patients (1.8%) in the Cyramza
plus erlotinib arm and 7 patients (3.1%) in the placebo plus erlotinib arm, with similar incidences
of Grade ≥3 ILD between treatment arms (1 patient [0.5%] vs. 3 patients [1.3%]). One Grade 5
event occurred in the placebo plus erlotinib arm more than 30 days after discontinuation of study
treatment and was assessed by the investigator as related to study treatment.
Three patients (1.3%) discontinued all study treatment due to ILD in the placebo plus erlotinib
arm. One patient in each treatment arm discontinued erlotinib alone due to ILD while continuing
Cyramza or placebo alone. No patients discontinued Cyramza or placebo alone due to ILD while
continuing erlotinib.
6.12 Laboratory Evaluations
No new safety concerns based on laboratory abnormalities were reported in RELAY. The
analyses of data from laboratory shift table for serum chemistry, hematology, and coagulation
were consistent with the analyses of the AE data, in particular, patterns identified in AEs of
anemia, neutropenia, thrombocytopenia, and abnormal laboratory events for the AESI liver
failure/liver injury, as described in Section 6.9.4.
6.13 Safety in Subgroups
The safety profile of Cyramza plus erlotinib was compared with placebo plus erlotinib for the
subgroups of age (<65 and ≥65 years), sex, race (Asian and non-Asian), and region (East Asia
and US/Europe/Canada [CA]). No clinically meaningful differences in AE profile between
treatment arms within subgroups or across subgroups were observed (Table 31). Overall, the AE
profile within each safety subgroup between treatment arms was consistent with that observed in
the overall Safety Population, supporting the proposed target population.
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Figure 21:
Exposure-Adjusted Adverse Events: RELAY Safety Population vs. Pooled
Labeling Safety Population

ALT = alanine aminotransferase; AST = aspartate aminotransferase; BSC = best supportive care
* These events are commonly associated with erlotinib and/or occurred at a similar or higher exposure-adjusted rate on the
placebo + erlotinib arm than on the Cyramza + erlotinib arm in RELAY.

6.15 Safety Conclusions
The safety profile of Cyramza when used in combination with erlotinib was largely consistent
with the established safety profiles of each of the individual treatment components and events
expected to occur within the disease setting of metastatic EGFR-mutated NSCLC.
The combination of Cyramza plus erlotinib was well-tolerated and is supported by the longer
duration of study treatments in the Cyramza arm and the high median relative dose intensities of
each study drug. There was a higher incidence of AEs in the Cyramza plus erlotinib arm than in
the placebo plus erlotinib arm. However, the additional AEs were manageable through dose
adjustments and supportive care.
Increases in Grade ≥3 toxicity in the Cyramza plus erlotinib arm were observed. The increases
were driven primarily by Grade 3 events. Grade 3 hypertension made the largest single
contribution. Incidences of Grade 4 events were low and similar between treatment arms. More
patients in the Cyramza plus erlotinib arm experienced SAEs. Pneumonia was the only Grade ≥3
SAE with a higher (at least a 2-percentage point) incidence than in the placebo plus erlotinib arm
and is a recognized common complication in advanced NSCLC. AEs leading to death during
study treatment or within 30 days of treatment discontinuation were reported in 6 patients in the
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Cyramza plus erlotinib arm. Based on evaluation of AEs leading to death, there was no
suggestion of a causal association between Cyramza and the majority (5 of 6) of fatal events.
The AESI evaluation did not reveal any new safety findings. Hypertension (any grade and
Grade ≥3) and Grade 1–2 proteinuria and bleeding/hemorrhage events were observed at a higher
incidence in RELAY than in previous Cyramza Phase 3 studies; however, the event rates were
similar when adjusted for exposure. Hypertension, proteinuria, and bleeding/hemorrhage events
are well-known and manageable antiangiogenic treatment class effects. The events were not
associated with adverse clinical outcomes, were well managed, and had no meaningful impact on
the patient’s ability to continue Cyramza therapy. Grade ≥3 infections occurred at higher rates in
the Cyramza arm compared with placebo and are considered to be associated with the
combination of Cyramza and erlotinib.
Overall, the safety data from RELAY will further inform the label but will not necessitate
additions to the warnings and precautions.
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7.2

Results of Patient-Reported Outcomes

Overall patient compliance rates for completion of the LCSS and EQ-5D-5L were >95%; thus,
nearly all patients completed the measures at each applicable cycle while on the study and
missing data were minimal.
Lung Cancer Symptom Scale
Patient compliance for completion of the LCSS across all time points was high: 95.7% (range:
92.3% to 100% while on study) in Cyramza plus erlotinib patients and 96.7% (range: 95.2% to
100% while on study) in placebo plus erlotinib patients.
Individual LCSS item scores indicated no differences in time to deterioration by treatment arm
with 95% CIs including 1 for all scores except hemoptysis (Figure 22). The HR for the time to
deterioration of the hemoptysis symptoms score (blood in sputum) was 1.987 (95% CI: 1.206 to
3.275), indicating a clinically relevant deterioration in this symptom. The hemoptysis findings
are consistent with symptoms associated with NSCLC and the known bleeding risk associated
with VEGF inhibitors. Additional details on hemoptysis are provided in Section 6.9.1.
Time to deterioration in the LCSS total score (HR = 0.962 [95% CI: 0.690 to 1.343]) and the
ASBI did not differ between treatment arms (HR = 1.012 [95% CI: 0.732 to 1.400]). These
findings suggest that overall QoL and average symptom burden were not negatively impacted by
the addition of Cyramza to erlotinib compared to placebo plus erlotinib.
Figure 22:

Forest Plot of Time to Deterioration for LCSS

ASBI = Average Symptom Burden Index; CI = confidence interval; CYZ = Cyramza; ERL = erlotinib; HR = hazard ratio;
LCSS = Lung Cancer Symptom Scale; PBO = placebo
Note: For the LCSS, patients respond to a question about “blood in sputum” and results are reported as the “hemoptysis”
scale. The patients are not provided with any additional context and not expected to identify the source of the blood. It is
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possible that the source could be pulmonary (eg, clinician-reported hemoptysis) or nasopharyngeal (eg, clinician-reported
epistaxis).

Mean LCSS total scores (Figure 23) and ASBI for both Cyramza plus erlotinib and placebo plus
erlotinib generally appear similar over the duration of the trial, indicating that addition of
Cyramza to erlotinib did not have a negative impact on patients’ overall quality of life and
symptom burden.
Figure 23:

Mean LCSS Total Score by Cycle

ERL = erlotinib; FU = 30-day follow-up; LCSS = Lung Cancer Symptom Scale; PBO = placebo

Health Status (EQ-5D-5L)
Patient compliance for completion of the EQ-5D-5L across all time points was high: 96.1%
(range: 93.3% to 100% while on study) in Cyramza plus erlotinib patients and 96.6% (range:
95.2% to 100% while on study) in placebo plus erlotinib patients.
Analysis of mean changes from baseline in the index score (p=.94) and VAS (p=.95) revealed no
overall differences in health status between treatment arms. The mean EQ-5D Index (Figure 24)
and VAS scores across treatment cycles are similar in both treatment arms, showing that patients
reported consistent health status across their duration of treatment.
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Figure 24:

EQ-5D-5L Mean Index Score by Cycle

ERL = erlotinib; FU = 30-day follow-up; PBO = placebo

Patient-reported Outcomes Conclusions
Lung cancer symptoms, symptom burden, overall QoL, and health status indicated no significant
difference with the addition of Cyramza to erlotinib, except for the individual symptom of
hemoptysis. As measured by the LCSS and EQ-5D-5L, patient-reported outcomes did not differ
for patients treated with Cyramza plus erlotinib and those treated with placebo plus erlotinib.
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8

BENEFIT-RISK

Cyramza (in combination with docetaxel) has been an approved second-line treatment option for
patients with advanced NSCLC since 2014. Cyramza in combination with erlotinib is being
proposed for the first-line treatment of patients with metastatic NSCLC with activating EGFR
mutations, as supported by the benefit-risk assessment presented below.
Metastatic NSCLC is a serious and life-threatening disease. Although EGFR TKIs have proven
effective for the first-line treatment of EGFR-mutated NSCLC, patients will eventually
experience disease progression, and prognosis remains limited. Physicians and patients select
treatment order to maximize time on targeted TKI therapy and delay the transition to
chemotherapy-based regimens. Thus, there is an ongoing need for new targeted mechanistic
approaches to prolong PFS and optimize patient outcomes.
Cyramza in combination with erlotinib fills this need, demonstrating improvements in PFS with
an acceptable safety profile in the pivotal Phase 3 study, RELAY. The combination therapy leads
to a dual blockade of the EGFR and VEGF pathways—both responsible for tumorigenesis—and
achieves improved efficacy than that observed with erlotinib alone.
RELAY met its primary endpoint, demonstrating a statistically significant and clinically
meaningful improvement in investigator-assessed PFS with Cyramza compared to placebo.
Cyramza plus erlotinib improved median PFS by 7 months (19.4 months vs. 12.4 months) and
reduced the hazard of disease progression or death by 41% (HR: 0.591 [95% CI: 0.461 to 0.760])
compared to placebo plus erlotinib. The separation between treatment arms was observed at
3 months and sustained for approximately 30 months. Notably, the observed improvement in
median PFS was over an FDA approved and utilized regimen that is recommended by treatment
guidelines (ASCO, ESMO, NCCN), and the magnitude of PFS improvement is within the range
of recently approved therapies in this disease setting.
The PFS treatment benefit for the Cyramza plus erlotinib arm was consistently observed across
key prespecified patient subgroups, including region (East Asia vs US/Europe/CA), race (Asian
vs Caucasian), and EGFR mutation type (exon 19 deletions vs exon 21 [L858R] substitution
mutations). Sensitivity analyses also supported the robustness of the primary PFS analysis with
consistent HRs ranging from 0.580 to 0.671.
Secondary and exploratory endpoints supported meaningful delay in disease progression with the
combination therapy. The median duration of response in the Cyramza plus erlotinib arm was
significantly longer than for those in the placebo plus erlotinib arm, with an improvement at the
median of approximately 7 months (18.0 vs. 11.1 months). Although the OS data are immature,
no detrimental effect was observed in interim OS with Cyramza plus erlotinib (censoring rate
82.4%; stratified HR [95% CI] of 0.832 [0.532 to 1.303]). Data from PFS2, an intermediate
clinical efficacy endpoint between PFS and OS used when OS data are immature, suggest that
the Cyramza plus erlotinib treatment effect is preserved after discontinuation of study treatment
and patients maintained benefit through their second disease progression. In addition, treatment
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with Cyramza plus erlotinib does not appear to have altered the proportion of patients with
T790M resistance at the time of progression, allowing patients the opportunity to be treated with
osimertinib as next-line therapy. The ability to treat with osimertinib is clinically meaningful as
it could further delay disease progression and time to chemotherapy, as illustrated in row C of
Figure 25.
Figure 25:
Cyramza plus Erlotinib Would Add A New Treatment Strategy in EGFRMutant NSCLC

EGFR = epidermal growth factor receptor; ERL = erlotinib; gen =generation; mPFS = median progression-free survival;
NSCLC = non-small cell lung cancer; T790M = Threonine-790 to methionine
a: Maemondo et al. 2010; Mitsudomi et al. 2010; Zhou et al. 2011; Rosell et al. 2012; Sequist et al. 2013; Wu et al. 2014;
Park et al. 2016; Wu et al. 2017; Furuya et al. 2018
b: Mok et al. 2017
c: Soria et al. 2018
d: Soria et al. 2015

The safety profile of Cyramza plus erlotinib was consistent with expectations based on the
established safety profile of the individual treatment components. The safety profile of Cyramza
is well established based on an exposure of 6,426 patients who received Cyramza in the
development program and more than 125,000 patients who have been treated with Cyramza
worldwide across 5 licensed indications in the post-marketing setting, both as a single agent and
in combination with chemotherapy, through September 2019. To date, no significant safety
findings that would adversely impact the benefit-risk profile of Cyramza have been identified
from post-marketing data.
The RELAY safety data is the primary source for the safety analysis of Cyramza in combination
with erlotinib in metastatic NSCLC with activating EGFR mutations to adequately characterize
safety profile for the intended use in the targeted population of NSCLC. The most commonly
reported AEs (≥20% incidence in the Cyramza plus arm) that were reported at least
10-percentage points higher in the Cyramza plus erlotinib arm than the placebo plus erlotinib
arm were hypertension, ALT increased, AST increased, alopecia, proteinuria, epistaxis, and
peripheral edema. These AEs are known to be associated with Cyramza or erlotinib. The
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majority of differences in incidences between treatment arms were observed in Grade 1–2
events, with the exception of hypertension. Notably, hypertension events were manageable with
either antihypertensives or dose adjustment.
There was a higher incidence of Grade ≥3 AEs (driven primarily by Grade 3 events) and SAEs
compared with placebo plus erlotinib. Most events were manageable with dose adjustments,
standard pharmacological treatments, and other standard supportive care. There were 6 deaths
due to AEs while on study treatment or within 30 days of discontinuation in the Cyramza plus
erlotinib arm and none in the erlotinib and placebo arm. Based on the evaluation of AEs leading
to death, 1 death was attributed to Cyramza. No causal association with Cyramza was found in
the other 5 on study treatment fatal AEs, 3 of which occurred more than 4 months after the last
dose of Cyramza.
Consistent with the current labeling, risks identified with Cyramza plus erlotinib included
bleeding/hemorrhage, hypertension, and infections, which were mostly manageable with dose
adjustments. The manageability of AEs was further supported by the patient-reported outcomes
data; lung cancer symptoms, symptom burden, and overall QoL, and health status indicated no
significant difference with the addition of Cyramza to erlotinib, except for the individual
symptom of hemoptysis. The safety data from RELAY will further inform the label but not
necessitate adding new events to the warnings and precautions section of the label.
Overall, data from the pivotal study RELAY support the expanded indication of Cyramza plus
erlotinib. Cyramza combined with erlotinib demonstrates a positive benefit-risk profile
characterized by consistent, durable, and clinically meaningful improvements across multiple
efficacy endpoints and an acceptable safety profile in the first-line treatment of patients with
metastatic NSCLC with activating EGFR mutations. The findings from RELAY provide
sufficient clinical evidence that the combination of a VEGFR inhibitor to an EGFR inhibitor can
expand the current selection of first-line options, providing oncologists a new targeted
combination therapeutic strategy to treat their patients. Notably, the inclusion of Cyramza plus
erlotinib in the current NCCN and ESMO guidelines support the clinically meaningful results of
RELAY as a new treatment option (Planchard et al. 2018; NCCN 2020). Ultimately, expanding
the selection of first-line options will offer patients with metastatic NSCLC with activating
EGFR mutations a chance of long-term PFS and potentially prolong time on targeted treatment,
thereby delaying time to chemotherapy.
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10 APPENDICES
10.1 RELAY Part A Safety Summary
Evaluation of safety data from the Part A safety population did not reveal any new or unexpected
safety findings compared with the known safety profile of the individual treatment components.
The results confirmed the safety and tolerability of the Cyramza dose of 10 mg/kg Q2W when
used in combination with erlotinib 150 mg/day for the Phase 3 portion of RELAY (Part B).
Dose-limiting toxicities (DLTs) were assessed in the DLT-evaluable population comprising 12
patients. One patient experienced a DLT of Grade 3 ALT increased, assessed as related to study
treatment; the event led to discontinuation from study treatment.
In the 14 patients, including the 12 DLT patients, who comprised the Part A safety population:


The median duration of Cyramza and erlotinib treatment was similar (12.45 months
[range 0.46 to 42.58] vs.13.67 [range 0.16 to 44.42] months, respectively).



The median relative dose intensity of Cyramza was high and consistent with the targeted
dose (97.15% [range 77.94 to 104.02]), and greater than the median relative dose
intensity of erlotinib (72.98% [range 52.44 to 100.00]).



All 14 patients experienced at least 1 any-grade AE, and the majority of patients (71.4%)
reported at least 1 Grade ≥ 3 AE.



Two patients (14.3%) discontinued all study treatment due to AEs of ALT increased and
ILD, both which were assessed by the investigator as related to study treatment.



No SAEs or deaths due to an AE occurred on study treatment or within 30 days of
treatment discontinuation.



The most common AEs (occurring in ≥9 patients) were AEs commonly associated with
erlotinib (diarrhea, paronychia, dermatitis acneiform, and dry skin).



Hypertension was the most commonly reported Grade 3 AE (n = 4).



Similar numbers of patients experienced any-grade AEs leading to dose adjustments of
Cyramza and erlotinib (9 patients [64.3%] and 11 patients [78.6%], respectively).



The most common AEs (occurring in more than 2 patients) resulting in dose adjustments
of Cyramza or erlotinib, respectively, were known adverse effects of the study drugs:
proteinuria (n = 3) and dermatitis acneiform (n = 5).



AESIs observed were consistent with the established safety profile for Cyramza.
o The most common any-grade AESIs were bleeding/hemorrhage (mainly Grade 1
epistaxis events), liver failure/liver injury (primarily laboratory events of Grade 1
ALT and AST increased), any-grade hypertension, and proteinuria (all Grade 1-2
events).
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o No Grades 4 or 5 AESIs were reported.
10.2 RELAY Enrollment Criteria
10.2.1 Inclusion Criteria
Patients are eligible to be included in the study only if they meet all of the following criteria prior
to enrollment:
1. The patient has given their written informed consent to participate in the study and is
amenable to compliance with protocol schedules and testing.
2. Males or females: aged ≥18 years, ≥20 years in Japan and Taiwan at the time of study
entry.
3. The patient has cytologically or histologically confirmed diagnosis of Stage IV NSCLC
as defined by the American Joint Committee on Cancer Staging Criteria for Lung Cancer
(AJCC 2009).


Patients with recurrent metastatic disease are permitted to enter the study as long
as the adjuvant or neo-adjuvant therapy was completed at least 12 months prior to
the development of metastatic disease. However, prior adjuvant or neo-adjuvant
therapy is not required.

4. The patient must be eligible for first-line treatment with erlotinib based on previously
documented evidence of tumor that has EGFR exon 19 deletion or exon 21 (L858R)
substitution mutation.
5. The patient consents to submit an archived formalin-fixed paraffin embedded Stage IV
NSCLC tissue sample for assessment of biomarkers unless restricted per local
regulations. Archived NSCLC tissue samples derived from other than Stage IV disease
may be acceptable, based on approval by the Lilly clinical research physician. For
patients who do not submit Stage IV disease tissue samples, a plasma sample for disease
characterization is required unless restricted by local regulations. Once consented,
availability of an adequate tumor tissue sample or any necessary plasma sample is
required for study eligibility.
Note: This tissue sample collection is not mandatory for patients enrolled in Part A.
6. The patient has at least one or more measurable lesion attributed to NSCLC at the time of
study entry, documented by computed tomography (CT) scan or magnetic resonance
imaging (MRI), as defined by the Response Evaluation Criteria in Solid Tumors
(RECIST) version 1.1.
7. The patient is able to swallow tablets.
8. The patient has Eastern Cooperative Oncology Group Performance Status (ECOG PS) of
0 or 1 at study entry.
9. Prior radiation therapy is allowed:
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For local palliation or prevention of symptoms (such as pain, bleeding, or
obstruction) where at least 7 days have elapsed from last radiation treatment prior
to enrollment (and provided that 25% or less of total bone marrow had been
irradiated).



If the patient has completed palliative thoracic radiotherapy 28 days before
enrollment.

10. The patient has adequate hematologic and organ function, defined as:


Absolute neutrophil count ≥1.5 x 109/L, hemoglobin ≥9.0 g/dL, and platelets
≥100 x 109/L



Total bilirubin less than or equal to the upper limit of normal value (ULN),
aspartate aminotransferase (AST) and ALT ≤2.5 x ULN, or ≤5 x ULN if the
transferase elevation is due to liver metastases



The patient has a calculated creatinine clearance ≥50 mL/min per the CockcroftGault formula. If the value is below this parameter, then a 24-hour urine
collection should be done to rectify or ratify the estimated creatinine clearance.



The patient has an adequate coagulation function as defined by International
Normalized Ratio ≤1.5 or prothrombin time (PT) ≤1.5 x ULN, and partial
thromboplastin time (PTT/aPTT) ≤1.5 x ULN. Patients who are on low molecular
weight heparin (LMWH) are eligible; whereas, patients receiving warfarin should
be switched to LMWH as per institutional guidelines and should have achieved
stable coagulation profile prior to enrollment. Note that a patient with a venous
thrombosis is permitted to enroll provided that the patient is clinically stable,
asymptomatic, and adequately treated with anticoagulants at the discretion of the
investigator.



The patient’s urinary protein is ≤1+ on dipstick or routine urinalysis. If urine
dipstick or routine analysis indicates proteinuria ≥2+, then a 24-hour urine must
be collected and must demonstrate <1000 mg (<1 g) of protein in 24 hours to
allow participation in the study.

11. Eligible patients of reproductive potential (both sexes) must agree to use adequate
contraceptive methods (hormonal or barrier methods) during the study period and for at
least 12 weeks after the last dose of study therapy. Eligible female patients of
childbearing potential must have a negative serum pregnancy test within 7 days before
enrollment.


A highly effective method of birth control is defined as one that results in a low
failure rate (that is, <1% per year) when used consistently and correctly, such as
implants, injectables, combined oral contraceptives, some intrauterine
contraceptive devices, sexual abstinence, or a vasectomized partner. For patients
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using a hormonal contraceptive method, information regarding the product under
evaluation and its potential effect on the contraceptive should be addressed.


Men who are sterile (including vasectomy confirmed by post-vasectomy semen
analysis) or who agree to use a reliable method of birth control and to not donate
sperm during the study and for at least 12 weeks following the last dose of
ramucirumab or country requirements, whichever is longer.



Women who agree to use a reliable method of birth control, or are not of childbearing potential due to surgical sterilization (at least 6 weeks following surgical
bilateral oophorectomy with or without hysterectomy or tubal ligation) confirmed
by medical history or due to menopause, are eligible. A “menopausal woman” is a
woman meeting either of the following criteria:
o Spontaneous amenorrhea for at least 12 months, not induced by a medical
condition such as anorexia nervosa and not taking medications during the
amenorrhea that induced the amenorrhea (for example, oral
contraceptives, hormones, gonadotropin releasing hormone, antiestrogens,
selective estrogen receptor modulators, or chemotherapy).
o Spontaneous amenorrhea for 6 to 12 months and a follicle-stimulating
hormone level >40 mIU/mL.

12. The patient has resolution to Grade ≤1 (except alopecia), by the National Cancer Institute
Common Terminology Criteria for Adverse Events (NCI-CTCAE), v4.0, of all clinically
significant toxic effects of prior locoregional therapy, surgery, or other anticancer
therapy.
13. The patient has a life expectancy of at least 3 months and, in the judgment of the
investigator, will be able to complete at least 2 cycles of treatment.
10.2.2 Exclusion Criteria
Patients are excluded from the study if they meet any of the following criteria prior to
enrollment:
14. The patient has known T790M EGFR mutation.
15. The patient has known leptomeningeal carcinomatosis, uncontrolled/unstable spinal cord
compression, or brain metastases.
16. The patient has undergone major surgery within 28 days or subcutaneous venous access
device placement within 7 days prior to enrollment. Furthermore, any patient with
postoperative bleeding complications or wound complications from a surgical procedure
performed in the last 2 months will be excluded.
17. The patient has pleural effusion, pericardial fluid, or ascites requiring drainage every
other week or more frequently.
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18. The patient has superior vena cava syndrome.
19. The patient has clinically relevant congestive heart failure (New York Heart Association
[NYHA] II-IV) or symptomatic or poorly controlled cardiac arrhythmia.
20. The patient has a serious illness or medical condition that would compromise their safety
or impair their ability to comply with the protocol’s requirements, including, but not
limited to, the following:


Severely immunocompromised patients (other than that related to the use of
corticosteroids) including patients known to be HIV positive



Hepatic Impairment:
o Severe liver cirrhosis Child-Pugh Class B (or worse)
o Cirrhosis with a history of hepatic encephalopathy
o Clinically meaningful ascites resulting from cirrhosis and requiring
ongoing treatment with diuretics and/or paracentesis.
o Patients with a history of hepatorenal syndrome should also be excluded.



Previous or concurrent malignancy except for basal or squamous cell skin cancer
(non-melanoma) and/or pre-invasive carcinoma of the cervix, mucosal GI or
uterine carcinoma, or other solid tumors treated curatively and without evidence
of recurrence for at least 3 years prior to enrollment.



Known allergy or hypersensitivity reaction to any of the treatment components.



The patient has a known history of active drug abuse



History of uncontrolled hereditary or acquired thrombotic disorder



The patient has had a serious or non-healing wound, ulcer, or bone fracture within
28 days prior to enrollment



Uncontrolled metabolic disorders or other nonmalignant organ or systemic
diseases or secondary effects of cancer that induce a high medical risk and/or
make assessment of survival uncertain



Other severe acute or chronic medical or psychiatric condition or laboratory
abnormality that may increase the risk associated with study participation or study
drug administration, or may interfere with the interpretation of study results, and
in the judgment of the investigator would make the patient ineligible for entry into
this study.

21. The patient has uncontrolled hypertension defined as systolic blood pressure >150 mmHg
or diastolic blood pressure > 90 mmHg despite standard medical management.
22. The patient is being treated with CYP3A4 inducers or strong inhibitors.
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23. The patient is receiving chronic therapy with nonsteroidal anti-inflammatory agents
(NSAIDs; for example, indomethacin, ibuprofen, naproxen, or similar agents) or other
antiplatelet agents (for example, clopidogrel, ticlopidine, dipyridamole, or anagrelide)
within 7 days prior to first dose of study treatment. Aspirin use at doses up to 325 mg/day
is permitted.
24. The patient has a history of gross hemoptysis (defined as the presence of ≥ 1/2 teaspoon
of gross blood) within 2 months prior to enrollment.
25. The patient has significant bleeding disorders, vasculitis, or experienced Grade 3/4 GI
bleeding within 3 months prior to enrollment.
26. The patient has radiologically documented evidence of major blood vessel invasion or
encasement by cancer.
27. The patient has radiographic evidence of intratumor cavitation, regardless of tumor
histology.
28. The patient has a history of GI perforation, peptic ulceration, diverticular disease, and/or
fistulae within 6 months prior to enrollment.
29. The patient has a bowel obstruction, history or presence of inflammatory enteropathy or
extensive intestinal resection (for example, hemicolectomy or extensive small intestine
resection with chronic diarrhea), Crohn's disease, ulcerative colitis, or chronic diarrhea.
30. The patient has experienced any arterial thrombotic event, including myocardial
infarction, unstable angina, cerebrovascular accident, or transient ischemic attack, within
6 months prior to enrollment.
31. The patient has any known significant ophthalmologic abnormalities of the surface of the
eye. The use of contact lenses is not recommended during the study.
32. The patient requires daily use of prescription or over-the-counter proton pump inhibitors
(such as Nexium® [esomeprazole magnesium] or Prilosec® [omeprazole]).
33. The patient is currently enrolled in a clinical trial involving an investigational product
(IP) or non-approved use of a drug or device (other than the study drugs used in this
study), or concurrently enrolled in any other type of medical research judged not to be
scientifically or medically compatible with this study. Patients participating in surveys or
observational studies are eligible to participate in this study.
34. The patient received his/her last dose of nonapproved use of a drug or device in a clinical
trial within 30 days before the date of enrollment.
35. The patient had any prior anticancer therapy for Stage IIIB/IV NSCLC (for example,
chest radiotherapy, systemic chemotherapy [including TKIs], immunotherapy, or
biological therapy).
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Patients who received adjuvant therapy are permitted to enter the study as long as
the adjuvant therapy was completed at least 12 months prior to the development
of recurrent metastatic disease. However, prior adjuvant therapy is not required.

36. The patient has any evidence of clinically active interstitial lung disease. Asymptomatic
patients with chronic, stable, radiographic changes are eligible.
37. The patient has preexisting idiopathic pulmonary fibrosis as evidenced by CT scan/X-ray
at baseline; have or had any disease of acute lung injury, idiopathic pulmonary fibrosis,
or pneumoconiosis evident on an X-ray; have or had any disease of radiation pneumonia
or drug-induced pneumonia.
38. The patient has SpO2 < 94 (room air).
39. The patient is pregnant or breastfeeding.
10.3

RELAY Censoring Methods

10.3.1 Progression-Free Survival (PFS)
Table 32 lists rules for determining date of progression or censor for PFS.
Note. If there are multiple dates associated with one radiological tumor assessment,
the assessment date will be set to the first date when the overall response is PD and
the last date otherwise. A radiological tumor assessment is considered adequate if its
response is among CR, PR, SD, or PD.
PFS (day) = Date of progression or death / censor - Date of randomization + 1.
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Table 32:
Survival
Rule

Rules for Determining Date of Progression or Censor for Progression-Free
Situation

Date of Progression or Censor

Outcome

1

No baseline tumor assessments

Date of Randomization

Censored

2

No postbaseline assessments and no
death

Date of Randomization

Censored

3

No documented progression and no
death (with a postbaseline tumor
assessment)

Date of last adequate tumor assessment

Censored

4

Patient lost to follow-up (or withdrew
consent from study participation)
before documented progression or
death

Date of last adequate tumor assessment

Censored

5

Documented progression

Date of documented progression

Progressed

If a tumor assessment was done on
multiple days, use the earliest date for
that visit.
6

Death without documented
progression

Date of death

7

Documented progression or death
after missing ≥ 2 consecutive
postbaseline tumor assessments

Date of last adequate tumor assessment
before missed assessments or date of
randomization, whichever is later

Censored

8

New anticancer treatment started and
no tumor progression or death within
14 days

Date of adequate tumor assessment
prior to start of new anticancer
treatment +14 days or date of
randomization, whichever is later

Censored

Progressed

Note: PFS and associated outcome is determined by the earliest of the dates above, if more than 1 situation
applies.

Overall survival (OS) is defined as time from the date of randomization to the date of death from
any cause. For each patient who is not known to have died as of the data-inclusion cutoff date for
a particular analysis, OS will be censored for that analysis at the last date the patient was known
to be alive (on or before the data-inclusion cutoff date). Contacts considered in the determination
of last date include AE date, lesion assessment date, visit date, and last known alive date.
Objective response rate (ORR) is defined as the proportion of randomized patients achieving a
best overall response of PR or CR per RECIST v.1.1. Patients who do not have any postbaseline
tumor response assessments for any reason are considered non-responders and are included in
the denominator when calculating the response rate.
Note. Tumor assessments performed after initiation of new anticancer treatment (systemic
therapy) will be excluded from evaluating the best overall response and DCR.
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10.4 Narratives for Patient Deaths
Grade 5 Hemothorax


A 57-year-old White female had a Grade 5 AE of hemothorax that began on study
Day 74 and ended on study Day 76. The patient had no significant medical history,
was not receiving concomitant anticoagulants or anti-platelet agents, and had a
normal platelet count at baseline. The patient was hospitalized on study Day 58 (14
days after the last dose of Cyramza) with worsening dyspnea and confusion, and
diagnosed on CT thorax with a tracheo-esophageal fistula (assessed by investigator as
non-serious event) associated with a right lower lobe abscess and pleural empyema.
The patient was treated with thoracic drainage and intravenous antibiotics. Following
initial clinical improvement, the patient’s condition deteriorated approximately 14
days later due to pleural hemorrhage and the patient died. The investigator assessed
the event of pleural hemorrhage as related to Cyramza and not related to erlotinib.

Grade 5 Infection Events
Overall, 3 patients in the Cyramza plus erlotinib arm experienced treatment-emergent fatal
infection events and brief summaries of these events are presented below.
Pneumonia


A 74-year-old Asian female had a Grade 5 AE of pneumonia that began on study Day
483 and ended on study Day 513. The last dose of Cyramza was approximately 454
days prior to event onset. Medical history included ex-smoker, VATS partial lung
resection, and ischemic heart disease. Neutrophil count was elevated, and blood
cultures were positive for Gram positive cocci. The patient also had confirmed
disease progression and discontinued study treatment. Despite treatment with
intravenous antibiotic, the patient’s condition deteriorated, and the patient died. The
investigator assessed the event as not related to Cyramza or erlotinib.

Pneumonia bacterial


A 65-year-old Asian male had a Grade 5 AE of pneumonia bacterial that began and
ended on study Day 318. The last dose of Cyramza was approximately 141 days prior
to event onset. Medical history included ex-smoker, COPD, recurrent left
pneumothorax requiring VATS and bulla ligation, and left lung infections.
Approximately 3 months after the last dose of Cyramza, the patient was hospitalized
for anorexia. During the admission, the patient developed pyrexia, dyspnea, hypoxia,
and hypotension. Chest X-ray showed bilateral lung consolidation. The patient died 1
day later due to pneumonia bacterial. The investigator assessed the event as not
related to Cyramza or erlotinib.
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Encephalitis influenzal


A 59-year-old Asian female had a Grade 5 AE of encephalitis influenzal that began
on study Day 9 and ended on study Day 39. Medical history included diabetes
mellitus and hypertension. The patient was hospitalized for influenza encephalitis
9 days after the only dose of Cyramza plus erlotinib. Microbiological testing of nasal
secretions showed influenza A, and laboratory testing confirmed influenza
encephalitis. The patient was treated with intravenous antiviral agents and antibiotics
but died 30 days later due to influenza encephalitis. The investigator assessed the
event as not related to Cyramza or erlotinib.

Grade 5 Lymphoma


A 53-year-old Asian male patient had a Grade 5 AE of lymphoma that began on study
Day 80 and ended on study Day 97. The patient presented with dyspnea, anemia, and
melena. A likely diagnosis of small intestinal lymphoma was made following
abdominal CT scan. No biopsy was performed. The patient discontinued study
treatment on study Day 92 due to progressive lung cancer with right endobronchial
extension, which caused right main stem bronchial narrowing and obstruction. The
investigator assessed the event as not related to Cyramza or erlotinib.

Grade 5 Renal Failure


A 66-year-old Asian male patient had a Grade 5 AE of renal failure that began on
study Day 846, approximately 202 days after the last dose of ramucirumab. The
patient had a pre-existing risk factor for renal failure, namely bilateral hydronephrosis
with chronic kidney disease and declined ureteric stenting. The patient was receiving
erlotinib alone at the time of the event. The investigator assessed the event as
unrelated to study drug.
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