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Summary

The objective of this study was to evaluate the safety and tolerability of DS-1205c, an oral AXL-receptor inhibitor, in com-
bination with osimertinib in metastatic or unresectable EFGR-mutant non-small cell lung cancer (NSCLC) patients who
developed disease progression during EGFR tyrosine kinase inhibitor (TKI) treatment. An open-label, non-randomized
phase 1 study was conducted in Taiwan, in which 13 patients received DS-1205¢ monotherapy at a dosage of 200, 400, 800,
or 1200 mg twice daily for 7 days, followed by combination treatment with DS-1205¢ (same doses) plus osimertinib 80
mg once daily in 21-day cycles. Treatment continued until disease progression or other discontinuation criteria were met.
At least one treatment-emergent adverse event (TEAE) was reported in all 13 patients treated with DS-1205c¢ plus osimer-
tinib; with > 1 grade 3 TEAE in 6 patients (one of whom also had a grade 4 increased lipase level), and 6 patients having
> 1 serious TEAE. Eight patients experienced > 1 treatment-related AE (TRAE). The most common (2 cases each) were
anemia, diarrhea, fatigue, increased AST, increased ALT, increased blood creatinine phosphokinase, and increased lipase.
All TRAEs were non-serious, with the exception of an overdose of osimertinib in 1 patient. No deaths were reported. Two-
thirds of patients achieved stable disease (one-third for > 100 days), but none achieved a complete or partial response. No
association between AXL positivity in tumor tissue and clinical efficacy was observed. DS-1205¢c was well-tolerated with
no new safety signals in patients with advanced EGFR-mutant NSCLC when administered in combination with the EFGR
TKI osimertinib. ClinicalTrials.gov; NCT03255083.
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DLT  Dose-limiting toxicity

EGFR Epidermal growth factor receptor

HER2 Human epidermal growth factor receptor 2
MET  Mesenchymal-epithelial transition

PT Preferred term

RET  Rearranged during transfection
ROS1 ROS proto-oncogene 1

TKI Tyrosine kinase inhibitor

Introduction

Non-small cell lung cancers (NSCLCs) with acquired epi-
dermal growth factor receptor (EGFR) mutations that are
resistant to EGFR tyrosine kinase inhibitors (TKIs) repre-
sent a neglected and difficult-to-treat subtype of lung cancers
[1-4]. According to a meta-analysis of 456 studies, EGFR
mutations are found in 32.3% of NSCLC patients, with
higher rates in certain countries (38.4% in China), females
(43.7% vs. 24.0% in males), non-smokers (49.3% vs. 21.5%
in past/current smokers), and patients with adenocarcinoma
(38.0% vs. 11.7%; with vs. non-adenocarcinoma) [5].

EGFR TKIs represent an advance in the first-line treat-
ment of EGFR-mutant NSCLC with increased response rates,
delayed time to progression, and improved overall survival (OS).
According to the National Comprehensive Cancer Network®
(NCCN) Clinical Practice Guidelines for NSCLC [6], the pre-
ferred first-line option for EGFR-mutant NSCLC is osimertinib,
a third-generation EGFR TKI. Other possible choices include
afatinib, dacomitinib, erlotinib and gefitinib [6]. However, resist-
ance to EGFR TKIs invariably occurs within 1-year [1-4, 7],
and when this occurs treatment choices are limited [2, 3, 6].

In this challenging environment, options for the subsequent
treatment of EGFR-mutant NSCLC will vary depending on the
type and extent of disease progression [6] and may include:
definitive local therapy (e.g., stereotactic ablative radiotherapy
or surgery) for limited lesions; continuation of first-line treat-
ment if it has some benefit (e.g., erlotinib, afatinib, gefitinib,
or osimertinib unless the cancer is widespread, and continuing
dacomitinib unless the cancer is in the brain/widespread); or
switching to a different targeted therapy. In 7790M-positive
NSCLC, the preferred second-line option is osimertinib [3, 6,
8], as it specifically targets the EGFR 7790M mutation, which
accounts for 50-60% of cases that are resistant to first- and
second-generation EGFR TKIs [3, 7]. In the phase 3 AURA3
study, osimertinib had significantly greater efficacy than plati-
num therapy plus pemetrexed in patients with 7790M-positive
advanced NSCLC in whom disease had progressed during
first-line EGFR-TKI therapy [9]. In patients with disease pro-
gression despite EGFR TKI therapy (including second-line
osimertinib), treatment may be switched to afatinib plus
cetuximab [6]; and, finally, possibly switching to combina-
tion chemotherapy based on the NSCLC cell type (i.e., lung
adenocarcinoma or squamous cell carcinoma).

Given the limitations of the current treatments, there is a
need for alternative approaches to treat progressive EGFR-
mutant NSCLC. Currently being explored is inhibition of the
expression of AXL tyrosine kinase, a cell-surface transmem-
brane receptor that plays a key role in signal transduction in
both normal and malignant cells [10, 11]. Upregulation of
AXL has been observed in a variety of tumors resistant to
first-line treatments; including EFGR-mutant NSCLC that
has progressed on EGFR TKIs, especially in 7790M-negative
populations [10-14]. As abnormal expression and activation of
AXL may promote chemotherapy resistance, cancer cell pro-
liferation, invasion, and metastasis, blocking AXL pathways
may enhance the sensitivity of cancer cells to cytotoxic agents
and help to overcome the problem of resistance to EGFR TKIs
[10, 12—-15]. Therefore, AXL inhibitors may delay the onset of
EGEFR TKI resistance in selected NSCLC patients [10, 13—15].

DS-1205c is a novel, specific, small-molecule AXL inhibi-
tor that has been developed as an oral antitumor agent for use in
combination with EGFR TKIs. In tumor xenograft models, the
addition of DS-1205¢ restored sensitivity to EGFR TKIs in cells
with the EGFR exon 19 deletion mutation (7790M-negative).
Additionally, in cell-based assays, addition of DS-1205b (a sul-
fate trihydrate of DS-1205a, which is the free form of DS-1205¢)
with erlotinib or osimertinib prolonged the therapeutic benefit of
the EGFR TKIs by inhibiting signaling downstream of EGFR; it
also inhibited acquired resistance to osimertinib and erlotinib in
an EGFR-mutant (exon 19 deletion) NSCLC xenograft mouse
model [16]. Based on the anti-tumor activity and favorable tox-
icity profile of DS-1205c in nonclinical models, the use of DS-
1205¢ in combination with an EGFR TKI was investigated in
patients with metastatic or unresectable EGFR-mutant (7790M-
negative) NSCLC in a multicenter, open-label, phase 1 Japanese
study. In combination with gefitinib, DS-1205¢ was safe and
well-tolerated [17]. Our phase 1 study, conducted in Taiwan,
was designed to evaluate the combination of DS-1205¢ with osi-
mertinib in metastatic or unresectable EGFR-mutant NSCLC.
In this report we present the key safety/tolerability and efficacy
data from the study; with pharmacokinetic (PK) and biomarker
findings presented as Supplementary Materials.

Methods

This multicenter, open-label, phase 1 dose-escalation study
(NCT03255083) assessed the safety, tolerability, and anti-
tumor efficacy of DS-1205¢ in combination with osimer-
tinib in metastatic or unresectable EGFR-mutant NSCLC.
Patients either had disease progression (but were 7790M-
negative after being treated with afatinib, erlotinib or gefi-
tinib) or developed disease progression while receiving
osimertinib. The study was conducted at seven Taiwanese
institutes from April 2019 to September 2020.
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Objectives

The primary objective was to assess the safety and tolerabil-
ity of DS-1205¢ in combination with osimertinib in meta-
static or unresectable EGFR-mutant NSCLC patients who
developed disease progression during EGFR TKI treatment.

Secondary objectives included: preliminary evaluation of
the antitumor efficacy of DS-1205¢ plus osimertinib, and
characterization of the PK profile of DS-1205a following
DS-1205¢ monotherapy and in combination with osimerti-
nib. Exploratory objectives included identifying biomarkers
or levels of AXL-positivity in tumor cells that correlate with
the treatment response or toxicity.

Inclusion and exclusion criteria

The trial included male/female patients aged > 18 years with
histologically/cytologically confirmed metastatic or unresectable
EGFR-mutant NSCLC. Key inclusion criteria were: acquired
resistance to an EGFR TKI [18] and clinically defined as a tumor
with an EGFR mutation associated with EGFR TKI sensitivity
[e.g., G719X, exon 19 deletion, L858R, L861Q)], or experienced
clinical benefit from continuous EGFR TKI treatment followed
by systemic disease progression defined by Response Evalua-
tion Criteria in Solid Tumors version 1.1 (RECIST v1.1 [19]),
continuous treatment with erlotinib, gefitinib, afatinib, or osi-
mertinib for > 6 weeks with well-controlled (grade < 3), related
toxicities at screening; > 1 measurable tumor based on RECIST
v1.1 [19]; absence of the EGFR T790M mutation after the
completion or the prior treatment (EGFR mutation testing not
required if previously treated with osimertinib); Eastern Coop-
erative Oncology Group performance status (ECOG-PS) of 0
or 1 [20]; and adequate bone marrow reserve and organ func-
tion. Before the first dose of DS-1205c, patients were required
to undergo a treatment washout period of > 10 days if they were
receiving medications which prolonged QTc or strongly induced
cytochrome P450 3A4, and > 5 days for proton pump inhibitors.

Key exclusion criteria were: evidence of small cell or
small cell plus non-small cell histology; previous documen-
tation of ALK fusion, ROS1 fusion, BRAF V600OE mutations,
RET rearrangement, HER2 mutation, or MET exon 14 skip-
ping mutation. Further details on inclusion and exclusion
criteria are provided in Supplementary Table 1.

Patients provided voluntary written informed consent
before participating in any study procedures.

Treatment

Patients were allocated to receive oral DS-1205¢ at an assigned
dosage of 200, 400, 800, or 1200 mg twice daily (bid; cohorts
1,2, 3, and 4). The lowest DS-1205¢ dosage (i.e., 200 mg bid)
was based on nonclinical data, while the escalated dosages were
guided by a modified continual reassessment method using a
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Bayesian logistic regression model following the dosage escala-
tion with overdose control principle [21, 22]. For a given dose,
the probability of the dose-limiting toxicity (DLT) rate being
greater than 33% needed to be less than 0.25. DS-1205¢ dos-
ages are expressed in terms of the free-base DS-1205a.

Before starting DS-1205¢ treatment, eligible patients
continued to receive their current EGFR TKI (erlotinib,
gefitinib, afatinib, or osimertinib) to minimize the likeli-
hood of tumor flare resulting from TKI discontinuation. The
last dose of their prior TKI was taken in the morning 1 day
before the initial DS-1205c¢ run-in period.

During the run-in period (cycle 0), patients received mono-
therapy with DS-1205c¢ bid at their assigned dose for 1 week.
For cycle 1 and beyond, patients received combination treatment
with the assigned dose of DS-1205¢ bid (every 12 h with a meal)
and oral osimertinib 80 mg once daily (co-administered with the
morning dose of DS-1205¢) [8]. Each combination treatment
cycle was 21 days, and these were continued until observed pro-
gressive disease (RECIST v1.1 criteria [19]), clinical progres-
sion (definite clinical signs of disease progression, but without a
recent radiographic assessment meeting the RECIST criteria for
progressive disease), or other discontinuation criteria were met.

Safety outcomes

Safety endpoints included the occurrence of DLTs (any
treatment-emergent adverse event [TEAE] which is > Grade
3 and not attributable to the disease process assessed during
cycles 0 and 1); AEs including TEAE:s, treatment-related AEs
(TRAES), and serious AEs; and changes in standard clinical
laboratory parameters, vital signs, electrocardiogram parame-
ters (corrected QT [QTcF] and QRS intervals), physical exami-
nation (including ECOG-PS), echocardiogram and multi-
gated acquisition scans (e.g., left ventricular ejection fraction
[LVEF]), and ophthalmologic findings. Pulmonary assess-
ments were conducted at the discretion of the investigators.
AEs were coded and summarized by system organ class
(SOC) and preferred term (PT) using the latest version of the
Medical Dictionary for Regulatory Activities (MedDRA)
[23]. AEs and laboratory findings were graded according to
National Cancer Institute (NCI)-Common Terminology Crite-
ria for Adverse Events (NCI-CTCAE v5.0) [24]. At each level
of subject summarization, patients were counted once if they
reported > 1 TEAE. TEAEs that occurred more than once for
any patient were counted only once in the patient frequencies.
TEAEs with different grades for a patient were counted at the
highest grade. A TEAE with a missing grade was counted lower
than another TEAE with the same PT but having been graded.

Antitumor efficacy

The primary efficacy endpoint was the ORR, defined as
the number of patients with the best objective response of
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complete response (CR) or partial response (PR), divided by
the total number of patients analyzed in the same treatment
group. Response was determined by investigator assessment
and based on RECIST vl1.1. Additional efficacy endpoints
included disease control rate (sum of CR, PR, and stable
disease rates), PFS, OS, and percentage change in the size
of the target lesion. Starting from Day 1 of Cycle 1, tumors
were assessed every 6 weeks for the first 24 weeks (i.e., first 8
cycles), then every 12 weeks thereafter (i.e., every 4 cycles).

Statistical analysis

Analyses of safety, efficacy, pharmacokinetics, and bio-
markers were performed on the full patient set. Safety and
efficacy data are presented as descriptive summaries, with
continuous data presented as means with standard deviation,
or medians with range, and categorical data presented as
count and percentage. Kaplan-Meier analyses were used to
estimate the duration of response, PFS, and OS.

Ethical approval

This study was performed in accordance with the ethical
principles of the Declaration of Helsinki, and the Interna-
tional Council for Harmonization Consolidated Guideline
for Good Clinical Practice, and other applicable regulatory
requirements. It was approved by the appropriate local Inde-
pendent Ethics Committees or Institutional Review Boards.

Results

A total of 23 patients were screened for the study and 13
patients from 6 institutes in Taiwan participated (Fig. 1).
Enrollment was terminated after one patient was enrolled in
cohort 4 (i.e., the highest dosage of DS-1205¢ 1200 mg bid),
due to changes in the sponsor’s strategic priorities. Termina-
tion of enrollment was not because of safety concerns.

All 13 enrolled patients (n = 6, 3, 3, and 1 in cohorts 1, 2,
3, and 4, respectively) were included in the “all analysis set”
(Fig. 1). Tumor samples from 11 patients underwent AXL
immunohistochemistry evaluation; tumor tissue was insuffi-
cient to evaluate by immunohistochemistry for the remaining
2 patients (1 each in cohorts 2 and 3).

Baseline patient characteristics

At baseline, the median patient age was 64 (range, 45-88) years.
All patients were Asian with 10 females (76.9%) and 3 males
(23.1%). Seven patients (53.8%) had an ECOG-PS of 0, and
the remaining patients had a score of 1. Patients had received a
median of 3 (range, 1-11) prior anticancer regimens. All patients
had received EGFR TKI treatment immediately before study
enrollment, including 8 (61.5%) osimertinib; 3 (23.1%) erlotinib,

and 2 (15.4%) afatinib. Further details, including baseline charac-
teristics in each cohort, are presented in Supplementary Table 2.

Extent of exposure to DS-1205¢

Overall, the median duration of DS-1205¢ treatment was 90
(range, 28-281) days, the median number of treatment cycles was
5 (range, 2—14), and the median relative DS-1205¢ dose intensity
was 99.5% (range, 84.5-100%). Further details of exposure to
DS-1205c, including by cohort, are provided in Table 1.

Tolerability and safety

During the DLT-evaluation period (Cycle 0, Day 1 to Cycle
1, Day 21), DLT occurred in 1 patient (grade 3 pneumonia
and increased ALT levels) at the beginning of Cycle 1 with
DS-1205¢ 200 mg (cohort 1). No DLTs occurred in patients
receiving DS-1205¢ at the higher dosages of 400—1200 mg bid.
During the treatment period no trends in the profile of
TEAEs or TRAEs were observed in any of the DS-1205c
dosage cohorts. TEAEs with the same PT that occurred in 2
or more patients, other TEAEs with an NCI-CTCAE (v5.0)
grade > 3, or serious TEAESs that occurred in > 1 patient,
are listed in Table 2. At least one TEAE was reported in all
13 patients; with > 1 NCI-CTCAE v5.0 grade 3 TEAE in 6
patients, one of whom also had a grade 4 TEAE (increased
lipase), and 6 patients having > 1 serious TEAE (Table 2).
Table 3 lists TRAESs reported in one or more patients by
PT and SOC. Eight patients experienced > 1 TRAE. The
most common TRAEs (2 cases each) were anemia, diarrhea,
fatigue, increased AST, increased ALT, increased blood cre-
atinine phosphokinase, and increased lipase. All TRAEs were
grade 2 or less, with the exception of a grade 4 lipase increase
in 1 patient in cohort 3, and a grade 3 hematuria in 1 patient in
cohort 1; all TRAEs were non-serious, with the exception of
an overdose of osimertinib in 1 patient in cohort 3 (Table 3).
No deaths were associated with the investigated medication.
Overall, dose interruption due to TEAEs was required in 4
of 13 patients, including 2 patients in cohort 1 (elevated ALT,
AST and subsequent pneumonia in one patient, and hematuria
in the other), 1 in cohort 2 (anemia, worsened hypertension,
dysphagia, and pneumonia aspiration), and 1 in cohort 3 (wors-
ened coronary artery disease). Of these, hematuria was the
only TRAE that led to dose interruption (Table 3). No TEAEs
or TRAE:s led to study discontinuation or dosage reduction.
Cardiac TEAEs of special interest were reported in 2
patients: 1 in cohort 3 with a grade 3 decrease in LVEF and
grade 3 cardiac failure, and 1 in cohort 2 with a grade 2
decrease in LVEF (returned to normal by the final end-of-
treatment visit). No clinically significant findings related
to cardiac function were noted during the initial 7-day
monotherapy period. Allergic reactions were experienced
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Fig.1 CONSORT patient flow diagram

by 5 patients; none worse than grade 2. These reactions
included two reports of dyspnea (cohorts 1 and 2), two
reports of rash (cohorts 1 and 2), one report of hypoten-
sion (cohort 3), one report of pruritus, skin exfoliation,
and wheezing each in cohort 2.

Alterations in clinical laboratory parameters, includ-
ing transaminase levels, were mild, and resolved without
the need for treatment changes. No relationship between
variations in transaminase levels and DS-1205¢ dosages
was observed.
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No clinically relevant changes from baseline were seen
in vital signs or ocular toxicity events, and no pulmonary
assessments (e.g., for interstitial lung disease) were required.
ECOG-PS remained stable at 0 or 1 throughout the study,
except in one patient in cohort 2, in whom it worsened to 2.

Treatment response

Table 4 provides a summary of the overall antitumor efficacy
of DS-1205c¢ in combination with osimertinib during the trial,



Investigational New Drugs (2023) 41:306-316

311

Table 1 Exposure to DS-1205¢ (safety analysis set)

Cohort: DS-1205c¢ twice-daily dosage

Parameter All: 200-1200 mg 1: 200 mg 2: 400 mg 3: 800 mg 4: 1200 mg
(n=13) (n=106) (n=3) (n=3) (n=1)
Exposure to DS-1205¢c, median (range)
Treatment duration, days 90 (28-281) 50 (28-260) 90 (41-281) 154 (90-154) 91
Total amount of drug taken, g 71.6 (9.8-246.4) 20.0 (9.8-104.0) 71.6 (29.6-214.8) 233.6 (144.0-246.4) 218.4
Actual dose intensity, mg/day 722.0 (338-2400) 397.3 (338-400) 764.4 (722-796) 1600.0 (1517-1600) 2400.0
Relative dose intensity, % 99.5(84.5-100.0) 99.4 (84.5-100.0) 95.6 (90.3-99.5) 100.0 (94.8-100.0) 100.0
Total no. of cycles initiated 5(2-14) 3(2-13) 5 (4-14) 8 (5-8) 5
Length of completed treatment
< 3 months, n 8 4 2 1 1
> 3 to < 6 months, n 3 1 0 2 0
> 6 to < 9 months, n 1 1 0 0 0
> 9 to < 12 months, n 1 0 1 0 0
Dose reduction or interruption (any reason)
Dose reduction, n 0 0 0 0
Dose interruption, n 5 2 2 0

and in the four dosage cohorts separately. For all patients (n
= 13), stable disease was achieved in 9 (69.2%), progres-
sive disease in 3 (23.1%) and one patient was regarded as
unevaluable. Three patients had stable disease for > 100
days; however, no patients achieved confirmed CR or PR.
Based on the best overall response, the disease control rate
(DCR) was 69.2% (95% CI 39-91).

Of the 9 patients who achieved a best overall response
of stable disease, 5 had received osimertinib as their most
recent TKI prior to the start of the study. Two patients with
stable disease (one each in cohort 1 and 2) continued study
treatment for > 36 weeks without disease progression. One,
in cohort 1, had non-targeted brain metastasis that was unde-
tectable on imaging after starting treatment.

Median PFS was 12.4 weeks (95% CI 6.9-36.6) and
median OS was 41.9 weeks (95% CI 31.7-not evaluable)
weeks (Table 4). Kaplan-Meier plots of PFS and OS are
shown in Supplementary Fig. 1.

Most tumors increased in size from baseline (an increase
of 3-81% in 9 patients); there was no change in 1 patient,
and a decrease of 1-15% in 3 patients (Table 4). In the 8
patients who received osimertinib immediately before study
enrollment, tumor shrinkage of 4% and 15% was observed
in 2 patients, tumor size increases of 3—16% occurred in 5
patients, and 1 patient had an increase of 81% in tumor size.

Discussion

This open-label, phase 1 study provided novel findings regard-
ing the safety and tumor response of DS-1205¢, a kinase inhibi-
tor that selectively targets AXL, in combination with osimertinib

in 13 patients with metastatic or unresectable EGFR-mutant
NSCLC. At dosages of DS-1205¢ 200-1200 mg bid, all patients
completed at least the first 21-day cycle of combination treat-
ment, with a median treatment duration of 90 days.

Overall, a small number of TRAEs were reported and
assessment of the relationship between DS-1205¢ dosage and
any TRAE was not possible. Although at least one TEAE or
TRAE occurred in 100% and 61.5% of patients, respectively,
no TRAEs were serious, and grade > 3 TRAEs were limited
to one case of non-serious grade 3 hematuria in a patient
receiving 200 mg bid, and one case of a non-serious grade
4 increase in lipase in a patient receiving DS-1205¢ 800 mg
bid (the only clinically significant change from in a labora-
tory value). No patients had a TRAE that required treatment
discontinuation, and only 1 patient had a TRAE requiring
study treatment interruption. A patient receiving DS-1205¢
(200 mg bid) developed a DLTs (grade 3 pneumonia and
increased ALT) and no DLTs occurred at higher dosages. No
treatment-related safety signals associated with vital signs,
physical examination findings, electrocardiogram, or ECOG-
PS were observed. Moreover, no clinically significant find-
ings on cardiac function were shown during the initial 7-day
DS-1250c monotherapy run-in period. The safety profile of
DS-1205¢ in combination with osimertinib was consistent
with that of DS-1205¢ in combination with gefitinib reported
previously [17], and this favorable safety profile reflects the
high selectivity of DS-1205¢ for AXL [16].

Stable disease was the best overall response with DS-1205¢
and was achieved by the majority (69.2%) of patients. As no
patients achieved a CR or PR, the DCR was also 69.2%. The
response did not appear to be related to the dosage of DS-
1205c, as stable disease was achieved by > 1 patient in each
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Table 2 Treatment-emergent adverse events in patients receiving twice-daily DS-1205c¢ (safety analysis set)

System organ class TEAE (preferred term) Cohort: DS-1205¢ twice-daily dosage
All: 200-1200 mg  1: 200 mg 2: 400 mg 3: 800 mg 4: 1200 mg
(n=13) n=6) n=3) n=3) (n=1)

TEAEsS reported in > 1 patient, n

Infections and infections URTI 3 2 0 1 0
UTI 3 2 1 0 0
Pneumonia 2 1= 0 0 1*

Blood and lymphatic system disorders Anemia 3 0 1b¢ 1¢ 1

Psychiatric disorders Insomnia 4 1 2 1 0

Nervous system disorders Dizziness 2 1 1 0 0
Headache 2 1 0 1 0

Respiratory, thoracic, and mediastinal disorders Cough 2 1 1 0 0
Dyspnea 2 1 1 0 0
Hemoptysis 2 1 1 0 0

Gastrointestinal disorders Vomiting 4 3 1 0 0
Diarrhea 3 0 1 2 0
Constipation 2 2 0 0 0

Skin and subcutaneous tissue disorders Rash 2 1 1 0 0

General disorders and administration-site conditions Fatigue 3 1 2 0 0
Pyrexia 2 0 2 0 0

Investigations ALT 1 3 1% 0 1 1
AST 1 3 1be 0 1 1
Blood CPK 1 3 0 1 1 1
Blood creatinine 2 0 1 1 0
Ejection fraction | 2 0 1 1¢ 0
Lipase 1 2 0 0 1 1

Injury, poisoning, and procedural complications Overdose (of osimertinib) 2 0 0 2¢ 0

Serious and/or grade > 3 TEAEs reported in 1 patient (not reported above), n

Neoplasms benign, malignant, and unspecified Metastases to meninges 1 1f 0 0 0

Renal and urinary disorders Hematuria 1 1be 0 0 0

Cardiac disorders Cardiac failure 1 0 0 1* 0
Worsening CAD 1 0 0 120 0

Vascular disorders Worsening hypertension 1 0 1be 0

Respiratory, thoracic, and mediastinal disorders Pneumonia aspiration 1 0 180 0 0

Gastrointestinal disorders Dysphagia 1 0 1> 0 0
Pancreatitis 1 0 0 1* 0

Investigations AST 1 1 1 0 0 0

Summary of TEAEs, n

Any TEAE 13 6 3 3 1

Any serious TEAE 6 2 1 2 1

Any TEAE grade > 3 6 3 1 1 1

Any TEAE leading to dose interruption 4 2 1 1 0

TEAEs were coded using Medical Dictionary for Regulatory Activities (MedDRA) version 19 and graded using National Cancer Institutes-
Common Terminology Criteria for Adverse Events (NCI-CTCAE) version 5.0

Unless other indicated, TEAEs were non-serious, of NCI-CTCAE grade < 2, were not associated with dose interruption, reduction, or discon-
tinuation, and were resolving/resolved

ALT alanine aminotransferase, AST aspartate aminotransferase, CAD coronary artery disease, CPK creatine phosphokinase, TEAE treatment-
emergent adverse event (adverse event that occurred or worsened in severity after study drug initiation until 30 days after the last dose), URTI
upper respiratory tract infection, UTT urinary tract infection, 1 increased, | decreased

#Serious, grade 3 event

Event led to dose interruption

“Non-serious grade 3 event

4Non-serious grade 4 event

®Serious events; one grade 1 and one grade 2 event
fSerious, grade 3 event, with a fatal outcome

£Serious, grade 3 event, with outcome ‘not recovered/not resolved’
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Table 3 Treatment-related adverse events in patients receiving twice-daily DS-1205c¢ (safety analysis set)

Cohort: DS-1205¢ twice-daily dosage

System organ class TRAE (preferred term) All: 200- 1:200mg 2:400 mg 3: 800 mg 4: 1200 mg
1200mg (n=16) (n=3) (n=3) (n=1)
(n=13)
TRAE:s reported in > 1 patient, n
Infections and infections Paronychia 1 1 0 0 0
Blood and lymphatic system disorders Anemia 2 0 0 1 1
Endocrine disorders Hyperthyroidism 1 0 0 1 0
Metabolism and nutrition disorders Hypoalbuminemia 1 0 0 1 0
Nervous system disorders Dizziness 1 1 0 0 0
Diarrhea 2 0 0 2 0
Gastrointestinal disorders Mucosal inflammation 1 0 0 1 0
Mucositis oral (stomatitis) 1 0 0 1 0
Vomiting 1 0 1 0 0
Skin and subcutaneous tissue disorders Rash 1 1 0 0 0
Rash maculo-papular 1 1 0 0 0
Renal and urinary disorders Hematuria 1 1? 0 0 0
General disorders and administration-site Fatigue 2 1 1 0 0
conditions
Injury, poisoning, and procedural complications Overdose (of osimertinib) 1 0 0 1° 0
ALT 1 2 0 0 1 1
AST 1 2 0 1 0 1
Blood CPK 1 2 0 1 0 1
Investigations Lipase 1 2 0 0 1€ 1
Blood bilirubin 1 0 0 1 0
Platelet count | 1 0 0 1 0
White blood cell count | 1 0 0 1 0
Ejection fraction | 1 0 1 0 0
Summary of TRAES, n‘
Any TRAE 8 3 2 2 1
Any serious TRAE 1 0 0 1 0
Any TRAE grade > 3 2 1 0 1 0
Any TRAE leading to dose interruption 1 1 0 0 0

TRAEs were coded using Medical Dictionary for Regulatory Activities (MedDRA) version 19, and graded using National Cancer Institutes-
Common Terminology Criteria for Adverse Events (NCI-CTCAE) version 5.0

Unless otherwise indicated, TRAEs were non-serious, of NCI-CTCAE grade < 2, were not associated with dose interruption, reduction, or dis-
continuation, and were resolving/resolved

ALT alanine aminotransferase, AST aspartate aminotransferase, CPK creatine phosphokinase, TRAE treatment-emergent adverse event (occurred
or worsened in severity after study drug initiation until 30 days after the last dose) considered to be related to the study drug, 1 increased, |
decreased

*Non-serious grade 3 event; led to dose interruption
bSerious grade < 2 event

“Non-serious Grade 4 event

dIndividuals may have had > 1 TRAE

dosage cohort. Stable disease beyond 100 days was experi-
enced by 3 patients, and beyond 200 days by 2 patients (1
each receiving twice-daily DS-1205¢ 200 and 400 mg). In
the 9 patients that achieved SD, most (n = 6; 66.7%) had
received osimertinib as their most recent TKI before the start
of the study, 2 patients (both of whom had osimertinib as their

most recent TKI) appeared to have tumor shrinkage, and PFS
ranged from 6.9 weeks to longer than 36 weeks.

The PK analysis demonstrated that exposure to DS-1205a
tended to increase in a less than dose-proportional manner, the
PK profile of DS-1205c¢ did not appear to be affected by the
coadministration of osimertinib, and the pharmacokinetics of
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Table 4 Treatment response and change in tumor size (full analysis set)

Parameter Cohort: DS-1205¢ twice-daily dosage
All: 200-1200 mg 1: 200 mg 2: 400 mg 3: 800 mg 4: 1200 mg
(n=13) (n=06) (n=3) (n=3) (m=1)
Best overall response by investigator assessment
CR or PR 0 0 0 0 0
Stable disease, n 9 2 3 3 1
Progressive disease, n 3 3
Not evaluable, n 1 1

Disease control® by investigator assessment
Disease control, n (%; 95% CI?)
PFS events by investigator assessment

9 (69.2; 39-91)

2(33.3;4.3-78)

3 (1005 29-100)

3 (1005 29-100)

1 (100; 2.5-100)

Progressive disease, n 9 5 1 2 1

Censored, n 4 1 2 1

Median PFS, weeks (95% CI) 12.4 (6.9-36.6) 7.1 (5.4-36.6) NE (12.3-NE)  22.0(12.1-22.0) 12.4 (NE-NE)
OS events

Death 6 4 1 1 0

Censored, n 7 2 2 2 1

Median OS, weeks (95% CI°) 41.9 (32-NE) 46.9 (34-NE) NE (14-NE) NE (32-NE) NE
Best (minimum) A in SoD of measurable tumors

Ain SoD £0.0%, n 4 3 1

A in SoD > 0.0%, n 9 3 3 2

A in SoD by individual cohort member, % Range: -15.2 to 81.3

-15.2,-43,0,6.3, 2.6,42,11.1
14.3,16.7, 81.3

-1.0,8.3,14.3 7.7

CI confidence interval, CR complete response, NE not evaluable, OS overall survival, PES progression-free survival, PR partial response, SoD

sum of diameters, A change from baseline

“Defined as a CR, PR, or stable disease for > 5 weeks from the date of administration of the first dose of DS-1205¢

"Based on the exact (Clopper-Pearson) binominal distribution

“Computed using the Brookmeyer-Crowley method

osimertinib and its metabolites AZ5104 and AZ7550 were not
affected by DS-1205c (see Supplementary File 1). Treatment
with DS-1205c¢ increased plasma levels of the biomarker,
soluble AXL, but not IL-8 and osteopontin. This is similar
to results from a previous study, in which 9 of 19 evaluable
tumors were AXL-positive after EGFR-TKI treatment [25].
The results of our study are limited by its small sample size,
which hindered our ability to determine if there was a correla-
tion between exploratory outcomes and clinical efficacy. The
heterogeneity in the mutation status of patients, as well as in
the prior use of different EGFR TKIs may have influenced
the results obtained with DS-1205c¢ plus osimertinib. Dur-
ing preclinical research with DS-1205b (the sulfate trihydrate
of DS-1205a [the free form of DS-1205c]), high expression
of AXL was observed in tumors that were resistant to long-
term administration of osimertinib, while the combination of
DS-1205b and osimertinib strongly suppressed tumor growth
[16]. In an HCC827 EGFR-mutant NSCLC xenograft mouse
model, combination treatment with DS-1205b and erlotinib
significantly delayed the onset of tumor resistance compared

@ Springer

to erlotinib monotherapy, and DS-1205b restored the anti-
tumor activity of erlotinib in erlotinib-resistant tumors [16].
No obvious tumor shrinkage was seen in the current clini-
cal study. The involvement of AXL inhibition may explain
this because various resistance factors are expected to occur
as a result of previous EGFR TKI treatment. Therefore, the
involvement of AXL may become more apparent when used
in combination with earlier TKI treatment.

Conclusion

This phase 1 study demonstrated that DS-1205¢ was well-
tolerated in patients with advanced EGFR-mutant NSCLC
when administered in combination with osimertinib. No
new safety/tolerability signals were identified. Overall,
two-thirds of patients achieved stable disease, with approxi-
mately one-third achieving stable disease beyond 100 days.
However, no patients achieved a CR or PR.
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