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ABSTRACT
◥

Purpose: Telisotuzumab vedotin (Teliso-V) is an anti–c-Met–
directed antibody–drug conjugate. Here, we present safety and
efficacy data from a phase I/Ib study of Teliso-V monotherapy
evaluated in once every 2 weeks/once every 3 weeks schedules in
patients with non–small cell lung cancer (NSCLC).

Patients andMethods:During dose escalation, patients received
Teliso-V monotherapy intravenously once every 3 weeks (0.15–
3.3 mg/kg) or once every 2 weeks (1.6–2.2 mg/kg). The dose-
expansion phase enrolled patients with NSCLC and c-Met H-score
≥150 (c-Metþ) orMET amplification/exon 14 skipping mutations.
Safety, pharmacokinetics, and efficacy were assessed. Herein, the
analysis of patients receiving ≥1.6 mg/kg once every 2 weeks or
≥2.4 mg/kg once every 3 weeks Teliso-V is reported.

Results: Fifty-two patients with NSCLC were enrolled and
received ≥1.6 mg/kg Teliso-V once every 2 weeks (n ¼ 28) or
≥2.4 mg/kg Teliso-V once every 3 weeks (n ¼ 24). The most

common adverse events were fatigue (54%), peripheral neuropathy
(42%), and nausea (38%). No dose-limiting toxicities were observed
forTeliso-Vonce every 2weeks andonce every 3weeks up to 2.2 and
2.7 mg/kg, respectively. The recommended phase II dose was
established at 1.9 mg/kg once every 2 weeks and 2.7 mg/kg once
every 3 weeks on the basis of overall safety and pharmacokinetics.
Forty of 52 patients were c-Metþ (33 nonsquamous, 6 squamous, 1
mixed histology) and were included in the efficacy-evaluable pop-
ulation. Of those, 9 (23%) had objective responses with median
duration of response of 8.7 months; median progression-free
survival was 5.2 months.

Conclusions: Teliso-V monotherapy was tolerated and showed
antitumor activity in c-MetþNSCLC. On the basis of overall safety,
pharmacokinetics, and efficacy outcomes, 1.9 mg/kg Teliso-V once
every 2 weeks and 2.7 mg/kg once every 3 weeks schedules were
selected for further clinical development.

Introduction
c-Met is a tyrosine kinase receptor expressed on the surface of

epithelial and endothelial cells. Activation of c-Met by hepatocyte
growth factor, its only known ligand, has been shown to control cell
proliferation, angiogenesis, survival, and cellular motility (1, 2). Dys-
regulation of c-Met signaling via receptor overexpression has been
implicated in the development of non–small cell lung cancer (NSCLC;
refs. 3–5) and has been reported in other epithelial solid tumors,
including breast (6), colorectal (7, 8), ovarian (9), and prostate
cancers (10).

NSCLC represents 85%of all lung cancers and is the leading cause of
cancer-related death worldwide (11, 12). Patients with NSCLC typ-
ically present with locally advanced or metastatic disease and have
poor 5-year survival (13). Although chemotherapy generally provides
amodest benefit in survival (14), the development of targeted agents in
recent years has significantly improved prognosis for oncogene-related
biomarker-selected subgroups (15–17). Aberrant c-Met signaling is
common in NSCLC and believed to occur via multiple mechanisms,
some of which introduceMET oncogene-addicted phenotypes, such as
MET exon 14 skip mutations and high-levelMET gene amplification.
However, in many others, despite c-Met expression, oncogene addic-
tion does not manifest. Deregulated c-Met signaling in general has
been associated with poor prognosis (18–20), tumorigenesis, resis-
tance to chemotherapy/radiotherapy (21), and acquired resistance to
EGFR tyrosine kinase inhibitors (TKI; ref. 22). The presence of surface
expression of c-Met protein in both MET oncogene-addicted and
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nonaddicted forms may introduce a therapeutic sensitivity for a
c-Met–directed antibody–drug conjugate (ADC) that utilizes c-Met
as the means to preferentially deliver a cytotoxic payload to the
cancer cells.

The first-in-class ADC telisotuzumab vedotin (Teliso-V) was
created by linking the anti–c-Met humanized mAb ABT-700 to the
potent antimicrotubule pharmacophore monomethyl auristatin E
(MMAE) via a valine-citrulline linker. ABT-700 has been shown to
specifically direct Teliso-V to c-Met–expressing tumor cells with high
affinity (23–24). Binding of Teliso-V to c-Met results in the internal-
ization of the ADC, cleavage of the linker, followed by the intracellular
release of the MMAE payload (24). MMAE then inhibits cell division
and other tumor cell functions by blocking tubulin polymerization,
which results in cancer cell death. In a first-in-human phase I trial of
unconjugated ABT-700, antitumor activity was observed in patients
with MET-amplified advanced solid tumors but not in patients with
c-Met–overexpressing tumors withoutMET amplification, consistent
with c-Met expression alone not defining an oncogene-addicted
state (25, 26). In contrast, Teliso-V, which in addition to disrupting
c-Met signaling also delivers a toxic payload, has demonstrated
promising antitumor activity in preclinical studies in cells overexpres-
sing c-Met, independent of MET amplification status, potentially
expanding the target population for this drug to patients whose tumors
express c-Met, regardless of their addiction to theMET oncogene (24).
This led to the design of a phase I/Ib dose-escalation and -expansion
study in patients with solid tumors not initially preselected by c-Met
protein expression. We previously reported the initial results from the
dose-finding study of 48 patients with solid tumors receiving a range
of 0.15 to 3.3 mg/kg doses of Teliso-V monotherapy once every
3 weeks (27). The initial recommended phase II dose (RP2D) of
Teliso-Vmonotherapy (2.7mg/kg once every 3weeks) showed activity
with a treatment-emergent adverse event (AE) profile that included
fatigue, nausea, constipation, decreased appetite, vomiting, dyspnea,
diarrhea, peripheral edema, and neuropathy. With regard to activity,
Teliso-Vmonotherapy at doses≥2.4mg/kg once every 3weeks showed
promising efficacy in patients with c-Met–overexpressing NSCLC,
with 3 (19%) patients achieving partial response (PR) and a median
duration of response (DOR) of 4.8 months.

Herein, we report additional clinical results from this ongoing phase
I/Ib study where Teliso-V monotherapy has been evaluated in both
once every 2weeks and once every 3weeks administration schedules in
a larger cohort of patients with NSCLC. The primary endpoints were
the safety and pharmacokinetics (PK) of Teliso-V monotherapy once
every 2 weeks and once every 3 weeks and the RP2D for the Teliso-V
once every 2 weeks schedule. The secondary endpoint was evidence of
antitumor activity of the once every 2 weeks and once every 3 weeks
schedules in patients with c-Met–positive NSCLC. Exploratory anal-
yses included evaluation of PK and pharmacodynamicmodeling of the
effects of dose and administration schedules on NSCLC tumor
response and safety in patients who progressed after at least two prior
lines of therapy.

Patients and Methods
Patient eligibility

Eligibility criteria for enrollment have been described previous-
ly (27). Briefly, patients with solid tumors and withmeasurable disease
according to RECIST version 1.1 (28) that progressed on standard
therapy, or for which no standard therapy was available, were enrolled
in the dose-escalation phase. For the expansion phase, patients with
NSCLC having c-Met membrane H-score ≥150 (c-Metþ) via central
lab assessment or local lab-reportedMET amplification/MET exon 14
skipping mutation were enrolled. During the study, inclusion criteria
were updated in response to a requirement from the FDA to require
eligible patients to have received and progressed on or experienced
failure of an immune checkpoint inhibitor prior to receiving Teliso-V
monotherapy. Patients with grade ≥2 neuropathy were excluded. All
patients provided written informed consent, and the study was
approved by the local ethics committee or institutional review
board. The study was conducted in accordance with International
Conference on Harmonization Good Clinical Practice Guidelines
and the Declaration of Helsinki. This study is registered with
ClinicalTrials.gov (NCT02099058).

Study design
This was an open-label, multicenter, phase I/Ib study of Teliso-V

monotherapy administered as an intravenous infusion once every
2 weeks in 4-week cycles or once every 3 weeks in 3-week cycles. The
study was conducted in two parts, dose escalation and expansion. Part
1 enrolled patients with advanced solid tumors of multiple types, and
dose escalation was performed following a standard 3þ3 design to
define the safety, MTD, and PK profile of Teliso-V once every 3 weeks
and once every 2 weeks regimens. In once every 3 weeks cohorts,
patients received Teliso-V at doses ranging from 0.15 to 3.3 mg/kg. In
once every 2 weeks cohorts, initiated once the once every 3 weeks dose
of 2.7mg/kgwas selected as potential RP2D, patients received Teliso-V
atfixed doses of 1.6, 1.9, and 2.2mg/kg; the starting dosewas selected to
approximate the dose intensity of 2.4 mg/kg once every 3 weeks. Dose-
limiting toxicities (DLT) with the once every 2 weeks schedule were
determined during the first 28-day cycle and are defined in the
Supplementary Data. In the second phase of this study (dose expan-
sion), the RP2Ds of Teliso-V once every 2 weeks and once every
3 weeks were further evaluated for safety, tolerability, and antitumor
efficacy in biomarker-selected patients with c-MetþNSCLC. Teliso-V
was administered until disease progression or unacceptable toxicity.

During the study, the manufacturing process of Teliso-V was
modified to specifically enrich conjugates with a stoichiometry of two
to four MMAE molecules per antibody molecule to eliminate uncon-
jugated antibody. Teliso-V produced through the new process was

Translational Relevance

Non–small cell lung cancer (NSCLC) represents 85% of all lung
cancers, and patients have poor 5-year survival.Many patients with
NSCLC present with aberrant c-Met signaling. Telisotuzumab
vedotin (Teliso-V) is an antibody–drug conjugate that links the
anti–c-Met humanized monoclonal antibody ABT-700 with the
potent antimicrotubule pharmacophore monomethyl auristatin
E. Unlike unconjugated ABT-700, Teliso-V demonstrated prom-
ising antitumor activity in preclinical studies in cells overexpres-
sing c-Met independent of MET amplification status. Herein,
we report clinical results from an ongoing phase I/Ib study with
Teliso-Vmonotherapy. Results showed that Teliso-Vwas tolerated
at 1.9 mg/kg once every 2 weeks and 2.7 mg/kg once every 3 weeks
dosing schedules, and it demonstrated encouraging preliminary
efficacy in heavily pretreated patients with advanced c-Met–
positive NSCLC. On the basis of these results, a 1.9 mg/kg once
every 2 weeks dosing regimen was selected for further clinical
development. Teliso-V is being investigated asmonotherapy and in
combination therapy in additional lung cancer studies.
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evaluated during dose escalation and expansion in up to 50 patients
dosed once every 2 weeks and once every 3weeks. The newly processed
Teliso-V conjugate showed comparable safety and tolerability to that
of the antecedent ADC, and the protocol was amended to transition all
ongoing patients to treatment with the newly processed Teliso-V at the
same dose level and dosing schedule.

Safety
Safety was evaluated on the basis of reported treatment-emergent

AEs, electrocardiograms, physical examination, vital signs, and labo-
ratory test examinations. AEs were collected from the time of first dose
of Teliso-V until 60 days after discontinuation or the start of a new
anticancer treatment. The Medical Dictionary for Regulatory Activ-
ities was used to classifyAEs by preferred term, and toxicity was graded
using the NCI Common Terminology Criteria for Adverse Events
version 4.03.

PK
For both Teliso-V once every 2 weeks and once every 3 weeks

schedules, blood samples for PK evaluations were collected on: cycle
1 day 1 (predose and 30 minutes after infusion); during study visits on
cycle 1 days 2, 4, 8, and 15; on cycle 2 day 1 and on day 1 of every
subsequent cycle (predose and 30 minutes after infusion); and at the
final visit. Serum concentrations of Teliso-V conjugate, total ABT-700
antibody, and plasma concentrations of MMAE molecule were exam-
ined using validated methods. PK parameters were estimated by
noncompartmental analysis.

Antitumor activity
Tumor response was evaluated using contrast-enhanced CT (or

MRI or noncontrast CT if contrast was not tolerated). Radiographic
tumor assessments of the head, chest, abdomen, and pelvis were
performed at baseline (within 28 days before cycle 1 day 1) and every
6 weeks after the start of Teliso-V treatment for patients in the once
every 3 weeks dosing schedule, or every 8 weeks for patients in the once
every 2 weeks dosing schedule, until disease progression or study
termination, and at the final visit for patients without documented
radiographic progression if clinically warranted. Changes in the size
of target lesions were evaluated using RECIST version 1.1 (28) and
the objective response rate (ORR), progression-free survival (PFS), and
DOR were determined.

Biomarkers
Membrane c-Met expression was analyzed prospectively for the

preselection of patients for dose expansion. c-Met expression was
determined centrally by Flagship Biosciences via IHC using CON-
FIRManti-Total c-Met SP44 antibody (VentanaMedical Systems) and
ultraView Universal DAB Detection Kit (Ventana Medical Systems).
Semiquantitative evaluation of the IHC staining was performed to
determine the final H-score, ranging from 0 to 300. c-Metþ was
defined by an H-score ≥150, the same H-score cutoff used previous-
ly (27).MET exon 14 skipping and EGFRmutations were reported on
the basis of data provided by study sites. MET amplification status
was determined by either site reporting of local FISH assay results, or
central (Personal Genome Diagnostics) sequencing of plasma or
tumor DNA from available samples. Additional details and biomarker
methods can be found in the Supplementary Data.

Statistical analysis
The safety population included all patients who received one or

more dose of Teliso-V. The efficacy-evaluable population included

patients with NSCLC having c-MetH-score ≥150 who received one or
more dose of Teliso-V with at least one postdose tumor assessment, or
discontinued treatment before the first postdose assessment due to
AEs, radiographic progressive disease (PD), clinical PD, or death. All
safety and efficacy analyses were descriptive with no statistical infer-
ence drawn from the data. Definitions of efficacy variables can be
found in the Supplementary Data. Efficacy data were analyzed by
histology (squamous and nonsquamous NSCLC) and, for nonsqua-
mous NSCLC patients, by dosing schedule. Because of the low
numbers, data of patients with squamous NSCLC from once every
2weeks and once every 3weeks dosing cohorts were pooled for efficacy
analyses.

Results
Patient demographics and baseline characteristics

From January 2015 to July 2018, 672 patients were screened for
the full study (including several study arms) and 52 patients with
NSCLC were enrolled in the Teliso-V monotherapy arms; 28
received Teliso-V monotherapy at ≥1.6 mg/kg doses once every
2 weeks and 24 received ≥2.4 mg/kg doses once every 3 weeks,
constituting the safety population. The median age of the total
population was 66 years (range, 30–86), and the majority of patients
were male (n ¼ 27, 52%). Patient demographic and baseline
characteristics of the safety and efficacy-evaluable populations are
summarized in Table 1. The median number of prior therapies was
3 (range, 0 to ≥7); 65% of patients received prior antimicrotubule
agents. Further details on prior anticancer therapies are provided in
Supplementary Table S1.

c-Met status
In total, 47 of 52 enrolled patients had c-Met expression tested by

IHC; 12 (26%) patients had no intervening anticancer regimen
between biopsy and Teliso-V (time range between biopsy and Tel-
iso-V initiation 0.03–4.6 months), 33 (70%) had at least one inter-
vening regimen (time range between biopsy and Teliso-V initiation
2.6–63.4 months), and for 2 (4%) patients biopsy dates were not
known. In total, 44 enrolled patients had available c-Met expression
results and 40 of these had a c-Met H-score ≥150 and were efficacy
evaluable (c-Metþ, 7 squamous, 33 nonsquamous; Table 2). In
the efficacy-evaluable population, 18 patients received Teliso-V
once every 2 weeks and 22 received Teliso-V once every 3 weeks;
2 patients had MET amplification, 1 had MET exon 14 skipping
mutation, and 2 had canonical EGFR sensitizing mutations per site
reporting. Among the 12 safety population patients who were not
part of the efficacy population, 2 patients were MET amplified,
1 had MET exon 14 skipping mutation, and 1 had EGFR exon 20
insertion per site reporting.

Safety
At the time of data cutoff, all 52 safety-evaluable patients had

discontinued treatment. In Teliso-V once every 2 weeks cohorts, no
DLTs were reported at any tested dose level, and the MTD was not
formally identified. The 1.9 mg/kg dose was selected for the expansion
phase on the basis of overall safety and PK data. In cohorts receiving
Teliso-V once every 3 weeks, the 2.7 mg/kg dose level was chosen for
further evaluation on the basis of overall safety and tolerability (27).
Patients received Teliso-V monotherapy for a median of 10.1 weeks
(range, 0.1–60.1); median treatment duration was 19.6 weeks (range,
0.1–60.1) in once every 2 weeks cohorts and 6.1 weeks (0.1–57.1) in
once every 3 weeks cohorts.

Phase I Study of Teliso-V Monotherapy in Patients with NSCLC
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Fifty-one patients (98%) experienced at least one treatment-
emergent AE, including all 28 (100%) patients in the Teliso-V once
every 2 weeks cohorts and 23 of 24 (96%) in the once every 3 weeks
cohorts, most of grade 1 or 2 severity. Treatment-emergent AEs of all

grades experienced by ≥10% of patients with c-Metþ NSCLC are
summarized in Table 3. The most common (≥30% of patients)
treatment-emergent AEs were peripheral neuropathy (57%; all types),
fatigue (50%), nausea (39%), and dizziness (32%) in Teliso-V once

Table 2. c-Met status and EGFR mutations.

Efficacy-evaluable population (N ¼ 40)

Characteristic

Teliso-V Q2W
c-Metþ NSCLC
(N ¼ 18)

Teliso-V Q3W
c-Metþ NSCLC
(N ¼ 22)

Teliso-V Q2W and
Q3W c-Metþ NSCLC
(N ¼ 40)

c-Met H-score
<150 0 0 0
150–224 11 (61) 14 (64) 25 (63)
≥225 7 (39) 8 (36) 15 (38)
Missing 0 0 0

MET amplificationa, n (%) 1 (6) 1 (5) 2 (5)
MET gain, n (%) 1 (6) 1 (5) 2 (5)
MET exon 14 skipping mutation, n (%) 0 1 (5) 1 (3)
EGFR mutation status, n (%)

WT 17 (94) 19 (86) 36 (90)
Activating mutations (L858R or del19) 1 (6) 1 (5) 2 (5)
Rare mutations 0 0 0
Status unknown 0 2 (9) 2 (5)

Abbreviations: Q2W, once every 2 weeks; Q3W, once every 3 weeks; WT, wildtype.
aDefined as MET copy number fold amplification ≥2.

Table 3. Summary of treatment-emergent adverse events of all grades occurring in ≥10% of patients during treatment with Teliso-V
monotherapy—safety population.

≥1.6 mg/kg Teliso-V Q2W (n ¼ 28) ≥2.4 mg/kg Teliso-V Q3W (n ¼ 24) Total (N ¼ 52)
Related or unrelated

to Teliso-V
Related to
Teliso-V

Related or unrelated
to Teliso-V

Related
to Teliso-V

Related or unrelated
to Teliso-V

Related to
Teliso-V

Adverse event, n (%) Any grade Grade ≥3 Grade ≥3 Any grade Grade ≥3 Grade ≥3 Any grade Grade ≥3 Grade ≥3

Fatigue 14 (50) 2 (7) 2 (7) 14 (58) 2 (8) 2 (8) 28 (54) 4 (8) 4 (8)
Nausea 11 (39) 0 0 9 (38) 0 0 20 (38) 0 0
Cough 8 (29) 0 0 6 (25) 0 0 14 (27) 0 0
Dizziness 9 (32) 0 0 5 (21) 0 0 14 (27) 0 0
Dyspnea 6 (21) 1 (4) 0 8 (33) 2 (8) 0 14 (27) 3 (6) 0
Diarrhea 7 (25) 0 0 6 (25) 1 (4) 0 13 (25) 1 (2) 0
Peripheral sensory neuropathy 8 (29) 2 (7) 2 (7) 5 (21) 1 (4) 1 (4) 13 (25) 3 (6) 3 (6)
Constipation 7 (25) 0 0 5 (21) 1 (4) 0 12 (23) 1 (2) 0
Peripheral edema 6 (21) 0 0 5 (21) 0 0 11 (21) 0 0
Hypoalbuminemia 7 (25) 1 (4) 1 (4) 4 (17) 1 (4) 0 11 (21) 2 (4) 1 (2)
Vomiting 7 (25) 1 (4) 0 4 (17) 0 0 11 (21) 1 (2) 0
Anemia 5 (18) 2 (7) 1 (4) 5 (21) 3 (13) 2 (8) 10 (19) 5 (10) 3 (6)
Decreased appetite 5 (18) 0 0 5 (21) 1 (4) 0 10 (19) 1 (2) 0
Hypotension 5 (18) 0 0 5 (21) 0 0 10 (19) 0 0
Peripheral neuropathy 8 (29) 0 0 1 (4) 0 0 9 (17) 0 0
Arthralgia 5 (18) 0 0 3 (13) 0 0 8 (15) 0 0
Hyponatremia 3 (11) 1 (4) 0 5 (21) 2 (8) 0 8 (15) 3 (6) 0
Musculoskeletal chest pain 7 (25) 2 (7) 0 1 (4) 0 0 8 (15) 2 (4) 0
Pneumonia 3 (11) 1 (4) 0 5 (21) 2 (8) 0 8 (15) 3 (6) 0
Back pain 6 (21) 1 (4) 0 1 (4) 0 0 7 (13) 1 (2) 0
Malignant neoplasm progression 6 (21) 6 (21) 0 1 (4) 1 (4) 0 7 (13) 7 (13) 0
Hypokalemia 3 (11) 2 (7) 1 (4) 3 (13) 1 (4) 0 6 (12)) 3 (3) 1 (2)
Hypophosphatemia 4 (14) 1 (4) 1 (4) 2 (8) 1 (4) 0 6 (12) 2 (4) 1 (2)
Upper respiratory tract infection 5 (18) 0 0 1 (4) 0 0 6 (12) 0 0
Weight decreased 4 (14) 0 0 2 (8) 0 0 6 (12) 0 0
Abdominal pain 4 (14) 0 0 2 (8) 0 0 6 (12) 0 0
Muscle spasms 5 (18) 0 0 1 (4) 0 0 6 (12) 0 0
Pyrexia 5 (18) 0 0 1 (4) 0 0 6 (12) 0 0

Abbreviations: Q2W, once every 2 weeks; Q3W, once every 3 weeks.
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every 2 weeks cohorts, and fatigue (58%), nausea (38%), and dyspnea
(33%) in once every 3 weeks cohorts. Overall, 34 (65%) patients
reported grade ≥3 treatment-emergent AEs, including 19 (68%)
and 15 (63%) patients receiving Teliso-V once every 2 weeks and
once every 3 weeks, respectively. Other than malignant neoplasm
progression [progression of the disease under study during the
treatment-emergent AE reporting period; 6 (21%) patients], grade
≥3 treatment-emergent AEs in 2 or more patients were fatigue,
peripheral neuropathy, anemia, hypokalemia, increased gamma-
glutamyltransferase, gait disturbance, and musculoskeletal chest
pain [2 (7%) patients each] in once every 2 weeks cohorts, and
anemia [3 (13%) patients], fatigue, dyspnea, chronic obstructive
pulmonary disease exacerbation, pneumonia, and hyponatremia
[2 (8%) patients each] in once every 3 weeks cohorts.

A total of 42 patients had at least one treatment-related AE of any
grade, including 23 (82%) and 19 (79%) patients in once every 2 weeks
and once every 3 weeks dosing cohorts, respectively. Most frequent
treatment-related AEs (≥20% of patients) were fatigue (32%), nausea
(29%), hypoalbuminemia (25%), peripheral neuropathy (25%), and
peripheral sensory neuropathy (21%) in the once every 2 weeks
schedule, and fatigue (38%) and nausea (33%) in once every 3 weeks
cohorts. Grade ≥3 treatment-related AEs occurring in 2 or more
patients included fatigue (2 patients in once every 2 weeks and once
every 3 weeks cohorts, each), anemia (2 patients in once every 3 weeks
cohorts), and peripheral sensory neuropathy (2 patients in once every
2 weeks cohorts and 1 patient in once every 3 weeks cohorts). Serious
AEs were reported in 12 and 10 patients in once every 2 weeks and
once every 3 weeks cohorts, respectively. No Teliso-V–related deaths
were reported.

In Teliso-V once every 2 weeks cohorts, dose reduction or inter-
ruption due to an AE occurred in 7 (25%) and 15 (54%) patients,
respectively. Six (21%) patients discontinued treatment due to AEs, 4
of whom (14%) discontinued due to Teliso-V–related AEs. Five (18%)
patients discontinuedTeliso-Vdue to peripheral neuropathy (1 patient
each for grades 1 and 3 and 3 patients for grade 2), and 1 patient due to
grade 3 gait disturbance.

In once every 3 weeks cohorts, Teliso-V dose reduction or inter-
ruption due to an AE was required in 3 (13%) and 9 (38%) patients,

respectively. Of the 18 (35%) patients who discontinued treatment due
to AEs, discontinuation due to Teliso-V–related AEs occurred in 8
(15%) patients: grade 2 pneumonitis (n ¼ 1), grade 2 (n ¼ 3) and
grade 3 (n¼ 2) peripheral sensory neuropathy, grade 3 gait disturbance
(n ¼ 1), grade 1 peripheral neuropathy (n ¼ 1), and grade 1 dizziness
(n¼ 1).One event each of peripheral sensory neuropathy (grade 3) and
gait disturbance was reported in the same patient.

In once every 2weeks cohorts, any-grade peripheral neuropathywas
observed in 16 (57%) patients, whereas in once every 3 weeks cohorts
peripheral neuropathy was seen in 6 (25%) patients. The median time
to onset of peripheral neuropathy was 3.3 months (range, 0.2–9.2) in
once every 2 weeks cohorts and 3.5 months (range, 0.3–6.2) in once
every 3weeks cohorts (Supplementary Table S2). Themedian duration
of peripheral neuropathy was slightly shorter in once every 2 weeks
cohorts (2.8 months; range, 0.03–11.3) than in once every 3 weeks
cohorts (5.4 months; range, 2.8–13.7). Grade ≥2 peripheral neurop-
athy was observed in 11 (39%) patients in once every 2 weeks cohorts
and 6 (25%) patients in once every 3weeks cohorts. Themedian time to
onset of grade ≥2 peripheral neuropathy was 5.6 months (range, 0.7–
9.2) and 4.2 months (range, 3.0–6.2) in once every 2 weeks and once
every 3 weeks cohorts, respectively. The median duration of grade ≥2
peripheral neuropathy was 9.5 months (range, 0.2–25.2) in once every
2weeks cohorts and 5.4months (range, 2.8–54.8) in once every 3weeks
cohorts. In 4 patients in once every 2 weeks cohorts (14%) and 4
patients in once every 3 weeks cohorts (17%), Teliso-V dosing was
interrupted due to peripheral neuropathy. Teliso-V dose was
reduced as a response to peripheral neuropathy in 5 (18%) patients
in once every 2 weeks cohorts and 1 (4%) patient in once every
3 weeks cohorts. The cumulative dose of Teliso-V correlated with
neuropathy grade (P < 0.001).

PK and exposure response
The systemic exposure of Teliso-V conjugate after single-dose

infusion was approximately dose proportional across 0.6 to 3.3 mg/kg
doses once every 3 weeks (27) and 1.6 to 2.2 mg/kg doses once every
2 weeks. The mean concentration–time curves for Teliso-V conjugate,
total antibody, and MMAE after single infusion of Teliso-V 2.7 mg/kg
dose in the once every 3 weeks schedule, and of 1.9 mg/kg dose in the

Figure 1.

Mean (þStandardDeviation) Teliso-V, total antibody, andMMAEconcentration–timeprofiles after a single intravenous infusionof Teliso-V 2.7mg/kgonaonce every
3 weeks schedule (left) or 1.9 mg/kg on a once every 2 weeks schedule (right).

Camidge et al.

Clin Cancer Res; 27(21) November 1, 2021 CLINICAL CANCER RESEARCH5786

D
ow

nloaded from
 http://aacrjournals.org/clincancerres/article-pdf/27/21/5781/3092153/5781.pdf by guest on 24 August 2022



once every 2 weeks schedule are represented in Fig. 1. The mean
harmonic half-life was 2 to 4 days for Teliso-V conjugate and total
antibody, and approximately 5 days for free MMAE.

The median predicted trough plasma concentration (Cmin) using
population PK modeling (29) was higher for the 1.9 mg/kg once
every 2 weeks (0.96 mg/mL) than the 2.7 mg/kg once every 3 weeks
(0.25 mg/mL) dosing schedule (Supplementary Table S3). Exposure-
response analyses predicted a higher probability of achieving objective
responses (31% vs. 20%) and of grade ≥2 peripheral neuropathy occur-
rence (33% vs. 17%) for the 1.9 mg/kg once every 2 weeks regimen
compared with the 2.7 mg/kg once every 3 weeks regimen.

The 1.9 mg/kg once every 2 weeks schedule resulted in approxi-
mately 3.8-fold higher predicted Cmin, as compared with the 2.7mg/kg
once every 3 weeks RP2D schedule, with an overall similar total weekly
dose. Although noDLTswere observedwith either the 1.9mg/kg or the
highest tested 2.2 mg/kg once every 2 weeks doses, the clinical efficacy
and safety data, the rate of late-onset peripheral neuropathy (which
may be associated with cumulative dose), similarity of total weekly
dose to once every 3 weeks RP2D, and considerations related to the
balance between achievable duration of dosing and dose intensity led
to the nomination of 1.9 mg/kg as RP2D for the once every 2 weeks
schedule.

Efficacy
Among the 40 patients included in the efficacy-evaluable popula-

tion, efficacy data were analyzed by dosing schedule cohorts and by
NSCLC histology.

Overall, 9 of 40 [23%; 95% confidence interval (CI), 10.8–38.5]
patients achieved confirmed objective response (Table 4), including 1
(3%) patient with CR (once every 2 weeks cohort) and 8 (20%) patients
with PR; ORR was 28% (95% CI, 9.7–53.5; 5 of 18 patients) in once
every 2 weeks and 18% (95% CI, 5.2–40.3; 4 of 22 patients) in once
every 3 weeks cohorts. Median DOR was 8.7 months (95% CI, 5.5–
10.6) and the disease control rate was 70% (95% CI, 53.5–83.4). Two
(5%) patients (1 each in once every 2 weeks and once every 3 weeks
cohorts) had unconfirmed PRs, 19 (48%) patients (9 in once every
2 weeks and 10 in once every 3 weeks cohorts) had stable disease (SD),
and 10 (25%) patients (3 in once every 2 weeks and 7 in once every
3 weeks cohorts) had PD as best response. Percentage change to nadir
in the sum of diameters of target lesions in the 38 patients with one or
more postdose tumor assessment are represented in Fig. 2A. The PFS
curves are shown in Fig. 2B.

Among 33 patients with nonsquamous NSCLC, 6 (18%) had
confirmed objective responses (Table 4). In once every 2 weeks
cohorts, the ORR was 31% (95% CI, 11.0–58.7; 5 of 16 patients) and
in once every 3 weeks cohorts, the ORRwas 6% (95%CI, 0.1–28.7; 1 of
17 patients). For patients with squamous NSCLC (n¼ 7) the ORRwas
43% (95% CI, 9.9–81.6; 3 of 7 patients); all responses were in the once
every 3 weeks cohort.

Fifteen (37.5%) patients in the efficacy-evaluable population had
high c-MetH-scores of 225 or above, and this population was included
in an exploratory efficacy analysis. All these patients had nonsqua-
mousNSCLC (45.5% of all evaluable nonsquamousNSCLC), 7 in once
every 2 weeks and 8 in once every 3 weeks Teliso-V cohorts. Four
objective responses (ORR¼ 26.7%; 95%CI, 7.8–55.1)were observed in
this subgroup, 3 in once every 2weeks (ORR¼ 43%; 95%CI, 9.9–81.6),
and 1 in once every 3 weeks (ORR¼ 13%; 95% CI, 0.3–52.7) Teliso-V
cohorts. Five of 25 patients with an H-score of 150 to 224 had an
objective response (ORR¼ 20%; 95%CI, 6.8–40.7). Themedian PFS in
once every 2 weeks cohorts was 8.0 months (range, 1.2–9.1) and the
median treatment duration was 19.6 weeks (range, 0.1–60.1). For

patients in once every 3 weeks cohorts, the median PFS was not
reached (1.2–not estimable) and median treatment duration was
6.1 weeks (range, 0.1–57.1).

Five patients (3 in once every 2 weeks, 2 in once every 3 weeks
cohorts) hadMET amplification identified based either on site report-
ing or on centrally performed circulating tumor DNA analysis. Two
patients with MET amplification were included in the efficacy-
evaluable cohort: 1 had an objective response and 1 had SD. The
patient with a MET exon 14 skipping mutation was a nonresponder
whose best response was PD (c-Met H-score 190). In addition, 2
patients with sensitizing EGFR mutations (L858R or del19) were
included in the efficacy-evaluable population, and these were both
nonresponders (PD; c-Met H-scores 245 and 170).

Discussion
The c-Met pathway is commonly dysregulated in solid tumors, at

times as a major oncogenic driver event and at times as a passenger or
paraneoplastic event. Several new agents that block this pathway have
been developed over the past years, including small molecules that
inhibit c-Met tyrosine kinase activity and downstream signaling, as
well as antibodies against c-Met or hepatocyte growth factor. c-Met
TKIs have shownmeaningful antitumor activity in patients withMET
oncogene-addicted tumors harboring MET exon 14 skip mutations,
and, to a lesser extent,MET amplification (17, 30–32). The c-Met TKIs
tepotinib and capmatinib have recently received regulatory approvals
in NSCLC with MET exon 14 skip mutations (33, 34). However,
efficacy of agents targeting c-Met signaling in patients with c-Met–
overexpressing tumors that lack MET exon 14 skipping mutations or
amplification has been disappointing (26, 35–38). Although MET
genomic alterations compatible with MET oncogene addiction are
only present in approximately 4% of patients with NSCLC, as many as
30% to 50% of patients with NSCLC have tumors that overexpress c-
Met (19, 20, 39).

Teliso-V is an ADC targeted to c-Met that is tolerated with a
manageable safety profile when administered as monotherapy at the
definedRP2Dof 2.7mg/kg once every 3weeks dosing schedule (27). In
addition, ≥2.4 mg/kg doses of Teliso-V once every 3 weeks showed
preliminary antitumor activity in patients with c-Met–overexpressing
NSCLC, including those who had tumors lacking MET amplifica-
tion or MET exon 14 mutations (27). However, 2.7 mg/kg doses of
Teliso-V once every 3 weeks failed to meet prespecified response
criteria in patients with c-Met–positive squamous cell NSCLC in
the Lung-MAP S1400K clinical trial (40). During this trial, there
were also three grade 5 events: two cases of pneumonitis in
patients who were immune checkpoint inhibitor refractory, and
one case of bronchopulmonary hemorrhage in an immune check-
point inhibitor–naive patient. Although the Lung-MAP S1400K
trial was terminated, Teliso-V 1.9 mg/kg once every 2 weeks is being
investigated in both squamous and nonsquamous NSCLC in an
ongoing phase II study (NCT03539536).

In this study, the 2.7 mg/kg Teliso-V once every 3 weeks dosing
regimen was further evaluated and the manageable safety profile was
confirmed in a larger cohort of patients with c-Metþ NSCLC. In
addition, an alternative Teliso-V monotherapy once every 2 weeks
schedule was assessed at 1.6, 1.9, and 2.2 mg/kg doses in patients with
c-MetþNSCLC, and the Teliso-V 1.9 mg/kg dose was selected for the
once every 2 weeks dose-expansion phase on the basis of its safety and
PK profile. Teliso-V 1.9 mg/kg once every 2 weeks and 2.7 mg/kg once
every 3 weeks yielded approximately dose-proportional systemic
exposures, with total antibody and conjugate exposures being highly

Phase I Study of Teliso-V Monotherapy in Patients with NSCLC
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correlated after single-dose infusion (Fig. 1). The most frequent AEs
(in >30% of patients) were peripheral neuropathy (57%; all types),
fatigue (50%), nausea (39%), and dizziness (32%) in once every 2weeks
dosing cohorts, and fatigue (58%), nausea (38%), and dyspnea (33%) in
once every 3 weeks cohorts.

Peripheral neuropathy is an expected class toxicity of antimicro-
tubule agents, frequently observed following treatment with MMAE-
based ADCs in patients with hematologic and solid tumors (41).
Moreover, in this study, a large proportion of patients either presented
with baseline neuropathy (31%) or had received previous treatment
with antimicrotubule agents (65%) and/or other neurotoxic chemo-
therapy (73%; Table 1), which are well-known risk factors for neu-
ropathy. Despite this, exposure-safety analyses did not identify prior
history of peripheral neuropathy or prior therapy with neurotoxic

agents as significant covariates; the small patient sample size may
impact the results. However, a trend to higher rate of peripheral
neuropathy was observed in patients who had received a prior therapy
with microtubule inhibitors (Supplementary Table S2). Peripheral
neuropathy associated with Teliso-Vwasmostly sensory and generally
mild or moderate in severity. Grade 3 peripheral neuropathy occurred
in only 3 patients, 2 in the once every 2 weeks cohort and 1 in the once
every 3 weeks cohort.

The main difference in the toxicity profile between the two sche-
dules was the higher incidence of peripheral neuropathy (all types)
observed in the ≥1.6 mg/kg Teliso-V once every 2 weeks cohorts
compared with ≥2.4 mg/kg once every 3 weeks (57% vs. 25%).
Significantly, median Teliso-V treatment duration was approximately
three-fold longer in once every 2 weeks (19.6 weeks) than in once every

Figure 2.

A, Best percentage change in the size of target lesions in all patients with one or more postbaseline tumor assessment (n ¼ 38). B, PFS for all efficacy-evaluable
patients (n ¼ 40) by NSCLC histology and by dosing schedule. CNV, copy-number variation; N/A, not available. � , MET exon 14 skipping mutation.
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3 weeks (6.1 weeks) cohorts, whichmay have contributed to the higher
incidence of peripheral neuropathy observed in patients following the
Teliso-V once every 2 weeks regimen. Peripheral neuropathy was
considered related to Teliso-V in 13 of 16 cases in once every 2 weeks
cohorts and 5 of 6 cases in once every 3 weeks cohorts. The median
time to onset of neuropathy was similar in both dosing regimens,
whereas its median duration appeared to be slightly longer for patients
in once every 3 weeks cohorts (3 vs. 5 months; Supplementary
Table S2). A greater incidence of peripheral neuropathy has also been
observed with other MMAE-containing ADCs when they are admin-
istered at a higher frequency, such as brentuximab vedotin, an FDA-
approved ADC that usesMMAEpayload (42, 43), or glembatumumab
vedotin (44). In line with this observation, the higherminimum trough
concentration reached with the 1.9 mg/kg once every 2 weeks dosing
regimen comparedwith 2.7mg/kg once every 3weeks was identified in
exposure-safety analyses as a potential reason for the greater proba-
bility for grade≥2 peripheral neuropathywithTeliso-V 1.9mg/kg once
every 2 weeks (Supplementary Table S3).

Overall antitumor objective responses were observed in 9 of 40
patients (23%), which is notable in this highly pretreated (median three
prior therapies) population with advanced disease characterized by a
large baseline size of target lesions (>100 mm in 32% of patients).
Responseswere achieved in 3 of 7 (43%) patients with squamous and in
6 of 33 (18%) with nonsquamous NSCLC. Responses were of signif-
icant duration (median DOR 4.8 and 10.6 months, respectively).
Neither NSCLC histology nor c-Met H-scores were found to be
significant covariates in exposure-efficacy analyses. Although response
rates appeared to be higher for patients who had c-MetH-scores of 225
or above than for patients with c-Met H-scores of 150 to 224, no clear
conclusions can be drawn from this observation due to the limited
number of patients analyzed. All 3 responders (3 PR) with squamous
NSCLC were enrolled in once every 3 weeks cohorts, and among the 6
responders with nonsquamousNSCLC, 5 received Teliso-V once every
2 weeks (1 CR and 4 PR) and 1 Teliso-V once every 3 weeks (PR).
Predictions from the exposure-efficacy analyses are in line with the
higher efficacy of Teliso-V 1.9 mg/kg once every 2 weeks dosing
regimen in patients with nonsquamous NSCLC (Supplementary
Table S3). Notably, the majority of responses (8 of 9) occurred in
patients without known MET amplification or MET exon 14 skip
mutations. Other studies are further evaluating c-Met protein expres-
sion as a potential predictive marker.

Study limitations include predefining c-Metþ as an H-score of
≥150 on the basis of results from preclinical studies and incomplete
data on MET amplification and MET exon 14 skip mutation status
(not all patients were tested due to tissue availability limitations).
The use of c-Met expression levels as a biomarker has been
hampered, in part, by the heterogeneous c-Met expression levels
within tumors and the availability in most cases of only archival
tissue obtained at the time of diagnosis for analyses. Consequently, a
standardized method to quantify c-Met levels is still lacking and the
c-Met expression threshold required for anticancer activity has not
been validated. The semiquantitative method used here to define
c-Metþ shows correlation between membrane c-Met receptor
intensity by IHC and MET mRNA levels (27). The ORR of 22%
observed in the population of patients with a c-Met H-score ≥150
combined with lack of correlation between the level of c-Met
expression and antitumor activity within this preselected popula-
tion suggests that although the ≥150 H-score cutoff could represent
a valid c-Met expression threshold for Teliso-V efficacy, additional
resistance mechanisms independent of c-Met expression may limit
antitumor responses.

In conclusion, Teliso-V monotherapy was tolerated at both the
1.9mg/kg once every 2 weeks and 2.7mg/kg once every 3 weeks dosing
schedules in patients with NSCLC. In addition, Teliso-Vmonotherapy
demonstrated encouraging preliminary efficacy in heavily pretreated
patients with advanced c-Met–expressing NSCLC. On the basis of the
higher ORR in patients with nonsquamous NSCLC in Teliso-V once
every 2 weeks cohorts, the higher Cmin reached with the once every
2 weeks schedule, and the similar tolerability of both schedules, the
1.9 mg/kg once every 2 weeks dosing regimen was selected as the
Teliso-V monotherapy RP2D for further clinical development. Addi-
tional studies with Teliso-V as monotherapy and in combination
therapy in patients with lung cancer are ongoing.

Data Sharing Statement
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