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Purpose: AXL, a receptor tyrosine kinase related to oncogenic processes, is
aberrantly expressed in various cancers and associated with treatment resistance.
Enapotamab vedotin (EnaV), a novel anti-AXL human IgG1 and monomethyl
auristatin E antibody-drug conjugate, demonstrated antitumor activity in pre-
clinical models, including non-small cell lung cancer (NSCLC). This phase
1/2 study assessed the safety and preliminary efficacy of EnaV in solid tumors.

Patients and Methods: This study comprised dose-escalation and dose-
expansion phases; both phases investigated EnaV once every 3 weeks
(Q3W) and EnaV on days 1, 8, and 15 of a 28-day cycle (3Q4W). Pri-
mary objectives determined the maximum tolerated dose (dose escala-
tion) and safety (dose expansion). Pharmacokinetic profile, antitumor

activity, and AXL expression were also assessed.

Results: During dose escalation, 32 patients received EnaV Q3W; 15 re-
ceived EnaV 3Q4W. The maximum tolerated dose and recommended
phase 2 dose were 2.2 mg/kg in Q3W and 1.0 mg/kg in 3Q4W schedules.
In dose expansion, 189 patients received EnaV Q3W; 70 received EnaV

Introduction

AXL is a member of the TYRO3, AXL, and MERTK (TAM)-family receptor

tyrosine kinase (RTK) located upstream of various biological processes,
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3Q4W. Common adverse events in dose expansion included fatigue,
constipation, nausea, decreased appetite, and diarrhea. Overall response
rates ranged from 4.5% to 12.5% with Q3W dose schedule and from 9.1%
to 11.5% with 3Q4W dose schedule. Disease control rates for NSCLC
cohorts were 40.9% to 50.0%. NSCLC subset analysis demonstrated cor-
relation between radiomics signature and disease control. The relationship

between clinical activity and AXL expression was not apparent.

Conclusions: EnaV had an acceptable safety profile; however, because
the evaluation of antitumor activity did not show clinically meaningful

responses, clinical development of EnaV was discontinued.

Significance: EnaV, an anti-AXL human IgGl and monomethyl auri-
statin E antibody-drug conjugate, showed single-agent antitumor activity
in preclinical models. This phase 1/2 study of EnaV demonstrated a
manageable safety profile and antitumor activity in selected tumor types.
Further studies exploring alternative targeting modalities, patient selec-

tion, and/or combinations are needed.

including cell proliferation, differentiation, and migration; the AXL gene has
been shown to be oncogenic in a range of cancers, including non-small cell
lung cancer (NSCLC) and melanoma (1, 2). Overexpression, or increased

activation of AXL, is associated with epithelial-to-mesenchymal transition in
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preclinical models and tumor metastasis and poor clinical prognosis in pa-
tients with various cancer types (1-3). In addition, upregulated AXL ex-
pression has been associated with acquired resistance to various anticancer
agents, including tyrosine kinase inhibitor (TKI) and checkpoint inhibitor
therapy (1, 3-8). Cross-talk between AXL and other RTKs, such as EGFR,
may reduce the effectiveness of TKIs (4, 5, 9). Furthermore, evidence sug-
gests that AXL expression in tumor cells is associated with an immuno-
suppressive phenotype that may be associated with resistance to PD-1
blockade (6, 7). AXL therefore represents a potential therapeutic target for
treatment of patients with solid tumors, including those with disease pro-

gression following treatment with TKIs and immunotherapy.

Antibody-drug conjugates (ADC) have become an important tool for
treatment of cancer, with at least 14 ADCs receiving market approval
worldwide (10). ADCs comprise an antibody targeting a tumor-specific
antigen linked to a chemotherapeutic payload, which allows for a more
targeted, and potentially better tolerated, approach to chemotherapy (10).
Monomethyl auristatin E (MMAE)—referred to as vedotin in ADC
nomenclature—is a microtubule-disrupting agent that has been successfully
used as a component of a number of approved ADCs, such as brentuximab
vedotin, tisotumab vedotin, enfortumab vedotin, and polatuzumab vedotin
(11-14). Enapotamab vedotin (EnaV) is an experimental ADC composed of
an anti-AXL human monoclonal IgGl-kappa antibody (HuMax-AXL)
conjugated via a valine-citrulline linker to MMAE (15, 16). Upon binding to
AXL, EnaV is rapidly internalized and trafficked to lysosomes, which pro-
teolytically cleave the valine—citrulline linker and release MMAE from the
ADC complex (17). Although the mechanism of action of EnaV is dependent
on AXL expression, it acts independently of activation of AXL/
Gas6 signaling (15), with tumor cell death being driven by MMAE inter-
ference with cell division. EnaV has shown promising antitumor activity in
preclinical evaluation, including in models of soft-tissue sarcoma and
NSCLC, as well as in immunotherapy-resistant models of melanoma and
NSCLC (16-18). Here, we share key results from the first-in-human trial
evaluating the safety and preliminary efficacy of EnaV in multiple cohorts of
patients with solid tumors in which the use of systemic tubulin inhibitors is
standard of care. This trial leveraged two dosing regimens to evaluate pos-

sible differences in safety and efficacy that might arise as a result of different
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pharmacokinetic (PK) profiles. The specific populations studied were se-
lected based on expected intrinsic high tumor expression of AXL (e.g.,
sarcoma) or hypothesized increased AXL tumor expression upon develop-
ment of drug resistance in prior lines of therapy (e.g., relapsed/refractory
NSCLC and melanoma).

Patients and Methods
Study design and treatment

This open-label, multicenter, phase 1/2, first-in-human trial (clinicaltrials.gov:
NCT02988817) consisted of a dose-escalation phase and a dose-expansion
phase. The dose-escalation phase included adults with relapsed or refractory
cancer of the ovary, cervix, endometrium, thyroid, NSCLC, or melanoma
(cutaneous mucosal, acral, or uveal melanoma) who were not candidates for
further standard therapy. Two treatment schedules of EnaV administration
were assessed: a 21-day schedule, with a single dose administered intravenously
over a 3-week period (Q3W), and a 28-day schedule with three weekly doses
followed by a 1-week drug holiday over a 4-week period (3Q4W) (Supple-
mentary Fig. S1). The Q3W dose schedule was initiated based on single patient
cohorts for the initial EnaV doses of 0.3 mg/kg and 0.6 mg/kg. Subsequent
dose escalation used a Bayesian continual reassessment model for the Q3W
group with planned intervals up to a maximum of 2.8 mg/kg Q3W until the
maximum tolerated dose (MTD) and/or recommended phase 2 dose (RP2D)
was identified. When a minimum of eight patients had been treated and
evaluated for dose-limiting toxicities (DLT), and the 1.5 mg/kg dose level
declared safe for the Q3W dose schedule, dose escalation in the 3Q4W dose
schedule group was initiated and used a 3 + 3 design with an optimized range
of planned doses (0.6-1.2 mg/kg).

The dose-expansion phase was designed to provide further data on the
safety, tolerability, and efficacy of the selected RP2D. The populations en-
rolled in the dose-expansion cohorts are shown in Table 1. Briefly, cohorts 1,
2, and 8 included previously treated patients with advanced or metastatic
NSCLC who received EnaV 1.8 mg/kg or 2.2 mg/kg Q3W or 1.0 mg/kg
3Q4W. Cohorts 3 and 4 included previously treated patients with advanced
or metastatic melanoma who received EnaV 2.2 mg/kg Q3W. Cohort 5 in-

cluded previously treated patients with advanced or metastatic sarcoma who
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TABLE 1. Study cohorts in the dose-expansion phase.

Cohort Tumor type Biomarkers

EnaV dosing

Other entry criteria schedule

1 NSCLC Sensitizing EGFR mutations and/or mutations
targeted by third-generation TKils

2 NSCLC No activating EGFR mutations or ALK
rearrangements

3 Melanoma BRAF V600 mutation

4 Melanoma BRAF V600 wild-type

5 Sarcoma -

6 Metastatic solid —

tumor®
7 Ovarian cancer —
8 NSCLC No activating EGFR mutations or ALK

rearrangements

<4 prior systemic treatments; EGFR inhibitor,
PD-1/PD-L1 inhibitor, or platinum-doublet as
the most recent therapy

<2 prior lines of therapy, which included an EGFR 1.8 mg/kg or
inhibitor, PD-1/PD-L1 inhibitor, or platinum- 2.2 mg/kg Q3W
based chemotherapy

<4 prior systemic treatments; BRAF inhibitor or 2.2 mg/kg Q3W
checkpoint inhibitor as the most recent
therapy

Up to three prior systemic treatments; the last

2.2 mg/kg Q3W

2.2 mg/kg Q3W
treatment should have been a checkpoint
inhibitor

<3 prior systemic treatments. Limited to
undifferentiated pleomorphic sarcoma,
liposarcoma, leiomyosarcoma, synovial

2.2 mg/kg Q3IW

sarcoma, Ewing sarcoma, osteosarcoma, and
chondrosarcoma

Failed prior treatment with a PD-1/PD-L1
inhibitor; immune checkpoint inhibitor as the
most recent therapy

Platinum-resistant; failed >2 prior systemic

1.0 mg/kg 3Q4W

2.2 mg/kg Q3W
therapies but not more than five for recurrent
disease

<2 prior lines of therapy, including an EGFR
inhibitor, PD-1/PD-L1 inhibitor, or platinum-
based chemotherapy

1.0 mg/kg 3Q4W

*Excluding NSCLC, melanoma, sarcoma, and ovarian cancer unless a known AXL gene amplification was present.

received EnaV 2.2 mg/kg Q3W. Cohort 6 included patients with metastatic
solid tumors (excluding NSCLC, melanoma, sarcoma, and ovarian cancer
unless a known AXL gene amplification was present) whose disease pro-
gressed following PD-1/PD-L1 inhibitor therapy for metastatic disease as the
last prior treatment and received EnaV 1.0 mg/kg 3Q4W. Cohort 7 included
patients with platinum-resistant ovarian cancer who received EnaV
2.2 mg/kg Q3W.

Prophylactic constipation-mitigation measures included administration of
oral bisacodyl (starting dose, 5 mg once daily) or oral docusate sodium (if
bisacodyl was unavailable; starting dose, 100 mg twice daily) on day 5 fol-
lowing administration of EnaV until day 21 for the Q3W dose schedule and
until day 28 for the 3Q4W dose schedule, with dose adjustments as required.
Patients were given dietary guidance to prevent constipation and a patient
diary for recording stool frequency, consistency, and use of prophylactic
treatment. The patient diary also contained guidance on modification of the
prophylactic treatment dosing as needed.

The study was approved by an Independent Ethics Committee or Institu-
tional Review Board at each participating site. The trial was conducted in
accordance with the International Council for Harmonization E6 guideline
for Good Clinical Practice, applicable local regulations, and ethical principles

of the Declaration of Helsinki. In addition, the trial was conducted in ac-
cordance with US FDA 21 Code of Federal Regulations parts 50, 56, and
312 and the Clinical trials-Directive 2001/20/EC of the European Parliament
and of the Council. All patients provided signed, informed consent before
any trial-related procedures were carried out. The manuscript was drafted
following the relevant portions of the CONSORT guidelines and checklist, as

this was a phase 1/2 open-label nonrandomized study.

The sponsor discontinued the clinical development of EnaV in November
2020 but continued to offer treatment to those who were still deriving
clinical benefit. Dose-escalation and dose-expansion data collected up to and
including the data cutoff of March 22, 2021, are included in this analysis.

Patients

In both the dose-escalation and dose-expansion phases, eligible patients
were >18 years of age, had measurable disease according to RECIST vl.1,
Eastern Cooperative Oncology Group performance status of 0 or 1, and a life
expectancy of >3 months. Key inclusion and exclusion criteria for both the
dose-escalation and dose-expansion phases are shown in Supplementary
Table S1. Of note, tumoral AXL expression was not assessed prospectively
and did not serve as a selection criterion. For the dose-escalation phase,

Cancer Res Commun; 5(11) November 2025
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eligible patients had relapsed or refractory NSCLC, melanoma, or ovarian,
cervical, endometrial, or thyroid cancer and had disease progression fol-
lowing available standard therapy (or were not candidates for standard
therapy). For the dose-expansion phase, eligible patients had advanced and/
or metastatic solid tumors, including NSCLC, melanoma, sarcoma, ovarian
cancer, and other solid tumors, whose disease had progressed following prior
therapies, and were not candidates for standard therapy. Detailed entry
criteria for the eight dose-expansion cohorts are summarized in Table 1.
Fresh formalin-fixed paraffin-embedded tumor tissue samples were required
at screening after failure/stopping of the last prior treatment for patients in
the dose-expansion phase; an archival tumor sample was acceptable for the
dose-escalation part. Patients were excluded if they had acute deep vein
thrombosis (or clinically relevant pulmonary embolism) not stable for at
least 4 weeks prior to the first dose of EnaV, history of thromboembolic
events, clinically significant cardiac disease, ongoing or recent significant
autoimmune disease, history of grade >3 immune-related adverse events
(AE), or active grade >2 peripheral neuropathy. Patients who received major
surgery within 4 weeks before the first dose of EnaV were excluded. Patients
who received any prior therapy with a conjugated or unconjugated auristatin

derivative/vinca-binding site targeting payload were excluded.

Endpoints and assessments

The primary objective was to determine the MTD (dose escalation) and
safety profile of EnaV in patients with select solid tumors (dose expansion).
Secondary objectives included characterization of EnaV PK, evaluation of the
antitumor activity (measured by tumor shrinkage and per RECIST v1.1), and
retrospective evaluation of AXL expression in tumor biopsies. The primary
endpoints were DLTs and the severity and frequency of AEs per NCI
Common Toxicity Criteria for Adverse Events v4.03. The secondary end-
points included safety laboratory parameters, PK profile, immunogenicity,
antitumor activity, and AXL expression in tumor biopsy. Efficacy was
assessed by tumor imaging via CT scan/objective response based on RECIST
v1.1, overall survival (OS), progression-free survival (PFS), and duration of
response. CT imaging was performed at baseline and every 6 weeks [in
cohorts treated on Q3W schedule and cohort 8 (3Q4W schedule)] or every
8 weeks [in cohort 6 (3Q4W schedule)] + 7 days from cycle 1 day 1 until
disease progression per RECIST v1.1. Efficacy assessments were performed
by the investigator. In addition, assessments of CA-125 response (19) were

performed for any patient with ovarian cancer.

Safety assessments, performed throughout the study and until 30 days after the
last study treatment, included the frequency and severity of treatment-
emergent AEs (TEAEs), laboratory assessments, vital signs, electrocardio-
grams, and physical examinations. TEAEs were coded using Medical Dictio-
nary for Regulatory Activities (MedDRA) v24.0, and TEAEs and laboratory
assessments were graded using NCI Common Toxicity Criteria for Adverse
Events v4.03. AEs of special interest (AESIs) were selected based on the events
previously reported for other vedotin ADCs and included constipation, neu-
tropenia, peripheral neuropathy, and immune-related AEs (11-13, 20).

AXL expression in the tumor biopsies collected at screening was measured at
a central laboratory, using an IHC assay (antibody clone 7E10, 1:10,000;
Thermo Fisher Scientific; RRID: AB_10978746) on an automated staining
platform. Tumor sections were scored for AXL expression by a certified
pathologist both in terms of percentage of tumor cells staining positive for

» «

AXL and AXL staining intensity across three levels (“1+ = weak,” “2+ =
moderate,” and “3+ = strong”) as previously described in the literature (21).
AXL expression was reported as both the percentage of tumor cells staining
positive for AXL at any intensity (>1+) and the total H-score, which was
calculated as the sum of weighted percentiles of tumor cells positive for AXL
staining at each intensity level. Blood samples for PK assessment of EnaV
and free MMAE were collected before treatment and at intervals after dosing
for both treatment schedules in the dose-escalation phase. Two separate
assays were used for EnaV, one for detecting EnaV only, and one for

detecting EnaV and nonconjugated HuMax-AXL.

Statistical analysis

All patients who received at least one dose of EnaV were included in both the
safety and efficacy analyses. Patients who received at least one dose of study
drug and had at least one postdose PK measurement were included in the PK
analysis set. Data were summarized using descriptive statistics for continu-

ous data and/or contingency tables for categorical data.

Exploratory analysis

A subset of CT images from patients with NSCLC treated with 1.0 mg/kg
(3Q4W), 1.8 mg/kg (Q3W), or 2.2 mg/kg EnaV (Q3W) obtained at pre-
treatment (n = 77) and cycle 2 posttreatment (n = 50) time points were
analyzed. A semiautomatic tumor segmentation was performed by a board-
certified, thoracic fellowship-trained radiologist using the ITK-SNAP software
(RRID: SCR_017341) (22). All visible tumor tissue identified on the soft-tissue
CT window was used as the segmentation target. Tumors were examined using
CaPTk (v1.7.2) (23), deriving 225 radiomic features from pretreatment and
cycle 2 posttreatment CT images. Batch effects were balanced using nested
ComBat (24). Radiomic feature dimensionality was reduced in two stages, all in
the absence of clinical outcome information: clustering features with >80%
similarity and selection of representative features from each cluster followed by
principal component (PC) analysis. This approach resulted in reductions to
21 features at pretreatment, 22 features at cycle 2, and 15 longitudinal features
(intersection between the 21 and 22 features). Radiomic PC1 was utilized in
statistical models to assess OS and PFS with a Cox proportional hazards model,
in which PCI was stratified as high or low risk at the median value or treated as
a continuous variable. Overall response rate (ORR) and disease control rate

(DCR) were analyzed using a logistic regression model.

Results
Patients and treatment exposure

In the dose-escalation phase, 47 patients were enrolled and received treatment:
22 patients (46.8%) had ovarian cancer, 9 (19.1%) had melanoma, 8 (17.0%) had
NSCLC, 5 (10.6%) had endometrial cancer, and 3 (6.4%) had cervical cancer.
Thirty-two patients received EnaV Q3W, and 15 received EnaV 3Q4W (Sup-
plementary Fig. S1). In the dose-expansion phase, 189 patients received the Q3W
schedule with a median of 2 (range, 1-30) doses of EnaV, and 70 patients re-
ceived the 3Q4W schedule with a median of 6 (range, 1-33) doses of EnaV. At
the time of data cutoff, 256 of 259 patients had discontinued treatment; the most
common reason for discontinuation was disease progression (64.6% and 71.4%
in the Q3W and 3Q4W dose schedule groups, respectively).

Demographic and baseline characteristics of patients in the eight cohorts
included in the dose-expansion phase are shown in Table 2. Patients
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TABLE 2. Demographics and baseline characteristics of patients in the dose-expansion population by cohort.

Solid Ovarian
NSCLC Melanoma Sarcoma tumors cancer
1 2 8 3 4 5 6 7

2.2 mg/kg 2.2 mg/kg 1.8 mg/kg

1.0 mg/kg 2.2 mg/kg 2.2 mg/kg 2.2 mg/kg 1.0 mg/kg 2.2 mg/kg

Q3w Q3w Q3w 3Q4W Q3w Q3w Q3w 3Q4W Q3w
Cohort (n = 22) (n = 55) (n =21) (n=26) (n=16) (n = 25) (n = 25) (n=44) (n=25)
Female, n (%) 13 (59.0) 25 (455) M (524) 13(50.0) 8 (50.0) 7 (28.0) 14 (56.0) 17 (38.6) 25 (100.0)
Median age (range, years) 64.0 66.0 61.0 59.5 58.0 64.0 58.0 63.5 62.0
(48-75) (38-77) (37-78) (39-77) (38-78) (35-79) (36-81) (23-80) (41-80)
>65 years of age, % 455 56.4 28.6 34.6 125 48.0 40.0 47.7 36.0
White race, n (%) 18 (81.8) 50 (90.9) 20(952) 23(885) 12(750) 21(84.0) 24(96.0) 37(841) 20 (80.0)
ECOG PS, n (%)
0 4 (18.2) 13 (23.6) 4 (19.0) 6 (23.) 7 (43.8) 13 (52.0) 8 (32.0) 1N (25.0) 7 (28.0)
1 17 (77.3) 42 (76.4) 17 (81.0) 20 (76.9) 9 (56.3) 12 (48.0) 17 (68.0) 33 (75.0) 18 (72.0)
2 1(4.5) — — — - — — — —
Median % AXL-positive tumor cells 5.5 2 1 5 10 15 68.8 1 5
(range) (n) (0-73) (0-90) (0-60) (0-98) (0-95) (0-100) (0-95) (1-100) (0-80)
(n =18) (nh=34) (=1 wW=22 n©=12) (n=19) (n=14) (=34 ((n=16)
Cancer type, n (%)
NSCLC 22 (100.0) 55 (100.0) 21(100.0) 26 (100.0) O 0 0 0 0
Melanoma 0 0 0 0 16 (100.0) 25 (100.0) O 0 0
Sarcoma 0 0 0 0 0 0 25 (100.0) O 0
Ovarian cancer 0 0 0 0 0 0 0 0 25 (100.0)
Colorectal cancer 0 0 0 0 0 0 0 7 (15.9) 0
HNSCC 0 0 0 0 0 0 0 7 (15.9) 0
Mesothelioma 0 0 0 0 0 0 0 6 (13.6) 0
RCC 0 0 0 0 0 0 0 50.4) 0
Miscellaneous cancers 0 0 0 0 0 0 0 19@M32) 0
Median no. prior systemic anticancer 3 2 1 2 2 2 1 2 3
therapy lines (range) (0-4) (0-4) 1-2) (0-3) (0-3) (0-3) 0-3) 0-7) (0-5)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; HNSCC, head and neck squamous cell carcinoma; PS, performance status; RCC, renal cell

carcinoma.

included in this study were generally representative of patients with advanced
solid tumors across broader populations in clinical practice (Supplementary
Table S2). Patients in the expansion cohorts received a median of 1 to >3 prior
lines of systemic anticancer therapy; the most heavily pretreated cohorts were
cohort 1 (NSCLC) and cohort 7 (ovarian cancer), with 63.6% and 52.0% of
patients receiving >3 lines of prior therapy, respectively. Among patients with
evaluable tumor tissue, median AXL expression (percentage of AXL-positive
tumor cells) at baseline ranged from 1.0% to 5.5% in the NSCLC cohorts and
10.0% to 15.0% in the melanoma cohorts; this was 68.8% in the sarcoma
cohort, 1.0% in the mixed solid tumors cohort that received prior PD-1/PD-
L1 inhibitor treatment, and 5.0% in the ovarian cancer cohort.

Safety
Dose-escalation phase: determination of MTD

Patients received a median of 4 (range, 1-20) and 6 (range, 2-18) doses of
EnaV in the Q3W and 3Q4W dosing schedules, respectively. All patients in

the dose-escalation phase experienced TEAEs; the incidence of treatment-
related AEs (TRAEs) was 96.9% in the EnaV Q3W and 100.0% in the EnaV
3Q4W groups. A total of four DLTs were observed in the Q3W group at
doses of 2.0 mg/kg (grade 3 constipation), 2.2 mg/kg (grade 3 constipation
and grade 3 vomiting), and 2.4 mg/kg (grade 3 gamma-glutamyl transferase
increase). Two DLTs were observed in the 3Q4W group, both at the 1.2-
mg/kg dose (febrile neutropenia and diarrhea). The MTD and RP2D were
determined to be 2.2 mg/kg for the Q3W dose schedule and 1.0 mg/kg for
the 3Q4W dose schedule; per protocol, some patients in cohort 2 of the dose-
expansion phase received an EnaV dose of 1.8 mg kg Q3W. A summary of
safety and TEAEs reported in >20% of patients in the EnaV Q3W and 3Q4W
groups are shown in Supplementary Tables S3 and S4.

Dose-expansion phase

TEAEs observed in >20% of patients in expansion cohorts are shown in
Supplementary Table S5. Grade 3 or 4 TEAEs were observed in 65.6%
(n = 124) of patients in the EnaV Q3W group and 48.6% (n = 34) of patients
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in the 3Q4W group. The most frequent TRAEs reported in the EnaV Q3W
and 3Q4W groups were fatigue (48.1%; 42.9%), constipation (47.1%; 30.0%),
nausea (40.7%; 28.6%), and decreased appetite (26.5%; 27.1%), followed by
alopecia (24.9%) in the Q3W group and peripheral sensory neuropathy
(24.3%) in the 3Q4W group (Table 3).

In the dose expansion phase, a total of 49 (25.9%) patients in the Q3W group
and 14 (20.0%) patients in the 3Q4W group experienced a TEAE that led to
study drug discontinuation. The most frequent TEAEs leading to discon-
tinuation in the Q3W group were peripheral sensorimotor neuropathy and
peripheral sensory neuropathy [7 (3.7%) patients each]. In the 3Q4W group,
the most frequent TEAEs leading to discontinuation were peripheral sen-
sorimotor neuropathy [3 (4.3%) patients] and fatigue [2 (2.9%) patients].

The most common AESIs reported in the EnaV Q3W and 3Q4W groups are
shown in Table 3. Two patients died because of septic shock considered
related to EnaV. Infusion-related reactions were reported in six and two
patients in the Q3W and 3Q4W groups, respectively. No safety concerns
with respect to changes in laboratory values were observed in any EnaV
cohort.

Efficacy
Dose-escalation phase

In patients who received the EnaV Q3W dose schedule (n = 32), the ORR
was 9.4%, comprising three partial responses, one each at the EnaV
1.5-mg/kg, 2.2-mg/kg, and 2.4-mg/kg dose levels; the DCR consisting of
complete response, partial response, and stable disease (SD) was 68.8%. No
responses were observed in patients who received the EnaV 3Q4W dose
schedule (n = 15), and the DCR was 46.7%.

Dose-expansion phase

Efficacy outcomes for the dose-expansion cohorts are shown in Table 4.
Overall, the investigator-assessed ORR per RECIST ranged from 4.5% to
12.5% across all Q3W dose schedule cohorts and from 9.1% to 11.5% across
all 3Q4W dose schedule cohorts. Among patients with NSCLC who received
the EnaV Q3W dose schedule [cohorts 1 (n = 22) and 2 (n = 76)], the ORR
per investigator assessment varied from 4.5% to 9.1%, DCR varied from
47.6% to 49.1%, median PFS varied from 2.2 to 2.6 months, and median OS
varied from 8.7 to 16.5 months. Among patients with NSCLC who received
the EnaV 3Q4W dose schedule [cohort 8 (n = 26)], the investigator-assessed
ORR was 11.5% (95% confidence interval, 2.4%-30.2%), DCR was 50.0%,
median PFS was 2.0 months, and median OS was 11.4 months. Waterfall
plots showing best change from baseline in sum of target lesions for the
NSCLC dose-expansion cohorts, along with AXL expression in relation to
efficacy outcomes, are shown in Fig. 1. Among the other cohorts, responses
were observed in patients with melanoma (ORR, 12.0%-12.5%), ovarian
cancer (ORR, 8.0%), and solid tumors (ORR, 9.1%). In the Q3W ovarian
cancer cohort, 9/15 (60%) patients were evaluable for CA-125; one patient in
the 2.4 mg/kg cohort had a CA-125 response. In the 3Q4W ovarian cancer
cohort, 5/7 (71.4%) patients were evaluable for CA-125; no CA-125 re-

sponses were observed.

Box-and-whisker plots showing baseline tumor H-score levels for AXL ex-
pression by best overall response by investigator assessment for the other
cohorts are shown in Supplementary Fig. S2, with no consistent differences
observed across clinical response categories.

PK

PK data from patients treated with EnaV 0.3 to 2.4 mg/kg Q3W and with
EnaV 0.6 to 1.2 mg/kg 3Q4W in the dose-escalation phase indicate that there
was dose-related increase for both EnaV and MMAE, as shown in Fig. 2 and
Supplementary Fig. S3. EnaV showed a relatively fast elimination, with
median half-life ranging from 0.9 to 2.2 days (Q3W) and 1.1 to 2.1 days
(3Q4W) across the dose range tested. The Cp,x for EnaV was observed
shortly after infusion, and the MMAE concentrations peaked around day 4
(Fig. 2).

Exploratory image-based analysis

The cycle 2 radiomics signature and the longitudinal signature both corre-
lated with disease control [both P = 0.03; OR: 1.37 (95% confidence interval,
1.02-1.82); [Supplementary Table S6]]. We observed that radiomics features
capturing the change in tumor characteristics over the treatment course
differed from those that identified variability in tumor structure at static time
points (Supplementary Table S7). For example, unlike the baseline and cycle
2 radiomics signatures, the imaging features contributing most to the lon-
gitudinal radiomics signature did not include shape features. No association

between radiomics signatures and OS or PFS was observed.

Discussion

This first-in-human, phase 1/2, dose-escalation and dose-expansion study
sought to define the MTD and RP2D and determine the efficacy and safety of
EnaV, an AXL-directed ADC, in a mixed population of patients with solid
tumors, including NSCLC, melanoma, ovarian cancer, sarcoma, and other
malignancies. The dose-expansion phase was designed to provide further
data on the safety, tolerability, and antitumor activity of the MTD/RP2D of
EnaV from the dose-escalation phase: 2.2/1.8 mg/kg with the Q3W dosing
schedule and 1.0 mg/kg with the 3Q4W dosing schedule. The populations
included in this study were selected based on known or hypothesized high
expression of tumoral AXL supported by reports in the literature that
tumoral AXL expression is increased upon development of drug resistance in
prior lines of therapy (1, 3-8). Patients with NSCLC were the major focus of
this dose-optimization study as initial studies showed promise in this patient
population, and patients were stratified by EGFR mutation status based on
the potential role of AXL overexpression in acquired resistance to TKI
therapy (5). The inclusion of platinum-resistant ovarian cancer as an ex-
pansion cohort in the study was based on the literature suggesting that
platinum resistance may promote a mesenchymal phenotype, which is as-
sociated with elevated AXL expression in tumors (25). The sarcoma cohort
was included based on the known intrinsically high expression of AXL in
these tumors as well as preclinical studies that showed EnaV was able to elicit
antitumor activity in patient-derived xenograft models of soft-tissue sarcoma
(17). In contrast, pancreatic cancer was excluded because of its presumed
intrinsic resistance to antitubulin agents and its high expression of ATP-
binding cassette drug transporters, including MDR1 (26, 27).

AXL expression is dynamic, and patients were not assessed for AXL ex-
pression in their tumors by IHC prior to study enrollment. To enable pro-
spective patient selection based on AXL expression, a validated IHC assay
with a clinically defined expression cutoff is required. However, as this was a
first-in-human study with EnaV, the threshold of tumoral AXL expression
needed to elicit clinical activity was unknown. Moreover, it was hypothesized
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TABLE 3. TRAEs (reported as PTs) in >20% of patients, grade >3 TRAEs in >5% of patients, and AESIs in >10% of patients in the dose-expansion

phase.

EnaV Q3W (n = 189)

EnaV 3Q4W (n = 70)

TRAE, n (%) All AEs Grade >3 All AEs Grade >3
Fatigue 91 (48.1) 7 (3.7) 30 (42.9) 3(4.3)
Constipation 89 (47.1) 14 (7.4) 21 (30.0) 3(4.3)
Nausea 77 (40.7) 3 (1.6) 20 (28.6) 0
Decreased appetite 50 (26.5) 1(0.5) 19 (27.) 0
Alopecia 47 (24.9) — 7 (10.0) -
Vomiting 34 (18.0) 200 9 (12.9) 0
Diarrhea 35 (18.5) 5(2.6) 10 (14.3) 0
Peripheral sensory neuropathy 34 (18.0) 3 (1.6) 17 (24.3) 1(1.4)
Abdominal pain 30 (15.9) 20 229 0
Neutropenia 36 (19.0) 24 (12.7) 229 10.4)
AST increased 30 (15.9) 420 229 0

ALT increased 29 (15.3) 3(1.6) 3(4.3) 0
Hyponatremia 1 (5.8) 10 (5.3) 4 (5.7) 4 (5.7)
AESI, n (%) EnaV Q3W (n = 189) EnaV 3Q4W (n = 70)
AESI in >210% All grades Grade >3 All AEs Grade >3
Constipation 89 (47.1) 15 (7.9) 21 (30.0) 3(4.3)
Neutropenia 36 (19.0) 27 (14.3) 2 (29 10.4)
Diarrhea 35 (18.5) 6 (3.2) 10 (14.3) 0
Vomiting 34 (18.0) 5(2.6) 9 (12.9) 0
Peripheral sensory neuropathy 34 (18.0) 1(0.5) 17 (24.3) 10.4)
AST increased 30 (15.9) 5(2.6) 2 (29 10.4)
ALT increased 29 (15.3) 4 (20 3(4.3) 0
Anemia 25 (13.2) 9 (4.8) 5@ 10.4)
Peripheral neuropathy 3(1.6) 0 8 (1.4) 0

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; PT, preferred term.

that AXL-low or AXL-negative tumors might still benefit from EnaV
through bystander effects mediated by AXL-expressing immune cells. For
these reasons, tumor AXL expression was assessed retrospectively to deter-
mine its potential as an enrichment biomarker. Retrospective analysis of
AXL expression shown in Fig. 1 and Supplementary Fig. S2 highlights the

variability observed among patient samples in this study.

In the dose-expansion phase, EnaV showed a safety profile consistent with
that expected for an ADC with an MMAE payload, including AESIs of
constipation, neutropenia, and peripheral neuropathy. AESIs were generally
comparable with what was observed with other ADCs with a similar payload,
although rates of constipation were higher among EnaV-treated patients
(11-14). The most common TRAEs in this study were fatigue (48.1%),
constipation (47.1%), and nausea (40.7%) in the EnaV Q3W group and
fatigue (42.9%), constipation (30.0%), nausea (28.6%), and decreased appe-
tite (27.1%) in the EnaV 3Q4W group. Overall, patients in the EnaV Q3W
group (n = 189) had a higher incidence of serious AEs (51.9% vs. 42.9%,
respectively) and AEs leading to discontinuation (25.9% vs. 20.0%) com-
pared with the 3Q4W group (n = 70). These discontinuation rates were

similar to those observed for other ADCs with a similar payload (11-13, 20).
Two patients experienced fatal TEAEs considered related to EnaV treatment;
both deaths were due to septic shock and occurred during the first treatment
cycle in patients receiving EnaV 2.2 mg/kg Q3W. It is important to note that
late-stage cancer is a risk factor for developing sepsis (28), and rates of
serious neutropenia and febrile neutropenia in our study were low, occurring

in 3 (1.2%) patients and 4 (1.5%) patients, respectively.

EnaV treatment both at 2.2 mg/kg Q3W and 1.0 mg/kg 3Q4W did not result
in clinically meaningful responses in our unselected population of patients
with recurrent or metastatic cancers who had recent disease progression on
or after chemotherapy. Of note, the results showed that the ORRs with EnaV
were not higher than those reported for most single-agent chemotherapy
options used currently in therapy for similarly eligible patients. Among
patients with advanced/recurrent NSCLC, response rates to chemotherapy in
the second-line setting historically range from 9% to 17% (29-33), which is
comparable with the response rates observed in patients with NSCLC in the
current study. Most patients with NSCLC showed reduction in tumor size

upon receiving EnaV; however, many of these reductions in tumor size were
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TABLE 4. Clinical activity in the dose-expansion phase (confirmed responses per investigator assessment).
Solid Ovarian
NSCLC Melanoma Sarcoma tumor® cancer
Cohort 1 2 8 3 4 5 6 7
2.2mg/kg 2.2mg/kg 1.8 mg/kg 1.0 mg/kg 2.2 mg/kg 2.2mg/kg 2.2mg/kg 1.0 mg/kg 2.2 mg/kg
Q3w Q3w Q3w 3Q4W Q3w Q3w Q3w 3Q4W Q3w
Dose (n = 22) (n = 55) (n =21) (n = 26) (n =16) (n = 25) (n = 25) (n = 44) (n = 25)
Confirmed best overall
response, n (%)°
CR 0 0 0 0 0 0 0 1(2.3) 0
PR 1(4.5) 59D 1(4.8) 3 (1.5) 2 (12.5) 3 (12.0) 0 3(6.8) 2 (8.0)
SD 8 (36.4) 22 (40.0) 9 (429 10 (38.5) 7 (43.8) 14 (56.0) 15 (60.0) 12 (27.3) 10 (40.0)
PD 8 (36.4) 16 (29.1) 7 (33.3) 10 (38.5) 5 (31.3) 7 (28.0) 5 (20.0) 23 (52.3) 10 (40.0)
NE 5(22.7) 12 (21.8) 4 (19.0) 3 (1.5) 2 (12.5) 1(4.0) 5 (20.0) 5(1.4) 3(12.0)
ORR, % (95% CI) 4.5 9l 4.8 1.5 12.5 12.0 0 9.1 8.0
(01-22.8) (3.0-20.0) (0.J-23.8) (2.4-30.2) (1.6-38.3) (2.5-31.2) (2.5-21.7) (1.0-26.0)
DCR, % (95% CI) 40.9 491 47.6 50.0 56.3 68.0 60.0 36.4 48.0
(20.7-63.6) (35.4-62.9) (25.7-70.2) (29.9-70.1) (29.9-80.2) (46.5-85.1) (38.7-78.9) (22.4-52.2) (27.8-68.7)
Median PFS, months 2.6 2.2 2.6 2.0 2.6 2.8 2.6 1.9 1.6
(95% Cl) (1.2-2.8) (1.4-3.9) (11-4.0) (1.4-4.7) (1.2-3.9) (1.3-5.0) (1.4-4.1) (1.6-2.1) (1.3-3.0)
Median time to response, 1.2 1.6 1.4 1.6 2.8 1.7 - 1.6 1.2
months (95% CI) (NR-NR) (1.2-NR) (NR-NR) (1.3-NR) (2.5-NR) (1.6-NR) (1.5-NR) (1.2-NR)
Median OS, months (95% CI) 16.5 n.3 8.7 n.4 8.6 9.2 171 7.0 8.4
(41-NR) (8.0-15.5) (5.8-14.1) (41-NR) (3.6-19.1) (4.0-14.9) (5.7-24.3) (5.2-NR) (6.5-12.4)

Abbreviations: CI, confidence interval; CR, complete response; DCR, disease control rate (CR + PR + SD); NE, not evaluable; NR, not reached; PD, progressive

disease; PR, partial response.

*Includes colorectal cancer (n = 7), mesothelioma (n = 6), renal cell carcinoma (n = 5), squamous cell carcinoma of the head and neck (n = 7), and other

miscellaneous cancers (n = 19) excluding NSCLC, melanoma, sarcoma, and ovarian cancer unless a known AXL gene amplification was present.

bAssessed by investigator.

not sufficient for patients to be classified as having a response. Patients with
NSCLC receiving EnaV Q3W showed similar DCRs to those receiving EnaV
3Q4W (40.9%-49.1% vs. 50.0%, respectively). Due to factors such as low
response rates, interpatient variability, and available samples in the
biomarker-evaluable population, radiomics-based exploratory analyses did
not produce conclusive results. Dose optimization (Q3W and 3Q4W) did
not improve the risk/benefit ratio sufficiently to justify further development

for monotherapy use, and the sponsor ceased further clinical development.

Tumoral AXL expression at baseline (from tumor biopsies collected fol-
lowing disease progression on the last prior therapy) was generally low
(<15% median AXL+ tumor cells) in all cohorts except for sarcoma (68.8%
median AXL+ tumor cells) (Table 2), a tumor type with known high intrinsic
AXL expression. These findings do not support the original hypothesis that
AXL expression is induced as a robust resistance mechanism to prior ther-
apy. Additionally, tumoral AXL expression by IHC showed a high degree of
heterogeneity among partial responders and was not significantly associated

with clinical response (Fig. 1; Supplementary Fig. S2).

Whereas the low levels of AXL expression in some of the cohorts may
explain the lack of clinically meaningful activity by EnaV, no objective re-

sponses were observed in patients in the sarcoma cohort despite having the

highest median percentage of AXL-positive tumor cells. The relative lack of
objective response in the sarcoma cohort is likely due to the aggressive
nature of the disease and intrinsic resistance of the tumor cells to tubulin-
targeting payloads, including MMAE (34), that could not be overcome de-
spite the increased payload delivery facilitated by high tumoral AXL ex-
pression. However, because sarcoma is heterogenous and frequently does not
respond to treatment, SD is often considered a clinically meaningful out-
come in this indication. Indeed, patients with sarcoma had a high rate of SD
(60%) and the longest median OS (17.1 months) of any tumor type included
in this study. Other ADCs, including trastuzumab deruxtecan and sacitu-
zumab govitecan, have shown efficacy despite the low expression of antibody
target (35, 36). Nonetheless, this result raises questions about the potential
for EnaV in AXL-expressing tumors. A potential limitation of our study is
the lack of on-treatment biopsy data confirming MMAE delivery to the
tumor, which prevented the investigation of drug delivery. Without a bio-
marker to confirm whether the MMAE is delivered to the tumor site, payload
delivery remains uncharacterized, potentially confounding strategies to increase
efficacy. The efficacy observed with ADCs containing MMAE as a payload
suggests that impaired payload delivery could negatively affect clinical activity.
However, it is possible that the tumor types in studies of other MMAE-
containing ADCs may be more sensitive to the payload (11-14). It is also
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possible that other factors, including internalization and/or intracellular release of
the cytotoxic payload, as well as a payload resistance mechanism (e.g., drug efflux
pumps), could contribute to the lack of clinically meaningful activity even in
AXL-positive tumors. Increasing the payload-to-antibody ratio could potentially
mitigate these mechanisms and increase efficacy, particularly among patients
with NSCLC, as free MMAE can generate bystander toxicity to eliminate sur-

rounding tumor cells (15).

Previous studies have reported an association between AXL expression and
drug resistance (4, 5, 9). One possible mechanism is cross-talk between AXL
and other RTK family members. AXL is able to heterodimerize with TAM/
non-TAM RTK family members, such as EGFR, MET, and platelet-derived
growth factor, allowing them to avoid the effects of TKIs (37). For example,
heterointeractions between AXL and HER2 and AXL and EGFR have been
shown to activate downstream signaling pathways. Therefore, it is possible
that AXL-targeted therapy as a component of combination treatment may be
able to prevent escape due to reverse cross-talk, as opposed to single-agent
therapy. In preclinical studies using a melanoma model, the activity of an
AXL-directed ADC was potentiated by combination with MAPK inhibitors
(15), which also suggests a potential role for AXL-directed therapy in

combination with other targeted therapies. Another possible approach to
improving activity in future studies is to use an alternative chemotherapeutic
component. A recent preclinical study with an AXL-targeted ADC conju-
gated to a pyrrolobenzodiazepine cytotoxin showed potentially promising
results in a BRCAI-mutated ovarian cancer model, highlighting the potential

benefit of ADCs with varied mechanisms of action (38).

Retrospective exploratory analysis of CT images from a subset of patients
with NSCLC demonstrated a correlation between disease control and
radiomics signatures at both cycle 2 and longitudinally. Though preliminary,
these results are notable given that the signatures were derived independent
of any clinical outcome and among different dose levels and schedules. The
hypotheses behind this analysis are linked to radiomics features not visually
apparent using standard imaging approaches. These features capture char-
acteristics of tumor heterogeneity typically associated with intratumoral
genetic or molecular variability, the tumor-immune microenvironment
composition, or vascular biology—all of which have been reported to predict
clinical outcomes in patients treated with different drugs (39-43). Notably,
the primary contributors to the longitudinal radiomics signature excluded
any shape features included in the baseline and cycle 2 radiomics signature,
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FIGURE 2. PK profile for EnaV and MMAE in the dose-escalation phase. Plasma/serum concentrations of (A) conjugated EnaV and (B) MMAE at
Q3W. Dots indicate observed data; lines indicate mean data. LLOQ, lower limit of quantitation.

suggesting that the change in overall tumor form may not be the most
important indicator of longitudinal response in this cohort. Further valida-
tion of these signatures in an independent NSCLC patient cohort is required
to assess the robustness of their prognostic and predictive effects.

In addition to its role as a transforming oncogene, AXL has emerged as a
promising target for immuno-oncology because of its involvement in
modulating innate immune responses and immune surveillance within the
tumor microenvironment (44). Multiple compounds targeting AXL in breast
cancer are currently under development, particularly in combination with
immune checkpoint inhibitors (45). To the best of our knowledge, com-
bining an AXL-targeted ADC with an immune checkpoint inhibitor has not
been clinically tested but may hold potential for further development in the
field of immuno-oncology. Clinical trials are currently underway to deter-
mine the safety and preliminary efficacy of chimeric antigen receptor (CAR)-
engineered immune cells, including a phase 1 study of CAR T-cell therapy in
patients with advanced AXL-positive lung cancer (NCT03198052) and a
phase 1 trial of CAR-NK cells in AXL-positive ovarian cancer and other solid
tumors (NCT05410717). Other types of AXL-targeted therapies undergoing
clinical development include small-molecule inhibitors, anti-AXL mAbs, and
AXL-targeting ADCs. Highly selective small-molecule inhibitors, such as
$49076 and bemcentinib (BGB324), have shown preliminary antitumor ac-
tivity in phase 1 and phase 2 trials, respectively, in patients with advanced
solid tumors (46, 47). Tilvestamab, an anti-AXL mAb, demonstrated a tol-
erable safety profile with limited preliminary antitumor activity in a phase
1 clinical trial of patients with relapsed, platinum-resistant high-grade serous
ovarian cancer (48). Mecbotamab vedotin (BA3011) is a conditionally active
anti-AXL and MMAE ADC currently under clinical investigation in a phase
1/2 study of mecbotamab vedotin alone or in combination with nivolumab
in adult and adolescent patients with advanced refractory sarcoma
(NCT03425279) (49, 50). Preliminary results showed an acceptable safety

profile and encouraging disease control; among 112 response-evaluable pa-
tients in the mecbotamab vedotin monotherapy and mecbotamab vedotin +
nivolumab arms combined, 5 (4.5%) treatment responses were observed,
with a DCR of 41% and an estimated 12-week PFS rate of 40% (50).

In conclusion, although EnaV showed a manageable safety profile that was
consistent with that of other ADCs in the vedotin class, antitumor activity as
monotherapy was modest in the selected tumor types. Of note, tumoral AXL
expression at baseline was highly heterogeneous among patients with clinical
response to EnaV. Further investigations exploring drug delivery to the tu-
mor site, alternative methods, and combination therapies are needed to as-

sess the potential of AXL as a target for the treatment of solid tumors.

Data Availability

Clinical trial data can be requested by qualified researchers for use in rig-
orous, independent scientific research as long as the trials are not part of an
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The data will be provided following review and approval of a research
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