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Background: This phase | dose-escalation (part A)/dose-expansion (part B) study evaluated the safety,
pharmacokinetics, pharmacodynamics, and preliminary efficacy of B0OS172738 [a selective rearranged during
transfection (RET) inhibitor] in patients with RET-altered tumors including RET-fusion-positive non-small-cell lung
cancer (NSCLC) and RET-mutant medullary thyroid cancer (MTC).

Patients and methods: Adult patients with advanced solid tumors with RET gene alteration received BOS172738
10-150 mg orally once daily in part A, and the recommended phase Il dose (RP2D) in part B. Primary endpoints
included safety (Common Terminology Criteria for Adverse Event v.4.03) and tolerability, and in part A, determining
the maximum tolerated dose (MTD) and RP2D. Secondary endpoints included objective response rate (ORR; RECIST
v.1.1), disease control rate (DCR), progression-free survival, duration of response (DoR), and pharmacokinetic
assessments. Exploratory endpoints involved pharmacodynamic biomarkers.

Results: A total of 117 patients were enrolled (67 part A, 50 part B). Patients had advanced disease, were heavily pretreated,
and 21% had brain metastases. In part A, three patients had dose-limiting toxicities, but MTD was not reached, with 75 mg
recommended for part B. At final cut-off (November 2023), 85% had BOS172738-related treatment-emergent adverse
events [54% grade >3, most common: blood creatine phosphokinase increased (25%), neutrophil count decreased (10%),
and anemia (9%)]. In RET-fusion-positive NSCLC, 28% had an objective response and 59% disease control, with a median
DoR (mDoR) of 10.17 months. In RET-mutant MTC, 30% had an objective response, and DCR was 74%, with a mDoR of
19.15 months.

Conclusions: BOS172738 showed preliminary efficacy and a manageable safety profile in RET-altered tumors, including
those resistant to prior therapies and in patients with brain metastases.

Key words: BOS172738, RET inhibitor, RET gene alterations, non-small-cell lung cancer (NSCLC), medullary thyroid
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INTRODUCTION

The rearranged during transfection (RET) proto-oncogene,
located on chromosome 10ql11.2, encodes a trans-
membrane receptor tyrosine kinase that plays an important
role in cell proliferation and survival.' Activation of RET
occurs upon binding with its ligand, the glial cell line-
derived neurotrophic factor family ligands (GFLs)."> The
RET—GFL complex leads to RET homodimerization and
autophosphorylation, with activation of the downstream
signaling pathways through mitogen-activated protein ki-
nase (MAPK) (involving RAS/RAF/MEK/ERK signaling),
phosphoinositide 3-kinase (PI3K), Janus kinase and signal
transducer and activator of transcription (JAK—STAT), and
protein kinase A (PKA).>® The RET activation of the MAPK/
PI3K/JAK—STAT/PKA pathways results in cell growth, pro-
liferation, and survival.'>

Alterations in the RET proto-oncogene can occur through
two main mechanisms, namely gene fusion and point
mutations, and both mechanisms are potent oncogenic
drivers in various cancers, leading to constitutive RET ac-
tivity.*> RET alterations through gene fusion occur in can-
cers such as non-small-cell lung cancer (NSCLC) and RET
fusions are present in ~10%-20% of papillary thyroid car-
cinomas, +1%-2% of NSCLC cases, and <1% of other solid
tumors.>”’ RET mutations are predominantly associated
with medullary thyroid carcinoma (MTC), occurring in over
60% of sporadic cases and over 90% of hereditary
MTC linked to the multiple endocrine neoplasia type 2
syndrome. %78

The development of RET inhibitors has been a key area of
interest in targeted cancer therapy.”””*" First-generation
multi-kinase inhibitors targeting RET, such as cabozantinib
and vandetanib, had limited efficacy and poor safety char-
acteristics due to low selectivity for RET and off-target ef-
fects.”*>** These limitations resulted in either lower
bioavailability in target tumor cells or suboptimal dosing, with
modest efficacy through RET inhibition.”**** The therapeutic
landscape for RET-altered tumors evolved with the develop-
ment of more selective RET inhibitors, such as selpercatinib
and pralsetinib.>*? These agents exhibit increased specificity
for RET, leading to improved clinical responses and a more
favorable safety profile. Selpercatinib and pralsetinib received
regulatory approval in 2020 and they are now standard-of-
care treatments for RET-aberrant cancers including RET-
fusion-positive thyroid cancer, lung cancer, other solid tu-
mors, and RET-mutant MTC. 5101213 However, the emergence
of resistance mechanisms to RET inhibitors, such as resistant
RET mutations (e.g. G810 solvent-front mutations: RET
G810R, G810S, and G810C mutations) and activation of
alternative signaling pathways, poses challenges to their long-
term efﬁcacy.‘c"ll'15 Furthermore, the development of brain
metastases in patients with RET-fusion-positive NSCLC is
common and is associated with a poor prognosis.’* In pa-
tients with stage IV RET-rearranged lung cancer, the lifetime
prevalence of developing brain metastases is 46%.'°
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Overcoming resistance mechanisms and the need for effec-
tive blood—brain barrier penetration to treat brain metasta-
ses prompted continued research into next-generation RET-
targeted therapies to improve outcomes for patients with
RET-driven malignancies.*”****

The RET inhibitor BOS172738 is an orally available, highly
potent, and selective RET inhibitor that has the potential to
address the above limitations.”*%*"'’ Preclinical studies
and early clinical data have demonstrated its efficacy in
targeting RET fusions and mutations across multiple tumor
types, including RET-fusion-positive NSCLC and RET-mutant
MTC.***7 BOS172738 has nanomolar (kg4 <1 nM) potency
against RET, with >300-fold specificity to RET compared
with vascular endothelial growth factor receptor 2.%*7*°
B0OS172738 has antitumor activity against resistant RET
mutations and is also able to overcome RET G810
resistance.”"’

This phase | (BOS172738-01, NCT03780517) dose-
escalation/dose-expansion study evaluated the safety,
efficacy, pharmacokinetics, and pharmacodynamics of
BOS172738, in patients with advanced solid tumors
harboring RET alterations.

PATIENTS AND METHODS

Study design and patient selection

B0OS172738-01 was a phase |, open-label, multicenter,
dose-escalation (part A)/dose-expansion (part B) trial con-
ducted to evaluate safety, pharmacokinetics, pharmacody-
namics, and preliminary efficacy of BOS172738 in patients
with advanced solid tumors with RET gene alterations. The
primary objective was to assess the safety and tolerability
of BOS172738, and in part A to establish the maximum
tolerated dose (MTD) and/or recommended phase Il dose
(RP2D) for the oral agent. Secondary objectives included
the evaluation of the efficacy of BOS172738 based on
objective tumor response criteria and characterization of
the pharmacokinetics of the drug. Exploratory objectives
included the relationship of RET gene status and treatment
on efficacy outcomes, and evaluation of circulating free
tumor DNA (cfDNA) as a potential biomarker for prediction
of response.

Eligible patients included those >18 years of age, with a
diagnosis of advanced solid tumors with documented RET
gene alteration (determined locally by DNA- or RNA-based
assays of tumor tissue or blood), measurable disease as
assessed by the investigator, an Eastern Cooperative
Oncology Group (ECOG) performance status (PS) of 0 or 1,
and adequate bone marrow, renal, hepatic, and cardiac
function. For part A, patients had no alternate therapy of
proven benefit, but prior exposure to specific RET gene-
targeted therapies was not allowed. For part B, patients
had to have documented local diagnosis of either (i)
advanced RET gene-fusion NSCLC, (ii) advanced RET gene-
mutant MTC, or (iii) other RET gene-altered advanced
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tumors or NSCLC/MTC with prior specific RET-targeted
therapy; furthermore, NSCLC and MTC patients must
have received at least one prior line of treatment that
included an approved drug for their disease. Key exclusion
criteria included inability to take oral medications or
gastrointestinal conditions that could interfere with the
swallowing or absorption of study medication; history of
upper gastrointestinal bleeding, ulceration, or perforation
within the prior 12 months; history of stroke or cerebro-
vascular accident within prior 6 months; human immuno-
deficiency virus infection or acquired immune deficiency
syndrome; hepatitis B surface antigen positive or hepatitis
C antibody positive (except if the latter had been suc-
cessfully treated); serious active infections; uncontrolled or
severe concurrent medical condition; concurrent malig-
nancy other than the malignancies under study; and
ongoing cancer-directed therapy.

The study was conducted in accordance with the pro-
tocol and consensus ethical principles derived from inter-
national guidelines including the Declaration of Helsinki
and Council for International Organizations of Medical
Sciences International Ethical Guidelines; applicable Inter-
national Council for Harmonisation Good Clinical Practice
Guidelines; and applicable laws and regulations. All pa-
tients provided written informed consent.

Study treatment

In part A, patients received BOS172738 orally once daily in 28-
day cycles at doses ranging from 10 to 150 mg. Part A used an
accelerated titration design, followed by a 3 + 3 design
(Supplementary Figure S1, available at https://doi.org/10.
1016/j.esmoop.2025.105543). BOS172738 dosing began at
10 mg, and during escalations in the accelerated design, the
dose was doubled for each subsequent accelerated cohort (e.
g. 10 mg, 20 mg, 40 mg, etc.). When the 3 + 3 design was in
use, the dose in subsequent cohorts was increased according
to a standard Fibonacci series (67%, 50%, 40%, and 33%). In the
accelerated design, each cohort consisted of a minimum of
one patient. In the 3 + 3 design, each cohort consisted of at
least three patients. Over-enrollment of the previous dose
levels was deemed to be safe.

In part B, patients would receive BOS172738 at the RP2D
established in part A.

Treatment was repeated every 28 days until disease
progression or other discontinuation criteria were met.
During part A, patients who were withdrawn from study
treatment before completing cycle 1 (28 days of dosing) for
reasons other than toxicity could be replaced so that a full
cohort of patients completed cycle 1 safety evaluations.

The end of treatment visit occurred within 7 days after
the last dose of BOS172738. The end of study (EOS) visit
was completed 28 4+ 3 days after the last dose of
BOS172738.

Assessments

The primary endpoint was safety and tolerability, assessed
through the incidence and severity of treatment-emergent
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adverse events (TEAEs), serious adverse events, related
TEAEs, and TEAEs leading to study drug discontinuation.
Adverse events (AEs) were reported according to the Na-
tional Cancer Institute Common Terminology Criteria for
Adverse Events (CTCAE) v4.03. MTD was established based
on dose-limiting toxicity (DLT), and the RP2D was the
highest dose recommended for future clinical studies based
on safety, efficacy, tolerability, pharmacokinetics, and
compliance, including dose reductions and delay.

A DLT was defined as any toxicity attributable to
B0OS172738 that occurred before the end of cycle 1 and
which included hematological toxicities (grade 4 neu-
tropenia, grade 3 febrile neutropenia, grade 4 thrombocy-
topenia, grade 3 thrombocytopenia with bleeding) and
non-hematological toxicities [grade 3 aspartate amino-
transferase or alanine aminotransferase or increase in
grade for patients with liver metastases, grade >3 non-
hematologic toxicity (except untreated nausea, vomiting,
constipation, pain, hyperbilirubinemia, and rash—these
became DLTs if the AE persisted despite adequate treat-
ment); any drug-related toxicity that resulted in a
B0OS172738 treatment interruption exceeding 7 consecu-
tive days; and any intolerable grade >2 drug-related
non-hematologic toxicity was considered a DLT following
evaluation and agreement by the investigator, medical
monitor, and sponsor].

Secondary endpoints included assessment of objective
response rate (ORR) as per RECIST v.1.1, disease control
rate (DCR), progression-free survival (PFS), duration of
response (DoR), time to response, and duration of com-
plete response (DoCR). Computed tomography (CT), posi-
tron emission tomography—CT, or magnetic resonance
imaging scans were carried out for efficacy assessments at
specific time points. Baseline/screening scans were carried
out no more than 28 days before but as close as possible to
the first BOS172738 dose. Subsequently, imaging was done
between day 22 and 28 (before the beginning of the next
cycle), in cycle 2, and every two cycles thereafter, and at
the EOS. Evaluable or measurable disease and treatment
response in accordance with RECIST v.1.1 were assessed
by the investigator. Pharmacokinetic assessments of
BOS172738 at pre-specified time points included maximum
observed concentration (Cpay), first time to maximum
concentration (T,.x), area under the concentration—time
curve (AUC), terminal half-life (t,), total body clearance
for extravascular administration (Cl/F), and volume of dis-
tribution (V,/F). The concentration of B0S172738 was
guantified using a fully validated analytical method.

Exploratory endpoints included the evaluation of RET gene
status by tumor response endpoints, the reduction in cfDNA
correlated by tumor response endpoints, and reduction in
cfDNA correlated by pharmacokinetic endpoints. Pre- and
post-treatment blood samples for cfDNA isolation were
collected from all patients in the study. Assessments of
cfDNA for RET gene status were done at screening within 28
days before the first BOS172738 dose, at day 15 (+2 days) of
the first cycle of treatment, and day 1 of the second cycle of
treatment. cfDNA samples were used to confirm RET gene
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alteration status. Archived tumor tissue samples were
requested from all patients for retrospective central review
of RET gene alterations and for comparison with cfDNA. The
expression of the pharmacodynamic biomarkers in patient-
derived tumor biopsies (in patients who consented to pre-
and post-treatment biopsies) was measured by validated
immunoassays and parameters such as percentage change
from pre-dose or baseline derived.

Statistical analysis

No formal sample size estimation was carried out. Up to
114 patients could be enrolled in the study. For part A, the
estimated sample size was up to 54 patients if 6 patients
were assigned at each dose level, with up to nine dose
levels being possible. However, additional patients could
be added if exploration of intermediate dose level(s) of
BOS172738 was warranted, or patient replacement
occurred. The maximum total dose of B0OS172738 to
be administered was 450 mg daily. In part B, up to 60
additional patients with either RET gene-fusion NSCLC
(n = 20), RET gene-mutant MTC (n = 20), or other RET
gene-altered advanced tumors or NSCLC/MTC with prior
specific RET gene-targeted therapy (n = 20) could be
enrolled at the RP2D. In part B, a total of 60 enrolled
patients would have resulted in ~54 treated patients with
evaluable post-baseline tumor data (~18 per cohort),
assuming no more than 10% patient withdrawal before
post-baseline tumor assessments.

The safety analysis set was defined as all patients who
received at least one dose of BOS172738. The evaluable
analysis set included all patients who received at least one
dose of BOS172738 and had an evaluable baseline tumor
assessment and at least one evaluable post-baseline tumor
assessment. The per-protocol set was a subset of the
evaluable analysis set that could also be used to analyze
select efficacy endpoints and was based on study drug
exposure (compliance and/or time on study drug) and
major protocol deviations. The pharmacokinetic analysis
set included all patients who received at least one dose of
BOS172738 and had at least one post-dose blood sample
providing evaluable pharmacokinetic data for BOS172738.

Data were summarized descriptively. Tumor responses at
each visit, best overall response (OR), ORR, and DCR were
summarized and two-sided 95% exact confidence intervals
(Cls) were calculated. Time-to-event analyses for PFS, DoR,
DoCR, and time to response were assessed using Kaplan—
Meier methods, as appropriate.

Before initiating part B, an interim analysis to determine the
MTD and/or RP2D was carried out based on a review of safety,
efficacy, tolerability, pharmacokinetics, and compliance.

For handling of missing data, any TEAEs missing causality
to study drug were analyzed as being related to study
treatment, and any TEAEs missing severity grade were
analyzed as being grade 3.

All statistical analyses were carried out using Statistical
Analysis System (SAS®) software version 9 or higher (SAS
Institute Inc., Cary, NC).
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RESULTS

Patients

Between 29 January 2019 and 13 August 2021, in total in
parts A and B, 123 patients were screened, 117 patients
received at least one dose of B0S172738 and were
included in the safety analysis set, and 101 patients were
included in the evaluable analysis set. At the time of the
data cut-off for the interim report (01 April 2022), 95 pa-
tients had completed study treatment, and 22 patients
were still on treatment (Supplementary Figure S2A and B,
available at https://doi.org/10.1016/j.esmoop.2025.
105543). The final data cut-off date (16 November 2023)
included the final data from these 22 patients.

In part A, 69 patients were screened, 67 (97%) patients
were included in the safety analysis set, 55 (80%) patients
in the evaluable analysis set, 9 (13%) patients were still on
treatment at the interim cut-off date, 58 (84%) patients
discontinued study treatment [most frequently reasons for
discontinuation included: 31 (45%) patients radiographic
disease progression, and 18 (26%) patients AEs], and the
mean duration on study treatment and duration on study
were 41.8 weeks and 45.6 weeks, respectively. In part B, 54
patients were screened, 50 (93%) patients were included in
the safety analysis set, 46 (85%) patients in the evaluable
analysis set, 13 (24%) patients were still on treatment at
the interim cut-off date, 37 (69%) patients discontinued
study treatment [most frequently reasons for discontinua-
tion included: 26 (48%) patients radiographic disease pro-
gression and 7 (13%) patients AEs], and the mean duration
on study treatment and duration on study were 27.6 weeks
and 30.1 weeks, respectively.

Overall, in parts A and B, 43 (37%) patients and 74 (63%)
patients had a baseline ECOG PS of 0 and 1, respectively;
the mean years with disease at screening was 3.20, the
majority of patients had stage IV tumors at initial diagnosis
[76 (65%) patients] and metastatic disease at study entry
[114 (97%) patients], and the primary tumor type was
NSCLC for 69 (59%) patients, MTC for 31 (26%) patients,
and other for 17 (15%) patients. The specific RET gene al-
terations present in the greatest proportion were KIF5B [36
(31%) patients], CCDC6 [19 (16%) patients], and M918T [18
(15%) patients] (Supplementary Figure S3, available at
https://doi.org/10.1016/j.esmoop.2025.105543). A history
of brain metastases (stable at study entry) was reported in
24 (21%) patients. Baseline disease characteristics generally
were similar between parts A and B.

In part A, the number of patients per dose level of
B0OS172738 was as follows: 10 mg (n = 1), 20 mg (n = 1),
40 mg (n = 3), 50 mg (n = 10), 75 mg (n = 20), 100 mg
(n = 19), and 150 mg (n = 13). Two patients signed the
informed consent form (ICF) and were screened but not
assigned to a cohort. Of the 67 patients in the safety
analysis set, the median age was 59 years (range 25-86
years), 38 (57%) were male, 62 (93%) had measurable
target lesions, and patients were heavily pretreated with a
median number of prior systemic regimens of 2 (range 0-6)
[the two most common prior treatments were: 42 (63%)
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Table 1. Patient baseline characteristics
Baseline characteristics Dose escalation Dose expansion (part B) Overall
(part A)
Total (all dose RET gene-fusion  RET gene- Other Total Total (all Total
levels) NSCLC mutant BOS 75 mg (n = 50) pooled data) (n = 117)
(n=67) BOS 75 mg MTC (n =23) BOS 75 mg
(n = 20) BOS 75 mg (n = 70)
(n=7)
Median age, years (range) 59.0 (25-86) 57.0 (22-78) 65.0 (43-79) 59.0 (33- 59.0 (22-  59.0 (22-86) 59.0 (22-
79) 79) 86)
Male/female, n (%) 38 (57)/29 (43) 9 (45)/11 (55) 6 (86)/1 (14) 15 (65)/8 30 (60)/20 43 (61)/27 (39) 68 (58)/49
(35) (40) (42)
Race, n (%):
Asian 17 (25) 14 (70) 1 (14) 9 (39) 24 (48) 30 (43) 41 (35)
White 20 (30) 4 (20) 2 (29) 8 (35) 14 (28) 20 (29) 34 (29)
Not reported 30 (45) 2 (10) 4 (57) 6 (26) 12 (24) 20 (29) 42 (36)
Presence of target lesions, n (%):
Yes 62 (93) 20 (100) 7 (100) 23 (100) 50 (100) 69 (99) 112 (96)
No 5 (7) 0 0 0 0 1(1) 5 (4)
Presence of non-target lesions, n (%):
Yes 65 (97) 18 (90) 7 (100) 22 (96) 47 (94) 66 (94) 112 (96)
No 2 (3) 2 (10) 0 1 (4) 3 (6) 4 (6) 5 (4)
Median sum of target lesion diameter®  65.5 (11-205) 34.6 (13-116) 43.0 (32-130) 51.0 (13- 43.3 (13-  49.0 (13-302) 52.5 (11-
mm (range) 302) 302) 302)
Median number of prior systemic 2 (0-6) 2 (0-4) 1 (1-3) 3 (1-7) 2 (0-7) 2 (0-7) 2 (0-7)
regimens, n (range)
Number of prior systemic metastatic
regimens, n (%):
Median, n (range) 1.0 (0-6) 1.0 (0-4) 1.0 (0-3) 3.0 (0-7) 2.0 (0-7) 2.0 (0-7) 1.0 (0-7)
0 14 (21) 2 (10) 1(14) 1(4) 4 (8) 8 (11) 18 (15)
1 24 (36) 10 (50) 4 (57) 3(13) 17 (34) 24 (34) 41 (35)
2 16 (24) 2 (10) 1 (14) 7 (30) 10 (20) 14 (20) 26 (22)
3 7 (10) 4 (20) 1(14) 4(17) 9 (18) 11 (16) 16 (14)
4 3 (4) 2 (10) 0 3(13) 5 (10) 6 (9) 8 (7)
>4 3 (4) 0 0 5 (22) 5 (10) 7 (10) 8 (7)
Treatment type,” n (%):
Biological 4 (6) 0 0 1(4) 1(2) 3 (4) 5 (4)
Chemotherapy 42 (63) 18 (90) 1 (14) 16 (70) 35 (70) 48 (69) 77 (66)
Hormonal therapy 3 (4) 0 0 1(4) 1(2) 4 (6) 4 (3)
Immunotherapy 20 (30) 12 (60) 0 13 (57) 25 (50) 31 (44) 45 (38)
Targeted small molecule 24 (36) (10) 7 (100) 20 (87) 29 (58) 37 (53) 53 (45)
Other 5(7) 0 0 1(4) 1(2) 3 (4) 6 (5)
Therapy type,® n (%):
Adjuvant 7 (10) 3 (15) 1 (14) 1 (4) 5 (10) 8 (11) 12 (10)
Neoadjuvant 6 (9) 0 0 1(4) 1(2) 2 (3) 7 (6)
Metastatic 53 (79) 18 (90) 6 (86) 22 (96) 46 (92) 62 (89) 99 (85)
Locally advanced 5(7) 1(5) 0 1(4) 2 (4) 5(7) 7 (6)
Other® 0 1(5) 0 1(4) 2 (4) 2(3) 2(2)
BOR,” n (%):
CR 1(1) 0 2 (29) 0 2 (4) 2 (3) 3(3)
PR 20 (30) 7 (35) 1(14) 14 (61) 22 (44) 28 (40) 42 (36)
SD 22 (33) 7 (35) 1 (14) 6 (26) 14 (28) 19 (27) 36 (31)
PD 7 (10) 2 (10) 1 (14) 3 (13) 6 (12) 9 (13) 13 (11)
NE 2 (3) 2 (10) 0 0 2 (4) 3 (4) 4(3)
Unknown 7 (10) 1(5) 2 (29) 0 3 (6) 7 (10) 10 (9)

BOR, best overall response; BOS, BOS172738; CR, complete response; MTC, medullary thyroid cancer; n, number of patients; NE, not evaluable; NSCLC, non-small-cell lung
cancer; PD, progressive disease; PR, partial response; RET, rearranged during transfection; SD, stable disease.

°As per RECIST v.1.1.
PPatients are counted at most once per category.

“Other primary tumors included: sarcoma, pancreas, bladder, prostate, cholangiocarcinoma, and other tumors.
%The BOR was determined for prior cancer therapies by the following hierarchy: CR, PR, SD, PD, NE, and unknown.

received chemotherapy, followed by 24 (36%) receiving
targeted therapy] (Table 1).

In part B, the number of patients per cohort who
received B0OS172738 75 mg included: RET gene-fusion
NSCLC (n = 20), RET gene-mutant MTC (n = 7), other
(n = 23). Four patients signed the ICF and were screened
but not assigned to a cohort. Of the 50 patients in the
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safety analysis set, the median age was 59 years (range
22-79 vyears), 30 (50%) were male, 50 (100%) had
measurable target lesions, and patients were heavily pre-
treated with a median number of prior systemic regimens
of 2 (range 0-7) [the two most common prior treatments
were: 35 (70%) received chemotherapy, followed by 29
(58%) receiving targeted therapy] (Table 1).
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Table 2. Summary of treatment-emergent adverse events (safety analysis set)
Safety parameters, n (%) Dose escalation Dose expansion (part B) Overall
(part A)
Total (all dose RET gene-fusion  RET gene-mutant  Other Total Total (all Total
levels) NSCLC MTC BOS75mg (n =50) pooled data) (n = 117)
(n = 67) BOS 75 mg BOS 75 mg (n = 23) BOS 75 mg
(n = 20) (n=7) (n = 70)
Any TEAE 67 (100) 20 (100) 7 (100) 23 (100) 50 (100) 70 (100) 117 (100)
Grade >3 57 (85) 19 (95) 6 (86) 16 (70) 41 (82) 57 (81) 98 (84)
TEAE related to BOS
Any 61 (91) 20 (100) 7 (100) 11 (48) 38 (76) 57 (81) 99 (85)
Grade >3 39 (58) 14 (70) 6 (86) 4 (17) 24 (48) 34 (49) 63 (54)
Serious TEAEs
Any 39 (58) 9 (45) 2 (29) 17 (74) 28 (56) 35 (50) 67 (57)
Related to BOS 12 (18) 1 (5) 0 1(4) 2 (4) 4 (6) 16 (14)
Any TEAE leading to
BOS dose reduction 19 (28) 4 (20) 2 (29) 4 (17) 10 (20) 14 (20) 29 (25)
BOS dose interruption 45 (67) 17 (85) 5(71) 11 (48) 33 (66) 46 (66) 78 (67)
BOS discontinuation 23 (34) 1(5) 1(14) 5 (22) 7 (14) 13 (19) 30 (26)
Study discontinuation 11 (16) 3 (15) 1 (14) 3 (13) 7 (14) 9 (13) 18 (15)
Any TEAE related to BOS leading to
BOS discontinuation 14 (21) 0 1 (14) 1 (4) 2 (4) 6 (9) 16 (14)
Study discontinuation 4 (6) 0 1 (14) 0 1(2) 2 (3) 5 (4)
Any TEAE resulting in death 9 (13) 1(5) 0 1 (4) 2 (4) 3 (4) 11 (9)
TEAEs related to BOS of CTCAE
grade >3 by preferred term in >1 patient®
Blood creatinine phosphokinase 19 (28) 8 (40) 2 (29) 0 10 (20) 14 (20) 29 (25)
increased
Neutrophil count decreased 5(7) 5 (25) 1 (14) 1(4) 7 (14) 9 (13) 12 (10)
Anemia 7 (10) 2 (10) 0 1 (4) 3 (6) 4 (6) 10 (9)
Neutropenia 4 (6) 0 0 0 0 2 (3) 4 (3)
Hypophosphatemia 3 (4) 0 2 (29) 1(4) 3 (6) 4 (6) 6 (5)
Diarrhea 3 (4) 0 0 0 0 1(1) 3(3)
Lymphopenia 1(1) 1 (5) 0 1(4) 2 (4) 2 (3) 3 (3)
Muscular weakness 3 (4) 0 0 0 0 1(1) 3 (3)
Myositis 2 (3) 0 0 0 0 0 2 (2)
Asthenia 2 (3) 0 0 0 0 1(1) 2(2)

Patients were counted at most once per category. TEAEs were defined as adverse events which started any time after first dose through 31 days after last dose of study drug.
Related TEAEs were those the investigator found likely related to study drug or causality was missing.

TEAEs with a missing severity were classified as grade 3. TEAEs with missing seriousness were classified as serious. Adverse events were coded using MedDRA version 21.1.
BOS, BOS172738; CTCAE, Common Terminology Criteria for Adverse Events (version 4.03); MedDRA, Medical Dictionary for Regulatory Activities; MTC, medullary thyroid cancer;
n, number of patients; NSCLC, non-small-cell lung cancer; RET, rearranged during transfection; TEAE, treatment-emergent adverse event.

“Total patients in part A.

At the final data cut-off, overall (in parts A and B), the mean
treatment duration was 45.1 weeks (range 0.9-216.3 weeks);
the mean treatment compliance was 90% (range 39%-101%).
For the 117 patients who received at least one dose of
BOS172738 (safety analysis set), treatment was discontinued
primarily due to radiographically documented progressive dis-
ease (55%), TEAEs (20%), and subject withdrawal (17%).

Safety

In part A, three patients experienced DLTs, one patient each in
the BOS172738 150 mg cohort (capillary leak syndrome which
led to treatment withdrawal, but no intervention was
required, and the event resolved), 100 mg cohort (muscle
weakness and blood creatine phosphokinase increased), and
75 mg cohort (blood creatine phosphokinase increased).
However, the MTD was not reached. Without a formal
determination of MTD, a dose of 75 mg was recommended for
further exploration in the expansion cohorts (part B).
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Table 2 provides a summary of the TEAEs in parts A and
B. At the final data cut-off, overall (in parts A and B, safety
analysis set), 100% of patients experienced at least one
TEAE, of which 98 (84%) had CTCAE grade >3 TEAEs. TEAEs
related to BOS172738 occurred in 99 (85%) patients, with
63 (54%) having CTCAE grade >3 TEAEs. The most common
TEAEs reported were blood creatine phosphokinase
increased [72 (62%)], aspartate aminotransferase increased
[48 (41%)], anemia [46 (39%)], diarrhea [41 (35%)], dys-
pnea [34 (29%)], fatigue [33 (28%)], facial edema
[31 (26%)], hypophosphatemia [31 (26%)], and constipation
[30 (26%)]. The three most common grade >3 TEAEs
related to BOS172738 were blood creatine phosphokinase
increased [29 (25%)], neutrophil count decreased
[12 (10%)], and anemia [10 (9%)].

Serious TEAEs occurred in 67 (57%) patients, and serious
TEAEs related to BOS172738 occurred in 16 (14%) patients.
The three most common serious TEAEs were dyspnea
[8 (7%)], pneumonia [7 (6%)], and anemia [4 (3%)]. The
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Figure 1. Mean observed BOS172738 plasma and trough concentrations versus time. (A) Plasma concentration versus time overlaid by dose level (cycle 1 day 1);
(B) plasma concentration versus time overlaid by dose level (cycle 1 day 15); and (C) trough concentration versus time overlaid by dose level.

most common serious TEAEs related to BOS172738 were
muscular weakness [3 (3%)] and myositis [2 (2%)]; the
remainder occurred in one patient per preferred term.

Twenty-nine (25%) patients had TEAEs leading to dose
reduction, 78 (67%) had dose interruption, 30 (26%) had
discontinuation of BOS172738, and 16 (14%) had TEAEs
related to BOS172738 leading to discontinuation of
BOS172738.

Overall, TEAEs resulted in death in 11 (9%) patients in
total. None of the deaths reported were considered related
to BOS172738. The only TEAE occurring in more than one
patient within a preferred term was dyspnea (2%).

Pharmacokinetics

Mean B0S172738 plasma concentrations increased with
increasing doses on cycle 1 day 1 (Figure 1A) and cycle 1
day 15 (Figure 1B), with secondary plasma concentration
peaks being observed. After 12 h, concentrations slowly
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declined but remained quantifiable through 24 h. T,
ranged between 3 and 10 h across all dose levels on cycle 1
day 1, and between 1 and 3.1 h on cycle 1 day 15. Based on
mean trough concentration and effective t,, (geometric
mean ranged from 41.9 to 84.1 h), steady state appears to
be reached by day 15 in most treatment groups (Figure 1C).
The AUC accumulation ratios ranged from 2.82 to 5.27
following once-daily administration. C.x and AUC were
generally dose proportional with a point estimate of the
slope near 1 on both cycle 1 day 1 and cycle 1 day 15.
Variability was moderate for C.,, and AUC on both days
(geometric coefficient of variation % generally 35%-65%).

Efficacy

Overall, in parts A and B (evaluable analysis set), the ORR
was 28% (28/101; 95% Cl 19.28% to 37.52%) and the
DCR was 58% (59/101; 95% Cl 48.18% to 68.14%)
(Supplementary Table S1, available at https://doi.org/10.
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Figure 2. Waterfall plot of best overall response (evaluable analysis set). Horizontal lines represent criteria for target lesion response of PD (20% increase) and PR
(30% decrease) (i.e. the patient’s best response and change relative to baseline, with response based on RECIST v.1.1). ORR was the percentage of patients with
confirmed complete or partial response. DCR was the percentage of patients achieving ORR or stable disease lasting >15 weeks (16 weeks—7-day window) from

first dose.

BOR, best overall response; BOS, BOS172738; Cl, confidence interval; DCR, disease control rate; MTC, medullary thyroid cancer; n, number of patients; NSCLC, non-
small-cell lung cancer; ORR, objective response rate; PD, progressive disease; PR, partial response; RET, rearranged during transfection; SD, stable disease.
?95% Cl was calculated based on the exact Clopper—Pearson for binominal proportions.

1016/j.esmoop.2025.105543, Figure 2). No patients had a
complete response. For patients with NSCLC, the ORR was
28% (17/61; 95% Cl 17.15% to 40.83%) and the DCR was
59% (36/61; 95% Cl 45.68% to 71.45%). For patients with
MTC, the ORR was 30% (8/27; 95% ClI 13.75% to 50.18%)
and the DCR was 74% (20/27; 95% Cl 53.72% to 88.89%).
Responses were also observed in patients with brain me-
tastases, one of whom had a 43% reduction in brain target
lesions following BOS172738 treatment at the first post-
baseline scan. Supplementary Figure S4A and B, available
at https://doi.org/10.1016/j.esmoop.2025.105543, presents
spider plots representing the percent of change from base-
line in target lesion measurements over time in assessable
patients by dose in part A, and by RET-fusion-positive NSCLC
and RET-mutant MTC, respectively. Best OR by tumor type
and dose is shown in Supplementary Figure S5, available at
https://doi.org/10.1016/j.esmoop.2025.105543.

The median PFS (mPFS) was 7.16 months (95% Cl 5.32-
8.77 months). For patients with NSCLC and MTC, the mPFS
was 6.18 months (95% Cl 3.91-7.36 months) and 12.75
months (95% Cl 5.32-21.95 months), respectively. Kaplan—
Meier estimates for PFS in the evaluable analysis set are
shown in Supplementary Figure S6A-F, available at https://
doi.org/10.1016/j.esmoop.2025.105543, for overall, NSCLC,
and MTC cohorts in parts A and B.

The median DoR (mDoR) for confirmed responders was
11.10 months (95% ClI 5.78-20.99 months). For confirmed
responders with NSCLC and MTC, the mDoR was 10.17
months (95% Cl 4.57-22.51 months) and 19.15 months
(95% Cl 5.78 months-not available), respectively. The me-
dian time to response was 1.79 months (95% Cl 1.74-1.87
months) for all confirmed responders.
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Pharmacodynamics and biomarkers

Of the 117 patients in the safety analysis set, 112 patients
had cfDNA samples analyzed, of which 74 had RET alter-
ations [single nucleotide variant (SNV), fusion, or both]. Of
these 74 patients, OR and percent change in tumor size
from baseline were available for 58 patients (25 part A and
33 part B), and the 58 patients included 37 NSCLC, 13
MTC, and 8 other advanced tumors (Supplementary
Figure S5, available at https://doi.org/10.1016/j.esmoop.
2025.105543). In these 58 patients, 29% (17/58) had par-
tial responses (7 part A and 10 part B), 43% (25/58) had
stable disease (12 part A and 13 part B), and 28% (16/58)
had progressive disease as best response (6 part A and 10
part B).

These 58 patients included 64% (37/58) with RET fusions,
33% (19/58) with SNVs, and 3% (2/58) with RET-fusion-pos-
itive SNV. Of the 117 patients enrolled in the trial based on
local RET results, 93 patients had associated efficacy data.
Patients with RET fusions responded better and at a higher
frequency than those with SNV; ORR and DCR were com-
parable between the patient cohort with cfDNA RET alter-
ations (n = 58) and the cohort enrolled based on local results
(n = 93) (Table 3). Supplementary Figure S5, available at
https://doi.org/10.1016/j.esmoop.2025.105543, presents a
waterfall plot of percent change in tumor size in the 58 pa-
tients with cfDNA-detected RET alterations and clinical
response, by individual patient, tumor type, and dose.

DISCUSSION

In this phase | study, despite most patients having meta-
static disease and being heavily pretreated at enrollment,
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Table 3. Patients with cfDNA RET mutation or local RET and clinical
outcome
BOR, n (%) RET SNV RET Total
fusions (n = 19) fusions + (n = 58)
(n = 37) SNV (n = 2)
Patients with cfDNA RET
mutation and clinical
outcome®
PR 12 (32) 4 (21) 1 (50) 17 (29)
SD 19 (51) 6 (32) 0 25 (43)
PD 6 (16) 9 (47) 1 (50) 16 (28)
ORR 12 (32) 4 (21) 1 (50) 17 (29)
DCR 31(84) 10 (53) 1 (50) 42 (72)
RET SNV Indel Total
fusions (n =30) (n=6) (n = 93)
(n = 57)
Patients with local RET
and clinical outcome®
PR 21 (37) 6 (20) 1(17) 28 (30)
SD 26 (46) 15 (50) 4 (67) 45 (48)
PD 10 (18) 9 (30) 1(17) 20 (22)
ORR 21 (37) 6 (20) 1(17) 28 (30)
DCR 47 (82) 21 (70) 5 (83) 73 (78)

DCR was calculated as PR + SD.

BOR, best overall response; cfDNA, circulating free tumor DNA; DCR, disease control
rate; n, number of patients; ORR, objective response rate; PD, progressive disease;
PR, partial response; RET, rearranged during transfection; SD, stable disease; SNV,
single nucleotide variation.

Clinical outcome: patients with results available for overall response and percent
change in tumor size from baseline.

B0OS172738 had a manageable toxicity profile and achieved
durable antitumor activity in patients with RET-altered
advanced solid tumors. While the primary objective was
to establish MTD and the RP2D of BOS172738, the MTD
was not reached among doses administered orally from 10
to 150 mg once daily. In the absence of an established MTD
at the conclusion of part A, a 75 mg dose was recom-
mended for further evaluation in part B. This decision was
based on available pharmacokinetic, safety, and pre-
liminary efficacy data, with a focus on minimizing potential
increases in creatine phosphokinase and reducing the low
incidence of low-grade muscle weakness that had been
observed at higher dose levels. Further experience with
BOS172738 showed that creatine phosphokinase eleva-
tions were generally asymptomatic and did not predict
muscle weakness. Additionally, this infrequent muscle
weakness was also found to be readily reversible with dose
modifications and is considered an on-target effect given
the role of RET in maintaining the neuromuscular junc-
tion.?® A review of both safety and efficacy data from the
75 mg and 100 mg dose cohorts suggested that higher
efficacy may be achieved at 100 mg compared with 75 mg,
with an ORR of 57% versus 25%, respectively, without a
considerable change in the overall safety profile. Further
evaluation of BOS172738 at dose levels >75 mg may be
warranted in future studies.

In this study, the incidence of TEAEs was comparable
between BOS172738 75 mg (all pooled data, n = 70) pa-
tients and total patients (n = 117) (Table 2). Consistent
with its RET-selective profile and lack of substantial off-
target activity, BOS172738-related TEAEs were mostly
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grade 1-2. The most common grade >3 BOS172738-related
TEAEs of blood creatine phosphokinase increased (25%),
neutrophil count decreased (10%), and anemia (9%) were
reversible with dose modifications. Most B0S172738-
related TEAEs did not warrant dose interruption or modi-
fication, and only 4% of patients discontinued from the
study due to BOS172738-related TEAEs. In the pooled data,
elevated blood creatine phosphokinase led to treatment
discontinuation in 2% of patients, dose reduction in 17%,
and dose interruption in 28%; these events were reversible
with dose modifications. In total, myositis led to dose
interruption in 6% of patients. These TEAEs of blood crea-
tine phosphokinase increased or myositis with dose in-
terruptions mostly resolved in under 2 weeks. There was a
low incidence of hypertension and hepatotoxicity in
BOS172738-treated patients (2% of patients had a grade
>3 TEAE of either hypertension or liver enzyme elevations),
which contrasts with those reported for other selective RET
inhibitors (e.g. around 11%-12% and 5%-7% grade >3
hepatotoxicity for selpercatinib and pralsetinib, respec-
tively; and around 20% and 18% grade >3 hypertension for
selpercatinib and pralsetinib, respectively).>"**> The results
from our study suggest that the long-term treatment of
patients is feasible with BOS172738.

BOS172738 pharmacokinetics exhibited dose-dependent
exposure, with rapid absorption and steady state achieved
by day 15.

B0OS172738 showed antitumor activity in heavily pre-
treated patients with advanced solid tumors harboring RET
alterations. In RET-fusion-positive NSCLC, the ORR was 28%,
DCR was 59%, mPFS was 6.18 months, and mDoR was
10.17 months. In RET-mutant MTC, the ORR was 30%, DCR
was 74%, mPFS was 12.75 months, and mDoR was 19.15
months. These data suggest that patients had a meaningful
benefit with B0OS172738, even though they were pre-
treated with a median of two prior systemic therapies
(some patients had up to seven prior systemic therapies)
with prior treatment including 66% chemotherapy, 45%
targeted therapy, and 38% immunotherapy; 88% of pa-
tients received prior therapy for metastatic disease. In
these patients with multiple lines of prior therapy and
advanced disease, the efficacy outcomes observed, along
with patients being able to continuously receive treatment
for >4 years, demonstrated that BOS172738 had durable
antitumor activity in patients with both RET-fusion-positive
NSCLC and RET-mutant MTC. These data also suggest that
BOS172738 may be able to overcome resistance to prior
lines of other therapies. Furthermore, the median time to
response of 1.79 months indicates that most confirmed
responders achieved a rapid response (i.e. by the first post-
treatment radiological assessment). Notably, intracranial
activity was also observed with BOS172738.

These preliminary efficacy results of BOS172738 show
improvement on those previously achieved with the multi-
kinase inhibitors with RET activity (i.e. 28% ORR and mPFS
of 5.5 months with cabozantinib in patients with advanced
RET-rearranged lung adenocarcinomas; 18% ORR and mPFS
of 4.5 months with vandetanib in RET-fusion-positive
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NSCLC; and 16% ORR and mPFS of 7.3 months with len-
vatinib in patients with MTC harboring RET-M918T).*%*
For selective RET inhibitors, in previously treated RET-
fusion-positive NSCLC, an ORR of 64% and an mPFS of 16.5
months have been reported with selpercatinib (160 mg
twice daily) and an ORR of 61% has been reported with
pralsetinib (400 mg once daily).?*?* In previously treated
RET-fusion-positive solid tumors including RET-mutant MTC,
an ORR of 44%-69%, an mPFS of 13.2 months, and a 1-year
PFS of 82%, respectively, have been reported with selper-
catinib (160 mg twice daily) and an ORR of 57%-61% with
pralsetinib (400 mg once daily).*>***® In part A of our
study, BOS172738 at a dose of 100 mg had an ORR of 57%
and an objective DCR (ODCR) of 93%, while lower doses
had lower ORRs and ODCRs (Supplementary Table S1,
available at https://doi.org/10.1016/j.esmoop.2025.
105543). From our study, BOS172738 shows preliminary
efficacy data, but requires further evaluation and possibly
at a higher dose to achieve higher efficacy.

Data from the biomarker analysis support that a cfDNA-
based test can be used as a patient selection biomarker of
response to BOS172738.

The B0S172738-01 study does have several limitations,
including being an early-phase clinical trial, with a small
sample size which limits generalizing findings across broader
populations of patients with RET-fusion-positive NSCLC and
RET-mutant MTC. Also, as it was a single-arm design, direct
comparison with existing approved RET inhibitors was pre-
cluded, and as most of the enrolled patients were heavily
pretreated, the outcomes could potentially be skewed due to
baseline heterogeneity in disease progression and prior
therapies. Another limitation of this study is that the MTD
was not reached, raising the possibility that the selected dose
for evaluation in part B may have been lower than optimal,
potentially having an impact on the efficacy outcomes.

Conclusion

BOS172738 showed preliminary efficacy and manageable
safety results in patients with RET-altered advanced solid
tumors. Continued benefits from BO0S172738 were
observed at doses ranging from 10 to 150 mg, administered
orally once daily for a duration exceeding 4 years, sus-
taining overall benefit with a notably encouraging safety
profile.
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