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Abstract

Background Sitravatinib is a spectrum-selective tyrosine kinase inhibitor targeting TAM (TYRO3, AXL, MER), VEGFR-2,
KIT, and MET. SAFFRON-104 (NCT03941873) was a multicohort phase Ib/II study investigating sitravatinib with/without
tislelizumab, an anti-programmed cell death protein 1 (PD-1) antibody, in patients with advanced hepatocellular carcinoma
(HCC) or gastric cancer/gastroesophageal junction cancer (GC/GEJC).

Methods Eligible patients had histologically/cytologically confirmed advanced HCC or GC/GEJC. Phase I determined the
recommended phase II dose (RP2D) of sitravatinib with/without tislelizumab. Phase II evaluated sitravatinib monotherapy
in patients with pretreated HCC, and sitravatinib plus tislelizumab in anti-PD-(L)1-naive or —treated HCC and anti-PD-
(L)1-naive GC/GEJC. Primary endpoints were safety/tolerability (phase I) and objective response rate (ORR) (phase II).
Results At data cutoff (March 31, 2023), 111 patients were enrolled; 102 were efficacy-evaluable (median study follow-up
9.1 months [range: 0.7-36.9]). The RP2D of sitravatinib was determined as 120 mg orally once daily. In patients receiv-
ing sitravatinib monotherapy and sitravatinib in combination with tislelizumab, grade > 3 treatment-related adverse events
occurred in 14 (51.9%) and 42 (50.0%) patients, respectively. The ORR was 25% (95% confidence interval [CI]: 8.7-49.1)
in patients with pretreated HCC receiving sitravatinib monotherapy. In patients receiving sitravatinib with tislelizumab, the
ORR was 11.5% (95% CI 2.4-30.2) with anti-PD-(L)1-naive HCC, 9.5% (95% CI 1.2-30.4) with anti-PD-(L)1—treated HCC,
and 16.1% (95% CI 5.5-33.7) in patients with anti-PD-(L)1-naive GC/GEJC.

Conclusions Sitravatinib with/without tislelizumab was generally well tolerated and showed preliminary antitumor activity
in patients with advanced HCC and GC/GEIJC.

Keywords Clinical trials - Phase II - Drug therapy - Combination therapy - Immune checkpoint inhibitors - Immunotherapy

Abbreviations DoR Duration of response
AE Adverse event ECOG Eastern cooperative oncology group
ALT Alanine aminotransferase Fc Fragment crystallizable
AP Alkaline phosphatase GC/GEIC Gastric cancer/gastroesophageal junction
AST Aspartate aminotransferase; cancer
BCLC Barcelona clinic liver cancer GGT Gamma glutamyltransferase
CBR Clinical benefit rate HCC Hepatocellular carcinoma
CI Confidence interval ImAE Immune adverse event
CPK Creatine phosphokinase; KM Kaplan—Meier
CR Complete response LDH Lactate dehydrogenase
DCR Disease control rate MB Myocardial band
DLT Dose-limiting toxicity MET Mesenchymal epithelial transition factor
receptor
NE Not estimable
Extended author information available on the last page of the article NR Not reached
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NSCLC Non-small cell lung cancer

ORR Objective response rate

oS Overall survival

PD Progressive disease

PD-1 Programmed cell death protein 1

PD-L1 Programmed cell death-ligand 1

PFS Progression-free survival

PPE Palmar-plantar erythrodysesthesia

PR Partial response

PS Performance status

Q3w Once every 3 weeks

QD Once daily

RECIST v1.1 Response evaluation criteria in solid
tumors version 1.1

RP2D Recommended phase II dose

SD Stable disease

TAM TYRO3, AXL, MER

TC Tumor cell

TEAE Treatment-emergent adverse event

TKI Tyrosine kinase inhibitor

TME Tumor microenvironment

TRAE Treatment-related adverse event

VEGF Vascular endothelial growth factor

VEGFR Vascular endothelial growth factor
receptor

WBC White blood cell

Introduction

Hepatocellular carcinoma (HCC) and gastric cancer/gas-
troesophageal junction cancer (GC/GEJC) are among the
most common causes of cancer death worldwide; both dis-
eases have an extremely poor prognosis and therefore, an
unmet need for alternative treatment options [1—4].Thera-
pies targeting programmed cell death protein 1 (PD-1) and
programmed death-ligand 1 (PD-L1) have been transforma-
tive in the treatment of multiple cancer types [5, 6]. Despite
some success with monoclonal antibodies targeting the
PD-1-PD-L1 (PD-[L]1) immune checkpoint in HCC and
GC/GEIJC [7, 8], most patients respond poorly to avail-
able monotherapies, and many tumors develop resistance
to immune checkpoint inhibitors [9, 10]. One mechanism
behind PD-(L)1 resistance is immune suppression in the
tumor microenvironment (TME) [11]. It is hypothesized that
combining anti-PD-(L)1 agents with immunomodulatory
therapies can overcome these barriers and enhance antitumor
activity; combination therapy has emerged as a key strategy
to improve outcomes in patients with little or no response to
single-agent immune checkpoint inhibitors [7, 8, 12].
Tislelizumab is a humanized immunoglobulin G4 mono-
clonal antibody engineered to have reduced Fc gamma recep-
tor binding on macrophages to minimize antibody-dependent
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phagocytic resistance pathways [13].Tislelizumab has
demonstrated efficacy as monotherapy versus sorafenib in
a phase III trial for first-line treatment of unresectable HCC
[14] and in combination with chemotherapy versus placebo
plus chemotherapy in the phase IIl RATIONALE-305 study
in first-line GC/GEJC, with an acceptable safety and tol-
erability profile [15, 16]. Sitravatinib is an oral selective
receptor tyrosine kinase inhibitor (TKI) that targets TAM
(TYRO3, AXL, MER) family members as well as vascular
endothelial growth factor receptor 2 (VEGFR-2), KIT, and
MET [17]. Targeting TAM receptors reduces TME immu-
nosuppression by influencing macrophage phenotypes and
promoting their immunostimulatory properties [18]. Addi-
tionally, targeting of VEGFR and KIT reduces the number of
immunosuppressive cell subtypes, such as regulatory T cells
and monocyte-derived suppressor cells [19, 20] and induces
a more favorable TME for immune checkpoint blockade
while helping to overcome resistance to immune checkpoint
inhibition [21]. As such, sitravatinib is being tested in com-
bination with immune checkpoint inhibitors and has recently
demonstrated clinical activity in combination with tisleli-
zumab in a phase I trial in advanced non—small cell lung
cancer (NSCLC) [22]. Antitumor activity of the combination
was seen in both treatment-naive and treatment-experienced
patients, as well as in those with PD-(L)1-treated disease,
while no new safety signals were identified [22].

Here, we present the safety and preliminary clinical activ-
ity of sitravatinib with or without tislelizumab from the
phase Ib/ITI SAFFRON-104 study in patients with advanced
HCC or GC/GEIC.

Methods
Study design and treatment

SAFFRON-104 (NCT03941873) was an open-label, multi-
center, multicohort, phase Ib/II study conducted in China to
determine the safety, tolerability, pharmacokinetics, and pre-
liminary antitumor activity of sitravatinib as monotherapy or
in combination with tislelizumab in patients with unresect-
able locally advanced or metastatic HCC, and in combina-
tion with tislelizumab in patients with unresectable locally
advanced or metastatic GC/GEJC.

In phase I, a modified 3 + 3 dose-escalation design was
used to investigate two dose levels of free base sitravatinib
(80 mg orally once daily [QD] and 120 mg QD) either as
monotherapy or in combination with tislelizamab (200 mg
intravenously on Cycle 1 Day 1 and once every 3 weeks
[Q3W] thereafter in both sitravatinib dose cohorts) (Sup-
plementary Fig. S1). The upper limit of sitravatinib dose
was set at 120 mg once daily based on findings from
the first-in-human study 516-001 [23]. Dose escalation
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proceeded if none of the first three evaluable patients expe-
rienced a dose-limiting toxicity (DLT); if one of the first
three evaluable patients experienced a DLT, additional
patients (minimum of six) were enrolled to that cohort.
If less than one-third of evaluable patients experienced a
DLT, escalation proceeded to the next dose level; if more
than one-third experienced a DLT, dose escalation was
stopped. The safety monitoring committee confirmed the
recommended phase II dose (RP2D) of sitravatinib as
monotherapy and in combination with tislelizumab based
on all available data (safety, efficacy, pharmacokinetic,
and exploratory). Phase II (dose expansion) evaluated four
cohorts (Supplementary Fig. S1): sitravatinib monotherapy
in patients with anti-PD-(L)1-naive or —treated HCC, and
sitravatinib plus tislelizumab in anti-PD-(L)1-naive HCC,
anti-PD-(L)1-treated HCC, and anti-PD-(L)1-naive GC/
GEJC. All patients received study treatment until progres-
sive disease (PD) or unacceptable toxicity, death, with-
drawal of consent, or study termination.

Patients

Eligible patients were aged > 18 years, had histologically
or cytologically confirmed unresectable locally advanced
or metastatic HCC or GC/GEJC, had an Eastern Coop-
erative Oncology Group performance status (ECOG
PS) of 0 or 1 and adequate organ function. In addition,
patients with HCC had Barcelona Clinic Liver Cancer
(BCLC) Stage C or BCLC Stage B disease that was not
amenable to curative treatment, as well as a Child—Pugh
A liver function classification, and no loco-regional ther-
apy to the liver within 28 days of the first dose of study
drug(s). Patients with GC/GEJC had no history of gas-
trointestinal perforation and/or fistulae within 6 months
or clinically significant bleeding within 3 months of first
dose of study drug(s). Patients recruited to phase II had
at least one measurable lesion per Response Evaluation
Criteria in Solid Tumors version 1.1 (RECIST v1.1) and
had received up to two lines of prior systemic treatment
(patients with HCC only); patients with advanced GC/
GEIJC had failed current standard-of-care treatment (or it
was not appropriate).

Key exclusion criteria for all patients included active lep-
tomeningeal disease or uncontrolled brain metastasis, active
autoimmune diseases or history of autoimmune diseases that
may relapse, any active malignancy within 2 years of first
dose of study drug(s) (except for the specific cancer under
investigation), any systemic chemotherapy within 28 days
from first dose of study drug(s), and any condition that
required systemic treatment with either corticosteroids or
other immunosuppressive medication within 14 days before
the first dose of study drug(s).

Endpoints and assessments

The primary endpoint for phase I was sitravatinib safety
and tolerability as monotherapy or in combination with
tislelizaumab throughout the study. Secondary endpoints of
phase I included investigator-assessed objective response
rate (ORR), duration of response (DoR), disease control
rate (DCR), and progression-free survival (PFS), based
on RECIST vl.1. The primary endpoint of phase II was
investigator-assessed ORR per RECIST v1.1. Phase II
secondary endpoints included investigator-assessed DoR,
DCR, and PFS per RECIST vl.1, and sitravatinib safety
and tolerability as monotherapy and in combination with
tislelizumab.

Safety assessments included vital signs, physical exami-
nations, 12-lead electrocardiograms, and laboratory safety
tests (hematology, clinical chemistry, and urinalysis).
Adverse events (AEs) were coded using Medical Dic-
tionary for Regulatory Activities version 18.1 or higher
and were assessed and graded according to National Can-
cer Institute Common Terminology Criteria for Adverse
Events version 5.0. Treatment-emergent adverse events
(TEAESs) were defined as AEs with an onset, or worsen-
ing in severity from baseline, on or after the first dose of
study drug, and up to 30 days following study drug discon-
tinuation or initiation of new anticancer therapy (which-
ever occurred first). Treatment-related TEAEs (TRAESs)
were those considered by the investigator to be related to
study treatment or with missing assessment of the causal
relationship.

Tumor imaging was performed with computed tomog-
raphy (preferred) or contrast-enhanced magnetic reso-
nance imaging of the chest, abdomen, and pelvis; other
known or suspected sites of disease were included in the
assessments. Imaging took place within 28 days prior to
the first dose of study drug(s), then every 6 weeks in the
first year and every 9 weeks thereafter. ORR was defined
as the proportion of patients achieving a confirmed (for at
least 4 weeks) complete response (CR) or partial response
(PR). DCR was defined as the proportion of patients with
a best overall response of CR, PR, or stable disease (SD).
Clinical benefit rate (CBR) was defined as the proportion
of patients with a confirmed PR, confirmed CR, or dura-
ble (for at least 24 weeks) SD. DoR was assessed among
responders (CR or PR) and defined as the time between
the date of the earliest qualifying response and the date
of PD or any-cause death, whichever occurred first. PFS
was defined as the time from the date of the first dose of
study drug(s) to the date of the first documentation of PD
or death, whichever occurred first. Overall survival (OS)
was defined as the time from the date of the first dose of
study drug(s) to the date of death due to any cause.
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Statistical analyses

The study planned to enroll approximately 98—116 patients,
including ~ 18-36 DLT-evaluable patients to phase I and ~80
patients to phase II (~20 patients per cohort). Enrollment
into, and evaluation of, these cohorts were independent. The
sample size was not driven by statistical considerations.

The safety population included all patients from phase I
and II receiving at least one dose of study drug (any com-
ponent for the combination therapy). The efficacy-evaluable
population included all patients from phase I and II receiv-
ing at least one dose of study drug with measurable disease
at baseline (per RECIST v1.1) and at least one postbaseline
tumor assessment (unless treatment was discontinued due
to clinical PD or early death [within 13 weeks of the first
dose date]). The DLT-evaluable analysis set for sitravatinib
monotherapy included patients in phase I who received at
least 75% of the assigned total dose for the DLT assessment
window and had sufficient safety evaluation. For sitravatinib
plus tislelizumab, the DLT-evaluable analysis set included
patients in phase I who received at least 75% of the assigned
total dose of sitravatinib and at least 67% of the assigned
total dose for tislelizumab for the DLT assessment window.
Patients not meeting these criteria but who had a DLT event
were also included.

Patient demographics and baseline characteristics were
summarized using descriptive statistics. Incidence of DLT
events, TEAEs, and TRAEs were reported as number

(percentage) of patients with TEAEs by system organ class
and preferred term. Patients were counted only once by the
highest severity grade, even if more than one TEAE was
observed. Phase I and phase II data were pooled to provide
safety and efficacy analyses based on tumor type, treatment
received, and demographics. ORR was estimated along with
Clopper—Pearson two-sided 95% confidence intervals (Cls)
and presented by indication. DCR and CBR were analyzed
similarly to ORR. Median DoR and median PFS (and 95%
CIs) were estimated using Kaplan—Meier (KM) method-
ology with 95% CIs estimated using the Brookmeyer and
Crowley method with log-log transformation. OS at dif-
ferent timepoints was estimated using KM methodology;
patients who remained alive before data cutoff or discon-
tinuation of study (other than from death) were censored at
the time of data cutoff or last date known to be alive.

Results
Patient characteristics

Between February 21, 2019, and April 19, 2021, 151
patients from 18 sites across China were screened, of
whom 111 were enrolled (Fig. 1). At data cutoff (March
31, 2023), 24 patients had received treatment in phase I
and 87 in phase II. No patients remained on the study;
the main reason for discontinuation across all cohorts

[ 151 patients screened ]

40 patients had screen failures
34 did not meet

inclusion/exclusion criteria

[ 111 patients enrolled )

5 withdrawal by patient
1 other reason

[ 24 patients in phase | ]

N\ [

[ 87 patients in phase Il ]

N\

7 patients received 17 patients received
monotherapy combination therapy
. J U

20 patients received 67 patients received
monotherapy combination therapy
| J (.

~

r , , , 2
7 patients discontinued 17 patients discontinued

-

from study from study
1 death 7 deaths
1 lost to follow-up 9 completed all study
4 completed all study assessments

assessments 1 withdrawal by patient

1 withdrawal by patient
J

( N\ . " - ~
20 patients discontinued 67 patients discontinued

from study from study
11 deaths 48 deaths
2 lost to follow-up 15 study terminated
6 study terminated by sponsor?

by sponsor® 4 withdrawal by patient

1 withdrawal by patient

\ J \ J

Fig. 1 Patient flow. *After the study was terminated by the sponsor, all patients who were still on treatment were transferred to the long-term

extension study to continue treatment as assigned
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was PD (Fig. 1). The overall median study follow-up was
9.1 months (range: 0.7-36.9). Median study follow-up was
5.9 months (range: 0.8—15.4) in phase I and 12.6 months
(range: 0.7-36.9) in phase II. Patient demographics and
baseline disease characteristics are shown in Table 1. Fur-
ther disease history for patients with HCC is shown in
Supplementary Table S1.

Safety and tolerability

Median duration of exposure to sitravatinib was 4.8 months
(range: 0.6-29.7) in sitravatinib monotherapy—treated
patients and 3.4 months (range: 0.1-28.2) for patients
treated with sitravatinib plus tislelizumab; median number
of treatment cycles was 7.0 and 5.5, respectively. Median

Table 1 Baseline characteristics (safety analysis set from phase I and phase II)

Indication HCC GC/GEJC
Treatment Sitravatinib monotherapy Sitravatinib plus tislelizumab Sitravatinib
plus tisleli-
zumab

Prior anti-PD-(L)1 treatment status Naive or treated (n=24) Naive (n=27) Treated (n=24) Subtotal (n=51) Naive (n=32)
Median age, years (range) 51.5 (31-70) 61.0 (30-70) 49.0 (29-71) 55.0 (29-71) 62.5 (44-74)

<65 years, n (%) 19 (79.2) 21(77.8) 20 (83.3) 41 (80.4) 20 (62.5)

> 65 years, n (%) 5(20.8) 6(22.2) 4(16.7) 10 (19.6) 12 (37.5)
Sex, n (%)

Male 23 (95.8) 23 (85.2) 22 (91.7) 45 (88.2) 27 (84.4)

Female 14.2) 4 (14.8) 2 (8.3) 6(11.8) 5(15.6)
ECOG performance status, n (%)

0 10 (41.7) 14 (51.9) 13 (54.2) 27 (52.9) 3094

1 14 (58.3) 13 (48.1) 11 (45.8) 24 (47.1) 29 (90.6)
PD-L1 TC score

TC<1% 8 (33.3) 10 (37.0) 0(0.0) 10 (19.6) 8(25.0)

TC>1% 14.2) 13.7) 0(0.0) 12.0) 2 (6.3)

Unknown 15 (62.5) 16 (59.3) 24 (100.0) 40 (78.4) 22 (68.8)
Alcohol consumption, n (%)

Never 15 (62.5) 19 (70.4) 13 (54.2) 32 (62.7) 20 (62.5)

Current 0(0.0) 0(0.0) 14.2) 12.0) 1(3.1)

Former 9 (37.5) 8 (29.6) 10 (41.7) 18 (35.3) 11 (34.4)
Disease stage, n (%)

Unresectable locally advanced 1(4.2) 5(18.5) 4 (16.7) 9(17.6) 1(3.1)

Metastatic 23 (95.8) 22 (81.5) 20 (83.3) 42 (82.4) 31(96.9)
Number of metastatic sites,*n (%)

1 8 (33.3) 10 (37.0) 4 (16.7) 14 (27.5) 17 (53.1)

2 8 (33.3) 7(25.9) 8(33.3) 15(29.4) 8 (25.0)

>3 7(29.2) 5(18.5) 8(33.3) 13 (25.5) 6 (18.8)
Prior anticancer therapy, n (%) 23 (95.8) 27 (100.0) 24 (100.0) 51 (100.0) 32 (100.0)

Prior immunotherapy 14.2) 0(0.0) 24 (100.0) 24 (47.1) 0(0.0)

Prior TKI 23 (95.8) 26 (96.3) 20 (83.3) 46 (90.2) 8 (25.0)
Number of prior treatment lines, n (%)

0 0(0.0) 0(0.0) 0(0.0) 0(0.0) 13.1)

1 15 (62.5) 18 (66.7) 12 (50.0) 30 (58.8) 14 (43.8)

2 8 (33.3) 9(33.3) 12 (50.0) 21 (41.2) 14 (43.8)

>3 0(0.0) 0(0.0) 0(0.0) 0(0.0) 3094

2At study entry. Data from phase I and phase II were pooled per the tumor characteristics; four patients with GC/GEJC in phase I were excluded
because they could not be mapped to any indication group, either due to unknown prior anti-PD-(L)1 treatment status (n=1) or because they
received sitravatinib monotherapy (n=3)

ECOG Eastern Cooperative Oncology Group, GC/GEJC gastric cancer/gastroesophageal junction cancer, HCC hepatocellular carcinoma, PD-1
programmed cell death protein 1, PD-L1 programmed death-ligand 1, 7C tumor cell, TK], tyrosine kinase inhibitor
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duration of exposure to tislelizumab was 4.1 months (range:
0.7-28.6) for patients treated with sitravatinib plus tisleli-
zumab; median number of treatment cycles was 4.5. Of
the DLT-evaluable set (n=22), no DLTs were reported in
patients receiving sitravatinib monotherapy at the 80 mg
(n=3) or 120 mg (n=4) QD doses. Two DLTs were reported
in patients receiving sitravatinib 120 mg QD plus tisleli-
zumab 200 mg Q3W (n=12): one (grade 3 palmar-plantar
erythrodysesthesia syndrome) among six patients with HCC
and one (grade 3 proteinuria) among six patients with GC/
GEJC. No DLTs were observed among patients receiv-
ing sitravatinib 80 mg QD plus tislelizumab 200 mg Q3W
(n=3). RP2D of sitravatinib was determined as 120 mg QD,
either as monotherapy or in combination with tislelizumab
200 mg Q3W.

All patients (100%) receiving sitravatinib monotherapy
at either the 80 mg QD dose (n=3) or the 120 mg QD dose
(n=24) in the safety analysis set (phases I and II combined)
reported a TRAE (Table 2). Of patients receiving the sitra-
vatinib 120 mg QD dose as monotherapy, grade >3 TRAEs
were reported in 45.8% (n=11/24), and 25.0% (n=6/24)
had serious TRAEs. One (4.2%) patient had a TRAE that
led to treatment discontinuation and 17 (70.8%) patients had
TRAES that led to treatment modification.

The majority (n=_81/84) of patients treated with sitra-
vatinib plus tislelizumab received the sitravatinib 120 mg
QD dose, of whom 90.1% (n=73/81) experienced a TRAE;
90.1% of patients had events that were considered related
to sitravatinib, and 82.7% had events considered related to
tislelizumab (Table 2). Approximately half of all patients
treated with sitravatinib 120 mg QD plus tislelizumab
200 mg Q3W (49.4%; n=40/81) reported grade >3 TRAEs
considered related to sitravatinib; 28.4% (n=23/81) reported
grade >3 TRAES considered related to tislelizumab. Fifteen
(18.5%) serious TRAEs considered related to sitravatinib
and 11 (13.6%) serious TRAESs considered related to tisleli-
zumab were reported. Eight (9.9%) TRAEs led to treatment
discontinuation and 51 (63.0%) to treatment modification
(Table 2).

Across all patients treated with sitravatinib plus tisleli-
zumab, the most common TRAEs (occurring in>30.0%
of patients) were proteinuria, alanine aminotransferase
increased, aspartate aminotransferase increased, palmar-
plantar erythrodysesthesia syndrome, hypertension, and
diarrhea (Table 2); the most common grade >3 TRAEs
(occurring in > 5.0% of patients) were hypertension, palmar-
plantar erythrodysesthesia syndrome, and platelet count
decreased.

In total, three (3.7%) patients treated with sitravatinib
120 mg QD plus tislelizumab reported an infusion-related
reaction (IRR), one of whom reported a grade >3 IRR
(1.2%), leading to treatment discontinuation. Immune-medi-
ated adverse events (imAEs) occurred in 36.9% (n=31/84)
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of patients receiving sitravatinib plus tislelizumab (80 mg
QD, 33.3% [n=1/3]; 120 mg QD, 37.0% [n=30/81]) (Sup-
plementary Table S2). Overall, 29.8% (n=25/84) and 35.7%
(n=30/84) of patients receiving sitravatinib plus tisleli-
zumab reported imAEs that were considered related to sitra-
vatinib and tislelizumab, respectively. Two patients (2.4%)
treated with sitravatinib plus tislelizumab reported imAEs
that led to treatment discontinuation, and six (7.1%) reported
imAEs that led to treatment modification, comprising rash
(n=3), hyperthyroidism (n=1), hypothyroidism (n=1), and
immune-mediated encephalitis (n=1).

Twelve patients experienced TEAEs leading to death in
the sitravatinib 120 mg QD plus tislelizumab group, fatal
TEAESs that occurred in>2 patients included death (7
patients, 8.6%, reported terms were all unexplained death)
and respiratory failure (2 patients, 2.5%). Four fatal TEAEs
were considered to be treatment related; one TRAE of res-
piratory failure (related to both sitravatinib and tislelizumab)
and three TRAEs of death due to unknown reasons (one fatal
event with missing assessment of causality was reported as
the preferred term of ‘death’ [reported term: unexplained
death] and counted as treatment related). All TEAEs are
summarized in Supplementary Table S3; all TRAEs are
summarized in Supplementary Table S4.

Efficacy

In the efficacy-evaluable set, the confirmed ORR with
sitravatinib monotherapy was 25.0% (95% CI 8.7-49.1) in
patients with anti-PD-(L)1-naive or anti-PD-(L)1-treated
advanced HCC (Table 3); all responses were PRs. Best per-
cent change from baseline in target lesion sum of diameters
is shown in Fig. 2A. Disease control was achieved in 90.0%
(95% CI 68.3-98.8) of these patients, and median DoR was
7.7 months (95% CI 2.8-not estimable [NE]). In the safety
analysis set (phases I and II combined), median PFS was
6.8 months (95% CI 4.0-7.4) (Fig. 3A). In the safety analy-
sis set (phase II only, n=20), during a median follow-up of
34.1 months, median OS was determined to be 26.7 months
(95% CI 9.1-NE) (Fig. 4A).

The ORR with sitravatinib plus tislelizumab was 11.5%
(95% CI 2.4-30.2) in patients with anti-PD-(L)1-naive, pre-
treated HCC and 9.5% (95% CI 1.2-30.4) in patients with
anti-PD-(L)1-treated HCC. Best percent change from base-
line in target lesion sum of diameters is shown in Fig. 2B
and C, respectively. Disease control was achieved in 84.6%
(95% C1 65.1-95.6) and 81.0% (95% CI 58.1-94.6) of these
patients, respectively. Median DoR was 5.7 months (95%
CI 4.1-NE) in patients with anti-PD-(L)1-naive HCC. Two
patients with anti-PD-(L)1-treated HCC responded; one
patient had a DoR of 5.4 months (95% CI 5.4-NE), while for
the other patient, response was ongoing at up to 20 months
of follow-up. Median PFS was 6.8 months (95% CI 2.8-8.3)
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Table 2 Summary of treatment-related adverse events (safety analysis set from phase I and phase IT)

N (%) Sitravatinib 80 mg  Sitravatinib Sitravatinib mono- ~ Sitravatinib 80 mg  Sitravatinib Sitravatinib plus
monotherapy 120 mg monother-  therapy combined  plus tislelizumab 120 mg plus tisleli- tislelizumab
(n=3) apy (n=24) (n=27) (n=3) zumab (n=81) combined
(n=84)

Any TRAE 3 (100.0) 24 (100.0) 27 (100.0) 3 (100.0) 73 (90.1) 76 (90.5)
Related to sitra- 3 (100.0) 24 (100.0) 27 (100.0) 3 (100.0) 73 (90.1) 76 (90.5)
vatinib
Related to tisleli- — - - 3 (100.0) 67 (82.7) 70 (83.3)
zumab

Grade >3 3 (100.0) 11 (45.8) 14 (51.9) 2 (66.7) 40 (49.4) 42 (50.0)
Related to sitra- 3 (100.0) 11 (45.8) 14 (51.9) 2 (66.7) 40 (49.4) 42 (50.0)
vatinib
Related to tisleli- - - - 1(33.3) 23 (28.4) 24 (28.6)
zumab

Serious 0(0.0) 6 (25.0) 6(22.2) 1(33.3) 17 (21.0) 18 (21.4)
Related to sitra- 0 (0.0) 6 (25.0) 6(22.2) 1(33.3) 15 (18.5) 16 (19.0)
vatinib
Related to tisleli- — - - 1(33.3) 11 (13.6) 12 (14.3)
zumab

Leading to death 0(0.0) 0(0.0) 0(0.0) 0(0.0) 4.(4.9) 4(4.8)
Related to sitra- 0 (0.0) 0(0.0) 0(0.0) 0(0.0) 4.(4.9) 4(4.8)
vatinib
Related to tisleli- — - 0(0.0) 0(0.0) 3(3.7) 3(3.6)
zumab

Leading to treat- 0(0.0) 14.2) 1(3.7) 1(33.3) 8(9.9) 9 (10.7)
ment discontinu-
ation

Leading to dose 1(33.3) 17 (70.8) 18 (66.7) 2 (66.7) 51 (63.0) 53 (63.1)
modification®

TRAES reported in > 10% of patients
Proteinuria 2 (66.7) 13 (54.2) 15 (55.6) 2 (66.7) 44 (54.3) 46 (54.8)
ALT increased 2 (66.7) 12 (50.0) 14 (51.9) 2 (66.7) 36 (44.4) 38 (45.2)
AST increased 2 (66.7) 12 (50.0) 14 (51.9) 3 (100.0) 35 (43.2) 38 (45.2)
PPE syndrome 2 (66.7) 17 (70.8) 19 (70.4) 0(0.0) 30 (37.0) 30 (35.7)
Diarrhea 2 (66.7) 14 (58.3) 16 (59.3) 0(0.0) 26 (32.1) 26 (31.0)
Hypertension 3 (100.0) 4(16.7) 7(25.9) 2 (66.7) 28 (34.6) 30 (35.7)
Platelet count 2 (66.7) 10 (41.7) 12 (44.4) 0(0.0) 22 (27.2) 22 (26.2)
decreased
Blood CPKMB 0 (0.0) 2 (8.3) 2(7.4) 1(33.3) 23 (28.4) 24 (28.6)
increased
Decreased appe- 1 (33.3) 3(12.5) 4(14.8) 1(33.3) 17 (21.0) 18 (21.4)
tite
Hypothyroidism 2 (66.7) 2 (8.3) 4 (14.8) 1(33.3) 15 (18.5) 16 (19.0)
Anemia 1(33.3) 5(20.8) 6(22.2) 1(33.3) 11 (13.6) 12 (14.3)
Blood bilirubin 1(33.3) 3(12.5) 4(14.8) 0(0.0) 13 (16.0) 13 (15.5)
increased
Blood thyroid 0(0.0) 2 (8.3) 2(7.4) 0(0.0) 14 (17.3) 14 (16.7)
stimulating hor-
mone increased
Hypoalbumine- 0(0.0) 2 (8.3) 2(7.4) 1(33.3) 13 (16.0) 14 (16.7)
mia
GGT increased 0(0.0) 4(16.7) 4(14.8) 0(0.0) 12 (14.8) 12 (14.3)
WBC count 1(33.3) 2 (8.3) 3(11.1) 0(0.0) 13 (16.0) 13 (15.5)
decreased
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Table 2 (continued)

N (%) Sitravatinib 80 mg  Sitravatinib Sitravatinib mono-  Sitravatinib 80 mg  Sitravatinib Sitravatinib plus
monotherapy 120 mg monother-  therapy combined  plus tislelizumab 120 mg plus tisleli- tislelizumab
(n=3) apy (n=24) (n=27) (n=3) zumab (n=81) combined
(n=284)
Blood CPK 0(0.0) 14.2) 1(3.7) 0(0.0) 14 (7.3) 14 (16.7)
increased
Blood AP 0(0.0) 2(8.3) 2(7.4) 0(0.0) 11 (13.6) 11 (13.1)
increased
Blood LDH 0(0.0) 2(8.3) 2(74) 0(0.0) 11 (13.6) 11 (13.1)
increased
Abdominal pain 0 (0.0) 2 (8.3) 2(74) 0(0.0) 11 (13.6) 11 (13.1)
upper
Nausea 0(0.0) 2(8.3) 2(7.4) 1(33.3) 10 (12.3) 11 (13.1)
Vomiting 0(0.0) 0(0.0) 0(0.0) 1(33.3) 11 (13.6) 12 (14.3)
Dysphonia 0(0.0) 5(20.8) 5(18.5) 0(0.0) 8(9.9) 8(9.5)
Weight decreased 1 (33.3) 3(12.5) 4(14.8) 1(33.3) 7 (8.6) 8(9.5)
Fatigue 0(0.0) 14.2) 1(3.7) 1(3.33) 6(7.4) 7(8.3)
Hypokalemia 0(0.0) 3(12.5) 3(11.1) 0(0.0) 6(7.4) 6(7.1)
Neutrophil count 1 (33.3) 1(4.2) 2(7.4) 0(0.0) 5(6.2) 5(6.0)
decreased
Hypocalcemia 0(0.0) 14.2) 1(3.7) 1(3.33) 3@3.7) 4 (4.8)
Hypercalcemia 0 (0.0) 0(0.0) 0 (0.0) 1(3.33) 2(2.5) 3(3.6)
Stomatitis 1(33.3) 0(0.0) 1(3.7) 0(0.0) 3@3.7) 33.6)
Coagulopathy 0(0.0) 0(0.0) 0(0.0) 1(3.33) 1(1.2) 2(24)
Hematuria 1(33.3) 0(0.0) 13.7) 0(0.0) 2(2.5) 2(2.4)
Blood pressure 0 (0.0) 3(12.5) 3(11.1) 0(0.0) 1(1.2) 1(1.2)
increased
Malnutrition 0(0.0) 0(0.0) 0(0.0) 1(33.3) 0(0.0) 1(1.2)
Venous thrombo- 0 (0.0) 0(0.0) 0(0.0) 1(33.3) 0(0.0) 1(1.2)

sis limb

Data cutoff: March 31, 2023

Adverse events were graded based on National Cancer Institute Common Terminology Criteria for Adverse Events Version 5.0

*Dose modification includes dose reduction and/or drug interruption for sitravatinib, and dose delay and/or interruption for tislelizumab

ALT alanine aminotransferase, AP alkaline phosphatase, AST aspartate aminotransferase, CPK creatine phosphokinase, GGT gamma glutamyl-
transferase, LDH lactate dehydrogenase, MB, myocardial band, PPE palmar-plantar erythrodysesthesia, TRAE treatment-related adverse event,

WBC white blood cell

and 4.2 months (95% CI 2.7-6.8) in patients with anti-PD-
(L)1-naive and anti-PD-(L)1-treated HCC, respectively
(Fig. 3B). In the safety analysis set (phase II only), median
OS was 20.5 months (95% CI 7.4-NE) and 12.4 months
(95% CI 7.0-14.1), respectively (Fig. 4B), with a median
follow-up of 30.9 months and 28.8 months, respectively.

In patients with anti-PD-(L)1-naive, pretreated GC/
GEJC, the ORR with sitravatinib plus tislelizumab was
16.1% (95% CI 5.5-33.7); the DCR was 71.0% (52.0-85.8);
the median DoR was 5.5 months (Table 3); and the median
PFS was 3.6 months (95% CI 2.8-4.7) (Fig. 3C). Best per-
cent change from baseline in target lesion sum of diameters
is shown in Fig. 2D. In the safety analysis set (phase II only,
n=24), median OS was 8.9 months (95% CI 4.7-16.0)
(Fig. 4C), with a median follow-up of 27.6 months.

@ Springer

Discussion

Despite recent advances in immunotherapies, there
remains unmet medical need for greater tumor control
without significantly compromising treatment tolerabil-
ity. Promising efficacy and manageable tolerability were
observed in SAFFRON-104 with sitravatinib monother-
apy in a predominantly pretreated, anti-PD-(L)1-naive
patient population with advanced HCC, and in combina-
tion with tislelizumab in pretreated patients with anti-PD-
(L)1-naive and anti-PD-(L)1-treated HCC, and pretreated
patients with PD-(L)1-naive GC/GEJC. Phase I deter-
mined the RP2D of sitravatinib to be 120 mg QD, both as
monotherapy and in combination with tislelizumab. No
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Table 3 Analysis of confirmed disease response based on investigator-assessment per RECIST v1.1 (efficacy evaluable analysis set from phase 1
and phase II)

Indication HCC GC/GEJC

Sitravatinib
plus tisleli-
zumab

Treatment Sitravatinib monotherapy Sitravatinib plus tislelizumab

Prior anti-PD-(L)1 treatment status Naive or treated (n=20) Naive (n=26) Treated (n=21) Subtotal (n=47) Naive (n=31)

ORR, n (%) 5(25.0) 3(11.5) 2(9.5) 5(10.6) 5(16.1)
95% C1 8.7-49.1 2.4-30.2 1.2-30.4 3.5-23.1 5.5-33.7
Best overall response, n (%)
CR 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
PR 5(25.0) 3(11.5) 2(9.5) 5(10.6) 5(16.1)
SD 13 (65.0) 19 (73.1) 15 (71.4) 34 (72.3) 17 (54.8)
PD 2 (10.0) 3(11.5) 3(14.3) 6 (12.8) 6(19.4)
Not determined® 0(0.0) 1(3.8) 1(4.8) 2 (4.3) 3(9.7)
DCR, n (%) 18 (90.0) 22 (84.6) 17 (81.0) 39 (83.0) 22 (71.0)
95% C1 68.3-98.8 65.1-95.6 58.1-94.6 69.2-92.4 52.0-85.8
Median DoR, months 7.7 5.7 NR 5.7 5.5
95% C1 2.8-NE 4.1-NE 5.4-NE 4.1-NE 2.7-NE
CBR, n (%) 11 (55.0) 12 (46.2) 6 (28.6) 18 (38.3) 10 (32.3)
95% C1 31.5-76.9 26.6-66.6 11.3-52.2 24.5-53.6 16.7-51.4

Data cutoff: March 31, 2023

“Due to no post-baseline response assessment. Data from phase I and phase II were pooled per the tumor characteristics; four patients with GC/
GEIJC in phase I were excluded because they could not be mapped to any indication group, either due to unknown prior anti-PD-(L)1 treatment
status (n=1) or because they received sitravatinib monotherapy (n=3)

CBR clinical benefit rate, CI confidence interval, CR complete response, DCR disease control rate, DoR duration of response, GC/GEJC gastric
cancer/gastroesophageal junction cancer, HCC hepatocellular carcinoma, NE not estimable, NR not reached, ORR objective response rate, PD
progressive disease, PD-1 programmed cell death protein 1, PD-LI programmed death-ligand 1, PR partial response, RECIST Response Evalua-

tion Criteria in Solid Tumors, SD stable disease

new safety signals were identified. Of note, this study pro-
vides relatively more data for HCC than GC/GEJC.

Sitravatinib has been evaluated in multiple phase I-III
clinical studies in advanced and metastatic solid tumors [22,
24-27]. Safety data from these studies have identified fre-
quent but mild-moderate severity (grade < 3) AEs with sitra-
vatinib as monotherapy or in combination with PD-1 inhibi-
tors including tislelizumab [24-27]. In the current study,
TRAESs were reported in all patients receiving sitravatinib
monotherapy and 90.5% of patients receiving sitravatinib
with tislelizumab. Most TRAEs were manageable by dose
reduction or interruption and supportive treatment.

The safety profile for sitravatinib as monotherapy is gen-
erally consistent with the observed safety profiles of other
TKI monotherapies [28, 29]. Furthermore, the safety pro-
file of sitravatinib with tislelizumab in this study is con-
sistent with that reported in the phase Ib SAFFRON-103
study of sitravatinib plus tislelizamab in patients with locally
advanced or metastatic NSCLC [22]. Additionally, the safety
findings of the combination are in accordance with those
of other TKI and PD-1 inhibitor combinations [29, 30].
Common AEs reported here—hypertension, proteinuria,
and palmar-plantar erythrodysesthesia syndrome—are also

noted within the well-established AE profile of other VEGF
inhibitors [31, 32].

In SAFFRON-104, grade >3 TRAEs occurred in approxi-
mately half of patients (51.9% of patients treated with
monotherapy; 50.0% with combination therapy); however,
few TRAESs led to treatment discontinuation (3.7% and
10.7%, respectively). In a phase II trial of sitravatinib plus
nivolumab in patients with non-squamous NSCLC who pro-
gressed on or after checkpoint inhibitor therapy, 58.3% of
patients experienced grade 3—4 TRAESs, with hypertension
occurring in 16.7% of patients (vs. 10.7% in SAFFRON-104)
and palmar-plantar erythrodysesthesia syndrome in 2.6%
(vs. 6.0% in SAFFRON-104); 14.1% experienced any-grade
TRAE:s leading to treatment discontinuation (vs. 10.7% in
SAFFRON-104) [33].

In the current study, sitravatinib monotherapy dem-
onstrated promising antitumor activity in the second- or
third-line setting in a primarily anti-PD-(L)1-naive HCC
population, with a confirmed ORR of 25.0%, the highest
ORR with TKI single-agent therapy reported to date in this
setting [28, 34]. The encouraging ORR was also success-
fully transformed into a promising median PFS (6.8 months,
n=24) and median OS (26.7 months, n =20). Preliminary
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Fig.2 Best percent change from baseline in target lesion sum of
diameters by best confirmed overall response (efficacy-evaluable pop-
ulation from phase I and phase II). Best percent change from base-
line in target lesion sum of diameters in A sitravatinib-treated patients
with anti-PD-(L)1-naive or —treated HCC; B sitravatinib with tisleli-
zumab—treated patients with anti-PD-(L)1-naive HCC; C sitravatinib
with tislelizumab—treated patients with anti-PD-(L)1-treated HCC;

antitumor activity was also demonstrated with sitravatinib
plus tislelizumab, with a moderate ORR and higher median
OS observed in patients with anti-PD-(L)1-naive HCC
(11.5% and 20.5 months, respectively) compared with anti-
PD-(L)1-treated HCC (9.5% and 12.4 months, respectively).
Counterintuitively, the efficacy of sitravatinib monotherapy
was comparable with or higher than that of the combination
of sitravatinib plus tislelizumab, including a higher ORR
and OS and a similar median PFS and DCR. This could pos-
sibly be attributed to the limited sample size in each group.
Considering the non-randomized design of the current study,
and the later initiation of phase II in patients with anti-PD-
(L)1-naive HCC treated with sitravatinib plus tislelizamab
(almost 10 months later than for patients treated with sitra-
vatinib monotherapy), there may have been an imbalance
in the patient populations’ disease characteristics, despite
enrollment under the same inclusion/exclusion criteria.
These findings require confirmation in larger cohorts.
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D sitravatinib with tislelizumab-treated patients with anti-PD-
(L)1-naive GC/GEJC. Responses are investigator-assessed based on
RECIST vl.1. GC/GEJC gastric cancer/gastroesophageal junction
cancer, HCC hepatocellular carcinoma, PD-1 programmed cell death
protein 1, PD-LI programmed death-ligand 1, RECIST Response
Evaluation Criteria in Solid Tumors

While cross-trial comparisons are confounded by differ-
ences in factors such as study design, patient characteristics,
and sample size, the meaningful and durable responses of
sitravatinib monotherapy in patients with advanced HCC
shown in SAFFRON-104 are superior to the responses in
the phase III RESORCE study, which reported an ORR of
11% and median OS of 10.6 months following treatment
with the multikinase inhibitor regorafenib in 379 patients
with HCC who progressed during treatment with sorafenib
[28]. Furthermore, the durable responses reported in
patients with advanced anti-PD-(L)1-naive HCC receiving
combination treatment with sitravatinib plus tislelizumab
complement the findings from the KEYNOTE-524 study
of lenvatinib with pembrolizumab in patients with unre-
sectable anti-PD-(L)1-naive HCC [30]. Of 100 patients in
KEYNOTE-524, disease control was reported in 86.0% (vs.
84.6% in SAFFRON-104) and median OS was 22.0 months
(vs. 20.5 months in SAFFRON-104) [30].
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Fig.3 Progression-free survival (safety analysis set from phase I
and phase II). KM plot of PFS in A sitravatinib-treated patients with
anti-PD-(L)1-naive or —treated HCC; B sitravatinib with tisleli-
zumab—treated patients with anti-PD-(L)1-naive and —treated HCC;
C sitravatinib with tislelizumab—treated patients with anti-PD-(L)1-
naive GC/GEJC. Four patients with GC/GEJC cancer in phase I were
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excluded, either due to unknown prior anti-PD-(L)1 treatment status
or because they received sitravatinib monotherapy. CI confidence
interval, GC/GEJC gastric cancer/gastroesophageal junction can-
cer, HCC hepatocellular carcinoma, KM Kaplan-Meier, PD-1 pro-
grammed cell death protein 1, PD-LI programmed death-ligand 1,
PFS progression-free survival, Sitra sitravatinib, Tisle tislelizamab
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While this study does not provide substantial data for
patients with advanced.

anti-PD-(L)1-naive GC/GEJC, preliminary antitumor
activity is reported (ORR, 16.1%; median OS, 8.9 months;
median PFS, 3.6 months). Treatment with tislelizumab
plus chemotherapy has demonstrated efficacy in patients
from a global population with treatment-naive, advanced
GC/GEJC in the phase III RATIONALE-305 study [15,
16], which reported an ORR of 47.3% and median OS of
15.0 months [15, 16]. As VEGFR?2 inhibitors, both ramu-
cirumab (anti-VEGFR?2 monoclonal antibody) and apatinib
(anti-VEGFR2 tyrosine kinase inhibitor) have demonstrated
efficacy in patients with pretreated, advanced GC/GEJC, and
have been approved either as monotherapy or in combina-
tion with paclitaxel in later line settings [35-37]. These data
along with the results of the SAFFRON-104 study support
the investigation of anti-PD-1 inhibitors and sitravatinib in
this setting.

Current treatment options for patients with HCC or GC/
GEIC are limited, and there is an urgent need for new thera-
pies [1-4]. Following the approval of atezolizumab in com-
bination with bevacizumab as the new standard of care, the
treatment landscape has been rapidly evolving [38]; how-
ever, a broader range of therapies is essential to improve
overall patient survival [39]. For patients with GC/GEJC,
standard-of-care options are associated with low efficacy
rates and toxicity with extended use [40]. The results from
the SAFFRON-104 study add to the clinical evidence sup-
porting the rationale for anti-PD-(L)1 and multi-targeted
TKI combination therapies and further support continued
investigation of these combinations in the clinical setting.

Conclusions

Sitravatinib as monotherapy or in combination with tisleli-
zumab was generally well tolerated and demonstrated
preliminary antitumor activity with durable responses in
patients with unresectable, locally advanced, or metastatic
HCC and GC/GEIJC. The results from this phase Ib/II study
support further investigation of sitravatinib as monotherapy
and in combination with tislelizumab as a potential treat-
ment option for patients with unresectable, locally advanced,
or metastatic HCC and GC/GEJC.

Supplementary Information The online version contains supplemen-
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