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ABSTRACT
Objective  This study evaluates the safety/efficacy of 
sabatolimab plus spartalizumab in patients with melanoma 
or non-small cell lung cancer (NSCLC).
Design, setting and participants  This is a phase 1–1b/2, 
open-label, multinational, multicentre study of patients 
with advanced/metastatic melanoma or NSCLC with ≥1 
measurable lesion.
Interventions  Patients were given sabatolimab 800 mg 
every 4 weeks plus spartalizumab 400 mg every 4 weeks 
until unacceptable toxicity, disease progression and/or 
treatment discontinuation.
Outcome measures  The phase 2 primary outcome 
measure was overall response rate and secondary 
objectives included evaluation of the safety, tolerability, 
efficacy and pharmacokinetics of sabatolimab in 
combination with spartalizumab.
Results  33 patients (melanoma n=16, NSCLC n=17) 
received sabatolimab plus spartalizumab. 31 (94%) 
experienced ≥1 adverse event (AE); 15 (46%) experienced 
grade 3/4 events. The most frequent grade ≥3 AEs for 
NSCLC were anaemia, dyspnoea and pneumonia (each 
n=2, 12%); for patients with melanoma, the most 
frequent grade ≥3 AEs were physical health deterioration, 
hypokalaemia, hypophosphataemia, pathological fracture 
and tumour invasion (each n=1; 6%). One (3%) patient 
discontinued treatment due to AE. Stable disease was seen 
in three patients with melanoma (19%) and six patients 
with NSCLC (35%). Median progression-free survival was 
1.8 (90% CI 1.7 to 1.9) and 1.7 (90% CI 1.1 to 3.4) months 
for patients with melanoma and NSCLC, respectively. 
Patients with stable disease had higher expression levels 
of CD8, LAG3, programmed death-ligand 1 and anti-T-
cell immunoglobulin and mucin-domain containing-3 at 
baseline. The pharmacokinetics profile of sabatolimab was 
consistent with the phase 1 study.
Conclusions  Sabatolimab plus spartalizumab was well 
tolerated in patients with advanced/metastatic melanoma 
or NSCLC who had progressed following antiprogrammed 

death-1/antiprogrammed death-ligand 1 treatment. 
Limited antitumour activity was observed. The tolerability 
of sabatolimab administration supports the potential to 
explore treatment with sabatolimab in various combination 
regimens and across a spectrum of tumour types.
Trial registration number  NCT02608268.

INTRODUCTION
In both solid tumours and haematolog-
ical malignancies, immune dysfunction 
results in impaired antitumour immune 
responses, leading to tumour immune 
escape.1 2 Programmed death-1/programmed 
death-ligand 1 (PD-1/PD-L1) blockade 
therapy has shown sustained survival benefits 
in multiple malignancies.3 However, only a 
minority of patients respond to PD-1/PD-L1 
blockade therapy, and these patients are 
at risk of primary or acquired resistance.3 
Therefore, it is important to investigate new 
strategies to improve response rates and 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ A first-in-human, single-arm, multicentre, multi-
country, open-label study to assess the safety and 
efficacy of the combination of sabatolimab and spar-
talizumab in patients with advanced malignancies.

	⇒ Limited biomarker data are available to be able to 
identify an association between biomarkers and re-
sponse to treatment.

	⇒ The study was terminated early due to the study 
sponsor’s decision.
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prolong the duration of response (DOR) to immune-
based therapy.

T-cell immunoglobulin and mucin-domain contain-
ing-3 (TIM-3) is an inhibitory cell surface receptor 
expressed on multiple immune cell types, including 
dysfunctional and regulatory T cells, natural killer cells, 
macrophages/monocytes and dendritic cells.4 TIM-3 is 
often coexpressed with PD-1 and may also contribute to 
the resistance to PD-1 blockade.5 6 Additionally, in animal 
models, concurrent blockade of TIM-3 and PD-1 restored 
T-cell function and suppressed tumour growth more 
effectively than targeting either pathway alone, providing 
further rationale for dual targeting of TIM-3 and PD-1 for 
more effective cancer immunotherapy.7 8

Sabatolimab (MBG453) is a high-affinity, humanised, 
anti-TIM-3 IgG4 (S228P) monoclonal antibody that blocks 
binding of TIM-3 to phosphatidylserine and partially 
blocks the binding of TIM-3 to galectin-9.9 Prelimi-
nary findings from a phase 1 study of sabatolimab plus 
hypomethylating agents (HMAs) demonstrate encour-
aging safety and durable responses with sabatolimab in 
patients with haematological malignancies, providing 
support for the use of sabatolimab in situations wherein 
combination therapy is needed without introducing 
additional safety concerns.10 Spartalizumab (PDR001) 
is a humanised IgG4 (S228P) monoclonal antibody that 
binds PD-1 and blocks its interaction with PD-L1/2, which 
has demonstrated preliminary clinical activity in patients 
with non-small cell lung cancer (NSCLC) or melanoma, 
with a manageable safety profile.9 11

A subset of patients with melanoma or NSCLC do not 
respond to anti-PD-1/anti-PD-L1 blockade, and upreg-
ulation of TIM-3 has been observed in clinical cases of 
resistance to anti-PD-1 therapy.5 Therefore, sabatolimab 
in combination with checkpoint inhibition may show clin-
ical activity in these patients. In a phase 1 dose-escalation 
study, sabatolimab plus spartalizumab was safe and 
well tolerated, with preliminary antitumour activity in 
advanced solid tumours, including in patients with prior 
anti-PD-1/PD-L1 therapy.9 Here, we report data from the 
phase 2 part of the study—sabatolimab in combination 
with spartalizumab for patients with melanoma or NSCLC 
who had progressive disease (PD) on or after prior anti-
PD-1/PD-L1 therapy.

MATERIALS AND METHODS
Clinical study design and oversight
This first-in-human, multicentre, open-label, phase 
1-1b/2 study consists of a phase 1 dose escalation part 
of sabatolimab as a single agent and a phase 1b dose 
escalation part of sabatolimab in combination with spar-
talizumab in patients with advanced solid tumours.9 
An additional phase 2 part investigated sabatolimab in 
combination with spartalizumab (at the recommended 
phase 2 dose (RP2D) from phase 1/1b) in patients with 
advanced/metastatic melanoma or NSCLC. The study 
design of the phase 1/1b part of the study has been 

previously described.9 In the phase 2 part, sabatolimab 
800 mg every 4 weeks was administered in combination 
with spartalizumab at 400 mg every 4 weeks (RP2D) until 
unacceptable toxicity, PD per immune-related response 
criteria (irRC) and/or treatment discontinuation due to 
patient/physician decision. Patients did not discontinue 
treatment based on PD per Response Evaluation Criteria 
in Solid Tumours (RECIST) V.1.1 unless clinical deterio-
ration or an increase in tumour markers were observed.

Patient and public involvement
Patients were not involved in the design and recruitment 
of the study, assessing the burden of the intervention or 
plans to disseminate the study results to participants and 
relevant wider patient communities.

Study objectives
The primary objective for the phase 2 part of the study was 
to assess the antitumour activity of sabatolimab in combi-
nation with spartalizumab in advanced/metastatic mela-
noma or NSCLC. The primary endpoint was the overall 
response rate (ORR) per RECIST V.1.1. Secondary objec-
tives included an evaluation of the safety, tolerability, 
efficacy, pharmacokinetics (PK) and pharmacodynamics 
of sabatolimab in combination with spartalizumab. 
Secondary endpoints included the incidence and severity 
of adverse events (AEs) and serious AEs (SAEs), vital signs 
and ECG assessments, the number of dose interruptions 
and reductions, dose intensity, serum PK parameters 
and concentration vs time profiles, as well as best overall 
response (BOR), progression-free survival (PFS), overall 
survival (OS) and DOR per RECIST V.1.1, and ORR and 
PFS per irRC.

Patients
Patients with advanced/metastatic melanoma or NSCLC 
with at least one measurable lesion as determined by 
RECIST V.1.1 were eligible. All enrolled patients had 
progressed on anti-PD-1/PD-L1 therapy. Patients were 
aged ≥18 years with an Eastern Cooperative Oncology 
Group (ECOG) performance status ≤2, with the site of 
disease amenable to biopsy.

Key exclusion criteria included patients with symptom-
atic or untreated central nervous system (CNS) metas-
tases, or CNS metastases that required local CNS-directed 
therapy or increasing doses of corticosteroids within 
2 weeks of study start, impaired cardiac function or clini-
cally significant cardiac disease and/or active or a history 
of autoimmune disease.

Safety and response assessments
Regular safety assessments included physical examination, 
vital signs, ECOG performance status, laboratory parame-
ters and cardiac evaluations. AEs were defined according 
to the National Cancer Institute Common Terminology 
Criteria for Adverse Events V.4.03 and were assessed at 
every visit. Efficacy was evaluated by the local investiga-
tor’s assessment using RECIST V.1.112 at baseline, starting 
on cycle (C) 3 days (D) 1, every two cycles until C11D1, 
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and then every three cycles until progression of disease 
per irRC or patient withdrawal. Durable clinical benefit 
(DCB) on prior anti-PD-1/PD-L1 therapy was defined 
as a best response of complete response (CR) or partial 
response (PR), or stable disease (SD) for ≥6 months; 
non-durable clinical benefit (NDCB) on prior anti-PD-1/
PD-L1 therapy was defined as a best response of PD or SD 
for <6 months.

Biomarker assessments
Biomarker analyses were performed to explore potential 
predictive markers and a possible relationship between 
biomarkers with exposure and/or clinical outcomes. 
Tumour samples were obtained at screening and during 
treatment (any time during C3D1 and at the end of treat-
ment). These samples were analysed by RNA expression 
analysis and immunohistochemistry for immune-related 
markers (including PD-L1, CD8 and FoxP3) and path-
ways associated with TIM-3.

PK assessments
Serum samples were collected for PK profiling at the 
following time points: preinfusion and 1, 24, 168, 240 and 
336 hours postinfusion during C1 and C3; preinfusion 
during C4; preinfusion and 1-hour postinfusion during 
C5 and C6; and at the end of treatment. PK parame-
ters included maximum concentration, exposure and 
half-life. Samples were also analysed for soluble TIM-3 
(sTIM-3) using a validated ELISA. PK data were described 
using non-compartmental analysis.

Pharmacodynamic assessments
Tumour biopsies were collected at screening. Expres-
sion of CD8 (Ventana, clone CD8/144B), PD-L1 (Dako, 
22C3 pharmaDx), CD163 (Ventana, clone MRQ-26), 
lymphocyte-activation gene 3 (LAG-3; Ventana, clone 
17B4, R1231) and TIM-3 (Ventana, clone D5D5R, R1262) 
was evaluated by immunohistochemistry. Immunohis-
tochemistry data are expressed as a percentage of the 
total marker area, except PD-L1, which is expressed as a 
percentage of positive tumour cells. Tumour biopsies were 
also analysed using RNA sequencing; analyses focused on 
28 genes and 7 gene signatures related to immune cell 
infiltration/function or pathways associated with TIM-3.

Statistical analyses
Data were summarised using descriptive statistics (mean, 
SD, median, minimum and maximum), contingency 
tables (frequencies and percentages) and inferential anal-
yses. The ORR was summarised primarily using Bayesian 
analysis for each indication. As a supportive analysis, the 
estimation of ORR and the corresponding 90% exact CI 
was performed using the exact Clopper-Pearson method 
for each indication. PFS and OS were estimated using the 
Kaplan-Meier method, summarised with their median 
and their corresponding 90% CI, assessed for each indi-
cation. SAS V.9.4 and R were used for analysis and the 
Kaplan-Meier curves.

RESULTS
Patient disposition baseline demographic and disease 
characteristics
33 patients were enrolled: 16 with melanoma and 17 with 
NSCLC. All patients received sabatolimab (800 mg every 
4 weeks) plus spartalizumab (400 mg every 4 weeks). As of 
the data cut-off date of 9 March 2020, of the 16 patients 
with melanoma, 14 had discontinued the study treatment; 
13 discontinuations were due to disease progression 
(81%) and 1 was due to physician decision (6%). All 17 
patients with NSCLC had discontinued study treatment 
due to disease progression (n=10; 59%), death (n=4; 
24%), physician/patient/guardian decision (n=2; 12%), 
or AEs (n=1; 6%, not related to the study drug). Patient 
demographics and baseline characteristics are shown in 
online supplemental table S2. The median age was 64 
years (range, 42–78) and 69 (range, 46–78) for patients 
with melanoma and NSCLC, respectively. Sex and race 
were equally represented for patients with melanoma; 
for patients with NSCLC, the majority were male (82%) 
and Caucasian (65%). An ECOG performance status 
of 0 or 1 was evident in all patients with melanoma and 
in 88% of patients with NSCLC. For patients with mela-
noma, the primary site of cancer was cutaneous (88%), 
non-cutaneous (6%) and uveal (6%). For patients with 
NSCLC, 59% had adenocarcinoma, and 41% had squa-
mous cell carcinoma.

Immediate prior anti-PD-1/PD-L1 therapy was admin-
istered in 63% of patients with melanoma and 65% of 
patients with NSCLC. Durable clinical benefit (DCB) 
of prior anti-PD-1/PD-L1 therapy was reported in six 
(37.5%) patients with melanoma and seven (41.2%) 
with NSCLC. NDCB of prior anti-PD-1/PD-L1 therapy 
was reported in 10 (63%) patients with melanoma and 
nine (53%) with NSCLC. One patient with NSCLC had 
the unknown clinical benefit of prior anti-PD-1/PD-L1 
therapy.

Efficacy
The median duration of exposure to sabatolimab plus 
spartalizumab was 11.9 weeks (range, 4.0–88.1 weeks) 
for patients with melanoma and 8 weeks (range, 
1.6–34.1 weeks) for patients with NSCLC. ORR and BOR 
are summarised in table  1. Among patients with mela-
noma, SD was the BOR in three patients (19%); two of 
these three patients had DCB to prior anti-PD-1/PD-L1 
treatment and one had NDCB. Also, two of these three 
patients remained in SD for >12 months. 12 (75%) 
patients with melanoma had a BOR of PD. Among patients 
with NSCLC, six (35%) had a BOR of SD; among these six 
patients, the response on prior anti-PD-1/PD-L1 was DCB 
in three patients, NDCB in two patients and unknown in 
one patient. Also, five of the six patients remained in SD 
for >3 months. BOR was unknown in one (6%) and six 
(35%) patients with melanoma and NSCLC, respectively.

PFS is shown in figure  1. Among patients with mela-
noma, the median PFS was 1.8 months (90% CI 1.7 to 
1.9) and PFS rate was 13.3% (90% CI 3.2% to 30.8%) at 
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6 months and 12 months (figure  1A). In patients with 
NSCLC, median PFS was 1.7 months (90% CI 1.1 to 3.4) 
and PFS rate was 6.3% (90% CI 0.7% to 21.0%) at 6 
months and not estimable at 12 months (figure 1B).

OS is shown in figure 2. For patients with melanoma, 
median OS was 6.0 months (90% CI 4.9 to 10.3) and OS 
rate was 53.3% (90% CI 30.6% to 71.6%) at 6 months, 
26.7% (90% CI 10.5% to 46.0%) at 12 months and 10.0% 
(90% CI 1.4% to 29.2%) at 18 months (figure  2A). 
For patients with NSCLC, median PFS was 6.6 months 
(90% CI 1.1 to 9.0) and OS rate was 58.8% (90% CI 
37.0% to 75.4%) at 6 months, 29.4% (90% CI 13.2% to 
47.8%) at 12 months and 5.9% (90% CI 0.7% to 19.9%) 
at 18 months (figure 2B).

Postbaseline tumour assessments were performed in 
15 patients with melanoma and 11 patients with NSCLC. 
The best percentage change from baseline in the sum 
of diameters of target lesions is shown in online supple-
mental figure S1. Percentage change from baseline in the 
sum of diameters of target lesions across time is presented 
for patients with melanoma and NSCLC in online supple-
mental figure S2. The best percentage change from base-
line of target lesions for patients with melanoma and 
NSCLC is presented by response to prior anti-PD-1/PD-L1 
therapy in online supplemental figure S3. Overall, the 
majority of patients who had postbaseline tumour assess-
ments had tumour growth of target lesions. For patients 
with melanoma, 11 (73.3%) had tumour growth and 6 
(40%) developed new lesions. A best percentage target 
decrease of >0% was observed in four (26.7%) patients. 
For patients with NSCLC, nine (81.8%) had tumour 
growth, three (27.3%) developed new lesions and a best 
percentage target decrease of >0% was observed in one 
(9.1%) patient.

Safety
Overall, 31 (94%) patients experienced at least one AE 
regardless of relationship to study treatment: 15 (94%) 
patients with melanoma and 16 (94%) patients with 
NSCLC (online supplemental table S3). Clinically signifi-
cant AEs regardless of relationship to study treatment are 
seen in table 2. 15 (46%) patients experienced grade 3/4 
AEs: 5 (31%) patients with melanoma and 10 (59%) with 
NSCLC. The most frequent grade ≥3 AEs reported for 
NSCLC were anaemia, dyspnoea and pneumonia (each 
n=2; 12%). The most frequent grade ≥3 AEs in patients 
with melanoma were physical health deterioration, hypo-
kalaemia, hypophosphataemia, pathological fracture 
and tumour invasion (each n=1; 6%). Only two (6.1%) 
patients (both with NSCLC) experienced grade ≥3 AEs 
that were suspected to be related to study treatment, 
with one report each of pruritus, increase of alanine 
aminotransferase, increase of amylase and increase of 
lipase (online supplemental table S4). No patient with 
melanoma and four (24%) patients with NSCLC experi-
enced AEs leading to dose adjustment or interruption. 
AEs leading to discontinuation occurred in one (6%) 
patient with melanoma (tumour invasion) and two (12%) Ta

b
le

 1
 

B
es

t 
ov

er
al

l r
es

p
on

se
 b

y 
in

d
ic

at
io

n 
(in

ve
st

ig
at

or
 a

ss
es

se
d

 a
cc

or
d

in
g 

to
 R

E
C

IS
T 

V.
1.

1)

C
ha

ra
ct

er
is

ti
c

M
el

an
o

m
a

N
S

C
LC

C
lin

ic
al

 b
en

efi
t 

o
f 

p
ri

o
r 

an
ti

- P
D

- 1
/P

D
- L

1 
th

er
ap

y

A
ll 

(N
=

16
)

C
lin

ic
al

 b
en

efi
t 

o
f 

p
ri

o
r 

an
ti

-P
D

-1
/P

D
-L

1 
th

er
ap

y

A
ll 

(N
=

17
)

B
es

t 
o

ve
ra

ll 
re

sp
o

ns
e,

 n
 (%

)
D

C
B

 (N
=

6)
N

D
C

B
 (N

=
10

)
U

nk
no

w
n 

(N
=

0)
D

C
B

 (N
=

7)
N

D
C

B
 (N

=
9)

U
nk

no
w

n 
(N

=
1)

S
ta

b
le

 d
is

ea
se

 (S
D

)
2 

(3
3.

3)
1 

(1
0.

0)
–

3 
(1

8.
8)

3 
(4

2.
9)

2 
(2

2.
2)

1 
(1

00
.0

)
6 

(3
5.

3)

P
ro

gr
es

si
ve

 d
is

ea
se

 (P
D

)
4 

(6
6.

7)
8 

(8
0.

0)
–

12
 (7

5.
0)

3 
(4

2.
9)

2 
(2

2.
2)

0
5 

(2
9.

4)

U
nk

no
w

n
0

1 
(1

0)
–

1 
(6

.3
)

1 
(1

4.
3)

5 
(5

5.
6)

0
6 

(3
5.

3)

O
ve

ra
ll 

re
sp

on
se

 r
at

e,
 %

*
0

0
–

0
0

0
0

0

D
is

ea
se

 c
on

tr
ol

 r
at

e,
 %

 
(9

0%
 C

I)†
33

.3
(6

.3
 t

o 
72

.9
)

10
.0

(0
.5

 t
o 

39
.4

)
–

18
.8

(5
.3

 t
o 

41
.7

)
42

.9
(1

2.
9 

to
 7

7.
5)

22
.2

(4
.1

 t
o 

55
.0

)
10

0.
0

(5
.0

 t
o 

10
0.

0)
35

.3
(1

6.
6 

to
 5

8.
0)

*C
R

 o
r 

P
R

.
†C

R
 o

r 
P

R
 o

r 
S

D
 o

r 
N

C
R

N
P

D
.

C
R

, c
om

p
le

te
 r

es
p

on
se

; D
C

B
, d

ur
ab

le
 c

lin
ic

al
 b

en
efi

t;
 N

C
R

N
P

D
, n

ei
th

er
 C

R
 n

or
 P

D
; N

D
C

B
, n

on
-D

C
B

; N
S

C
LC

, n
on

-s
m

al
l c

el
l l

un
g 

ca
nc

er
; P

D
-1

, p
ro

gr
am

m
ed

 d
ea

th
-1

; P
D

-L
1,

 p
ro

gr
am

m
ed

 
d

ea
th

-l
ig

an
d

 1
; P

R
, p

ar
tia

l r
es

p
on

se
; R

E
C

IS
T,

 R
es

p
on

se
 E

va
lu

at
io

n 
C

rit
er

ia
 In

 S
ol

id
 T

um
ou

rs
.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

at U
n

iversita d
eg

li S
tu

d
i d

i M
ilan

o
 

o
n

 Ju
n

e 12, 2026
 

h
ttp

://b
m

jo
p

en
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

29 A
u

g
u

st 2024. 
10.1136/b

m
jo

p
en

-2023-079132 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

https://dx.doi.org/10.1136/bmjopen-2023-079132
https://dx.doi.org/10.1136/bmjopen-2023-079132
https://dx.doi.org/10.1136/bmjopen-2023-079132
https://dx.doi.org/10.1136/bmjopen-2023-079132
https://dx.doi.org/10.1136/bmjopen-2023-079132
https://dx.doi.org/10.1136/bmjopen-2023-079132
https://dx.doi.org/10.1136/bmjopen-2023-079132
http://bmjopen.bmj.com/


5Lin C-C, et al. BMJ Open 2024;14:e079132. doi:10.1136/bmjopen-2023-079132

Open access

patients with NSCLC (general physical health deteriora-
tion and superior vena cava syndrome).

11 (33%) patients experienced at least 1 SAE regardless 
of relationship to study treatment: 2 (13%) patients with 
melanoma and 9 (53%) with NSCLC. 10 (30%) patients 
experienced grade 3/4 events: 2 (13%) patients with 

melanoma and 8 (47%) with NSCLC. The most frequent 
grade ≥3 SAE (≥10% of patients) reported for NSCLC was 
dyspnoea. No grade ≥3 SAEs occurred in ≥10% of patients 
with melanoma. There were no SAEs considered by the 
investigator to be related to the study treatment for either 
indication.

Figure 1  Progression-free survival among patients with (A) melanoma and (B) NSCLC. NSCLC, non-small cell lung cancer.
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There were 30 deaths in the study: 13 (81%) patients 
with melanoma and 17 (100%) with NSCLC. The primary 
reason for death was cancer for the majority of patients 
in both indications; one NSCLC patient had an unknown 
cause of death.

Biomarker analysis
The association of expression of potential biomarkers at 
screening with response (PD/SD) is shown in figure  3. 
Overall, patients who achieved SD appeared to have a 
trend towards higher expression levels of CD8, LAG-3, 

Figure 2  Overall survival among patients with (A) melanoma and (B) NSCLC. NSCLC, non-small cell lung cancer.
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Table 2  Grade ≥3 adverse events regardless of study treatment relationship (≥5% of patients)

Preferred term

Melanoma (N=16) NSCLC (N=17) All patients (N=33)

Grade ≥3
n (%)

Grade ≥3
n (%)

Grade ≥3
n (%)

Number of patients with at least one event 5 (31.3) 10 (58.8) 15 (45.5)

Fatigue 0 1 (5.9) 1 (3.0)

Anaemia 0 2 (11.8) 2 (6.1)

Dyspnoea 0 2 (11.8) 2 (6.1)

Abdominal pain 0 1 (5.9) 1 (3.0)

Alanine aminotransferase increased 0 1 (5.9) 1 (3.0)

Asthenia 0 1 (5.9) 1 (3.0)

Pruritus 0 1 (5.9) 1 (3.0)

General physical health deterioration 1 (6.3) 1 (5.9) 2 (6.1)

Hypokalaemia 1 (6.3) 0 1 (3.0)

Hypophosphataemia 1 (6.3) 0 1 (3.0)

Pneumonia 0 2 (11.8) 2 (6.1)

Stomatitis 0 1 (5.9) 1 (3.0)

Amylase increased 0 1 (5.9) 1 (3.0)

Aspartate aminotransferase 0 1 (5.9) 1 (3.0)

Bronchial obstruction 0 1 (5.9) 1 (3.0)

Chronic obstructive pulmonary disease 0 1 (5.9) 1 (3.0)

Colitis 0 1 (5.9) 1 (3.0)

Diabetes mellitus 0 1 (5.9) 1 (3.0)

Lipase increased 0 1 (5.9) 1 (3.0)

Pathological fracture 1 (6.3) 0 1 (3.0)

Skin infection 0 1 (5.9) 1 (3.0)

Superior vena cava syndrome 0 1 (5.9) 1 (3.0)

Tumour invasion 1 (6.3) 0 1 (3.0)

NSCLC, non-small cell lung cancer.

Figure 3  Association of expression of potential biomarkers at screening with response for patients with melanoma and 
NSCLC. CD, cluster of differentiation; LAG-3, lymphocyte-activation gene 3; NSCLC, non-small cell lung cancer, PD, 
progressive disease; PD-L1, programmed death ligand 1; SD, stable disease; TIM-3, T-cell immunoglobulin and mucin-domain 
containing-3.
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PD-L1 and TIM-3 at baseline, as determined by IHC of 
tumour samples collected at screening.

Two patients with melanoma had ongoing SD at the 
time of data cut-off. One patient was in their 50s and 
had an ECOG performance status of 1 at screening. This 
patient achieved a BOR of SD to prior anti-PD-1 therapy 
and had a modest level of PD-L1 (0.5%, percentage 
positive tumour) at screening. The other patient was 
in their 70s, had an ECOG performance status of 1 at 
screening and achieved SD on both prior immunother-
apies (anti-PD-1 and anti-LAG-3 therapy). This patient’s 
biomarker/immunohistochemistry data at screening 
were unavailable.

PK and pharmacodynamics
Sabatolimab mean concentration-time profiles for saba-
tolimab in combination with spartalizumab in C1 and C3 
are shown in online supplemental figure S4. PK parame-
ters, including area under the plasma concentration-time 
curve for a dosing interval, maximum plasma concen-
tration (Cmax), time to maximum plasma concentration 
(Tmax) and half-life (T1/2), are shown in online supple-
mental table S5. Overall, sabatolimab exposure was 
comparable for both indications (online supplemental 
figure S4 and table S5).

The average 4-weekly doses were comparable between 
the two indications, whereas patients with melanoma had 
a higher cumulative dose compared with patients with 
NSCLC for both sabatolimab and spartalizumab (online 
supplemental table S6). The dose intensity and relative 
dose intensity were comparable between the two indica-
tions for both sabatolimab and spartalizumab.

DISCUSSION
Sabatolimab (800 mg every 4 weeks) in combination with 
spartalizumab (400 mg every 4 weeks) was safe and well 
tolerated in patients with melanoma and NSCLC. Inci-
dence of grade ≥3 AEs was low and primarily consisted 
of anaemia, dyspnoea and pneumonia. These findings 
are consistent with the phase 1/1b part of this study,9 as 
well as those observed for single-agent spartalizumab in 
solid tumours13 and other anti-TIM-3/-PD-1 combination 
studies.14 15

The PK profile of sabatolimab is well understood from 
investigations across several indications. As reported 
here, accumulation of sabatolimab, mean half-life and 
other PK parameters were consistent with the phase 1 
part of the study.9 In addition to advanced solid tumours, 
melanoma and NSCLC, sabatolimab PK has been eval-
uated in patients with haematological malignancies.16 
A recent study showed that sabatolimab 400 mg every 
2 weeks and 800 mg every 4 weeks provided similarly high 
levels of TIM-3 engagement based on analysis of sTIM-3 
concentration and receptor occupancy modelling, which 
helped validate the selection of the 400 mg every 2 weeks 
and 800 mg every 4 weeks dosing regimens for ongoing 
and future studies with sabatolimab.16

The efficacy findings from the current report are 
consistent with preliminary data for other anti-TIM-3/
anti-PD-1 combination therapies in solid tumours. 
Limited objective responses were reported in a phase 
1A/B study of the anti-TIM-3 antibody LY3321367 in 
combination with an anti-PD-L1 antibody in treatment-
refractory advanced solid tumours.15 Additionally, in 
a phase 1 study of TSR-022 (anti-TIM-3 antibody) in 
combination with TSR-042 (anti-PD-1 antibody) in 
patients with NSCLC who had progressed following 
anti-PD-1 treatment, only 4 of 39 patients had PR (3 
responses ongoing) and 6 had SD14 (NCT02817633). 
Consistent with these findings, in another phase 1 study 
of Sym023 (anti-TIM-3 antibody) in combination with 
Sym021 (anti-PD-1 antibody) in patients with solid 
tumours, only 2 of 27 patients had PR (1 patient evolved 
to CR). As such, anti-TIM-3 and anti-PD-1 combination 
therapies have failed to achieve adequate responses in 
solid tumours in early-phase clinical trials.17 As of data 
cut-off, two patients with melanoma had ongoing SD. 
Both patients had an ECOG performance status of 1 
at screening, and both had SD to prior immunothera-
pies. Clinical benefit of prior anti-PD-1/PD-L1 had no 
effect on the response rate in patients treated with saba-
tolimab+spartalizumab. With limited biomarker data 
available, it was not possible to identify a relationship 
between potential biomarkers and response to treat-
ment. As of time of print, however, this study was termi-
nated due to the study sponsor’s decision.

Although anti-TIM-3 therapy has shown limited efficacy 
in solid tumours, the expression of TIM-3 on leukaemic 
stem cells and blasts, but not normal haematopoietic stem 
cells, makes it a promising therapeutic target in haemato-
logical malignancies.10 More recently, available data from 
a phase 1b study show the promise of sabatolimab therapy 
in myeloid malignancies, whereby encouraging prelimi-
nary response rates with emerging durability was observed 
in higher-risk myelodysplastic syndrome (MDS), acute 
myeloid leukaemia (AML) and chronic myelomono-
cytic leukaemia (CMML), including those patients with 
cytogenetic poor or very poor risk MDS and those with 
TP53/RUNX1/ASXL1 mutation (AML/MDS).10 Consis-
tent with the good safety profile in solid tumours, saba-
tolimab was generally safe and well tolerated in patients 
with higher-risk MDS, AML and CMML who are unfit for 
intensive chemotherapy, with most common treatment-
emergent AEs consistent with those experienced with 
HMA alone.10 Discontinuation due to an AE was infre-
quent, and the incidence of possible immune-mediated 
AEs related to treatment was low and predominantly low 
grade.10 Treatment of sabatolimab in combination with 
spartalizumab had limited antitumour activity in patients 
with advanced/metastatic melanoma or NSCLC who had 
progressed following anti-PD-1/PD-L1. However, the 
low treatment-related discontinuation rate supports the 
potential that sabatolimab treatment can be investigated 
in various combination regimens across a spectrum of 
tumour types.
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