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ABSTRACT
Background Doublet combination therapies targeting 
immune checkpoints have shown promising efficacy in 
patients with advanced solid tumors, but it is unknown 
if rational triplet combinations will be well tolerated and 
associated with improved antitumor activity. The objective 
of this trial was to determine the recommended phase 
2 doses (RP2Ds) and to assess the safety and efficacy 
of the programmed cell death protein 1 (PD- 1) inhibitor 
dostarlimab in combination with (1) the poly(ADP- ribose) 
polymerase inhibitor niraparib with or without vascular 
endothelial growth factor inhibitor bevacizumab or (2) 
carboplatin–paclitaxel chemotherapy with or without 
bevacizumab, in patients with advanced cancer.
Methods IOLite is a multicenter, open- label, multi- arm 
clinical trial. Patients with advanced solid tumors were 
enrolled. Patients received dostarlimab in combination with 
niraparib with or without bevacizumab or in combination 
with carboplatin–paclitaxel with or without bevacizumab 
until disease progression, unacceptable toxicity, or 
withdrawal from the study. Prespecified endpoints in all 
parts were to evaluate the dose- limiting toxicities (DLTs), 
RP2Ds, pharmacokinetics (PKs), and preliminary efficacy 
for each combination.
Results A total of 55 patients were enrolled; patients 
received dostarlimab and: (1) niraparib in part A (n=22); (2) 
carboplatin–paclitaxel in part B (n=14); (3) niraparib plus 
bevacizumab in part C (n=13); (4) carboplatin–paclitaxel 
plus bevacizumab in part D (n=6). The RP2Ds of all 
combinations were determined. All combinations were 
safe and tolerable, with no new safety signals observed. 
DLTs were reported in 2, 1, 2, and 0 patients, in parts A–D, 
respectively. Preliminary antitumor activity was observed, 
with confirmed Response Evaluation Criteria in Solid Tumors 
v1.1 complete/partial responses reported in 4 of 22 patients 
(18.2%), 6 of 14 patients (42.9%), 4 of 13 patients (30.8%), 
and 3 of 6 (50.0%) patients, in parts A–D, respectively. 
Disease control rates were 40.9%, 57.1%, 84.6%, and 
83.3%, in parts A–D, respectively. Dostarlimab PK was 
unaffected by any combinations tested. Coadministration 
of bevacizumab showed no impact on niraparib PKs. The 
overall mean PD- 1 receptor occupancy was 99.0%.

Conclusions Dostarlimab was well tolerated in both 
doublet and triplet regimens tested, with promising 
antitumor activity observed with all combinations. We 
observed higher disease control rates in the triplet 
regimens than in doublet regimens.
Trial registration number NCT03307785.

INTRODUCTION
Cancer immunotherapy agents are designed 
to utilize both adaptive and innate immu-
nity to attack tumor cells. Most therapies 
that target adaptive immunity rely on T cells, 
whose functions are controlled by a series of 
costimulatory and coinhibitory signals.1 2 In 
malignancies, immune suppression can occur, 
preventing T- cell activation. Cancer immuno-
therapy has seen significant clinical success 
driven by immune checkpoint blockades 
(ICBs) that restore T- cell activation. ICBs 
act in multiple ways to alter T- cell function, 
including the downregulation of inhibitory 
signaling. One target of ICBs is programmed 
cell death protein 1 (PD- 1).

PD- 1 is a negative regulator of T- cell activity, 
and when bound to its ligands, programmed 
cell death ligand 1 (PD- L1) and PD- L2, T- cell 
activity is limited. PD- L1 and PD- L2 are over-
expressed in multiple cancers, leading to 
T- cell repression. Targeting of PD- 1 or PD- L1 
(PD-[L]1) by monoclonal antibodies blocks 
the interaction between PD- 1 on T cells and 
PD- L1 on cancer cells, leading to a restoration 
of T- cell activity. Several PD- (L)1 inhibitors 
have been approved as immunotherapeutic 
agents for various cancers.

Preclinical research has provided the 
rationale for novel antitumor thera-
peutic approaches for PD- (L)1 inhibitor 
combination strategies. Platinum- based 
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chemotherapies, in addition to their direct cytotoxic 
effects, activate tumor- targeted immune responses, such 
as the reduction of tumor immunosuppression and T- cell 
activation in dendritic cells through the downregulation 
of PD- L2.3 4 Angiogenic factors, such as vascular endothe-
lial growth factor (VEGF), have shown an immunosup-
pressive effect via inhibition of dendritic cell maturation 
and antigen presentation.5 6 VEGF inhibitors, such as 
bevacizumab, have increasingly demonstrated immuno-
modulatory properties due to their induction of immu-
nological changes in the tumor microenvironment.7 The 
immunomodulatory effects of platinum- based chemo-
therapy and VEGF inhibitors may potentially be enhanced 
by the addition of PD- (L)1 inhibitors.

Clinical trials assessing the synergistic effects of ICB 
combinations with other cancer therapies have led to 
the approvals of combination therapies in the USA and/
or Europe. In squamous non- small cell lung cancer, 
pembrolizumab combined with carboplatin–paclitaxel 
chemotherapy in the KEYNOTE- 407 trial improved 
overall survival compared with placebo plus chemo-
therapy in patients regardless of PD- L1 expression and 
is now approved in this indication.8 The Food and Drug 
Administration (FDA) also granted accelerated approval 
for pembrolizumab and lenvatinib combination for the 
treatment of patients with advanced endometrial carci-
noma that is not microsatellite instability high or mismatch 
repair deficient based on trial data demonstrating an 
objective response rate (ORR) of 38.3% (95% CI, 29% to 
49%).9 Although now FDA approved, these data indicate 
that the majority of patients still do not benefit from this 
doublet combination and that there is therefore poten-
tial for further improvement in patient outcomes. One 
strategy may be to develop rational triplet combinations 
involving these different classes of antitumor agents. 
However, it is unknown if such triplet combinations will 
be safe and more efficacious than doublet combinations.

The PD- 1 inhibitor dostarlimab (TSR- 042) has demon-
strated clinical activity in multiple tumor types, including 
non- small cell lung cancer and endometrial cancer.10–12 
Additionally, dostarlimab has shown a pharmacokinetics 
(PK) profile that allows the dosing interval to expand from 
3 to 6 weeks.11 Dostarlimab (JEMPERLI) is approved in 
the USA as a monotherapy in adults with mismatch repair- 
deficient recurrent or advanced endometrial cancer that 
has progressed on or following prior treatment with a 
platinum- containing regimen, or solid tumors that have 
progressed on or following prior treatment and who have 
no satisfactory alternative treatment options.13

Recent preclinical evidence has indicated a link between 
the DNA damage response and inflammation that may be 
exploited through ICB and poly(ADP- ribose) polymerase 
(PARP) inhibitor combination. PARP inhibition has 
been shown to upregulate PD- L1 expression, immuno-
genicity, and the immune response.14 15 Tumors treated 
with the PARP inhibitor niraparib showed activation of 
the cyclic GMP- AMP synthase- stimulator of interferon 
genes pathway, with increased immune cell penetration 

into intratumoral compartments.16 These cellular effects 
synergized with PD- (L)1 inhibitors in BRCA1 and BRCA2 
(BRCA1/2) mutated and BRCA wild- type tumor models.16 
Niraparib and pembrolizumab doublet was assessed 
in the phase 1/2 TOPACIO study (NCT02657889) 
among patients with recurrent, platinum- resistant/
refractory ovarian cancer (OC) or triple- negative breast 
cancer.17 18 Niraparib plus pembrolizumab was well toler-
ated and showed promising clinical activity independent 
of platinum sensitivity, BRCA1/2 mutation, or homolo-
gous recombination deficiency status.

Based on supporting preclinical and early clinical data, 
we conducted a dose- finding phase 1b study of dostar-
limab doublet and triplet combinations with niraparib or 
carboplatin–paclitaxel, with or without bevacizumab.

METHODS
Study design and patients
IOLite (NCT03307785) was a multicenter, open- label, 
multi- arm phase 1b study designed to determine the 
recommended phase 2 dose (RP2D), safety, PK, and 
preliminary efficacy of dostarlimab in combination with 
approved cancer therapies for patients (≥18 years) with 
advanced or metastatic cancer. Parts A (dostarlimab plus 
niraparib) and C (part A regimen plus bevacizumab) 
enrolled patients who received no more than four lines 
of previous treatment for advanced or metastatic cancer. 
Patients who had received prior treatment with a PARP 
inhibitor were excluded. Parts B (dostarlimab plus carbo-
platin–paclitaxel) and D (part B regimen plus bevaci-
zumab) enrolled patients who received no more than one 
line of previous chemotherapy in the metastatic setting 
and for whom treatment with carboplatin and paclitaxel 
was indicated. In all parts, patients who had received a 
prior PD- (L)1 inhibitor or any drug that targets check-
point pathways were excluded. Patients on this trial 
were required to have measurable disease according to 
Response Evaluation Criteria in Solid Tumors version 1.1 
(RECIST v1.1), an Eastern Cooperative Oncology Group 
performance status of 0 or 1, and adequate organ func-
tion. All patients provided written, informed consent 
before participation. This study was conducted in compli-
ance with Good Clinical Practice and all applicable local 
laws.

Objectives
The primary objective was to evaluate dose- limiting toxic-
ities (DLTs) of each combination and establish an RP2D 
schedule for each part. Secondary objectives were to assess 
ORR, disease control rate (DCR), duration of treatment 
of each combination, and PK and pharmacodynamics.

Procedures and assessments
Patients in all parts received intravenous dostarlimab, 
500 mg every 3 weeks (Q3W) for four cycles, followed by 
1000 mg every 6 weeks for up to 2 years or until disease 
progression, unacceptable toxicity, investigator’s decision, 
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withdrawal of consent, or death. In parts A and C, 
patients also received niraparib (either 200 mg or 300 mg 
once daily (QD), orally) (figure 1). Niraparib doses were 
selected based on a retrospective analysis of the pivotal 
ENGOT- OV16/NOVA trial.19 Patients could remain on 
niraparib for up to 2 years or until disease progression, 
unacceptable toxicity, investigator’s decision, withdrawal 
of consent, or death. In parts B and D, patients also 
received carboplatin (area under the curve (AUC) five or 
six, determined by the investigator, Q3W) and paclitaxel 
(175 mg/m2 Q3W) combination for four to six cycles, as 
indicated. In parts C and D, patients also received bevaci-
zumab (15 mg/kg Q3W) for up to 22 cycles.

Parts A–D followed a 6+6 dose escalation enrollment 
format to confirm that doses for each combination were 
tolerable. Full details are available in the online supple-
mental appendix.

Plasma and serum samples were collected for niraparib 
and dostarlimab, respectively, to determine the drug 
concentrations by LC/MS/MS and ELISA and receptor 
occupancy as described in the online supplemental 
appendix. Non- compartmental PK analysis was done for 
dostarlimab and niraparib (Phoenix WinNonlin, V.6.4, 
Certara).

Statistical analysis
Demographics, baseline characteristics, safety, and effi-
cacy data were summarized for patients who received at 
least one dose of study treatments using descriptive statis-
tics. Response- evaluable patients were defined as those 
patients who received at least one dose of study medica-
tion, had measurable disease at baseline, and had one 
of the following: at least one postbaseline tumor assess-
ment, clinical progression of disease, or death before 
the first tumor evaluation during treatment. A patient 
was considered non- evaluable for DLTs if, for any reason 
other than safety, the patient was unable to complete the 
21- day combination treatment DLT observation period or 
was unable to take >80% of the intended dose of either 
agent. The data cut- off date was June 1, 2020. No formal 

statistical comparisons were performed. All statistics were 
performed using SAS software (V.9.4; SAS Institute).

RESULTS
Patient characteristics
A total of 55 patients with advanced solid tumors were 
enrolled from October 2017 through September 2018: 22 
patients in part A, 14 in part B, 13 in part C, and 6 in part 
D (table 1; figure 1).

Safety
Dosing
In part A, 16 patients were enrolled to receive dostar-
limab plus 200 mg of niraparib QD. Among the first 
enrolled patients, four patients were considered non- 
evaluable for DLTs. After two of the six patients had 
DLTs (grade 3 mucosal inflammation and hyperten-
sion), six additional patients were enrolled. No DLTs 
were reported in the additional six patients and the dose 
was considered safe (table 2). After the niraparib dose 
was escalated to 300 mg QD, zero of six patients experi-
enced a DLT and the RP2D was confirmed. In part B, 14 
patients were enrolled to receive dostarlimab plus carbo-
platin (AUC five or six, Q3W) plus paclitaxel (175 mg/
m2 Q3W). Two patients were considered non- evaluable. 
One of 12 evaluable patients experienced a DLT (grade 
3 aspartate aminotransferase increased) and the RP2D 
was confirmed. In part C, six patients were enrolled 
to receive dostarlimab plus niraparib 200 mg QD plus 
bevacizumab (15 mg/kg Q3W). One of six patients 
experienced a DLT (grade 3 vertebral artery dissection 
associated with hypertension, which were considered 
related to both niraparib and bevacizumab per investi-
gator); the dose was considered safe, and the niraparib 
dose was escalated to 300 mg. Seven additional patients 
were enrolled to receive dostarlimab plus niraparib 300 
mg QD plus bevacizumab (15 mg/kg Q3W). One patient 
was considered non- evaluable. The RP2D was confirmed 
when one of six evaluable patients experienced a DLT 

Figure 1 Patient enrollment by trial part. Parts A and C show the enrollment of new patients for niraparib dose escalation from 
200 mg QD to 300 mg QD per 6+6 dose escalation rules. DLT, dose- limiting toxicity; QD, once daily.

https://dx.doi.org/10.1136/jitc-2021-003924
https://dx.doi.org/10.1136/jitc-2021-003924
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(grade 4 neutrophil count decreased). In part D, six 
patients were enrolled to receive dostarlimab plus carbo-
platin (AUC five or six, Q3W) plus paclitaxel (175 mg/
m2 Q3W) plus bevacizumab (15 mg/kg Q3W). The 
RP2D was confirmed when zero of six patients experi-
enced a DLT.

Adverse events
Grade ≥3 treatment- emergent adverse events (TEAEs, 
adverse events (AEs) regardless of causality) were 
reported in 17 of 22 (77%) patients in part A, 10 of 14 
(71%) in part B, 12 of 13 (92%) in part C, and 6 of 6 
(100%) in part D. Nausea, anemia, and fatigue were the 

Table 1 Demographics and baseline characteristics

Characteristic

Part A Part B Part C Part D

DOS+NIR 200 
mg
(n=16)

DOS+NIR 300 
mg
(n=6)

DOS+C–P
(n=14)

DOS+NIR 200 
mg +BEV
(n=6)

DOS+NIR 300 
mg +BEV
(n=7)

DOS+C–
P+BEV
(n=6)

Age, years

  Median (mean) 63.5 (60.9) 61.5 (60.5) 70.5 (67.6) 59.0 (57.0) 46.0 (49.4) 65.0 (66.8)

  Range 39–85 40–79 41–82 37–74 35–66 60–80

Age group, years, n (%)

  <65 8 (50.0) 3 (50.0) 5 (35.7) 4 (66.7) 6 (85.7) 2 (33.3)

  ≥65 8 (50.0) 3 (50.0) 9 (64.3) 2 (33.3) 1 (14.3) 4 (66.7)

Body weight, kg

  Mean 82.0 96.6 81.6 85.1 88.6 80.5

  Range 47.7–131.3 78.3–126.2 49.9–135.0 59.9–114.1 76.4–121.9 42.3–108.0

Sex, n (%)

  Female 9 (56.3) 2 (33.3) 8 (57.1) 4 (66.7) 7 (100.0) 5 (83.3)

  Male 7 (43.8) 4 (66.7) 6 (42.9) 2 (33.3) 0 1 (16.7)

ECOG performance status, n (%)

  0 8 (50.0) 3 (50.0) 8 (57.1) 2 (33.3) 4 (57.1) 3 (50.0)

  1 8 (50.0) 3 (50.0) 6 (42.9) 4 (66.7) 3 (42.9) 3 (50.0)

Prior regimens

  Median (mean) 2.0 (2.2) 2.5 (2.3) 1.0 (1.6) 1.5 (2.7) 2.0 (3.0) 1.0 (1.3)

Primary tumor site at first diagnosis, n (%)

  Bladder 1 (6.3) 0 1 (7.1) 0 0 0

  Breast 3 (18.8) 0 2 (14.3) 1 (16.7) 2 (28.6) 0

  Cholangiocarcinoma 0 0 0 0 2 (28.6) 1 (16.7)

  Colorectal 2 (12.5) 4 (66.7) 1 (7.1) 0 0 0

  Endometrium 1 (6.3) 0 0 0 0 1 (16.7)

  Gastric 1 (6.3) 0 1 (7.1) 0 0 0

  Gastrointestinal stromal 
tumor

2 (12.5) 2 (33.3) 0 1 (16.7) 0 0

  Head and neck 1 (6.3) 0 2 (14.3) 0 0 1 (16.7)

  Liver 1 (6.3) 1 (16.7) 0 0 0 0

  Lung, small cell 0 0 3 (21.4) 0 0 0

  NSCLC 1 (6.3) 0 1 (7.1) 0 0 1 (16.7)

  Ovarian 1 (6.3) 0 0 1 (16.7) 1 (14.3) 1 (16.7)

  Pancreas 1 (6.3) 1 (16.7) 0 1 (16.7) 0 0

  Prostate 1 (6.3) 1 (16.7) 1 (7.1) 1 (16.7) 0 0

  Other* 1 (6.3) 0 2 (14.3) 1 (16.7) 2 (28.6) 1 (16.7)

*Other includes appendix, squamous cell carcinoma, vulva, leiomyosarcoma, fallopian tube, uterus, and esophageal cancers.
BEV, bevacizumab; C–P, carboplatin–paclitaxel; DOS, dostarlimab; ECOG, Eastern Cooperative Oncology Group; NIR, niraparib; NSCLC, 
non- small cell lung cancer.



5Yap TA, et al. J Immunother Cancer 2022;10:e003924. doi:10.1136/jitc-2021-003924

Open access

Ta
b

le
 2

 
S

af
et

y 
su

m
m

ar
y 

fo
r 

p
ar

ts
 A

–D

P
re

fe
rr

ed
 t

er
m

, n
 (%

)

P
ar

t 
A

D
O

S
+

N
IR

P
ar

t 
B

D
O

S
+

C
–P

P
ar

t 
C

D
O

S
+

N
IR

+
B

E
V

P
ar

t 
D

D
O

S
+

C
–P

+
B

E
V

N
ir

ap
ar

ib
20

0 
m

g
 Q

D
(n

=
16

)

N
ir

ap
ar

ib
30

0 
m

g
 Q

D
(n

=
6)

O
ve

ra
ll

(n
=

22
)

O
ve

ra
ll

(n
=

14
)

N
ir

ap
ar

ib
20

0 
m

g
 Q

D
(n

=
6)

N
ir

ap
ar

ib
30

0 
m

g
 Q

D
(n

=
7)

O
ve

ra
ll

(n
=

13
)

O
ve

ra
ll

(n
=

6)

A
ny

- g
ra

d
e 

TE
A

E
s*

16
 (1

00
)

6 
(1

00
)

22
 (1

00
)

14
 (1

00
)

6 
(1

00
)

7 
(1

00
)

13
 (1

00
)

6 
(1

00
)

 
 N

au
se

a
8 

(5
0)

4 
(6

7)
12

 (5
5)

4 
(2

9)
3 

(5
0)

4 
(5

7)
7 

(5
4)

3 
(5

0)

 
 A

ne
m

ia
4 

(2
5)

3 
(5

0)
7 

(3
2)

10
 (7

1)
2 

(3
3)

5 
(7

1)
7 

(5
4)

5 
(8

3)

 
 Fa

tig
ue

4 
(2

5)
3 

(5
0)

7 
(3

2)
7 

(5
0)

2 
(3

3)
4 

(5
7)

6 
(4

6)
4 

(6
7)

 
 Vo

m
iti

ng
5 

(3
1)

2 
(3

3)
7 

(3
2)

2 
(1

4)
1 

(1
7)

4 
(5

7)
5 

(3
9)

2 
(3

3)

 
 C

ou
gh

4 
(2

5)
3 

(5
0)

7 
(3

2)
3 

(2
1)

1 
(1

7)
2 

(2
9)

3 
(2

3)
2 

(3
3)

 
 D

ys
p

ne
a

5 
(3

1)
1 

(1
7)

6 
(2

7)
7 

(5
0)

2 
(3

3)
3 

(4
3)

5 
(3

9)
3 

(5
0)

 
 Th

ro
m

b
oc

yt
op

en
ia

5 
(3

1)
2 

(3
3)

6 
(2

7)
2 

(1
4)

2 
(3

3)
2 

(2
9)

4 
(3

1)
2 

(3
3)

 
 C

on
st

ip
at

io
n

5 
(3

1)
2 

(3
3)

7 
(3

2)
4 

(2
9)

4 
(6

7)
4 

(5
7)

8 
(6

2)
3 

(5
0)

 
 H

ea
d

ac
he

3 
(1

9)
1 

(1
7)

4 
(1

8)
3 

(2
1)

4 
(6

7)
1 

(1
4)

5 
(3

9)
1 

(1
7)

 
 A

lo
p

ec
ia

0
0

0
8 

(5
7)

0
1 

(1
4)

1 
(8

)
5 

(8
3)

 
 D

ec
re

as
ed

 a
p

p
et

ite
2 

(1
3)

0
2 

(9
)

6 
(4

3)
0

3 
(4

3)
3 

(2
3)

1 
(1

7)

 
 N

eu
tr

op
en

ia
1 

(6
)

1 
(1

7)
2 

(9
)

6 
(4

3)
1 

(1
7)

1 
(1

4)
2 

(1
5)

4 
(6

7)

 
 D

ia
rr

he
a

0
0

0
6 

(4
3)

2 
(3

3)
4 

(5
7)

6 
(4

6)
4 

(6
7)

 
 W

ei
gh

t 
d

ec
re

as
e

4 
(2

5)
1 

(1
7)

5 
(2

3)
1 

(7
)

1 
(1

7)
2 

(2
9)

3 
(2

3)
3 

(5
0)

G
ra

d
e 

≥3
 T

E
A

E
s†

12
 (7

5)
5 

(8
3)

17
 (7

7)
10

 (7
1)

5 
(8

3)
7 

(1
00

)
12

 (9
2)

6 
(1

00
)

 
 Th

ro
m

b
oc

yt
op

en
ia

2 
(1

3)
1 

(1
7)

3 
(1

4)
0

1 
(1

7)
1 

(1
4)

2 
(1

5)
2 

(3
3)

 
 A

ne
m

ia
3 

(1
9)

0
3 

(1
4)

3 
(2

1)
1 

(1
7)

2 
(2

9)
3 

(2
3)

0

 
 N

eu
tr

op
en

ia
1 

(6
)

1 
(1

7)
2 

(9
)

4 
(2

9)
0

1 
(1

4)
1 

(8
)

3 
(5

0)

 
 P

ne
um

on
ia

1 
(6

)
1 

(1
7)

2 
(9

)
0

1 
(1

7)
0

1 
(8

)
0

 
 A

LT
 in

cr
ea

se
1 

(6
)

0
1 

(5
)

2 
(1

4)
0

1 
(1

4)
1 

(8
)

0

 
 A

S
T 

in
cr

ea
se

1 
(6

)
0

1 
(5

)
2 

(1
4)

0
1 

(1
4)

1 
(8

)
0

 
 A

st
he

ni
a

0
1 

(1
7)

1 
(5

)
2 

(1
4)

0
0

0
0

 
 Fa

tig
ue

0
1 

(1
7)

1 
(5

)
3 

(2
1)

0
0

0
1 

(1
7)

 
 Vo

m
iti

ng
0

0
0

1 
(7

)
0

0
0

0

D
os

e-
 lim

iti
ng

 t
ox

ic
ity

‡
2 

(1
3)

0
2 

(9
)

1 
(7

)
1 

(1
7)

1 
(1

4)
2 

(1
5)

0

 
 A

S
T 

in
cr

ea
se

0
0

0
1 

(7
)

0
0

0
0

 
 Ve

rt
eb

ra
l a

rt
er

y 
d

is
se

ct
io

n
0

0
0

0
1 

(1
7)

0
1 

(7
)

0

 
 H

yp
er

te
ns

io
n

1 
(6

)
0

1 
(5

)
0

0
0

0
0

C
on

tin
ue

d



6 Yap TA, et al. J Immunother Cancer 2022;10:e003924. doi:10.1136/jitc-2021-003924

Open access 

most common any- grade TEAEs across all parts of the 
study (table 2). In parts A and C, nausea was the common 
TEAE (55% and 54%, respectively). In parts B and D, 
anemia (71% and 83%, respectively) and alopecia (57% 
and 83%, respectively) were the most common TEAEs. 
The most common grade ≥3 TEAEs across all parts were 
anemia, thrombocytopenia, and neutropenia (table 2). 
TEAEs leading to niraparib dose reductions occurred 
in 2 of 22 (9%) and 4 of 13 (31%) patients in parts A 
and C, respectively. Anemia was responsible for discon-
tinuations in both patients in part A. In part C, patients 
discontinued because of anemia, thrombocytopenia, 
neutropenia, and diarrhea. TEAEs leading to treatment 
discontinuation occurred in 4 of 22 (18%) patients in 
part A, 4 of 14 (29%) in part B, 3 of 13 (23%) in part C, 
and 1 of 6 (17%) in part D (table 2).

In part A, two on- treatment deaths were reported; 
both were due to disease progression. In part B, three 
on- treatment deaths were reported: one was due to 
disease progression and two were due to unrelated TEAEs 
leading to death (sudden death and pneumonia aspira-
tion). Parts C and D each had one on- treatment death 
due to disease progression.

Efficacy
In part A, 4 of 22 response- evaluable patients had 
confirmed RECIST v1.1 partial response (ORR, 18.2%; 
90% CI, 6.5% to 36.9%), and 5 of 22 had stable disease 
(DCR, 40.9%; 90% CI, 23.3% to 60.5%) as their best radio-
logical response. In part B, 6 of 14 response- evaluable 
patients had confirmed RECIST v1.1 complete or partial 
response (ORR, 42.9%; 90% CI, 20.6% to 67.5%), and 2 
of 14 had stable disease (DCR, 57.1%; 90% CI, 32.5% to 
79.4%) as their best radiological response. In part C, 4 of 
13 patients had confirmed RECIST v1.1 partial response 
(ORR, 30.8%; 90% CI, 11.3% to 57.3%), and 7 of 13 had 
RECIST v1.1 stable disease (DCR, 84.6%; 90% CI, 59.0% 
to 97.2%) as their best radiological response. In part D, 
3 of 6 patients had confirmed RECIST v1.1 complete or 
partial response (ORR, 50.0%; 90% CI, 15.3% to 84.7%), 
and 2 of 6 had RECIST v1.1 stable disease (DCR, 83.3%; 
90% CI, 41.8% to 99.1%).

In part A, no patients were ongoing treatment at the 
time of data cut, and the median duration of response 
was 7.6 months (range, 5.8–10.9 months) (figure 2). For 
all patients in part A, the progression- free survival (PFS) 
rate was 43.2% (95% CI, 20.2% to 64.4%) at 6 months and 
12.3% (95% CI, 2.1% to 32.3%) at 12 months. In part B, 
4 of 14 patients were ongoing treatment, and the median 
duration of response was not reached (range, 4.2+ to 
25.1+ months). PFS rate was 58.7% (95% CI, 27.4% to 
80.4%) at 6 months and was unchanged at 12 months. In 
part C, 3 of 13 patients were still receiving treatment, and 
the median duration of response was not reached (2.9+ 
to 16.9+ months). For all patients in part C, PFS rate was 
91.7% (95% CI, 53.9% to 98.8%) at 6 months and 30.6% 
(95% CI, 7.3% to 58.5%) at 12 months. In part D, 2 of 6 
patients were still receiving treatment, and the median P
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duration of response was not reached (range, 5.0–25.0+ 
months). PFS rate was 80.0% (95% CI, 20.4% to 96.9%) 
at 6 months and 40.0% (95% CI, 5.2% to 75.3%) at 12 
months. Figure 3 shows best change in tumor volume.

Dostarlimab PKs
The first- dose PKs of dostarlimab at 500 mg Q3W were 
evaluated and compared with monotherapy dostarlimab 
from the ongoing GARNET trial.20 In all parts (figure 4; 
online supplemental etable 1), maximum observed 
plasma concentration (Cmax), observed plasma concentra-
tion at 3 weeks (Clast), time to reach maximum observed 
plasma concentration (tmax), and AUC during 3 weeks 
(AUClast) were consistent and similar to PK data for 
dostarlimab monotherapy.

Niraparib PKs
First- dose PKs of niraparib at 200 mg and 300 mg QD for 
parts A and C were evaluated (figure 4; online supple-
mental etable 2) and compared with monotherapy 
data from published studies.21 At the 300 mg dose, 
Cmax, observed plasma concentration at last time point, 
nominal at 24 hours (Clast), and tmax were consistent across 
both parts and similar to PK data for niraparib mono-
therapy.21 The AUCs during time zero and last time point, 
nominal of 24 hours (AUClast), from parts A and C were 
comparable to PK data for niraparib monotherapy (9.6% 
lower from part A and 31.6% higher from part C).21 At 

the 200 mg dose, exposures (Cmax and AUClast) in part A 
were comparable to monotherapy. In part C, niraparib 
exposures (Cmax and AUClast) were lower (47.1% for Cmax 
and 42.9% for AUClast) than in part A.

DISCUSSION
This study showed that doublet and triplet combination 
of dostarlimab with niraparib or carboplatin–paclitaxel, 
with or without bevacizumab, was safe and tolerable 
with promising evidence of antitumor activity in patients 
with advanced solid tumors. No new safety signals were 
observed at the RP2D for any combination tested. There 
was no observed impact to dostarlimab PK from the 
coadministration of niraparib, carboplatin–paclitaxel, or 
bevacizumab. We assessed the combinations in the PARP 
inhibitor- naive and PD- 1/L1 inhibitor- naive settings to 
avoid the potential impact of prior therapies on the effi-
cacy of the combinations. This is also a potential registra-
tion setting in different cancers and the combination is 
now being assessed in a similar treatment- naive setting in 
OC and showing potential.22 Furthermore, these combi-
nations are now being validated in larger, randomized, 
double- blind, adaptive phase 3 studies with appropriate 
comparator arms to formally determine the treatment 
potential of the combinations studied in this trial.

Figure 2 Duration of response and treatment in part A (A), part B (B), part C (C), and part D (D). AC, appendix cancer; 
BC, breast cancer; BDC, bile duct cancer; BLC, bladder cancer; CAC, colon adenocarcinoma; CC, colon cancer; CCA, 
cholangiocarcinoma; CRC, colorectal cancer; EC, endometrial cancer; EOS, end of study; ESC, esophageal cancer; FTPC, 
fallopian tube papillary carcinoma; GC, gastrointestinal cancer; GIST, gastrointestinal stromal tumor; HNC, head and neck 
cancer; LC, liver cancer; LMS, leiomyosarcoma; NSCLC, non- small cell lung carcinoma; OC, ovarian cancer; PC, pancreatic 
cancer; PRC, prostate cancer; RC, rectal cancer; RECIST, Response Evaluation Criteria in Solid Tumors; SCC, squamous cell 
carcinoma; SCLC, small cell lung cancer; UC, uterine cancer; VC, vulvar cancer.

https://dx.doi.org/10.1136/jitc-2021-003924
https://dx.doi.org/10.1136/jitc-2021-003924
https://dx.doi.org/10.1136/jitc-2021-003924
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Figure 3 Best change in target lesion size in part A (A), part B (B), part C (C), and part D (D). AC, appendix cancer; BC, breast 
cancer; BDC, bile duct cancer; BLC, bladder cancer; CC, colon cancer; CCA, cholangiocarcinoma; CRC, colorectal cancer; EC, 
endometrial cancer; FTPC, fallopian tube papillary carcinoma; GC, gastrointestinal cancer; GIST, gastrointestinal stromal tumor; 
HNC, head and neck cancer; LC, liver cancer; LMS, leiomyosarcoma; NSCLC, non- small cell lung carcinoma; OC, ovarian 
cancer; PC, pancreatic cancer; PRC, prostate cancer; SCC, squamous cell carcinoma; SCLC, small cell lung cancer; UC, 
uterine cancer; VC, vulvar cancer.
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The RP2D for each part was established and all doses 
were safe. In the dostarlimab plus carboplatin–paclitaxel 
parts B and D (plus bevacizumab), the most common 
grade ≥3 TEAE was neutropenia (35.0% of patients from 
both parts). In the KEYNOTE- 189 trial of pembrolizumab 
combination with chemotherapy, neutropenia was one of 
the most frequently reported grade ≥3 TEAEs (15.8% 
of patients).23 The IMpower150 study of atezolizumab 
and bevacizumab reported a similar incidence of related 
grade ≥3 neutropenia (13.7%).24 In the dostarlimab plus 
niraparib parts A and C (plus bevacizumab), hemato-
logic toxicities such as thrombocytopenia (14% and 15%, 
respectively) and neutropenia (9% and 8%, respectively) 
were the most common grade ≥3 TEAEs reported. No 
difference in hematologic toxicity rates was observed 
between patients receiving either 200 mg or 300 mg of 
niraparib QD.

Tumor response rates for dostarlimab plus carboplatin–
paclitaxel in parts B and D (plus bevacizumab) are similar 
to what has been reported for other PD- (L)1 inhibitor 
and chemotherapy combinations (ORR, 48%–58%).8 23 25 
Tumor response rates for dostarlimab plus niraparib in 
parts A and C (plus bevacizumab) were similar to the 
TOPACIO study of niraparib plus pembrolizumab combi-
nation for the treatment of molecularly unselected 
ovarian (ORR, 18%) or triple- negative breast cancer 

(ORR, 21%).17 18 Such chemotherapy- free PARP inhibitor 
combinations may allow more heavily pretreated patients 
to be treated and are an attractive option for patients.

PARP inhibitor combinations with VEGF blockade, such 
as bevacizumab plus niraparib, significantly improved 
PFS in platinum- sensitive recurrent OC compared 
with niraparib alone.26 Likewise, the VEGF inhibitor 
cediranib plus olaparib improved PFS in women with 
platinum- sensitive high- grade serous and endometrioid 
OC.27 Here, the addition of bevacizumab to the chemo- 
free regimen of dostarlimab and niraparib in part C was 
associated with a DCR of 84.6%, while the dostarlimab 
and niraparib combination in part A was associated with 
a DCR of 40.9%. The trial was not powered to assess 
direct comparison between patient groups, however, 
these data are supported by another study combining 
olaparib, durvalumab, and bevacizumab in advanced 
OC that reported a dramatic difference in 24- week DCR 
between doublet and triplet therapies (28.1% and 77.4%, 
respectively).28

Results from clinical trials assessing the combination 
of VEGF blockade and PD1/PD- L1 inhibitors have been 
inconsistent across tumor types, with the best results in 
non- small cell lung cancer, some gastric cancers, and 
hepatocellular cancer.29 Here, the addition of bevaci-
zumab in parts C and D was associated with an increased 

Figure 4 Time plots of mean dostarlimab and niraparib serum pharmacokinetic concentration by treatment and cycle. Mean 
(±SD) dostarlimab serum concentration by treatment as semi- logarithmic curves for dostarlimab cycle 1 (A), dostarlimab cycle 5 
(B), niraparib cycle 1 (C), and niraparib cycle 2 (D).
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DCR (84.6% and 83.3%, respectively) compared with 
parts A and B (40.9% and 57.1%, respectively).

The PKs of the first dose of dostarlimab 500 mg Q3W 
were similar to monotherapy PK data. Niraparib (300 mg 
QD) PKs were consistent in parts A and C for Cmax, Clast, 
and tmax and comparable to monotherapy for AUClast. The 
variability of niraparib exposure was ~50% regardless 
of dose and cohort, consistent with monotherapy data 
(up to 66%).21 Bevacizumab, an anti- VEGF monoclonal 
antibody, was reported to have reduced tumor vascular 
permeability without affecting plasma exposure.30 The 
first- dose niraparib PKs with or without bevacizumab did 
not show consistent impact. Although the mean exposure 
(AUClast) from patients in part C who received 200 mg of 
niraparib QD was approximately 43% lower than that of 
part A data, the mean exposure (AUClast) from patients in 
part C who received 300 mg of niraparib QD was approx-
imately 46% higher than part A. Further comprehensive 
longitudinal analysis is required to determine bevacizum-
ab’s effect on niraparib exposure.

Promising safety and preliminary efficacy data were 
observed for the doublet and triplet combinations tested 
in this phase 1b clinical trial. These data, including the 
contribution of each drug component, are now being 
validated in larger, randomized, double- blind, adaptive, 
phase 3 studies with appropriate comparator arms to 
formally determine the treatment potential of the combi-
nations studied here in different cancers, including recur-
rent or primary advanced endometrial cancer and in the 
first- line treatment of stage 3/4 non- mucinous epithelial 
OC.31 32
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