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ABSTRACT

Background Combination treatments with immune-
checkpoint inhibitor and antiangiogenic therapy have the
potential for synergistic activity through modulation of the
microenvironment and represent a notable therapeutic
strategy in recurrent ovarian cancer (ROC). We report

the results of camrelizumab (an anti-programmed cell
death protein-1 antibody) in combination with famitinib

(a receptor tyrosine kinase inhibitor) for the treatment of
platinum-resistant ROC from an open-label, multicenter,
phase 2 basket trial.

Methods Eligible patients with platinum-resistant ROC
were enrolled to receive camrelizumab (200 mg every 3
weeks by intravenous infusion) and oral famitinib (20 mg
once daily). All patients had disease progression during

or <6 months after their most recent platinum-based
chemotherapy. Primary endpoint was confirmed objective
response rate (ORR) per Response Evaluation Criteria

in Solid Tumors (RECIST) V.1.1 based on investigator’s
assessment. Secondary endpoints included disease control
rate (DCR), duration of response (DoR), time to response
(TTRY), progression-free survival (PFS), overall survival (0S),
12-month OS rate and safety profile.

Results Of the 37 women enrolled, 11 (29.7%) patients
had primary platinum resistant, 15 (40.5%) patients had
secondary platinum resistant and 11 (29.7%) patients had
primary platinum refractory disease. As the cut-off date

of April 9, 2021, nine (24.3%) patients had achieved a
confirmed objective response, the ORR was 24.3% (95% Cl,
11.8 t0 41.2) and the DCR was 54.1% (95% Cl, 36.9 to 70.5).
Patients with this combination regimen showed a median
TTR of 2.1 months (range, 1.8—4.1) and a median DoR of 4.1
months (95%Cl, 1.9 to 6.3). Median PFS was 4.1 months
(95%Cl, 2.1 to 5.7), and median OS was 18.9 months
(95%Cl, 10.8 to not reached), with the median follow-up
duration of 22.0 months (range, 12.0-23.7). The estimated
12-month OS rate was 67.2% (95% Cl, 49.4 t0 79.9). The
most common >grade 3 treatment-related adverse events
were hypertension (32.4%), decreased neutrophil count
(29.7%) and decreased platelet count (13.5%). One (2.7%)
patient died of grade 5 hemorrhage that was judged possibly
related to study treatment by investigator.

Conclusion The camrelizumab with famitinib combination
appeared to show antitumor activity in heavily pretreated
patients with platinum-resistant ROC with an acceptable
safety profile. This combination might provide a novel
alternative treatment strategy in platinum-resistant ROC
setting and warranted further exploration.

Trial registration number NCT03827837.

BACKGROUND
Majority of women with ovarian cancer (OC)
have advanced disease at diagnosis and are
treated with cytoreductive surgery and/
or platinum-based chemotherapy.! Despite
the evolutions of surgical techniques and
chemotherapy strategies, most patients with
advanced disease still experience recurrence
that ultimately brings about fatality as a result
of the emergence of chemotherapy resis-
tance, particularly resistance to platinum.
Women with platinum-resistant recurrent OC
(ROC) continue to have a poor prognosis
with limited treatment options.” * There-
fore, there is a clear unmet need to improve
outcomes in this subset of patients.
Immune-checkpoint inhibitors (ICIs) have
revolutionized the treatment paradigm of
several solid tumors, and their clinical appli-
cations in multiple tumor types are still under
investigation. Nevertheless, different tumor
types present various degree of sensitivity
to immunotherapy. Despite a clear rational
for investigating immunotherapy in OC,*®
initial over-optimism about ICI monotherapy
in the OC treatment has been tempered by
the modest efficacy shown in previous clin-
ical trials.” Therefore, efforts to improve
antitumor activity have focused on combi-
nation immunotherapy with targeted agents
in recent years. Overall, the combination of
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immune checkpoint blockade and vascular endothelial
growth factor (VEGF) inhibition is a worthwhile strategy
for circumventing known resistance mechanisms in
OC." " VEGF signaling induces both local and systemic
immune mitigating effects, including the release of
immunosuppressive cytokines, recruitment of regulatory
T cells, and inhibition of dendritic cell maturation. VEGF
signaling is also implicated in an increase of programmed
cell death protein-1 (PD-1) expression by T cells, which
allows tumor cells to evade detection by the immune
system.'” To date, a single arm phase 2 trial recruited
38 patients and evaluated combination treatment with
nivolumab and bevacizumab, of which only 18 (47%)
had platinum-resistant disease."”” The objective response
rate (ORR) with this combination regimen was 16.7%
(95% CI, 3.6 to 41.4) in platinum-resistant patients, with
a median progression-free survival (PFS) of 7.7 months
(95%Cl, 4.7 to not reached (NR)),"” meaning that
further exploration of ICIs plus anti-angiogenetic agents
in platinum-resistant ROC is warranted.

Camrelizumab binds to the PD-1 receptor and blocks
its interaction with programmed death-ligand 1 (PD-L1)
and PD-L2, thus blocking immunosuppression medi-
ated by the PD-1 pathway, and has presented promising
antitumor activities across a broad range of advanced
malignant cancers."* '> The sunitinib analog famitinib
(famitinib malate) is a novel and potent multitarget
receptor tyrosine kinase inhibitor (TKI) against VEGFR,
C-Kit, and PDGFR, and has antitumor activity in a range
of solid tumors.'® 7 Therefore, we conducted a basket
phase 2 study to evaluate the antitumor activity and safety
of camrelizumab combined with famitinib in patients with
advanced genitourinary or gynecological cancers.'™™
Herein, we reported the results of camrelizumab plus
famitinib in patients with platinum-resistant ROC.

METHODS

Study design and patients

This is an open-label, phase 2 basket study (ClinicalTrials.
gov) conducted in 25 medical centers in China, and the
study design of this trial had been reported previously.'**!
Here, we present the data from the cohort 3 (patients with
platinum-resistant ROC). Briefly, eligible patients had
histologically confirmed epithelial ovarian, fallopian tube
cancer or peritoneal cancer. Disease progression occurred
during or <6 months after their most recent platinum-
based chemotherapy. No more than one non-platinum-
based regimen was permitted to be conducted between
their penultimate and last platinum-based chemotherapy.
Other anticancer therapies after the completion of the last
platinum-based regimen (except endocrine treatment or
poly (ADP-ribose) polymerase inhibitor as maintenance
therapy) were not allowed. Other key eligibility criteria
included age 18-75 years; patients with Eastern Cooper-
ative Oncology Group (ECOG) performance score of 0
or 1; at least one measurable lesion per Response Evalua-
tion Ciriteria in Solid Tumors (RECIST) V.1.1; estimated

life expectancy of at least 12 weeks; and enough renal,
hepatic and hematologic function. Key exclusion criteria
included prior therapy with ant+PD-1/PD-L1 agents or
famitinib; applications of immunosuppressant or systemic
hormone within 2 weeks of receiving study treatment;
another malignancy within 5 years; known active or a
history of autoimmune disease; poorly controlled hyper-
tension or active infection.

Procedures

For this combination regimen, all enrolled patients with
platinum-resistant ROC received camrelizumab 200 mg
by intravenous infusion (over 30 min) once every 3 weeks
(Q3W) on Day 1 of each 21-day cycle and oral famitinib
with an initial dose of 20 mg once daily (QD). Tolerability
was evaluated during the period from the first adminis-
tration to two treatment cycles of the first recruited 12
patients in cohorts 1-5. If clinically significant toxicity
(online supplemental table S1) was reported in no less
than 4 of the first enrolled 12 patients or adverse events
(AEs) leading to famitinib dose reduction occurred
in 230% enrolled patients during the tolerability obser-
vation period, the initial doses for subsequent enrolled
patients would be adjusted to camrelizumab 200 mg Q3W
in combination with famitinib 15mg QD. As of June 1,
2019, only 1 of the first 12 patients met the criteria of
the clinically significant toxicities (<4/12 patients) and 2
(4.1%) of all the enrolled 49 patients had AEs leading
to famitinib dose reduction.?’ Therefore, camrelizumab
200mg Q3W in combination with famitinib 20 mg QD was
well-tolerated and applied as the initial doses for subse-
quently enrolled patients.

Study treatment was continued until intolerable toxicity,
confirmed disease progression per RECIST V.1.1, investi-
gator decision, withdrawal of consent, cumulative longest
camrelizumab exposure of 24 months, poor compliance
or loss to follow-up, whichever occurred first. Treatment
beyond confirmed disease progression was permitted only
in patients with clinically stable condition at the discretion
of the investigator. To manage adverse events, treatment
interruption for camrelizumab (camrelizumab should be
permanently discontinued if immune-mediated AEs was
not resolved within 12 weeks of the last dose) or famitinib
was allowed; but dose reductions of camrelizumab were
not permitted.

Endpoints

The primary endpoint was confirmed ORR per RECIST
V.1.1, defined as percentage of patients who had a
confirmed complete response (CR) or a partial response
(PR) as best overall response based on investigator’s
assessment. The secondary endpoints included disease
control rate (DCR, defined as proportion of patients who
had a CR, PR or durable stable disease (SD) (defined
as SD >6 weeks) as best overall response), duration of
response (DoR, defined as the time from the first docu-
mented evidence of CR or PR until disease progression or
death due to any cause, whichever occurred first), time to
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Table 1 Demographics and baseline characteristics
All patients
Characteristics (n=37)
Age, years, median (range) 52 (35-69)
<65 33 (89.2)
>65 4 (10.8)
ECOG PS
0 3(8.1)
1 33 (89.2)
Tumor type
Ovarian carcinoma 33 (89.2)
Fallopian tube carcinoma 4 (10.8)
FIGO stage at first diagnosis
| 2 (5.4)
Il 6 (16.2)
Il 24 (64.9)
\Y 5(13.5)
Location of metastases
Lymph node 29 (78.4)
Peritoneum 21 (56.8)
Liver 13 (35.1)
Spleen 7 (18.9)
Abdominal cavity 6 (16.2)
Lung 5(13.5)
Number of lines of prior systemic therapy
1 4 (10.8)
2 1(29.7)
) 10 (27.0)
4 6 (16.2)
>5 6 (16.2)
Platinum resistant status*
Primary platinum resistant 11 (29.7)
Secondary platinum resistant 15 (40.5)
Primary platinum refractory 11 (29.7)
Previous bevacizumab use 6(18.2)
Histologic type
Serous adenocarcinoma
High-grade 22 (59.5)
Low-grade 1(2.7)
Unknown 5(13.5)
Endometrioid carcinoma 1(2.7)
Undifferentiated carcinoma 12.7)
Other epithelial ovarian cancer
High-grade adenocarcinoma 5(13.5)
Adenocarcinoma (not otherwise specified) 2 (5.4)
PD-L1 expression T, n (%)
PD-L1 CPS>1 8 (21.6)
Continued

Table 1 Continued

All patients
Characteristics (n=37)
PD-L1 CPS<1 11 (29.7)
Unknown 18 (48.6)

Data are n (%) unless otherwise indicated.

*Patients were categorized as primary platinum resistance
(disease progression occurring >2 months and <6 months
after completing first-line platinum therapy), secondary
platinum resistance (progression >6 months after
completing first-line platinum-based chemotherapy but
<6 months after completing second-line or later-line
platinum-based chemotherapy) and primary platinum
refractory (progression <2 months or no response during
the first-line platinum-based chemotherapy).

TMandatory fresh biopsy or archival tissue for PD-L1
expression was not requested at enrollment.

CPS, Combined Positive Score; ECOG, Eastern
Cooperative Oncology Group; FIGO, International
Federation of Gynecology and Obstetrics; PD-L1,
programmed death-ligand 1.

response (TTR, defined as the time from the start of study
treatment to the first documented confirmed response
(CR or PR) per RECIST VI1.1), PFS (defined as the time
from treatment initiation to the first documented disease
progression per RECIST V.1.1 or death due to any cause,
whichever occurred first), overall survival (OS, defined as
the time from the date of study treatment initiation until
death due to any cause), 12-month OS rate, and safety
profile. Exploratory endpoints included tumor responses
per RECIST V.1.1 assessed by investigator according to
platinum resistant status and PD-L1 combined positive
score (CPS) expression status.

Assessments

Tumor response assessments were performed at baseline
and then every three cycles by investigator according to
the RECIST V.1.1. CR or PR was required to be confirmed
at least 4 weeks after the first response. The first docu-
mented disease progression was required to be confirmed
at 4-6 weeks beyond progression, except rapid radiolog-
ical progression and/or clinical progression. For those
who discontinued study treatment without radiological
disease progression, tumor response assessments were
conducted every 3 months until documented disease
progression, or initiation of first subsequent anticancer
therapy or study completion, whichever occurred first.
Patients were followed for survival status every 2 months
until death.

Safety was monitored with vital signs, 12-lead electrocar-
diograms, laboratory tests and AE reports. Patients were
monitored for AEs until 30 days after the last dose of study
treatment (serious AEs and treatmentrelated adverse
events (TRAEs) were collected until 90 days after the last
dose of the study treatment), and all AEs were graded
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according to the NCI Common Terminology Criteria for
Adverse Events, V.4.03.

In this trial, platinum resistant status was further classi-
fied according to response to prior anticancer treatments.
Primary platinum resistance was defined as disease progres-
sion occurring =2 months and <6 months after completing
firstline platinum therapy, secondary platinum resistance
was defined as progression =6 months after completing
firstline platinum-based chemotherapy but <6 months
after completing second-line or laterline platinum-based
chemotherapy and primary platinum refractory was defined
as progression <2 months or no response during the first-
line platinum-based chemotherapy.

The PD-L1 CPS was centrally tested using fresh biopsy
or archival tumor tissues by PD-L1 immunohistochemistry
22C3 pharmDx test (Dako, Carpinteria, California, USA).
The PD-LI expression level was determined using CPS,
defined as the number of PD-LI-positive cells (tumor
cells, macrophages, and lymphocytes) divided by the total
number of tumor cells multiplied by 100. PD-L1 positivity
was defined as CPS>1.

Statistical analyses

The sample size for cohorts 1-5 of two-stage design was
estimated using Lin and Shih’s method.” For cohort 3
presented here, an ORR of 15% was considered ineffec-
tive, 25% was considered low desirable response, and 35%
was considered high desirable response. Assuming ORR
as specified, a power of 80% for a high desirable response
and 70% for a low desirable response, and a two-sided o
level of 0.1, the number of patients required would be 22
in stage 1, cohort 3 would have a minimum of 33 and a
maximum of 53 patients depending on results in stage 1.

If there were no more than 2 responders out of 22
patients in the stage 1, study treatment was considered inef-
fective and enrollment would be terminated. If there were
3-6 responders, enrollment would be extended to 53 at
stage 2; if there were no less than 7 responders, enrollment
would be extended to 33 at stage 2. Study treatment was
considered effective if at least 12 responders of 53 patients
or at least 8 responders of 33 patients were observed.

All patients who received at least one dose of study
treatment were included in the full analysis set (FAS),
and patients who received at least one dose of study
treatment and had at least one post baseline safety evalu-
ation were included in the safety analysis. ORR and DCR
with 95% ClIs were calculated using the exact method
based on binomial distribution (Clopper-Pearson
method). Time-to-event endpoints were estimated with
the Kaplan-Meier method, and the corresponding 95%
Cls for median were calculated based on Brookmeyer-
Crowley method. The 6-month, 9-month and 12-month
OS rates were estimated using the Kaplan-Meier method
and 95% ClIs were calculated using the log-log transfor-
mation according to normal distribution approximation
with back transformation to CIs on the untransformed
scale.

RESULTS

Demographics and baseline characteristics

Between April 19, 2019, and April 9, 2020, a total of
37 patients with platinum-resistant ROC received the
regimen of camrelizumab plus famitinib. The median
age of patients was 52 years (range, 35-69). Three (8.1%)
patients had an ECOG PS of 0, whereas 33 (89.2%)
patients had an ECOG PS of 1. The most commons loca-
tions of metastases were lymph node (29 patients, 78.4%),
peritoneum (21 patients, 56.8%) and liver (n=13, 35.1%).
The most common tumor histologic type was high-grade
serous carcinoma (22 patients, 59.5%). All patients were
pretreated with systemic therapies, and 6 (16.2%) patients
received no less than five prior systemic treatments. Six
(18.2%) patients had previously received bevacizumab
treatment. Prior to this combination regimen, all patients
had received standard platinum-based chemotherapy
and disease progression occurred during or <6 months
after their most recent platinum-based chemotherapy. Of
them, 11 (29.7%) patients had primary platinum resistant,
15 (40.5%) patients had secondary platinum resistant
and 11 (29.7%) patients had primary platinum refrac-
tory disease, respectively. The demographics and baseline
characteristics of patients are presented in table 1.

At the cutoff date of April 9, 2021, all 37 patients
discontinued treatment, with the median follow-up dura-
tion of 22.0 months (range, 12.0-23.7). The major reason
for treatment discontinuation was disease progression
(radiographic or clinical, 33 patients, 89.2%), as shown
in figure 1. One (2.7%) patients who had radiological
progressive disease (PD) received continued treatment at
investigator’s discretion.

Antitumor activity in all patients

Of the 37 patients in the FAS, no patient achieved a CR,
9 (24.3%) patients had a PR, and 11 (29.7%) patients
had an SD. The confirmed ORR was 24.3% (95% CI, 11.8
to 41.2) and the DCR was 54.1% (95% CI, 36.9 to 70.5)
in patients with camrelizumab plus famitinib (table 2).
Overall, 21 (56.8%) patients achieved a shrinkage of
their target lesions from the baseline (figure 2A). The
decreased tumor burden was maintained over several
assessments (figure 2B). In patients who experienced

| 37 patients enrolled and received camrelizumab plus famitinib

37 Discontinued treatment
Radiographic disease progression, n=30
Clinical disease progression, n=3
Physician decision, n=2
Adervse events, n=2

No patient still on study treatment |

Figure 1 Study flow diagram of cohort 3 (N=37).

Xia L, et al. J Immunother Cancer 2022;10:003831. doi:10.1136/jitc-2021-003831



Table 2 Summary of response and survival data

All patients
Variables N=37
Best overall response, n (%)
Complete response 0
Partial response 9 (24.3)
Stable disease >6 weeks 11 (29.7)
Progressive disease 17 (45.9)
Not evaluable 0

ORR, % (95% Cl)
DCR, % (95% Cl)

Time to response, months, median
(range)

24.3 (11.8 to 41.2)
54.1 (36.9 to 70.5)
2.1 (1.8 0 4.1)

Duration of response, months, median
(95% Cl)

Progression-free survival, months,
median (95% ClI)

Overall survival, months, median (95% CI) 18.9 (10.8 to NR)
6-month rate (95% ClI) 89.2 (73.7 to 95.8)
9-month rate (95% Cl) 78.4 (61.4 to 88.5)
12-month rate (95% Cl) 67.2 (49.4 to 79.9)

41 (1.9106.3)

41 (2.11t05.7)

DCR, disease control rate; NR, not reached; ORR, objective
response rate.

a response, the median TTR was 2.1 months (range,
1.8-4.1) and median DoR was 4.1 months (95% CI, 1.9 to
6.3; figure 2C), respectively.

As of data cut-off, 34 (91.9%) patients had PFS events
(documented PD or death), and the median PFS was
4.1 months (95% CI, 2.1 to 5.7; figure 3A). A total of 17
(45.9%) patients died, the median OS was 18.9 months
(95% CI, 10.8 to NR) with the median follow-up duration
of 22.0 months (range, 12.0-23.7), and the estimated
6-month, 9-month and 12-month OS rates were 89.2%
(95% CI, 73.7 to 95.8), 78.4% (95% CI, 61.4 to 88.5)
and 67.2% (95% CI, 49.4 to 79.9) with this combination
regimen, respectively (figure 3B).

Anti-tumor activity in subgroup by platinum resistant status
Antitumor activity outcomes by platinum resistant status
are presented in online supplemental table S2. The ORR
was 36.4% (95% CI, 10.9 to 69.2) in the 11 with primary
platinum resistant disease versus 13.3% (95% CI, 1.7 to
40.5) in the 15 patients with secondary platinum resis-
tant disease versus 27.3% (95% CI, 6.0 to 61.0) in the 11
patients with primary platinum refractory disease, respec-
tively. In addition, the DCR was 72.2% (95% CI, 39.0 to
94.0), 40.0% (95% CI, 16.3 to 67.7) and 72.7% (95%ClI,
39.0 to 94.0) in patients with primary platinum resistant
disease, secondary platinum resistant disease and primary
platinum refractory disease, respectively.

Antitumor activity in subgroup by PD-L1 expression
Antitumor activity outcomes by PD-LI expression are
summarized in online supplemental table S3. Tumor

PD-L1 expression was available in 19 (51.4%) patients,
including 8 patients with PD-L1 CPS >l and 11 patients
with PD-L1 CPS <1. The ORR was 50.0% (95% CI, 15.7
to 84.83) in PD-L1 CPS >1 versus 18.2% (95% CI, 2.3 to
51.8) in PD-L1 CPS <1. In patients with PD-L1 CPS >1 and
PD-L1 CPS <1, the DCR was 62.5% (95% CI, 24.5 to 91.5)
versus 54.5% (95% CI, 23.4 to 83.3), respectively.

Safety

All the 37 patients were included in the safety analysis.
The median cycle of camrelizumab was 6 (range, 2-19),
and the median relative dose intensity (defined as the
ratio of the delivered dose intensity to the standard dose
intensity) was 90.9% (range, 50.0-100.0). The median
exposure of famitinib was 18.1 weeks (range, 5.9-54.4),
and the median relative dose intensity was 90.5% (range,
44.8-100.0).

All patients experienced at least one TRAE (table 3),
and the most common TRAEs of any grade were decreased
neutrophil count (30 patients, 81.1%), decreased white
blood cell count (29 patients, 78.4%), decreased platelet
count (26 patients, 70.3%) and hypertension (24 patients,
64.9%). Thirty (81.1%) patients experienced TRAEs of
grade 3 or higher, and the most common >grade 3 TRAEs
were hypertension (12 patients, 32.4%), decreased
neutrophil count (11 patients, 29.7%) and decreased
platelet count (5 patients, 13.5%). Reactive cutaneous
capillary endothelial proliferation (RCCEP), a common
and self-resolving TRAE attributed to camrelizumab
monotherapy, was reported in 5.4% of patients (n=2)
receiving this combination regimen, with no grade 3 or
higher events reported.

Only one (2.7%) patient discontinued camrelizumab
owing to intestinal obstruction. Three (8.1%) patients
discontinued famitinib because of TRAEs that were intes-
tinal obstruction, small intestinal perforation, perito-
nitis and decreased white blood cell count (one patient,
2.7% for each). TRAEs leading to dose modification are
indicated in online supplemental table S4. TRAE:s led to
dose interruption of camrelizumab in 8 (21.6%) patients,
with decreased platelet count (4 patients, 10.8%) occur-
ring in more than one patient. Thirty (81.1%) patients
experienced at least one TRAE leading to famitinib inter-
ruption, mainly including hypertension (11 patients,
29.7%), decreased neutrophil count (9 patients, 24.3%),
decreased platelet count (6 patients, 16.2%) and palmar—
plantar erythrodysesthesia syndrome (4 patients, 10.8%).
TRAE:s led to dose reduction of famitinib in 7 (18.9%)
patients, with decreased platelet count (2 patients, 5.4%)
occurring in more than one patient.

Immune-mediated AEs of any grade occurred in 12
(32.4%) patients regardless of attribution (online supple-
mental table S5), with the most frequent being hypothy-
roidism (5 patients, 13.5%), hyperthyroidism (3 patients,
8.1%) and diarrhea (3 patients, 8.1%).

Treatmentrelated serious AEs of grade 3 or higher
were reported in 5 (13.5%) patients (online supple-
mental table S6), included decreased platelet count (2
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survival.

patients, 5.4%) and peritonitis, staphylococcal infection,
decreased white blood cell count, intestinal obstruction,
small intestinal perforation, decreased appetite, bile duct
stone, bile duct stenosis and hemorrhage (one patient,
2.7% for each). One patient (2.7%) occurred decreased
platelet count after study treatment discontinuation due
to intestinal obstruction induced by tumor progression.
The decreased platelet count was progressively aggra-
vated from grade 1 to grade 3 within 3days because she
gave up further active therapy. Finally, this patient died of
grade 5 hemorrhage. Although the investigator believed
that the main cause of death should be attributed to the
intestinal obstruction caused by tumor progression and
patient’s refusal of treatment, the delayed effects of study
treatment could not be completely ruled out, therefore,
this AE was judged possibly related to study treatment.

DISCUSSION

There are several trials of dual inhibition of VEGF
signaling and immune checkpoint pathways in ROC have
been published,13 % however, still limited data is avail-
able thus far in those with platinum-resistant ROC. In
our phase 2 trial, the combination regimen of camreli-
zumab plus famitinib achieved an ORR of 24.3% (95%
CI, 11.8 to 41.2) in patients with platinum-resistant ROC.
Although direct comparisons might be challenging due
to different study designs and population enrichment
across trials, the ORR with camrelizumab plus famitinib
in patients with platinum-resistant ROC was numerically
superior to that of PD-1/PD-L1 monotherapy (nivolumab,
pembrolizumab or avelumab, ORR: 4%-15%)®? ** ** in

patients with advanced ROC and chemotherapy alone
(11.8%) in patients with platinum-resistant ROC,* and
comparable to other combination therapies, including
bevacizumab plus chemotherapy (27.8%),% nivolumab
plus bevacizumab (16.7%) ' and avelumab plus pegylated
liposomal doxorubicin (PLD) (13%)? in patients with
platinum-resistant or platinum-refractory ROC. The ORR
with this combination regimen further elucidates the possible
synergistic or additive effects to enhance the antitumor activities
of PD-1/PD-L1 inhibitor and antiangiogenic agent.

Due to lack of biopsy or archival tissue at the time
of enrollment, 48.6% patients have unknown PD-L1
status in our phase 2 trial, and patients with PD-L1
positive tumors (PD-L1 CPS>1) had numerically higher
ORR compared with patients with PD-L1 negative
tumors (50.0% vs 18.2%). Considering limited number
of available PD-L1 status and potential selection or
information bias, the findings in this trial are diffi-
cult to interpret. The results observed from KEYNOTE-100
trial ° proposed that PD-L1 expression might be asso-
ciated with improved treatment efficacy. However,
better response with nivolumab plus bevacizumab was
observed in patients with PD-L1 negative tumors' or
no correlation of activity with PD-L1 expression was
reported in JAVELIN 100 trial.** The ORR was 36.4%,
13.3% and 27.3% in patients with primary platinum-
resistant disease, secondary platinum-resistant disease
and primary platinum-refractory disease, respectively,
suggesting that increased antitumor activity associ-
ated with this combination regimen might exist within
patients with ROC with primary platinum resistant
or primary platinum refractory disease. However, the
number of patients in each cycle category was rela-
tively small, which might be underpowered to detect
the desired and stable differences. These findings high-
lighted that potential predictive factors for response to
the combination regimen of ICI plus antiangiogenic
agent are of interest and should be further validated
in the further studies. This combination regimen achieved
a DCR of 54.1%, which was numerically higher than
the rates achieved by the treatment with pembroli-
zumab, nivolumab or avelumab monotherapy (33%-—
45%)%? # *® and was close to that with avelumab plus
PLD arm (57.0%) reported from the recent JAVELIN
200 trial.?® The median DoR of 4.1 months (95% CI,
1.9 to 6.3) was relatively shorter than those reported
with PD-1/PD-L1 monotherapy or mentioned combination
regimens.®? 1 #** 2 The median PFS was 4.1 months and
the median OS was 18.9 months, respectively, with the
probability of 12-month OS rate of 67.2% in our phase
2 trial. Median PFS with this combination regimen in
platinum-resistant ROC patients was slightly longer
than that with chemotherapy alone (3.4 months),*
and numerically shorter than that treatment with beva-
cizumab plus chemotherapy (6.7 months)*® and bevaci-
zumab plus nivolumab (7.7 months)'? in similar patient
population. This might be mainly attributed to the fact
that all enrolled patients with ROC in this phase 2 trial
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Table 3 Treatment-related adverse events

All patients (N=37)

TRAEs, n (%) Any grade Grade >3
Any TRAE 37 (100.0) 30 (81.1)
TRAEs leading to camrelizumab discontinuation 1(2.7) 1(2.7)
TRAEs leading to famitinib discontinuation 3(8.1) 2 (5.4)
TRAEs leading to camrelizumab interruption 8 (21.6) 5(13.5)
TRAEs leading to famitinib interruption 30 (81.1) 24 (64.9)
TRAEs leading to famitinib dose reduction 7(18.9) 4(10.8)
Treatment-related SAEs 5(13.5) 5(13.5)
Any grade TRAEs occurring in at least 20% of patients
Neutrophil count decreased 30 (81.1) 11 (29.7)
White blood cell count decreased 29 (78.4) 4 (10.8)
Platelet count decreased 26 (70.3) 5(13.5)
Hypertension 24 (64.9) 12 (32.4)
Palmar—plantar erythrodysesthesia syndrome 21 (56.8) 2 (5.4)
Anemia 17 (45.9) 3(8.1)
Proteinuria 17 (45.9) 0
Gamma-glutamyltransferase increased 15 (40.5) 3(8.1)
Hypertriglyceridemia 15 (40.5) 2 (5.4
Hypercholesterolemia 14 (37.8) 0
Aspartate aminotransferase increased 13 (35.1) 1(2.7)
Alanine aminotransferase increased 11 (29.7) 1(2.7)
Diarrhea 9 (24.3) 1(2.7)
Occult blood positive 9 (24.3) 0
Plateletcrit decreased 8 (21.6) 1(2.7)
Weight decreased 8(21.6) 0

TRAESs, treatment-related adverse events; SAEs, serious adverse events.

had platinum-resistant disease; high prevalence of
liver metastases at baseline (13 (35.1%) patients); and
fragility from heavy pretreatment (22 (59.5%) patients
had received >3 prior lines of systemic therapy).

Notably, the OS benefit with camrelizumab plus
famitinib seems to be prominent and competitive.
On the other hand, previous other phase Ib and II
monotherapy trials of three PDI1/PD-L1 inhibitors
(nivolumab, pembrolizumab, avelumab)? ** # yielded
modest survival benefits, further questioning the effi-
cacy of immunotherapy with single agent checkpoint
inhibitor in the pretreated OC settings. The median
OS of this combination regimen was also decent and
comparable to that for bevacizumab plus chemo-
therapy (16.6 months) observed from AURELIA trial®
and avelumab plus PLD (15.7 months) reported from
JAVELIN 200 trial®” in similar patient population.

With respect to safety, the incidence and severity of
TRAEs with camrelizumab and famitinib were in line
with prior reported toxic effects to be associated with
single agent camrelizumab® ** or famitinb,'® *! and
no additional safety flags were identified. The most
common grade 3 or higher TRAEs of this combination

regimen were hypertension (32.4%), and hemato-
logic toxicities, including decreased neutrophil count
(29.7%) and decreased platelet count (13.5%). The
occurrence of grade 3 or higher hypertension might be
associated with famitinib, which could reflect the anti-
angiogenesis effect of VEGF or VEGFR TKIs.”** A diary
was provided to the patients for blood pressure (BP)
capture during the study treatment. When elevated BP
(systolic BP 2140 mm Hg or diastolic BP 290 mm Hg) was
confirmed, patients started to receive antihypertensive
agents. The choice of antihypertensive treatment was
individualized to the patient’s clinical status and follow
the standard medical practice. The incidence rate of
RCCEP was only 5.4% (2 of 37) when patients treated
with camrelizumab plus famitinib, without grade 3 or
higher events reported, which was in line with previous
findings observed in patients with multiple solid tumors
treated with camrelizumab plus apatinib, highlighting
that the pathogenesis of RCCEP might be involved with
VEGFA/VEGFR-2 signaling pathway.”*® Furthermore,
the combination regimen of camrelizumab 200 mg Q3W
plus famitinib 20mg QD were generally tolerable. The
frequency, type and severity of AEs were manageable.
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With the median follow-up duration of 22.0 months, only
7 (18.9%) patients required a dose reduction of fami-
tinib to 15mg due to TRAEs. The proportion of treat-
ment discontinued owing to TRAEs was also quite low
(camrelizumab, 2.7%; famitinib, 8.1%, respectively).
One patient (2.7%) occurred decreased platelet count
after study treatment discontinuation due to intes-
tinal obstruction induced by tumor progression. The
decreased platelet count was progressively aggravated
from grade 1 to grade 3 within 3days because she gave
up further active therapy. Finally, this patient died of
grade 5 hemorrhage. Although the investigator believed
that the main cause of death should be attributed to the
intestinal obstruction caused by tumor progression and
patient’s refusal of treatment, the delayed effects of study
treatment could not be completely ruled out, therefore,
this AE was judged possibly related to study treatment.

The current study also had potential limitations. First,
despite decent ORR and prominent OS benefit with
camrelizumab plus famitinib had been observed in
patients with platinum-resistant ROC, there was still lack
of the standard-of-care control arm. Second, subgroup
analysis by PD-L1 expression or platinum resistant status
was not prespecified in our protocol, and whether PD-L1
expression or platinum resistant status could be consider
as a biomarker for the efficacy of the study combination
regimen in this challenging disease these warranted
further investigation in future trials with larger sample
size. Third, baseline data regarding BRCA gene mutation
status was not prespecified and collected during the study,
therefore, the relationship between BRCA gene mutation
status and treatment effect could not be further assessed.

In conclusion, camrelizumab plus famitinib might
provide an alternative treatment option with encouraging
efficacy and a manageable safety profile for the treatment
of heavily pretreated patients with platinum-resistant
ROC.
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