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Purpose: Survival of platinum-resistant ovarian cancer (PROC) patients is significantly
shortened to around 12 months. Anlotinib is a new multi-target tyrosine kinase inhibitor. The
goal of this study is to evaluate the efficacy and safety of anlotinib in PROC patients.
Patients and Methods: PROC patients treated with anlotinib in Jiangsu Cancer Hospital
between June 2018 to September 2019 were recruited. Most patients received an initial bolus
of 12mg orally once daily on days 1-14 of a 21-day cycle (except one received a dose of
10mg and another one received a dose of 8mg orally once a day). The adverse events (AEs)
and efficacy were analyzed by CTCAE 4.0 and RECIST 1.1.

Results: Of all 15 enrolled patients, 12 patients received anlotinib as multi-line therapy and 3
patients received it as maintenance therapy. In the multi-line therapy group, eight patients
received anlotinib monotherapy and four patients received anlotinib combined with chemother-
apy. Ultimately, evaluation showed that one patient achieved partial response (PR), five patients
achieved stable disease (SD) and one patient had progressive disease (PD) with monotherapy,
yielding objective response rate (ORR) of 14.3% (95% CI=0.01-0.58) and disease control rate
(DCR) of 85.7% (95% CI=0.42-0.99). One patient achieved PR, two patients achieved SD with
combination therapy, yielding ORR of 33.3% (95% CI=0.02-0.87) and DCR of 100% (95%
CI=0.31-1.00). Three patients with maintenance therapy were followed up for 5, 8, and 11
months, respectively. The most grade 1-2 AEs were hand-foot syndrome, nausea, and hyperten-
sion. Serious AEs (SAEs) (Grade 3-4) were observed in one patient with oral ulcer and another
patient with hand-foot syndrome that were managed by dose reduction.

Conclusion: Anlotinib was of promising efficacy and well tolerated in PROC patients. This is
the first retrospective study about exploratory therapy for ovarian cancer patients with anlotinib.
Keywords: platinum-resistant ovarian cancer, anlotinib, efficacy, safety

Introduction

Ovarian cancer is the leading cause of death for patients with gynecologic malig-
nancies, and the standard first-line treatment is platinum-based chemotherapy and
tumor cytoreductive surgery.' Although most ovarian cancer patients are sensitive to
platinum-based chemotherapy, about 80% patients relapse within 1 to 2 years after
initial treatment and gradually progress to platinum-resistance ovarian cancer, accom-
panied by significantly shortened survival.> Recently, patients can have remarkable
benefits from poly ADP-ribose polymerase inhibitor (PARPi) or PARPi/bevacizumab
as first-line or second-line maintenance therapy.>’ However, the efficacy of poster-
ior-line treatment for ovarian cancer remains limited.*” Therefore, it is important to
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seek an alternative agent that can improve the outcome of
platinum-resistance ovarian cancer.

Bevacizumab, a monoclonal antibody targets all iso-
forms of vascular endothelial growth factor (VEGF)-A and
inhibits tumor angiogenesis. GOG218 and ICON7 trials
showed that front-line chemotherapy with bevacizumab
throughout improved progression-free survival (PFS) and
prolonged overall survival (0S).'®!'" Also, the reductions
in the risk of progression or death by adding bevacizumab
to chemotherapy were observed both in platinum-sensitive
and platinum-resistant recurrent ovarian cancer.'*"?

Anlotinib is a novel tyrosine kinase inhibitor targeting
multiple receptor kinases involved in tumor proliferation,
vasculature, and tumor microenvironment. Anlotinib inhi-
bits VEGF/VEGFR signaling by selectively targeting
VEGFR2/3 and fibroblast growth factor receptor (FGFR)
1-4 with high affinity and suppresses the activity of plate-
let-derived growth factor receptor (PDGFR) o and B, stem
cell factor receptor (c-Kit), and Ret."* In vivo, anlotinib
has shown broad activity against human tumor xenograft
models of the colon (SW-620), ovarian (SKOV-3), liver
(SMMC-7721), renal (Caki-1), glioma (U87MGQG), and
non-small cell lung (Calu-3) during the dosing period."
A phase Ib/Ila study assessing the safety and efficacy of
adding anlotinib to standard platinum-based chemotherapy
in subjects with recurrent or metastatic endometrial, ovar-
ian or cervical carcinoma presented at the 2019 EMSO
meeting demonstrated that both endometrial and ovarian
cancer patients could get better synergistic profit from
anlotinib combined standard platinum-based plus/or pacli-
taxel chemotherapy.'® Recently another prospective, sin-
gle-arm, single-center, Phase II clinical study showed that
patients with recurrent platinum-resistant or refractory
ovarian carcinoma who used anlotinib single agent yielded
ORR 35.7% and DCR 85.7% in 2020 ASCO meeting.'’

At present, there are no detailed data about the efficacy
and safety of anlotinib in ovarian cancer as multi-line therapy
in the real world. We conducted a retrospective evaluation of
anlotinib as exploratory therapy to investigate its efficacy and
toxicity in patients with platinum-resistant ovarian cancer.

Patients and Methods
Study Population

All platinum-resistant ovarian cancer patients treated with
anlotinib between June 2018 and September 2019 in
Jiangsu Cancer Hospital were included. We reviewed the
basic characteristics of these patients, including the age,

Eastern Cooperative Oncology Group performance status
(ECOG PS) before the start of the treatment, histological
type, clinical stage on the basis of Federation International
of Gynecology and Obstetrics (FIGO), prior therapy
before and after the using of anlotinib and the follow-up.
Patients recurred within 6 months after platinum-based
chemotherapy were defined as platinum-resistant ovarian
cancer. We excluded patients who had been on treatment
for less than two cycles. The study was approved by the
ethics committee of Jiangsu Cancer Hospital. Informed
consent was obtained from all involved participants.

Dosing Regimen

The dosing of the regimen was as follows: anlotinib
(12mg, 10 mg, 8 mg) orally once daily on days 1-14.
Each cycle was 21 days long. The initial dose was judged
by the clinicians based on the patient’s conditions. Dose
reduction (12 to 10mg or 8mg; 10 to 8mg) or interruption
for drug-related AEs was allowed. Serum CA125 levels
were assessed at baseline and every month thereafter until
progression. Each patient received radiological assessment
of treatment efficacy every 2 cycles.

Patient Demographics

Basic demographics, tumor characteristics, prior treatment
details were summarized and analyzed. Safety was evaluated
throughout the study. AEs were graded according to the NCI
Common Terminology Criteria for AEs (CTCAE), version
4.0. The efficacy was estimated by RECIST 1.1.

Statistical Analysis

The efficacy was classified as complete response (CR),
PR, SD and PD by RECIST 1.1. ORR was defined as the
proportion of patients who had a partial or complete
response. DCR was defined as the proportion of patients
who achieved CR, PR and SD for at least 8 weeks. The
95% confidence interval was calculated using the Wilson
procedure with a correction for continuity. Data were
statistically analyzed using SPSS version 19.0 professional
statistical software and all the count data were expressed
as a percentage (%).

Results

Patients’ Characteristics

Fifteen patients with platinum-resistant ovarian cancer
treated with anlotinib were recruited. The median age at
onset of treatment was 60 years (range, 30-70 years). The
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clinical and pathological characteristics are listed in Table
1. Twelve (80%) patients received anlotinib after multi-
line chemotherapy, and three patients (20%) used it as
maintenance therapy. In the multi-line therapy group,
eight patients received anlotinib monotherapy and four
patients received anlotinib combined with chemotherapy.
Median number of the previous regimen was four
(range=3-7) before anlotinib was administered. Stage
FIGO HI or IV affected 10 (66.7%) and 3 (20%) of
patients, respectively. Thirteen patients received an initial
bolus of anlotinib 12mg orally once daily, the rest of
patients received lower initial treatment due to relatively
poor state of the bone marrow. One patient received a dose
of 10mg and another one received a dose of 8mg orally
once a day (Table 1).

Efficacy

In the multi-line therapy group, ultimately therapeutic
evaluation showed that one patient achieved partial
response (PR), five patients achieved stable disease (SD)
and one patient had progressive disease (PD), yielding the
objective response rate (ORR) of 14.3% (95% CI=0.01-
0.58) and the disease control rate (DCR) of 85.7% (95%
CI=0.42-0.99) in patients with monotherapy (Table 2).
The patient who had PD was clear cell carcinoma and
the remaining patients were all high-grade serous
carcinomas.

According to the different therapeutic strategy, one
patient with anlotinib combined with chemotherapy
achieved PR, two patients achieved SD with anlotinib
combined with chemotherapy, yielding the ORR of
33.3% (95% CI=0.02-0.87) and the DCR of 100%
(95% CI=0.31-1.00) (Table 2). Waterfall plot for the
best percentage change in target lesion size of 10
patients was shown in Figure 1. Two patients (one
patient used as monotherapy and another one used as
combination therapy) strongly refused to perform ima-
ging examination and were merely followed up with
CA125 (Figure 2). Serum CA125 decreased after two
patients took anlotinib.

In the maintenance therapy group, three patients
were followed up for 5, 8, and 11 months, respectively.
Furthermore, for the analysis of efficacy based on the
history of bevacizumab, one patient with the longest
Duration of Response (DOR) (11 months) in the

Table | Baseline Characteristics in |5 Patients. Values Were
Reported as Frequency (n [%]) or as Mean (Range)

Characteristics Number of Patients
(Percent)

Age, yrs

Median age (range) 60(30-70)

<60 8(53.3)

>60 7(46.7)
Primary tumor location

Ovary 14(93.3)

Fallopian tube 1(6.7)

Peritoneum 0(0)
International FIGO stage

| 0(0)

Il 1(6.7)

1] 10(66.7)

v 3(20.0)

Missing data 1(6.7)
Histological type

High-grade serous 12(80.0)

Low-grade serous 2(13.3)

Clear cell 1(6.7)
ECOG PS

0 6(40.0)

| 9(60.0)
Previous lines of chemotherapy

Median line (range) 4(3-7)

<4 10(66.7)

>4 5(33.3)
Categories of therapy

Monotherapy after multi-line 8(53.3)

chemotherapy

Combined treatment after multi-line 4(26.7)

chemotherapy
Multi-line maintenance therapy 3(20.0)
Combination with chemotherapy

Yes 5(33.3)

No 10(66.7)
Initial dose

12 mg 13(86.7)

10 mg 1(6.7)

8 mg 1(6.7)
Primary cytoreductive surgery

Yes 15(100)

No 0(0)

(Continued)
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Table | (Continued).

Characteristics Number of Patients
(Percent)

Secondary cytoreductive surgery

Yes 5(33.3)

No 10(66.7)
Chemotherapy history

Yes 15(100)

No 0(0)
Radiation history

Yes 1(6.7)

No 14(93.3)
Previous bevacizumab use

Yes 7(46.7)

No 8(53.3)

Abbreviations: FIGO, International Federation of Gynecology and Obstetrics;
ECOG PS, Eastern Cooperative Oncology Group performance status.

Table 2 Summary of Tumor Response to the Multi-line Therapy
Group

Monotherapy, n | Combined
(%) Treatment, n(%)
Complete response (CR) | 0 0
Partial response (PR) 1(14.3%) 1(33.3%)
Stable disease (SD) 5(71.4%) 2(66.7%)
Progressive disease (PD) 1(14.3%) 0
Objective response rate (1/17)14.3% (1/3)33.3%
(ORR)
Disease control rate (6/7)85.7% (3/3)100%
(DCR)
Missing data 1(-) 1(-)

Note: The efficacy of 10 evaluable patients in the multi-line therapy group con-
sisted of 7 patients with anlotinib monotherapy and 3 patients with combined
treatment.

maintenance therapy group received bevacizumab at her
latest chemotherapy. Another patient with anlotinib
combined with oral etoposide after the usage of bevaci-
intravenous

zumab at her last

achieved PR.

chemotherapy

Safety

The most common grade 1-2 AEs were hand-foot syn-
drome (53.3%), nausea (33.3%), hypertension (26.7%),
fatigue (6.7%),
(6.7%), thrombocytopenia (6.7%), decreased appetite

voice alteration (6.7%), leukopenia

(6.7%), upper abdominal pain (6.7%) and vomiting
(6.7%). Serious AEs (SAEs) were observed in one patient

with oral ulcer and another patient with hand-foot syn-
drome. Both of them were managed by dose reduction.
AEs were usually managed by dose reduction, rather than
interruption and discontinuation. Two patients received
reduced treatment, and none of the patients interrupted
treatment after the alleviation of AEs (Table 3).

Discussion
Although PARP inhibitor is a major advance in the treat-
ment of ovarian cancer, chemotherapy is still the pre-
ferred treatment for patients with advanced ovarian
cancer. Most patients tend to develop into platinum-resis-
tance ovarian cancer during the progression of the
disease.” The response rates (RR) of platinum-based che-
motherapy in platinum-resistance ovarian cancer patients
are only 10%. Single-cytotoxic drugs without cross-resis-
tance to platinum are recommended, such as docetaxel,
oral cyclophosphamide, gemcitabine, topotecan, liposome
doxorubicin, oral etoposide, and paclitaxel. The RR of
these agents is in the 10-15% range and overall survival
of platinum-resistance ovarian cancer patients is around
12 months.'® PARP inhibitors as maintenance therapy can
improve the prognosis of patients, but the efficacy of
monotherapy for platinum-resistance ovarian cancer is
still limited.>’

patterns and methods for platinum-resistant ovarian can-

It is urgent to explore new treatment

cer patients.

Tumor angiogenesis is an important factor in the occur-
rence and development of most solid tumors which is closely
related to VEGF. The family members mainly include
VEGFR-1, VEGFR-2, and VEGFR-3 . VEGFR-2 is a major
receptor for angiogenesis in solid malignancies and its high
expression induces lymph node and peritoneal metastases.'’
The AURELIA is a randomized, open, Phase III trial in
which bevacizumab combined with standard single-drug
chemotherapy was used for platinum-resistant ovarian cancer
patients. The results showed that bevacizumab combined
with standard single-drug chemotherapy could significantly
improve PFS (3.4 months vs 6.7 months, HR = 0.48, 95% CI
0.38-0.60, P < 0.01) and ORR (11.8% vs 27.3%, P < 0.01);
OS also had an extended trend (13.3 months vs 16.6 months,
HR =0.85, P =0.174)."

Anlotinib is a new oral multi-target tyrosine kinase
inhibitor and its anti-tumor vascular targets include
VEGFR, PDGFR and FGFR. A prospective, single-arm,
single-center, phase II clinical study from 2020 ASCO
meeting showed that 14 recurrent platinum-resistant or
refractory ovarian carcinoma patients were evaluable. 1
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Figure | Waterfall plot for the best percentage change in target lesion size.

Notes: Maximum reduction from baseline (or smallest increase from baseline for patients with no reductions) in the sum of the longest diameters of target lesions was
shown. The change from baseline in tumor measurement was shown for 10 evaluable patients in the multi-line therapy group. Patients 4, 8 and 9 received anlotinib combined
with chemotherapy, while others received anlotinib monotherapy. The dotted line represented the threshold for partial response (>30% reduction from baseline sum of
longest diameters) and progressive disease (>20% increase from baseline sum of longest diameters). Target lesions were defined according to RECIST I.1.

ot
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Figure 2 Serum CAI25 level in two patients who strongly refused to perform imaging examination.
Notes: The baseline of CAI25 level of the first follow-up was used as the reference value, and all data were converted to natural logarithm. Patient | received anlotinib
combined with chemotherapy, while patient 2 received anlotinib as monotherapy. Both of them were in the multi-line therapy group.

of complete response (CR), 4 of partial response (PR), 7 of
stable disease (SD), and 2 of progressive disease (PD),
yielding the ORR 35.7% and DCR 85.7%."” In our study,
the ORR and DCR were 14.3% and 85.7%, respectively.
We consider the differences may be due to the small
number of patients enrolled in our study and the criteria
for enrollment in our real-world study.

It has been confirmed that adding bevacizumab to
chemotherapy statistically significantly improved PFS
and ORR in recurrence ovarian cancer.'>'> In our study,
three patients were all controlled by anlotinib combined
with chemotherapy. The AEROC study found that the

combination of apatinib with oral etoposide shows promis-
ing efficacy and manageable toxicities in patients with
platinum-resistant or platinum-refractory ovarian cancer.””
Interestingly, we also observed that one patient who was
on anlotinib with oral etoposide combination therapy for
19 months and was still achieved PR.

Two phase III trials (GOG218, ICON7) showed that
the PFS of paclitaxel and carboplatin chemotherapy plus
bevacizumab and maintenance with bevacizumab was
1011 e

patient with the longest Duration of Response (DOR)

significantly longer than chemotherapy alone.

(11 months) in the multi-line maintenance therapy group
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Table 3 Adverse Events Observed in Anlotinib-Treated Patients

Events Patients by Event Grade
Total Grade 1/2 Grade 3/4
N (%) N (%) N (%)
Hand-foot syndrome 9(60.0) 8(53.3) 1(6.7)
Nausea 5(33.3) 5(33.3) 0(0)
Hypertension 4(26.7) 4(26.7) 0(0)
Fatigue 1(6.7) 1(6.7) 0(0)
Upper abdominal pain 1(6.7) 1(6.7) 0(0)
Voice alteration 1(6.7) 1(6.7) 0(0)
Oral ulcer 1(6.7) 0(0) 1(6.7)
Leukopenia 1(6.7) 1(6.7) 0(0)
Thrombocytopenia 1(6.7) 1(6.7) 0(0)
Decreased appetite 1(6.7) 1(6.7) 0(0)
Vomiting 1(6.7) 1(6.7) 0(0)
Led to dose reduction 2(13.3) -
Led to dose interruption 0(0)
Led to discontinuation of intervention 0(0)

Note: Adverse events were graded according to National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE), version 4.0.

may be related to the previous treatment with bevacizu-
mab in the present study. And this patient received an
initial bolus of anlotinib 10mg orally once daily for 11
months. Further prospective studies are needed to observe
whether maintenance therapy is administered at lower
dosage.

Hypertension, hand-foot syndrome, and fatigue were
the most common AEs of anlotinib.?' The incidence of
hand-foot syndrome and hypertension was highest in our
observation which was similar to other studies and the
higher incidence of nausea than other studies which
might be associated with concurrent chemotherapy. Two
patients with SAEs were alleviated by dosage reduction,
and the remaining patients with grade 1-2 adverse reac-
tions were tolerable.

Conclusion

In conclusion, this is the first real-world study on the
efficacy and safety of the anlotinib as multi-line therapy
and maintenance therapy in patients with platinum-resis-
tant ovarian cancer. The results of this study demonstrate
that anlotinib is an exceptionally effective and well-toler-
ated regimen in platinum-resistant ovarian cancer patients
with heavily previously treated. However, our data are
limited representative due to the lower number of cases.
The definite efficacy of anlotinib warrants further evalua-
tion involving large-scale clinical prospective and retro-
spective research.
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