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Objective: To evaluate real-world use and outcomes of apatinib treatment in platinum-
resistant recurrent epithelial ovarian cancer.

Methods: This is an observational study. Patients with platinum-resistant recurrent epithelial
ovarian cancer initiating apatinib treatment from January 2016 to December 2018 were
included. The primary end point was progression-free survival. Other end points included
overall survival, objective response rate, disease control rate, and toxicity.

Results: A total of 28 platinum-resistant epithelial ovarian cancer patients were enrolled in
this study. Thirteen cases received apatinib as maintenance therapy following chemotherapy
with a median progression-free survival of 6.0 months and a medium overall survival of 11.0
months. Four patients received apatinib as palliative following chemotherapy with 2 cases in
progressive disease and 2 cases in stable disease. Eleven cases received apatinib alone as
salvage therapy with a disease control rate of 81.8% and a median progression-free survival
of 3.0 months. The most common adverse effects were hand-foot syndrome (53.57%),
secondary hypertension (46.43%) and fatigue (14.29%). Five patients discontinued treatment
due to grade 3 toxicities and 4 patients required dose reduction because of adverse effects.
Conclusion: Apatinib produced moderate improvements in progression-free survival in
patients with platinum-resistant epithelial ovarian cancer both as maintenance therapy fol-
lowing chemotherapy and as single-agent salvage therapy. Our study suggests that apatinib
may be effective for women with platinum-resistant recurrent epithelial ovarian cancer.
Keywords: epidermal growth factor receptor, apatinib, ovarian cancer, platinum-resistant,
maintenance therapy

Introduction
Throughout the world, there are approximately 238,700 new cases of ovarian
cancer each year and 151,900 deaths.! Cytoreductive surgical debulking accompa-
nied by platinum-based chemotherapy has been established as the standard treat-
ment for the epithelial ovarian cancer.” Unfortunately, approximately 20-30% of
patients will relapse or progress within 6 months of completing chemotherapy.
These patients were defined as platinum-resistant and were associated with a poor
median survival of 12—-18 months.> Clinically, platinum-resistant ovarian cancer
patients have poor responses to alternative single-agent chemotherapy, thus, it is
urgent to discover novel active drugs against this recurrent disease.

Apatinib is an oral, highly potent tyrosine-kinase inhibitor targeting vascular
endothelial growth factor receptor 2 (VEGFR-2).* Previous phase II clinical trials
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have shown its efficacy and safety in patients with plati-
num-resistant recurrent epithelial ovarian cancer.’ Besides,
the combination of apatinib with oral etoposide was
reported promising efficacy and manageable toxicities
among patients with platinum-resistant or platinum-refrac-
tory ovarian cancer in phase II, single-arm, prospective
study.® However, the effective treatment of apatinib among
platinum-resistant recurrent epithelial ovarian cancer in the
real world is still unclear. This observation study was to
evaluate the efficacy and safety of apatinib among patients
with platinum-resistant disease in the real world to get
more clinical evidence.

Methods

Patients

Detailed clinicopathological information and follow-up
records were collected from platinum-resistant epithelial
ovarian cancer patients who received apatinib treatment
between January 2015 and November 2018 at the First
Affiliated Hospital of Wenzhou Medical University. Only
patients who had finished at least one cycle (four weeks)
apatinib therapy and evaluated the efficacy were included
in this study. Totally, there were 28 patients enrolled in this
study. All the 28 patients were pathologically confirmed as
ovarian cancer. The last following-up date was March
2019. This study was approved by the Ethics Committee
of the First Affiliated Hospital of Wenzhou Medical
University. Informed consents were obtained from each
patient before the initiation of the study. The patient con-
sent was written informed consent.

Treatment

Apatinib was provided as tablets and administered orally
at 250 or 500mg daily. The dosage of the apatinib was
determined by the attending physician based on the
patients’ age, body weight, general status and tolerance.
Performance status, blood pressure, complete blood count,
urine, liver and kidney function were monitored during the
treatment. Four weeks were defined as one cycle.

Efficacy And Safety Assessments

Treatment responses were assessed by investigators using the
modified Response Evaluation Criteria in Solid Tumors
(mRECIST)’ or CA-125 levels according to modified Rustin
criteria,® including complete response (CR), partial response
(PR), stable disease (SD), and progressive disease (PD).
According to modified Rustin criteria, complete response

was defined as normalization of CA-125 levels from an ele-
vated level. Partial response was defined as a 50% reduction in
CA-125. Progressive disease was defined as a doubling of CA-
125 within eight weeks of starting therapy. Stable disease was
any of the conditions that did not meet the above criteria.
Objective response rate (ORR) was defined as the proportion
of eligible patients who achieved a confirmed complete
response or partial response. Disease control rate (DCR) was
defined as the proportion of patients who achieved complete
response, partial response and stable disease for at least 8
weeks. Progression-free survival (PFS) was defined as the
time from initiation of apatinib to the date of disease progres-
sion or death, whichever occurred first. Overall survival (OS)
was defined as the time from initiation of apatinib to death or
the last follow-up visit.

Apatinib-related toxicities were evaluated and graded
according to the National Cancer Institute. Toxicities were
assessed according to the Common Terminology Criteria
for Adverse Events (CTCAE).

Statistical Analysis

Statistical analyses were performed by SPSS version 24.0
(IBM, Chicago, IL). Continuous data were expressed as
the median (range) and categorical variables were pre-
sented as percentages. Median progression-free survival
and overall survival were calculated using the Kaplan-
Meier method.

Results

Patient Characteristics
A total of 28 patients with epithelia ovarian cancer were
included in this observation study. Patient characteristics at
baseline are summarized in Table 1. The median age at
diagnosis of recurrence was 59 years (range=43-75 years).
All the 28 patients were pathologically confirmed as
epithelial ovarian cancer. Documented recurrence was
further confirmed, and, all the included cases had plati-
num-resistant recurrent disease. All patients were diag-
nosed with advanced-stage disease (stage III: n=18; stage
IV: n=10). The majority of women were grade III (n = 22,
78.6%), followed by grade II (n =5, 17.9%). The median
number of previous regimens was 3.5 (range = 2-7), in
particular, 78.6% of patients had received >3 previous
lines, and 21.4% of patients had received >5 prior treat-
ments before apatinib was administered.

Initially, 17 patients received chemotherapy as salvage
therapy as a diagnosis of recurrent ovarian cancer. Of which,
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Table | The Baseline Patients’ Characteristics

Characteristics Results (n)
Age (years) 59 (43-75)
FIGO Stage

A 2

1B |

l|[@ I5

\% 10
Differentiation

| |

1l 5

1] 22
Cytoreductive surgery

Optimal 11

Suboptimal 15

Unknown 2
Number of prior chemotherapy regimens

2 6

3 8

23 14
Dose reduction

Yes 4

No 24

Abbreviation: n, number of patients.

13 cases were in objective response (either complete
response or partial response) and then administrated apatinib
as maintenance therapy following chemotherapy. Another 4
cases were in progressive disease after chemotherapy, and
then administrated apatinib as palliative therapy. In addition,
there are 11 cases who rejected any kind of chemotherapy
and administrated apatinib alone as salvage therapy as the
diagnosis of recurrent ovarian cancer. (Figure 1)

Briefly, 13 cases received apatinib as maintenance fol-
lowing chemotherapy, 4 patients received apatinib as pal-
liative following chemotherapy, and 11 cases received
apatinib as salvage without chemotherapy. None of the
patients received other anti-epidermal growth factor recep-
tor drugs and radiotherapy.

Safety

All patients experienced at least one treatment-emergent
adverse event, with 5 patients (17.9%) experiencing
adverse events of grade 3—4 (Table 2). Eight patients
(28.6%) started from 500 mg daily, in which 4 patients
experienced dose reduction to 250mg because of intoler-
able toxicity, and the other 20 patients (71.4%) started

| 28 patients with platinum-resistant EOC |

17 patients received 11 patients received

chemotherapy apatinib
as salvage therapy as salvage therapy

léﬁ

6 patients in CR 4 patients in PD

7 patients in PR

|

13 patients 4 patients
received apatinib received apatinib
as maintenance as palliative
therapy therapy

Figure | Patient disposition.
Abbreviations: EOC, epithelial ovarian cancer; CR, complete response; PR,
partial response; PD, progressive disease.

from a dose of 250mg daily. Five (17.9%) of the 28
patients discontinued because of intolerable adverse
events, including hypertension (2 cases;7.1%), thrombocy-
topenia (3 cases; 10.7%).

The most common adverse events were hand and foot
syndrome (n=15; 53.6%), secondary hypertension (n=13;
46.4%), fatigue (n=4; 14.3%), thrombocytopenia (n=3;
10.7%) and diarrhea (n=3; 10.7%). Other rare side effects
were anorexia, neutropenia, nausea, and liver dysfunction,
mainly as grade 1 to 2. (Table 2)

Efficacy

Median follow-up time was 9.5 months (range, 3.0 to 36.0
months) and 13 of 28 patients were dead. Median progression-
free survival and overall survival were 5.0 (range=2.0-36.0)
and 9.5 (range=3.0-36.0) months, respectively (Figure 2).

Apatinib As Maintenance Therapy
Following Chemotherapy

Totally, 13 cases administrated apatinib as maintenance
therapy following chemotherapy. The median follow-up
for progression-free survival was 6.0(2.0-22.0) months
and overall survival was 11.0(5.0-25.0) months.

Apatinib As Palliative Therapy Following
Chemotherapy

Four cases were in progressive disease after received che-
motherapy as salvage therapy. Then, these four patients
administrated apatinib as palliative therapy. Clinical
response rates to palliative apatinib were as follows: 2
cases in progressive disease, and 2 cases in stable disease

Drug Design, Development and Therapy 2019:13
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Table 2 Treatment-Related Toxicities

Adverse Event Gradel n Grade2 n Grade3 n Grade4 n Total n(%)
Hand and foot syndrome 9 6 53.57
Secondary hypertension 8 3 2 46.43
Fatigue 2 2 14.29
Anorexia | 3.57
Neutropenia 2 7.14
Thrombocytopenia 3 10.71
Diarrhea 3 10.71

Liver dysfunction | 3.57
Nausea | 3.57

Abbreviation: n, number of patients.

with a progression-free survival of 2.0 months and 5.0
months, respectively.

Apatinib Alone As Salvage Therapy
Without Chemotherapy

There were 11 cases who rejected any kind of chemotherapy
and administrated apatinib alone as salvage therapy. The
median progression-free survival was 3.0 (2.0-36.0) months
and the median overall survival was 10.0 (3.0-36.0) months.

Among these 11 patients, 2 cases were a partial response
but none of the complete response had been registered. In
addition, seven patients had stable disease (63.6%) and 2 had
progressive disease (18.2%). Thus, the overall response rate
(complete response plus partial response) was 18.2%, and the
disease control rate (complete response plus partial response
plus stable disease) was 81.8%. Additionally, median disease
control duration was 3.0 months (range=2.0-36.0). Notably,
one patient was in stable disease with a progression-free
survival of 36.0 months.

Discussion
Angiogenesis plays a crucial role in the initiation and
progression of ovarian cancer via ascites formation and
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Figure 2 Kaplan-Meier estimates of PFS (A) and OS (B) of 28 patients with
epithelial ovarian cancer after apatinib treatment.
Abbreviations: PFS, progression-free survival; OS, Overall survival.

metastatic spread.'® Thus, anti-angiogenesis represents a
promising approach for patients with ovarian cancer.
Bevacizumab, a humanized monoclonal antibody against
epidermal growth factor receptor (VEGF), was the first
and the only anti-angiogenesis agent in routine clinical
practice.!’ This targeted agent has become an important
agent in conjunction with chemotherapy and as a single
agent for primary or recurrent ovarian disease.'® The
AURELIA (Avastin Use in Platinum-Resistant Epithelial
Ovarian Cancer) trial, a Phase III data providing the most
meaningful statistical bar, demonstrated an increase of 3.3
months in progression-free survival and 15.5% in objec-
tive response rate with the addition of bevacizumab to
chemotherapy alone in a platinum-resistant population.'?
Unfortunately, the associated toxicity, intravenous admin-
istration and the cost-effectiveness of bevacizumab have
created much controversy. Other antiangiogenics, such as
cediranib or sorafenib, have been evaluated in ovarian
cancer, however, all with modest-to-moderate activity in
progression-free survival.'*'*

Apatinib is an oral, highly potent tyrosine-kinase inhi-
bitor targeting vascular endothelial growth factor receptor
2(VEGFR-2).* A recent pre-clinical study demonstrated
that apatinib significantly inhibited ovarian tumor growth
via inhibiting epithelial-mesenchymal transition in a
mouse xenograft model.'> Previous clinical trials have
reported that the combination of apatinib with oral etopo-
side showed a significant improvement in progression-free
survival (8.1 months) in patients with platinum-resistant or
platinum-refractory ovarian cancer.® In the current study,
we retrospectively evaluated the effectiveness of apatinib
among 28 women with platinum-resistant recurrent epithe-
lial ovarian cancer in the real world. Our results showed
that orally-taken apatinib may compare favorably to bev-
acizumab with a median progression-free survival of 5.0
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months and overall survival of 9.5 months among plati-
num-resistant recurrent ovarian cancer.

Initially, we evaluated the role of apatinib as mainte-
nance therapy following chemotherapy among 13 platinum-
resistant recurrent ovarian cancer patients. Actually, the use
of anti-VEGF as maintenance following salvage therapy
among patients with ovarian cancer has been reported by
others in both prospective and retrospective studies. In the
OCEANS trial, a Phase III trial of chemotherapy with or
without bevacizumab in patients with platinum-sensitive
recurrent ovarian cancer, gemcitabine and carboplatin plus
bevacizumab followed by bevacizumab maintenance until
progression resulted in a statistically significant improve-
ment in progression-free survival (12.4 vs 8.4 months)
compared with chemotherapy alone.'® Similar results were
reported in ICON 7 and GOG 218, both trials demonstrated
significant improvements in progression-free survival in the
intent-to-treat ovarian cancer populations with concurrent
and maintenance bevacizumab.'”'® In GOG 218 trail, the
use of bevacizumab during and up to 10.0 months after
carboplatin and paclitaxel chemotherapy prolongs the med-
ian progression-free survival by about 4.0 months in
patients with advanced ovarian cancer.'® However, a pri-
mary disadvantage to bevacizumab as maintenance therapy
is its intravenous administration. More recently, Jin et al
reported one case with platinum-resistant advanced ovarian
cancer took apatinib orally as maintenance therapy follow-
ing apatinib plus epirubicin.'” The treatment of apatinib
plus epirubicin lasted for 6.0 months, and then continued
using aptinib as maintenance therapy for 6.6 months.'? In
the current study, oral apatinib as maintenance therapy in
patients with platinum-resistant epithelial ovarian cancer
led to a moderate median progression-free survival of 6.0
months.

Additionally, this study reports the clinical outcomes for
11 patients with platinum-resistant relapsed ovarian cancer
who received apatinib alone. We found that single-agent
apatinib was active (disease control) up to 81.8% of the
individuals. The median progression-free survival and over-
all survival after single apatinib therapy were 3.0 and 10.0
months, respectively. The pivotal study that assessed the
role of single-agent bevacizumab in recurrent ovarian can-
cer patients is the Gynecologic Oncology Group (GOG)
protocol 170-D.?° In GOG 170-D, overall clinical response
rates and disease control rates were documented in 13
patients (21.0%) and 25 patients (40.3%) respectively with
a median progression-free survival of 4.7 months and a
medium overall survival of 17 months.?® Another clinical

trial reported a median progression-free survival of 4.4
months and a median overall survival of 10.7 months by
single-agent bevacizumab in patients with platinum-resis-
tant ovarian cancer.”’ With respect to apatinib, there is only
one study evaluated single-agent apatinib in patients with
advanced recurrent ovarian cancer. Tang et al® reported a
disease control rate of 68.9%, a median progression-free
survival of 5.1 months, and a median overall survival of
14.5 months among 29 patients with recurrent, platinum-
resistant, pre-treated ovarian cancer who failed available
standard chemotherapy. This finding, which is in line with
results from our study, suggests that single-agent apatinib
orally taken was compared favorably to bevacizumab intra-
venous administration in treating patients with recurrent
epithelial ovarian cancer.

Finally, our study observed four cases administrated
apatinib as palliative therapy who presented progressive
disease on chemotherapy salvage therapy. However, the
result was disappointing and the majority of cases showed
progressive diseases.

Hypertension, proteinuria, and hand-foot syndrome are
reported to the most common adverse events related to
anti-angiogenic agents.>> Consistent with the safety profile
of apatinib-containing therapy in previously reported trials
in ovarian cancer and other tumor types, our current study
showed the most frequently observed side effects were the
hand-foot syndrome, hypertension and fatigue.”** In addi-
tion, no new safety concerns were observed in this patient
population with recurrent ovarian cancer. Overall, in the
current study, apatinib by a dosage of 250-500 mg daily is
tolerable.

Overall, apatinib showed moderate improvements in
progression-free survival in patients with platinum-resistant
epithelial ovarian cancer both as maintenance therapy fol-
lowing chemotherapy and as single-agent salvage therapy.
Thus, apatinib, an oral and economic novel anti-EFGR
agent, may be effective for women with platinum-resistant
recurrent epithelial ovarian cancer.
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