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Purpose: Apatinib is effective and safe for several advanced or metastatic cancers, but its
therapeutic value in cervical cancer is still unknown. The aim of the study was to assess the
therapeutic value of apatinib in patients with chemo-refractory advanced cervical cancer.
Patients and methods: This was a retrospective study of patients with advanced cervical
cancer treated with apatinib between April 2015 and December 2018 at the First Affiliated
Hospital of Wenzhou Medical University, Wenzhou, China. Patients had to have failed at
least 2 lines of chemotherapy prior to receiving apatinib. The clinical tumor response was
evaluated after 4 weeks of apatinib treatment, and then every 8 weeks (two cycles).
Progression-free survival (PFS), overall survival (OS), objective response rate (ORR), dis-
ease control rate (DCR), and adverse events were evaluated.

Results: Twenty-five patients were included in this study. The median PFS was 5.8 months
(95% CI, 4.65-6.95), and the median OS was 12.2 months (95% CI, 8.99-15.41). ORR was
48% and DCR was 96%. Complete response was not observed. The most common adverse
events in this study (all grades) were hand-foot syndrome (48%), hypertension (20%), and
mouth mucositis (20%).

Conclusion: Apatinib monotherapy showed good therapeutic value with tolerable adverse
events for patients with chemo-refractory advanced cervical cancer.

Keywords: cervix carcinoma, YN968D1, antiangiogenesis drug, efficacy, safety

Introduction
Cervical cancer is a growing threat to women’s health and remains a main cause of
cancer death among women around the world.! Indeed, cervical cancer was esti-
mated to account for more than 12,000 new cancer cases and 4000 deaths in the
United States in 2015." Cervical cancer is the seventh most common cancer among
women worldwide.?

Patients with cervical cancer often have a favorable response to radical surgery
followed by adjuvant therapy (including platinum-based chemotherapy and
radiotherapy).” > Nevertheless, some patients will develop recurrent tumors or
will be initially diagnosed as advanced disease. Apart from platinum-resistant
cancers, cisplatin or carboplatin plus paclitaxel is an appropriate chemotherapy
regimen for these recurrent or advanced tumors.® Despite its effectiveness, the
median progression-free survival (PFS) is only 5.3 months.® Furthermore, there is
no standard regimen for second- and third-line chemotherapy. After failure of
multiple lines of chemotherapy, targeted therapy can be an appropriate choice for
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advanced cervical cancer.”® Antiangiogenesis therapy is a
common choice for these advanced patients.

Bevacizumab is a monoclonal antibody against the
vascular endothelial growth factor (VEGF) and has been
widely used against chemotherapy-refractory advanced
cervical cancer. When adding bevacizumab to chemother-
apy, overall survival (OS), PFS, and tumor response can be
improved in cervical cancer patients.” Nevertheless, its
efficacy is still unsatisfactory. Other VEGF receptor
(VEGFR) tyrosine kinase inhibitors (including pazopanib,
lapatinib, sunitinib) have been seldom used and showed
poor efficacy in patients with cervical cancer.'®!

Apatinib belongs to the first generation of oral antian-
giogenesis drug and selectively inhibits VEGFR-2, leading
to decreased vascular endothelial cell proliferation and
migration, and tumor microvascular density.'* A Phase II
trial in advanced or metastatic gastric carcinoma showed
that apatinib could improve OS and PFS compared with
placebo,'* which was further confirmed by a Phase III
trial.'* Several papers indicated that apatinib was an
appropriate choice for chemo-refractory malignancies.'> '’

Although some papers have demonstrated that apatinib
was effective and safe for advanced or metastatic gastric
cancer, breast cancer, ovarian cancer, lung cancer, and
liver cancer,'>!'*!1822 doubts still exist about whether it
is an appropriate choice for patients with advanced cervi-
cal cancer. Therefore, the aim of this retrospective study
was to assess the efficacy and safety of apatinib in
advanced cervical cancer patients with >2 lines of che-
motherapy failure. Although retrospective, this study could
suggest novel treatment approach for advanced cervical
cancer.

Materials And Methods
Study Design And Patients

This was a retrospective study of patients with advanced
cervical cancer treated with apatinib between April 2015
and December 2018 at the First Affiliated Hospital of
Wenzhou Medical University, Wenzhou, China. The inclu-
sion criteria were: 1) histopathologically confirmed as
cervical squamous cell carcinoma; 2) clinical stage IV, 3)
had >2 lines of chemotherapy failure; 4) received apatinib
alone; and 5) received at least one cycle of apatinib. The
exclusion criteria were: 1) prior history of other malignan-
cies or 2) prior history of other antiangiogenic therapies.
This study was approved by the Ethics Committee of the
First Affiliated Hospital of Wenzhou Medical University,

Wenzhou, China. Written informed consents were obtained
from all the patients before apatinib treatment.

Apatinib Treatment

Apatinib (YN968D1, Jiangsu Hengrui Medicine Co., Ltd.,
Jiangsu, China) orally administered at an initial dose of 500
mg once daily; if the patient had a body surface <1.25 m?, the
starting dose was 250 mg daily. Then, the dose was adjusted
according to adverse events and performance status between
250 mg and 850 mg daily. Dose reduction of apatinib resulting
from grade 3—4 adverse events was allowed, but was not lower
than 250 mg daily. If no grade 2-4 adverse event was
observed, the dose of apatinib could be increased from 250
mg to 425 mg or 500 mg daily, or 500 mg to 675 mg or 850 mg
daily. One treatment cycle was defined as 28 days (4 weeks).
All eligible patients received continuous treatment until dis-
ease progression, death, or intolerable toxicity (as determined
by their physicians).

Assessment Of Clinical Efficacy

PFS was defined as the duration from starting apatinib to
disease progression or death. OS was defined as the dura-
tion from starting apatinib to death. The objective response
rate (ORR) included complete response (CR) and partial
response (PR). The disease control rate (DCR) included
CR, PR, and stable disease (SD).

The clinical tumor response, determined by assessing
the degree of tumor shrinkage, was evaluated after 4 weeks
of apatinib treatment, and then every 8 weeks (two cycles).
Magnetic resonance imaging (MRI) and/or computed tomo-
graphy (CT) were performed before and during oral apati-
nib. The tumor response was evaluated using the Response
Evaluation Criteria in Solid Tumors (RECIST), version
1.1.* RECIST adopts a unidimensional measurement for
solid tumors. CR was defined as the disappearance of all
target lesions, and all pathological lymph nodes must have
decreased to <10 mm in short axis. PR was defined as at
least a 30% decrease in the sum of longest diameters of
target lesions, without new lesions. Progressive disease
(PD) was defined as at least a 20% increase in the sum of
longest diameters of target lesions and >5 mm increase
above nadir, or the appearance of new lesions. Patients
who did not meet the criteria for PR or PD were classified
as having SD.

Clinical Assessment For Toxicity
Toxicity was analyzed by assessing the incidence of
adverse events. The adverse event grades were defined
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according to the Common Terminology Criteria for
Adverse Events of the National Cancer Institute, version
3.0 (CTCAE v3.0).%*

Statistical Analysis

Descriptive statistics were used. Continuous data were pre-
sented as mean * standard deviation or median (range).
Categorical data were presented as frequencies. Survival
analyses, including OS and PFS, were performed using the
Kaplan—-Meier method. Data management was performed
with SPSS 22.0 (IBM Corp., Armonk, NY, USA) and
GraphPad Prism, Version 8.0 (GraphPad Software Inc., San
Diego, CA, USA).

Results
Characteristics Of The Patients

A total of 32 patients with cervical cancer received apatinib
alone during the study period, but three were excluded due
to treatment duration <1 month, four were excluded due to
being lost to follow up. Finally, 25 patients were included.
The characteristics of the patients are shown in Table 1. Six
patients experienced dose adjustment during treatment
(Table 2). After dose adjustment, 17 patients (68%)
received >500 mg/day of apatinib.

Clinical Efficacy

The survival time and tumor response are presented in Table 3.
The median PFS was 5.8 months (95% CI, 4.65-6.95), and the
median OS was 12.2 months (95% CI, 8.99-15.41) (Figure 1).
ORR was 48% and DCR was 96%. Of note, CR was not
observed. Decrease of tumor size occurred in 21 patients
(84%) (Figure 2).

Adverse Events

Table 4 presents the treatment-related adverse events that were
observed among all 25 patients. Most adverse events were
mild and manageable and there was no adverse event asso-
ciated with death. The grade 3/4 treatment-related adverse
events were hand-foot syndrome (n=3, 12%), mouth mucositis
(n=1, 4%), and thrombocytopenia (n=1, 4%). The most com-
mon adverse events in this study (all grades) were hand-foot
syndrome (n=12, 48%), hypertension (n=5, 20%), and mouth
mucositis (n=5, 20%). Dose reduction occurred in five patients
due to adverse events. One patient refused oral apatinib after
3 months of treatment, due to grade 4 hand-foot syndrome.

Su etal
Table | Patient Characteristics

Characteristics n=25
Age (years)

Median 55

Range 26-73
ECOG PS (%)

0 5 (20)

| 16 (64)

2 4 (16)
Stage® at initial diagnosis (%)

[ 12 (48)

Il 3(12)

1] 7 (28)

\% 3(12)
Site of metastatic disease (%)

Nodes 10 (40)

Lung 13 (52)

Liver 4 (16)

Brain 1 (4)

Pelvic cavity 7 (28)

Bone 9 (36)

Soft tissue 1 (4)
No. of sites of metastatic disease (%)

| 11 (44)

2 9 (36)

3 4 (16)

4 I (4)
Histological differentiation (%)

Undifferentiated 2 (8)

Poorly differentiated 6 (24)

Moderately differentiated 17 (68)
Lines of prior chemotherapy (%)

2 lines 15 (60)

3 lines 6 (24)

4 lines 4 (16)
Prior radiation (%)

Yes 17 (68)

No 8 (32)
Prior radical surgery (%)

Yes 19 (76)

No 6 (24)

Note: *International Federation of Gynecology and Obstetrics 2018 staging.
Abbreviation: ECOG PS, Eastern Cooperative Oncology Group performance status.

Typical Case

A 43-year-old female patient with advanced cervical cancer
and with failure to 3 lines of chemotherapy received apati-
nib at 500 mg daily in September 2015. From September

2015 to June 2016, the longest diameter of the
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Table 2 Dose Adjustment

Initial Dose (%) n=25
250 mg daily 3 (12)
500 mg daily 22 (88)

Dose adjustment (%)

Yes Increase I (4)

Decrease 5 (20)

No 19 (76)

Final dose (%)

250 mg daily 7 (28)
425 mg daily I (4)
500 mg daily 16 (64)
675 mg daily I (4)

Table 3 Efficacy Of Apatinib In Patients With Cervical Cancer

n=25 95% CI

Median PFS (months) 5.8 4.65-6.95
Median OS (months) 12.2 8.99-15.41
Tumor response

PR (%) 12 (48)

SD (%) 12 (48)

PD (%) I (4)
ORR 48%
DCR 96%

Abbreviations: PFS, progression-free survival; OS, overall survival; PR, partial
response; SD, stable disease; PD, progressive disease; ORR, objective response
rate; DCR, disease control rate; Cl, confidence interval.

retroperitoneal lesion decreased from 33 to 23 mm and lung

metastases also shrunk significantly or disappeared
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Figure 2 Waterfall plot for the best percentage change in the sum of longest
diameters of target lesions from baseline.

(Figure 3), which was defined as PR. Serum squamous
cell carcinoma (SCC) antigen decreased from 52.9 to 24.8
pg/L. The patient only suffered from grade 2 hand-foot
syndrome. Disease progression occurred on November
2016 and serum SCC antigen increased to 65.7 npg/L.
Then, the patient stopped to use apatinib.

Discussion
Cervical cancer is a common female malignancy. The
early-staged patients will have favorable outcomes,” >
while advanced ones will have poor prognosis.*’
Antiangiogenesis therapy is common for advanced cervi-
cal cancer, but with limited efficacy.””'! Therefore, to find
a new, effective and safe targeted drug for these patients is
a matter of urgency for improving treatment outcomes.
VEGF and VEGFR-2 play an essential role in tumor
angiogenesis.”® Apatinib (formerly known as YN968D1)

targets VEGFR-2, RET, platelet-derived growth factor-f
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Figure | Kaplan—Meier curve of progression-free survival (A) and overall survival (B). Red-dotted lines represent 95% confidence intervals (Cls).
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Table 4 Adverse Events Based On Treatment

n=25

Any Grade Grade 3/4
Hypertension (%) 5 (20) 0
Proteinuria (%) 4 (16) 0
Hand-foot syndrome (%) 12 (48) 3(12)
Mouth mucositis (%) 5 (20) 1 (4)
Bleeding (%) 1 (4) 0
Fatigue (%) 3(12) 0
Abdominal pain (%) 1 (4) 0
Decreased appetite (%) 2 (8) 0
Thrombocytopenia (%) 1 (4) 1 (4)

(PDGFR-B), c-Src, and c-Kit.?”*® According to in vitro
experiments, apatinib is an even more selective inhibitor
of VEGFR-2 than sunitinib, with an IC50 of 0.001 IM and
0.005 IM, respectively.'? Apatinib can effectively inhibit
the proliferation, migration, and tube formation of human
umbilical vein endothelial cells, can block the budding of
rat aortic ring, and can inhibit the growth of several
established human tumor xenograft models with little
toxicity.12 Previous studies reported that apatinib could
reverse ATP-binding cassette transporter (ABC) subfamily
B member 1 (MDR1/P-glycoprotein) and ABC subfamily
G member 2 (BCRP)-mediated multidrug resistance,

which leads to potential usefulness of combining apatinib
with other chemotherapy drugs.>’*’

In a Phase I trial, apatinib has shown encouraging anti-
tumor activity (18.9% of PR and 64.9% of SD) and a
manageable toxicity profile in patients with advanced
solid malignancies, including gastric, colorectal, lung, and
breast cancers.’® The efficacy and safety of apatinib were
further confirmed in advanced or metastatic gastric cancer,
breast cancer, ovarian cancer, lung cancer, and liver cancer
by recent clinical trials.'*'*'®*2? These data suggest that
apatinib was a favorable choice as rescue therapy for the
advanced patients with >2 lines of chemotherapy failure.
Nevertheless, the therapeutic value of apatinib in cervical
cancer is still unknown. In the present study, apatinib
showed median PFS, median OS, ORR, and DCR of 5.8
months, 12.2 months, 48%, and 96%, respectively, which

were not worse than the data observed in other

malignancies.'#'%1%-22

The efficacy and safety of bevacizumab have been proven
by several clinical trials. In a Phase II trial, patients with
persistent or recurrent cervical cancer treated with bevacizu-
mab, achieved median PFS of 3.4 months, median OS of
7.3 months, and ORR of 11% (no CR and five PR, total 46

patients), respectively.’' Patients with platinum-resistant cer-

vical cancer can also benefit from bevacizumab.>?

Figure 3 (A1-2) Computed tomography (CT) scan before apatinib treatment (September 2015). (B1-2) CT scan after | month of apatinib treatment (October 2015). (CI-
2) CT scan after 10 months of apatinib treatment (June 2016). The longest diameters of the retroperitoneal lesions (red arrows) were 33 mm (Al), 25 mm (B1), and 23 mm
(CI). From A2 to C2, lung metastases (red arrows) shrunk significantly or disappeared.
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Table 5 Comparison Between Apatinib And Other Antiangiogenesis Drugs
Lines Of Prior Chemotherapy | n mPFS (Months) | mOS (Months) | ORR (%) | DCR (%) | Reference
Apatinib 2 2 lines 25 | 58 12.2 48 96 Present study
Bevacizumab | | or 2 lines 46 | 34 73 I 31
Pazopanib 0, I, or 2 lines 78 18.1 weeks 50.7 weeks 9.5 52.7 10
Lapatinib 0, I, or 2 lines 74 17.1 weeks 39.1 weeks 5.1 48.7 10
Sunitinib 0, I, or 2 lines 19 | 35 0 84.2 I

Abbreviations: mPFS, median progression-free survival; mOS, median overall survival; ORR, objective response rate; DCR, disease control rate; Ref, reference.

Other VEGFR tyrosine kinase inhibitors (including
pazopanib, lapatinib, and sunitinib) were seldom used in
cervical cancer. In clinical trials of advanced or recurrent
cervical cancer, median PFS of pazopanib, lapatinib, and
sunitinib were 18.1 weeks, 17.1 weeks, and 3.5 months,
respectively; median OS of pazopanib and lapatinib were
50.7 and 39.1 weeks, respectively; ORRs of pazopanib,
lapatinib, and sunitinib were 9.5%, 5.1%, and 0%, respec-
tively; and DCRs of pazopanib, lapatinib, and sunitinib
were 52.7%, 48.7%, and 84.2%, respectively.'®'" The
comparison between apatinib and other antiangiogenesis
drugs is shown in Table 5.

The most common treatment-related adverse events of
apatinib in this study were hand-foot syndrome (48%),
hypertension (20%), and mouth mucositis (20%), which
were similar to those reported in other malignancies.'*'®192
During oral apatinib treatment, five patients received dose
reductions and one patient discontinued treatment due to
treatment-related adverse events. Other patients experienced
mild and manageable adverse events.

The present study has two limitations. First, the num-
ber of patients was small and clinical significance was
limited. The next step will be to further expand the number
of patients. Secondly, this was a retrospective study. A
multicenter randomized controlled study focusing on this
issue is warranted.

Conclusion

In this study, apatinib monotherapy showed good thera-
peutic value with tolerable adverse events for patients with
chemo-refractory advanced cervical cancer. The feasibility
of apatinib combined with chemotherapy in advanced cer-
vical cancer should be further confirmed in future studies.

Abbreviations

PFS, progression-free survival; ORR, objective response
rate; DCR, disease control rate; VEGF, vascular endothe-
lial growth factor; OS, overall survival;, VEGFR, vascular

endothelial CR,
response; PR, partial response; SD, stable disease; MRI,

growth factor receptor; complete
magnetic resonance imaging; CT, computed tomography;
RECIST, Response Evaluation Criteria in Solid Tumors;
CTCAE, Common Terminology Criteria for Adverse
Events; PD, progressive disease; SCC, squamous cell car-
cinoma; PDGFR-B, platelet-derived growth factor-p; ABC,

ATP-binding cassette transporter.
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