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Abstract

Ovarian cancer remains the most lethal gynecological malignant tumor, with relapse occurring in

approximately 70% of advanced cases. Anlotinib is an oral small-molecule multi-targeted tyrosine

kinase inhibitor that can resist neoangiogenesis and inhibit tumor growth. Previous research

demonstrated clinical antitumor activity of anlotinib in various cancers. We report the case of

an elderly woman with advanced ovarian cancer who received anlotinib after failure of multiple-

line chemotherapy. A partial response was observed after six cycles of anlotinib monotherapy, with

a reduction in the size of the metastases and significantly decreased serum CA125 levels from

1832.7 U/mL to 118.7 U/mL. She continued to take anlotinib, with a progression-free survival time

of more than 4 months. Only mild hypertension was observed during the treatment. Anlotinib

monotherapy may be a novel therapeutic option for patients with advanced ovarian cancer.
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Introduction

Ovarian cancer is a common gynecological

malignant tumor with high mortality. The

lack of effective screening strategies and dis-

tinctive early symptoms mean that approxi-

mately 75% of all ovarian cancer patients

have advanced disease at the time of diagno-

sis.1 Despite initial responses to surgery and
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chemotherapy, nearly 70% of patients even-
tually experience tumor recurrence due to
acquired drug resistance, resulting in a poor
prognosis and high mortality rate. The
National Comprehensive Cancer Network
(NCCN) guidelines for advanced ovarian
cancer recommend platinum-based chemo-
therapy as the first-line regimen. Patients
with recurrent ovarian cancer can be divided
into platinum-sensitive and platinum-
resistant relapse, based on the time from the
last chemotherapy to relapse. Patients with
platinum-resistant relapse have a poor prog-
nosis and lack uniform treatment.

Targeted therapy for the treatment of
ovarian cancer has recently made significant
progress, and is expected to improve
survival in patients with platinum-resistant
disease. Anlotinib is a new multi-target
small-molecule tyrosine kinase inhibitor,
which acts effectively on targets such as vas-
cular endothelial growth factor receptor
(VEGFR), platelet-derived growth factor
receptor (PDGFR), and fibroblast growth
factor receptor (FGFR). It has double
actions that resist neoangiogenesis and
inhibit tumor growth.2 It is an oral prepara-
tion with relatively few adverse reactions
and good patient tolerance.2 Anlotinib has
currently been approved for the treatment of
tissue sarcoma, and as third-line treatment
for advanced non-small cell lung cancer
(NSCLC) and small cell lung cancer
(SCLC). There are also ongoing clinical
trials of anlotinib in several solid tumors,
including thyroid cancer, colorectal cancer,
and gastric cancer.

Data on the efficacy and toxicity of anlo-
tinib monotherapy for ovarian cancer is
currently lacking. Herein, we present a
case of recurrent ovarian cancer successful-
ly treated with anlotinib.

Case report

A 67-year-old woman was admitted to
Dezhou People’s Hospital on October 18,

2015 because of abdominal pain and disten-
tion. She had a history of type 2 diabetes
mellitus for several years. A computed
tomography (CT) scan of the pelvis demon-
strated a left-adnexal mass, omental metas-
tasis, and ascites. Her serum CA125 level
was 845.3 U/mL. She was diagnosed with
pathologically confirmed ovarian cancer
based on ascites tumor cells. The tumor
was FIGO stage III with omental metasta-
sis and ascites. She initially received four
cycles of first-line TP chemotherapy (pacli-
taxel 240 mg day 1þ cisplatin 40 mg days
3–5, every 21 days). A repeat CT scan after
chemotherapy showed reduction of the
lesions, evaluated as a partial response
(PR) according to the Response
Evaluation Criteria in Solid Tumors
(RECIST) 1.1. Transabdominal surgical
debulking consisting of total hysterectomy,
bilateral adnexectomy, and omentectomy
was performed on January 29, 2016. A
diagnosis of high-grade serous ovarian
cancer was made based on postoperative
pathological examination. Adenocarcinoma
was also found in the omentum.
Immunohistochemical analysis showed
that tumor cells were positive for CA125,
WT-1, cytokeratin-7, P53, and Ki-67, and
negative for calretinin and cytokeratin 20.
BRCA1/2 genetic testing was not done. The
postoperative pathological stage was
pT3N0M0, III. Reexamination about 1
month after surgery showed no visible
lesion on CT and her serum CA125 level
had decreased to 13.3 U/mL, suggesting
that the tumor had been completely
removed by surgery. Two cycles of TP che-
motherapy (paclitaxel 270mg day
1þ cisplatin 40mg days 3–5, every 21
days) were administered postoperatively.
CT was not performed after completing
the two cycles of adjuvant chemotherapy,
but CA125 detection was performed regu-
larly. Her serum CA125 levels remained
within normal limits until February 10,
2017, when the level increased to
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76.5U/mL. However, a CT scan on
February 23, 2017 showed no signs of
tumor recurrence. Three more cycles of
TP chemotherapy were carried out and
the patient refused further treatment.
After completing two cycles of the chemo-
therapy, her serum CA125 level had
decreased to within the normal range, and
no tumor recurrence was observed on a CT
scan on April 26, 2017.

A follow-up CT performed approximate-
ly 7 months after the last chemotherapy
(December 7, 2017) showed new liver
metastasis, and she was re-staged as stage
IV. In light of the platinum-sensitive
relapse, she received one cycle of TC che-
motherapy (paclitaxel 210mg day
1þ carboplatin 400mg day 2, every 21
days) and four cycles of DC chemotherapy
(docetaxel 120mg day 1þ carboplatin
400mg day 2, every 21 days). A repeat CT
scan after five cycles of chemotherapy indi-
cated PR. She subsequently underwent CT-
guided hepatic microwave ablation on April
11, 2018, and a CT scan on August 23, 2018
showed complete response of the ablated
liver lesion.

CT examination about 7 months after
the last chemotherapy (December 25,
2018) revealed multiple metastases, includ-
ing in the paracardio-diaphragmatic angle,
parahepatic ligamentum, parascending
colon, and retroperitoneal nodules. The
patient received two cycles of IN chemo-
therapy (irinotecan 160mg day 1, 120mg
day 5þ nedaplatin 40mg days 2–4, every
21 days). However, she abandoned treat-
ment due to side effects. Her serum
CA125 level decreased from 431.0 U/mL
to 143.0 U/mL, but no CT examination
was performed, and it was therefore impos-
sible to evaluate the efficacy accurately.

The patient was readmitted to our hos-
pital on November 21, 2019. Disease pro-
gression was determined by CT scans and
serum tumor markers. Thoracoabdominal

CT (Figure 1) demonstrated that the origi-
nal metastatic lesions had increased in size
compared with the previous evaluation and
new metastatic lesions had appeared, with
extensive metastases in the armpit, right
breast, right diaphragm, liver, spleen,
abdominal cavity, pelvic cavity, and groin
(Figure 1, a1-f1). Her serum CA125 level
had increased to 1832.7 U/mL and her
Karnofsky performance status (KPS)
score was approximately 60. Considering
her poor physical condition and
chemotherapy-related toxicities, anlotinib
was administered as subsequent-line treat-
ment from November 24, 2019.

Anlotinib was administered orally at
12mg/day for 2 weeks, followed by 1
week off treatment. After one cycle of anlo-
tinib treatment, her serum CA125 level
decreased from 1832.7U/mL to 496.2U/
mL. She remained on anlotinib targeted
therapy for five cycles from December 11,
2019 to March 28, 2020. During this period,
her serum CA125 level continued to
decrease to 118.7U/mL (Figure 2). A CT
scan after six cycles of anlotinib treatment
(March 28, 2020) showed that most of the
metastases had reduced in size (Figure 1,
a2-f2), with about a 39% decrease in
tumor sizes according to RECIST 1.1. The
patient’s general condition also improved
after anlotinib treatment, and her KPS
score improved to around 80. The overall
efficacy evaluation was PR. The patient
continued to take anlotinib, with a
progression-free survival (PFS) time of
more than 4 months. The most recent
CA125 value was 144.6U/mL, detected on
August 27, 2020, but no further CT exami-
nations were performed. The main adverse
event during anlotinib treatment was grade
1 hypertension, with no asthenia, hand-foot
skin reaction, or gastrointestinal reaction.

The patient provided signed informed
consent for treatment and for publication
of this report.
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Figure 1. Computed tomography (CT) scans before and after anlotinib treatment. (a1-f1) Extensive
metastases (arrows) were evident on CT scans before anlotinib treatment (November 21, 2019). (a2-f2)
Metastatic lesions were reduced on CT scans after six cycles of anlotinib treatment (March 28, 2020).

Figure 2. Serum CA125 levels during anlotinib therapy.
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Discussion

Anlotinib might be a novel therapeutic
option for patients with advanced ovarian
cancer. Surgery and chemotherapy are cur-
rently the standard treatments for ovarian
cancer.3 However, although most patients
achieve a favorable response to first-line
chemotherapy, many soon relapse.4 The
NCCN guidelines recommend cytoreduc-
tive surgery combined with platinum-
containing chemotherapy for patients with
platinum-sensitive relapse. Most patients
with relapsed ovarian cancer eventually
develop platinum resistance and succumb
to the disease, and the therapeutic options
for platinum-resistant relapse remain limit-
ed and the response rates are low.
Treatment regimens for platinum-resistant
ovarian cancer thus aim to slow the pro-
gression of the disease and improve the
patient’s quality of life.

Recent progress has been made in terms
of targeted therapy for ovarian cancer.
Targeted agents mainly include angiogene-
sis inhibitors and poly-ADP ribose poly-
merase (PARP) inhibitors. Bevacizumab
was the first targeted agent approved for
treatment of ovarian cancer worldwide.5 It
functions as a monoclonal VEGF antibody,
preventing the VEGF–VEGF receptor
interaction, which in turn suppresses
tumor angiogenesis. Other angiogenesis
inhibitors, such as cediranib, pazopanib,
nintedanib, and trebananib, were also con-
firmed to improve PFS in patients with
recurrent ovarian cancer.4 PARP inhibitors
can block the DNA repair process in tumor
cells by binding to PARP, causing tumor
cell death. Although PARP inhibitors such
as olaparib, niraparib, and rucaparib have
been approved by the US Food and Drug
Administration for the treatment of ovarian
cancer,6 further studies are needed to
explore targeted agents for ovarian cancer.

Anlotinib is an oral tyrosine kinase
inhibitor that targets VEGFR, FGFR,

PDGFR, rearranged during transfection
(RET), and c-Kit, exerting anti-angiogenic
and anti-proliferative effects. A previous
study showed that anlotinib had stronger
anti-angiogenic activity than three other
angiogenesis inhibitors, sorafenib, suniti-
nib, and nintedanib.7 Anlotinib has also
demonstrated effective antitumor efficacy
both in vitro and in vivo.7 In the ALTER
0303 trial,8 anlotinib significantly pro-
longed the median PFS and overall survival
(OS) compared with placebo in patients
with advanced NSCLC who had failed at
least two previous lines of treatment.
Based on the results of this study, anlotinib
was approved for third- or further-line
treatment in China by the China Food
and Drug Administration.7 The updated
OS results for the ALTER 1202 study indi-
cated that, in addition to the PFS benefit,
median OS was significantly prolonged by
about 2.4 months in the anlotinib group
compared with the placebo group in
patients with SCLC who had failed at
least two lines of chemotherapy.9 Other
studies, including ALTER 1102,
NCT02586350, ALTER 0802, and
ALTER 0203, confirmed that anlotinib
was also efficacious in patients with esoph-
ageal squamous cell carcinoma,10 medullary
thyroid carcinoma,11 hepatocellular carci-
noma,12 and soft tissue sarcoma.13

Overall, these results suggest that anlotinib
is a promising treatment option for patients
with various solid tumors.

Some studies have explored the efficacy
and safety of anlotinib in ovarian cancer.
An ongoing prospective phase II clinical
study of anlotinib monotherapy in patients
with recurrent or refractory ovarian cancer
by Shan et al.14 has reported on 14 evalu-
able patients, including two cases of partial
response (14.3%), eight stable disease
(57.1%), and four progressive disease
(28.6%). All the AEs were mild (grade 1
or 2), including hypertension (57.1%),
fatigue (50.0%), hand–foot syndrome
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(35.7%), hoarseness (14.3%), diarrhea

(7.1%), gum pain (7.1%), decreased leuko-

cyte count (6.7%), urine protein (7.1%),

and cancer pain (7.1%), but no serious

AEs were reported.14 Sun et al.15 reported

a case of platinum-resistant ovarian cancer

treated with anlotinib and etoposide. The

patient remained progression-free for at

least 18 weeks, and grade 2 hand–foot

skin reaction was the only AE.15 In addi-

tion, a phase II trial (NCT03924882) eval-

uating the efficacy and toxicity of anlotinib

in patients with platinum-resistant or

refractory ovarian cancer is currently

ongoing.
Anlotinib exhibits efficacy in various

cancers; however, predictive biomarkers

for anlotinib remain unclear. Liu et al.16

performed follow-up research to the

ALTER 0303 trial and concluded that a

decline in CD31-positive activated circulat-

ing endothelial cells (aCECs) after anlotinib

treatment indicated a longer PFS in

patients with NSCLC, suggesting that

CD31-labeled aCECs may be a sensitive

marker for predicting the efficacy of anloti-

nib. Furthermore, Lu et al.17 found that an

anlotinib-induced decrease in serum C–C

motif chemokine ligand 2 was related to

PFS and OS benefits in NSCLC patients.

It is necessary to find ideal biomarkers for

predicting efficacy in order to screen the

patient population.
In the current case, the patient received

multiple cycles of chemotherapy, which

were terminated because of poor tolerance

to the side effects (primarily gastrointestinal

reactions and myelosuppression). Because

of the patient’s poor physical condition

and older age, anlotinib monotherapy was

selected, with a relatively good response

and no AEs apart from mild hypertension.

Unfortunately, the patient’s BRCA/homol-

ogous recombination deficiency status and

other molecular characteristics were not

determined, and their role in the favorable

treatment response and in guiding treat-

ment selection remain unknown.
In conclusion, anlotinib could represent

a good treatment option in patients with

advanced ovarian cancer who have poor

physical condition and poor chemotherapy

tolerance. Further studies are needed to

confirm to role of anlotinib in the treatment

of ovarian cancer.
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