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Abstract: The aim of this study was to observe the efficacy and safety of apatinib combined 

with toptecan therapy in the multiline treatment of platinum-resistant recurrent ovarian cancer 

patients. The clinical records of three patients with platinum-resistant recurrent ovarian cancer 

treated with apatinib combined with toptecan therapy were analyzed and followed up for 

3 months, and the related literatures were reviewed. The three patients achieved partial response 

and the tumor marker CA125 levels decreased significantly as an outcome of the treatment. 

Major adverse reactions were hypertension, hand–foot skin reaction, and anemia, which were 

manageable with medication. Apatinib combined with toptecan multiline therapy in the treatment 

of platinum-resistant recurrent ovarian cancer patients is effective, and the adverse effects are 

tolerated. Large-scale studies should be conducted to further determine the efficacy and safety 

of this treatment protocol.
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Introduction
Ovarian cancer is one of the most common gynecologic malignant tumors. According 

to the latest report of Cancer Incidence and Mortality in China in 2013, National 

Central Cancer Registry released the number of newly added ovarian cancers in China 

as about 50 million in 2013, which is the tenth incidence in gynecologic malignant 

tumors.1 The World Health Organization indicates that more than 150,000 people in 

the world died of ovarian cancer in 2014.2 Although the clinical efficacy of ovarian 

cancer treatment continues to improve, the recurrence rate of patients receiving standard 

treatment is ~70%–80%, and the 5-year survival rate of patients with advanced ovar-

ian cancer is only 25%–30%.3 Topotecan (Xinze®, RuiNian Best Company, Nanjing, 

China) represents one of the best studied therapeutics in platinum-resistant ovarian 

cancer.4 The growth of tumors is dependent on oxygen and nutrients provided by new 

blood vessels. Apatinib (AiTan®, JiangSu HengRui Medical Co. Ltd., Jiangsu, China) 

can effectively inhibit the formation of tumor vessels. So we tried to combine the two 

drugs in the treatment of advanced ovarian cancer. Here, we report three encouraging 

cases using apatinib combined with topotecan to treat platinum-resistant recurrent 

ovarian cancer in our hospital.
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Case series
Case 1
Patient I, female, 62 years old, presented with a tumor. 

On November 20, 2012, abdominal computed tomography 

(CT) showed bilateral ovarian masses and elevated CA125 

level, one of the tumor markers of ovarian cancer, of 

1,578 U/mL. She underwent total abdominal hysterectomy, 

bilateral adnexectomy, partial omentectomy, and resection of 

pelvic tumor nodules on January 25, 2013. The postoperative 

pathological analysis indicated that it was a case of grade I–II 

bilateral ovarian serous papillary cystadenocarcinoma, which 

originated from a 10×10×5.5 cm3 left ovarian tumor and a 

5.5×5×2 cm3 right ovarian tumor (T2bN0M0). No residual 

lesions were detected in imaging. The patient was adminis-

tered six cycles of paclitaxel/carboplatin (TC) regimen for 

adjuvant chemotherapy from December 2012 to July 2013. 

Her CA125 level returned to normal level in March 2013. 

In April 2015, positron emission tomography computed 

tomography (PET-CT) showed a pelvic mass, anterior 

mediastinal, parahepatic, retroperitoneal, and suprapan-

creatic lymph nodes, intrahepatic and parahepatic nodules 

and masses, right pleural thickening with multiple nodules, 

which increased fludeoxyglucose (FDG) metabolism. 

According to the imageological examination, the tumor 

appeared to have metastasized. Simultaneously, CA125 level 

reached 220 U/mL. The patient was administered six cycles 

of paclitaxel/cisplatin (TP) chemotherapy regimen with 

bevacizumab from April 2015 to September 2015. The best 

therapeutic outcome achieved during the treatment was stable 

disease (SD). CA125 level returned to normal after the end 

of treatment. In March 2016, CT showed multiple nodular 

lesions in the right lung and right pleura, which were deemed 

metastatic. Simultaneously, CA125 level rose to 385 U/mL. 

The patient was administered nine cycles of chemotherapy 

with etoposide. The best therapeutic outcome achieved 

during treatment was SD and CA125 level decreased to 

51 U/mL. In December 2016, CT showed soft tissue tumors 

enlarged in the pelvis and CA125 level was elevated to 

138.7 U/mL, together indicating that the disease progressed. 

From December 2016 to January 2017, three cycles of GX 

chemotherapy were given. The best therapeutic outcome 

achieved was SD during the treatment. In February 2017, 

CT showed enlarged pelvic lesions, stable liver lesions, and 

enlarged retroperitoneal lymph nodes. The therapeutic evalu-

ation indicated progressive disease (PD). CA125 level was 

70.9 U/mL. From February 18, 2017, the patient received 

topotecan (1.2 mg/m2, oral [po], on days 1, 8, and 15, every 

4 weeks per cycle) combined with apatinib (250 mg, po, once 

a day [qd]) for treatment. We attempted to increase the dose 

of apatinib (to 500 mg, qd) for 5 days starting from the second 

week. Following the increased doses, the patient developed 

grade 2 abdominal pain and we had to interrupt apatinib. 

Five days later, the pain subsided. We returned to the original 

dose (250 mg qd) and the patient did not report abdominal 

pain. Other adverse reactions included grade 1 proteinuria 

and grade 3 hypertension. These symptoms improved after 

treatment. In April 2017, CT showed that pelvic lesions, 

liver lesions, and retroperitoneal metastatic lymph nodes 

had all downsized compared with those prior to treatment 

(Figures 1 and 2). Also, CA125 returned to normal level. 

The therapeutic evaluation indicated partial response (PR). 

In January 2018, CT showed the progress of liver lesions 

Figure 1 The tumor in the right posterior lobe of the liver is smaller than before. (A) Pretreatment. (B) Posttreatment.
Abbreviations: a, anterior; L, left; P, posterior; r, right.
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and new enlarged lymph nodes in the right supraclavicular 

fossa, together indicating that the disease progressed. The 

patient was administered 10 cycles of chemotherapy with 

topotecan, and time to progress (TTP) was 11 months. The 

patient is still alive.

Case 2
Patient II, female, 48 years old, presented with a tumor. 

On May 29, 2014, abdominal CT showed multiple space-

occupying lesions in the pelvis, with the largest measuring 

7.7×7.4×6.9 cm3 and elevated CA125 level of 1,191 U/mL. 

On June 3, 2014, the patient underwent cytoreductive surgery 

(total abdominal hysterectomy + bilateral adnexectomy + 

omentectomy). No residual lesions were detected in post-

operative imaging. The patient was administered six cycles 

of chemotherapy with docetaxel combined with oxaliplatin 

from July 2014 to October 2014 and her CA125 level returned 

to normal in October 2014. In June 2015, PET-CT showed 

that the FDG uptake of the nodules by the right iliac vascular 

region in the pelvis increased and was deemed metastatic; 

the FDG uptake of the lymph nodes by the abdominal aorta 

also increased and was deemed metastatic. CA125 level 

increased to 91.1 U/mL. The patient was administered 

six cycles of TP chemotherapy regimen from June 2015 

to October 2015. The best therapeutic evaluation was PR 

during the treatment. Also, CA125 level returned to normal 

during the treatment. In February 2016, CT showed that the 

lesions near right iliac vessels had enlarged, and CA125 

level rose to 172 U/mL. The patient underwent gamma 

knife radiotherapy for right iliac vascular lesions. After the 

treatment, the lesion regressed while CA125 level returned 

to normal. In October 2016, CT showed that the lesions in 

the right iliac vessels had enlarged while her CA125 level 

increased to 130.2 U/mL. It was deemed PD. The patient 

was administered two cycles of GX chemotherapy from 

October 2016 to November 2016. After that, CT showed that 

the lesions of the right iliac vessels and the anterior lymph 

nodes of the abdominal aorta had enlarged; therefore, the 

tumor was deemed to have metastasized. The therapeutic 

evaluation was PD. The patient received gamma knife radio-

therapy for abdominal aortic lymph node in December 2016. 

In March 2017, CT showed a left adnexal nodule and that 

multiple retroperitoneal and bilateral iliac vascular and left 

supraclavicular lymph nodes had enlarged and increased 

in number. CA125 level reached 315.5 U/mL. Because of 

disease progression, from March 15, 2017, the patient was 

administered topotecan (1.2 mg/m2, po, days 1, 8, and 15, 

every 4 weeks a cycle) combined with apatinib (250 mg, po, 

qd) for treatment. We tried to increase the dose of apatinib 

(to 500 mg, qd) for 7 days starting from the second week. 

As a result of the increased dose, the patient developed grade 

3 hand–foot skin reaction, with main symptom of multiple 

blisters and ulceration on bilateral palms and soles. As her 

pain significantly reduced her ability to walk, we decided 

to reduce the dosage of apatinib to 250 mg/day to continue 

treatment and also gave her some urea cream to treat the skin 

reaction. The hand–foot skin reaction subsided after 1 week. 

In April 2017, CT showed that the lesions of bilateral adnexal 

nodules had downsized, and the systemic lymph nodes were 

slightly smaller than before (Figure 3), while CA125 level 

decreased to 75.9 U/mL. The therapeutic evaluation was PR. 

In November 2017, CT showed liver lesion, adnexal nodular 

lesion, and multiple lymph node had enlarged, together 

indicating that the disease progressed. The patient was 

administered seven cycles of chemotherapy with topotecan, 

and TTP was 8 months. The patient is still alive.

Figure 2 The tumors in the pelvic are smaller after treatment than before treatment. (A) Pretreatment. (B) Posttreatment.
Abbreviations: a, anterior; L, left; P, posterior; r, right.
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Case 3
Patient III, female, 35 years old, presented with a tumor. A pel-

vic mass was discovered as a result of a physical examination in 

December 2013; the diameter was about 15 cm and her CA125 

level reached 365.7 U/mL. She underwent total abdominal 

hysterectomy, bilateral adnexectomy, partial omentectomy, 

and pelvic lymph node dissection, abdominal aortic lymph 

node dissection on December 26, 2014. Intraoperatively, 

we noticed medium pale yellow ascites in abdominal pelvic 

cavity, left ovarian cystic tumors (about 14×10×8.0 cm3), 

and right tubal cystic tumor (about 7×6×5.0 cm3). Also, the 

surfaces of these tumors were all intact. No lesions can be 

found in pelvic, and none was detected on the surface of the 

intestine, omentum, abdominal wall, stomach, liver, spleen, 

and other organs. No malignant tumor cells were found in 

ascites. Postoperative pathology confirmed the diagnosis of 

left ovary clear-cell carcinoma. There was no tumor infiltration 

on the left fallopian tube, right ovary, bilateral fallopian tubes, 

omentum, and no metastatic lymph nodes were seen. The 

postoperative staging was IA. The patient was administered 

six cycles of adjuvant chemotherapy with TC (paclitaxel +  

carboplatin) regimen from January 24, 2015, to June 12, 

2015. CA125 level returned to normal in April 2015. On 

December 15, 2015, abdominal CT showed cystic solid masses 

in pelvis, which were deemed metastatic. On December 25, 

2015, pelvic tumor resection was performed, and postop-

erative pathology showed poorly differentiated carcinoma, 

which was metastasis originating from ovarian clear-cell 

carcinoma. On February 2, 2016, CT scan showed right 

pelvic nodules, multiple circular low-density tumors of both 

the left outer lobe and the right lobe of liver, which were 

deemed metastatic. At that time, CA125 level decreased 

to 38 U/mL. The patient was administered nine cycles of 

chemotherapy with FOLFIRI regimen from February 3, 

2016, to June 10, 2016. The best outcome achieved during 

the treatment was SD. Also, on April 1, 2017, CA125 level 

returned to normal during the treatment period. On June 17, 

2016, CT showed more advanced liver lesions. The patient 

was administered two cycles of chemotherapy with GEMOX 

regimen from July 2016 to August 2016. Also, after that, no 

antitumor therapy was administered. On March 9, 2017, CT 

showed multiple metastases in the liver, spleen, abdomen, and 

pelvis. Abdominal mass resection was performed on April 1, 

2017. Postoperative pathology confirmed the diagnosis of 

ovary clear-cell carcinoma metastasis. On April 26, 2017, 

CT showed multiple metastasis of the liver, spleen, abdomi-

nal, and pelvic, indicating tumor progress (compared with 

March 9, 2017), while CA125 level rose to 299.5 U/mL. From 

May 10, 2017, the patient received topotecan (1.2 mg/m2, 

po, days 1, 8, and 15, every 4 weeks a cycle) combined with 

apatinib (250 mg, po, qd) for treatment. In June 2017, CT 

reexamination demonstrated that liver, spleen, abdominal, and 

pelvic peritoneum multiple metastases had regressed notice-

ably (Figure 4), while CA125 level decreased to 91.5 U/mL. 

The therapeutic evaluation was PR. The adverse event (AE) 

was mainly grade 3 anemia, which recovered well after blood 

transfusion. No other side effects were found. In October 2017, 

CT showed that the multiple metastasis lesions of the liver, 

spleen, abdominal, and pelvic had enlarged, together indicat-

ing that the disease progressed. The patient was administered 

five cycles of chemotherapy with topotecan, and TTP was 

5 months. The patient is still alive.

Discussion
Ovarian cancer has some of the highest incidences and mor-

tality rates among gynecological cancers. Most patients are 

Figure 3 The tumors in the pelvic are smaller after treatment than before treatment. (A) Pretreatment. (B) Posttreatment.
Abbreviations: a, anterior; L, left; P, posterior; r, right.
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diagnosed at advanced stages. After cytoreductive surgery, 

systemic treatment is particularly important.

National Comprehensive Cancer Network guideline for 

ovarian cancer (2017, Version 1.0) recommends carbopla-

tin plus paclitaxel as the standard chemotherapy regimen 

for initial treatment. Recurrent ovarian cancer is further 

divided into two types: platinum resistance and platinum 

sensitive.5–8 Platinum-based chemotherapy is the first choice 

for platinum-sensitive ovarian cancer patients. Non-platinum 

monochemotherapy is the first choice for platinum-resistant 

recurrent ovarian cancer patients. The guideline recommends 

the following cytotoxic agents: docetaxel (response rate 

of 22%), gemcitabine (response rate of 19%), topotecan 

(response rate of 20%), liposomal doxorubicin (response rate 

of 26%), oral etoposide (response rate of 27%), and paclitaxel 

(response rate of 21%).9

Targeted drugs have also demonstrated greater efficacy 

in the treatment of ovarian cancer. Bevacizumab was the 

first targeted drug indicated for platinum-resistant recur-

rent ovarian cancer approved by the US Food and Drug 

Administration. Two Phase III clinical studies (GOG0218 

and ICON7) using bevacizumab plus carboplatin/paclitaxel 

to treat advanced ovarian cancer patients as first-line therapy 

and mono-bevacizumab as post-chemotherapy maintenance 

therapy showed that the disease progression-free survival 

(PFS) was significantly prolonged.10–12 In addition, two 

poly (ADP-ribose) polymerase inhibitors (olaparib and 

rucaparib) have also been approved for advanced ovarian 

cancer.13,14 Pazopanib is an oral multikinase inhibitor of 

c-KIT, fibroblast growth factor receptor (FGFR), platelet-

derived growth factor receptor (PDGFR), and vascular 

endothelial growth factor receptor (VEGFR), which is 

recommended as the maintenance therapy for patients 

with stages II–IV epithelial ovarian cancer.15 Bevacizumab 

is the only targeted therapy for ovarian cancer approved 

in China.

Apatinib is a novel highly selective small-molecule oral 

inhibitor of VEGFR-2 developed in China. As an antian-

giogenesis agent, it effectively inhibits the proliferation, 

migration, and angiogenesis of vascular endothelial cells. 

Apatinib is currently approved by the Chinese State Food 

and Drug Administration for the treatment of advanced 

gastric adenocarcinoma or gastroesophageal junction adeno-

carcinoma patients in the third-line or latter settings. The 

drug has notable antitumor effects in various tumor models, 

such as colon, gastric, lung, and liver cancers.16 Currently, a 

number of Phase II/III trials are ongoing to assess its efficacy 

in gastric, lung, esophageal, liver, thyroid, osteosarcoma 

cancers, and other tumors. The designs include mono or com-

bination therapies.17 Clinical efficacy of apatinib in various 

malignant tumors in second-line or latter settings has also 

been reported. There are also some case reports of apatinib 

being used to treat gynecological cancers.18–20

In this report, patient I progressed three times. She 

received four chemotherapy regimens over a total of 24 treat-

ment cycles during which she also received bevacizumab as 

a combination therapy for 6 months. Patient II has progressed 

four times. She received three chemotherapy regimens over 

a total of 14 cycles of chemotherapy and two gamma knife 

radiotherapy to address her intraperitoneal nodules. Patient III 

progressed four times. She received two chemotherapy 

regimens over a total of 11 cycles of chemotherapy and two 

pelvic tumor resections. When these three patients progressed 

again, there was no standard treatment. It was inappropriate 

to treat them with strong cytotoxic drugs considering their 

fitness levels and bone marrow functions. Available clinical 

literatures suggest few chemotherapy drugs for multiline late-

stage therapy with satisfactory results. The three patients had 

Figure 4 The tumors in the abdominal cavity are smaller after treatment than before treatment. (A) Pretreatment. (B) Posttreatment.
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not received chemotherapy with singla topotecan before, so 

we decided to choose the one. It is reported that women with 

relapsed ovarian cancer may benefit from similar effective-

ness but significantly lower hematologic toxicity if topotecan 

is administered in a weekly schedule.21,22 So we chose the 

weekly schedule.

The Phase II randomized multicenter clinical trial 

(MITO-11), which used weekly paclitaxel with or without 

pazopanib (a multikinase inhibitor of c-KIT, FGFR, PDGFR, 

and VEGFR) to treat platinum-resistant or platinum-refractory 

advanced ovarian cancer as a second-line therapy, showed 

a PFS of 3.5 months in the weekly paclitaxel arm and 

6.3 months in the pazopanib arm and a hazard ratio of 

0.42 (95% CI, 0.25–0.69), p=0.0002. Median overall survival 

(OS) was 14.8 months in the weekly paclitaxel arm and 

18.7 months in the pazopanib arm with a median follow-up 

period of 12.5 months. The conclusion is that paclitaxel com-

bined with pazopanib significantly prolonged PFS and OS 

in the treatment of platinum-resistant or platinum-refractory 

advanced ovarian cancer patients.23 The mechanism of 

pazopanib is similar to apatinib, which has not been approved 

in China. There are also some positive reports about apatinib 

combined with chemotherapy in the treatment of advanced 

breast cancer patients in China.24

We chose apatinib combined with topotecan eventually. 

We chose topotecan capsules as a monotherapy administered 

weekly (1.2 mg/m2, oral, on days 1, 8, and 15, every 4 weeks 

a cycle). We also administered low-dose apatinib (250 mg, 

oral, qd) concurrently. After 8 weeks, the tumor sizes of all 

the three patients regressed, all indicating PR, and the tumor 

marker CA125 levels decreased significantly. These three 

cases show the potential of apatinib combined with chemo-

therapy in advanced ovarian carcinoma patients.

The common AEs of apatinib include hematological 

toxicity (leukopenia, neutropenia, thrombocytopenia, etc) 

and nonhematological toxicity (hypertension, proteinuria, 

hand–foot syndrome, fatigue, diarrhea, etc). Most AEs can 

be managed by dose reduction or interruption. The main AEs 

of the three patients were hand–foot syndrome, hypertension, 

anemia, loss of appetite, and fatigue, which were all relieved 

after appropriate treatment and dose reduction of apatinib.

Patient I had prior history of hypertension and had been 

taking oral valsartan and hydrochlorothiazide tablets for a 

long time, which retained her blood pressure in the normal 

range. Her blood pressure increased after taking the apatinib 

but was then controlled by nifedipine. Patient II developed 

grade 3 hand–foot skin reaction. The condition was relieved 

after dose reduction of the apatinib and localized treatment. 

Patients III had prior history of grade 2 anemia and developed 

grade 3 anemia after taking apatinib. This later improved to 

grade 1 after blood transfusion. It is worth mentioning that 

patients I and II were stable after taking apatinib for the first 

week of treatment but developed AE after we increased the 

dose to 500 mg/day starting from the second week. They 

developed grade 3 hypertension and grade 2 abdominal 

pain after increasing the dose, which proved too difficult 

for the patients to tolerate. We then reduced dosage or 

stopped apatinib, and eventually settled for a lower dosage of 

250 mg/day. The patients were then able to tolerate apatinib 

and continue treatment.

Conclusion
Apatinib combined with chemotherapy may potentially be 

effective in the treatment of advanced ovarian cancer patients 

in multiline therapies. However, large-scale clinical trials 

should be conducted to test this hypothesis in the future. 

We also need to assess the optimal drug combinations and 

dosage.

Disclosure
The authors report no conflicts of interest in this work.
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