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Introduction

Epithelial ovarian carcinoma (EOC) is the leading cause 
of death from gynecological cancers in women (1). An 
estimated up to 85% of patients with EOC will develop 
recurrent disease within 2 years even after radical surgery 
and combination chemotherapy (2). After recurrence, 
response rates to second-line chemotherapy for platinum-
sensitive patients are approximately 30%, while for those, 
with platinum-resistant disease are only 10–25% to 
chemotherapeutic agents (3). The overall survival rate at 
5 years is 50% and the 75% of patients die of recurrent 
disease (4,5). Thus, EOC is as regarded as a clinically 
incurable disease. Novel approaches with biologic agents 
that target the mechanisms of tumor growth and metastasis 
are needed.

Among the various factors contributing to tumor 
progression, angiogenesis plays an important role, as it helps 
tumor growth by ensuring sufficient oxygen and nutrient 

supply required for unlimited proliferation of tumor 
cells and growth of new blood vessels, and furthermore 
potentially results in tumor progression and metastasis (6). 
Basically, the direct interaction between tissue vascular 
endothelial growth factor receptors (VEGFRs) and their 
soluble ligands (VEGFs) mainly regulates the procedures of 
angiogenesis (7). The VEGFR family involves three kinds 
of type II transmembrane proteins (VEGFR-1, VEGFR-2 
and VEGFR-3), which are characterized by a tyrosine 
kinase activity (8). Among these receptors, VEGFR-2 is the 
most important mediator of the VEGF-induced angiogenic 
signaling (8).

Apatinib (YN968D1) is a novel and strongly selective 
VEGFR-2 tyrosine kinase inhibitor (TKI) that targets the 
intracellular ATP binding site of the receptor, and prevents 
phosphorylation and subsequent downstream signaling (9). 
Here, we report a unique case of recurrent EOC, where the 
patient showed significant response to apatinib following 
the failure to chemotherapy.
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Case presentation

A 59-year-old Chinese woman was admitted to our 
department  with  a  1-month his tory  of  i rregular 
postmenopausal bleeding on January 7th 2015. The patient 
did not display any remarkable abnormality after physical 
examination, and had no history of hypertension, cardiac 
diseases, gastritis, gastric ulcer or nephritis. The ultrasound 
examination showed a 4.2 cm × 3.4 cm solid mass in the 
left adnexa uterus and a 5.7 cm × 4.0 cm one in the right 
adnexa uterus. A MRI scan revealed enlarged lymph nodes 
in the pelvic cavity. The serum levels of tumor markers 
were as follows: CA125, 2,871.00 U/mL, and ROMA index 
(postmenopausal), 98.61%. At the time of admission, the 
patient was diagnosed of postmenopausal bleeding, and the 
possibility of endometrium carcinoma, or ovarian carcinoma 
in both adnexa uteri.

Later on January 9th, a diagnostic curettage was performed 
and the pathological examination suggested breaks in the 
endometrium and proliferation stage in mucus. This result 
excluded endometrium carcinoma and indicated towards 
the likely possibility of the diagnosis of ovarian carcinoma.

Subsequently, after written informed consent was 
obtained from the patient, an operation incorporating of 
radical hysterectomy (removing the whole uterus, tissue on 
the sides of the uterus, the cervix, and 2–3 cm of the top 
part of the vagina), bilateral adnexectomy, omentectomy, 
appendectomy and metastasectomy of liver, diaphragm 
and peritoneum were performed on January 18 th.  
Intra-operatively, a friable cauliflower-like 4.0 cm × 5.0 cm ×  
5.0 cm mass adhering to the left fallopian tube and ovary 
was observed, while the right ovary appeared normal in 
appearance. However, the right fallopian tube was about  
2 cm thick, and displayed cauliflower-like tissue on its 

surface. Bilateral adnexa uteri were densely adhered to 
the pelvic wall and rectum, and cauliflower-like tissues 
were scattered on the pelvic peritoneal, but no ascites 
within the peritoneal cavity were observed. In addition, 
multiple metastatic masses of size of 2.0 cm × 2.0 cm 
on the surface of Glisson’s capsule and diaphragm were 
observed. A metastatic mass in the size of 1.0 cm ×  
1.0 cm was also noticed in the ligamentum teres hepatic. 
The multiple metastatic masses of size 3.0 cm × 4.0 cm ×  
5.0 cm touching the surface of greater omentum were 
also observed. The resected masses from the pelvic cavity 
were sent for rapid pathological examination and led to 
confirmation of adenocarcinoma. The ovarian papillary 
serous carcinoma was confirmed based on the examination 
of intraoperative frozen sections (Figure 1). This poor 
differentiated carcinoma involved the serous surface of 
uterus and the right fallopian tube and surrounding fat. 
The metastatic masses in the pelvic cavity and surface of 
liver, diaphragm and sigmoid colon were confirmed to be 
papillary adenocarcinomas. Tumor cells were found in celiac 
metastases, ligamentum teres hepatic and greater omentum, 
but not in the ascites. Tumor thrombi were noticed in the 
vessels. These observations led to the diagnosis of papillary 
serous ovarian carcinoma of stage IIIC.

After this diagnosis, the patient received six cycles of 
chemotherapy involving the regimen of paclitaxel 210 mg 
on day 1 + nedaplatin 120 mg on day 2 on February 13th, 
March 3rd, March 28th, April 18th, May 10th and June 6th, 
respectively. The patient tolerated the chemotherapy well 
and the results of blood routine test, liver function and 
tumor markers were listed in Table 1. 

Next, on August 5th, 2 months after the end of the 
first-line chemotherapy, the serum CA125 level of 

Figure 1 The images of postoperative pathological exams confirming papillary adenocarcinoma (H & E stain, left ×100 μm; right ×50 μm). 
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increased to 87.39 U/mL. In addition, a PET/CT scan 
on August 11th revealed enhanced uptake of 18F-labeled 
fluorodeoxyglucose (FDG) in the anterior median 
peritoneotome of upper abdomen, the left lobe and caudate 
lobe of the liver, splenic hilus and inside the spleen. This 
observation led to the diagnosis of recurrent ovarian 
carcinoma with extensive metastases into the abdominal 
cavity. 

At this stage, multidisciplinary consultation involving 
specialists from oncology, interventional therapy and 
hepatobiliary surgery was scheduled. As the tumor had 
metastasized within 2 months after the six cycles of standard 

postoperative chemotherapy, oncologists suggested that the 
metastases were due to drug resistance and the summary 
of the advices from specialists included (I) interventional 
ablation; (II) resection of the spleen and metastases in the 
liver; (III) molecular targeted therapy; or (IV) chemotherapy 
with different regimens. Based on the general status of the 
patient the adopted treatment modality was decided to be 
second-line chemotherapy or molecular targeted therapy 
and followed by alternative surgery or interventional 
ablation. 

In parallel, on August 27th, the levels of VEGF and 
RRM1 proteins were analyzed the results revealed high 

Table 1 Complete history displaying the time line of treatment for the patient

Date Event Phenomenon CA125 (U/mL) WBC (×109/L) HB (× g/L) PLT (×109/L)

2015.01.07 Admitted – 2,871 5.80 121 123

2015.01.09 Diagnostic curettage – – – – –

2015.01.18 Surgery – – – – –

2015.02.13 Paclitaxel + nedaplatin cycle 1 – 521 6.10 115 120

2015.03.03 cycle 2 – 114 4.20 124 132

2015.03.28 cycle 3 – 45 3.90 116 118

2015.04.18 cycle 4 – 18 3.80 120 112

2015.05.10 cycle 5 – 24 4.00 118 120

2015.06.06 cycle 6 – 20 4.20 112 113

2015.08.05 – – 87 – – –

2015.08.11 PET/CT Recurrence – – – –

2015.08.27 Gene detection High VEGF; low RRM1 149 4.60 121 129

Chemotherapy regimen changed – – – – –

2015.08.28 Carboplatin – – – – –

2015.08.29 Temperature raised Fever – – – –

2015.09.04 – – – 3.73 108 97

2015.09.07 – – 167 4.10 101 68

Chemotherapy terminated – – – – –

2015.09.12 Apatinib 250 mg twice a day – – – – –

2015.10.10 – – 10 4.00 141 145

2015.11.11 – – 9 5.19 131 123

2015.12.11 – – 17 5.90 121 125

2016.01.11 – – 17 5.90 129 126

2016.02.13 – – 15 – – –

2016.03.11 – – 12 4.39 134 130

2016.04.11 – – 13 – – –

2016.05.17 PET/CT Partial response – – – –

2016.07.20 – – 22 5.01 124 145

WBC, leukocyte; HB, globulin; PLT, platelet.
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expression of VEGF protein and low expression of RRM1 
protein, therefore suggesting that the patient was sensitive 
to apatinib. On the same day, the CA125 level elevated to 
149 U/mL. 

Meanwhile, the patient was willing and already 
scheduled to receive chemotherapy with the changed 
regimen including carboplatin 0.4 g day 1 plus gemcitabine 
1,400 mg day 2. Thus, on August 28th, the carboplatin  
0.4 g was administered, but the next day the patient 
developed fever with a peak of 38.2 ℃  and so the 
administration of gemcitabine was suspended. The blood 
routine tests on the following days displayed that levels of 
platelets, leukocytes and hemoglobin were progressively 
decreasing, with a minimum levels of 68×109/L, 101×109/L  
and 3.73 g/L, respectively. These results indicated serious 
bone marrow depression due to chemotherapy. Moreover, 
the serum level of CA125 on September 7 th rose to 
167 U/mL. Therefore, it was decided to terminate the 
administration of chemotherapy. 

At this stage, after receiving the written consent from the 
patient, apatinib mesylate tablets (Chinese name Aitan) were 
administered at a dose of 250 mg twice a day after meals, 
starting on September 12th. On September 22th, the patient 
developed hypertension (range of 145–160/95–100 mmHg), 
along with anorexia, nausea and vomiting. In addition, 
on September 27th, dental ulcer and throat pain were also 
noticed, and by October 2nd the patient had complaints about 
abdominal pain and diarrhea. Then a gastroscopy revealed 
gastric ulcer. Besides, the patient was diagnosed of hand-
foot syndrome on October 9th. But all these side effects or 
complaints were relieved or disappeared after symptomatic 
treatments.

Interestingly, the blood analysis of the results including 
BRT, liver functions and CA125 levels on October 10th, 
27th and November 11th displayed normal. Specifically, 
the CA125 serum levels decreased to 10 U/mL and since 
then maintained normal. The ultrasound examination 
on November 11th did not identify any abnormality. The 
results of liver functions test on November 27th revealed 
ALT value of 111 U/L and AST value of 128 U/L,  
respectively. Thus, the administration of apatinib was 
discontinued. After hepatoprotective management until the 
liver function recovered to normal range, the administration 
of apatinib was continued at the same dose as previously. 
The December 27th CT scan revealed no abnormality in the 
former bilateral adnexa areas. 

Finally on May 17th 2016, a PET/CT scan showed no 
enhanced FDG uptake in the abdomen or pelvic cavity 

(Figure 2). Moreover, the enhanced FDG uptake observed 
in the anterior median peritoneotome of upper abdomen, 
the left lobe and caudate lobe of the liver, splenic hilus and 
inside the spleen also disappeared when checked on August 
11th, 2015. At this time, we accessed the state of disease and 
concluded that the patient had a partial remission. Since 
then regular CA125 tests and BRTs showed normal results, 
with the latest CA125 test on July 20th showing a value of 
22.71 U/mL (Table 1).

Discussion

This is the first report of a patient with recurrent EOC, 
responding positively to apatinib, a VEGFR-2 TKI. So far 
there has not been any similar report in the literature. This 
report highlights the experience of clinical physicians, while 
using apatinib in clinical practice.

EOC patients are usually expected to respond to initial 
chemotherapy, however, they often develop resistance 
to platinum-based regimens. The patient in our report 
also displayed similar characteristic. The antitumor effect 
mechanism of apatinib does not involve the inhibition of 
in vitro growth (cell proliferation) of cancer cell, but is 
mediated by its antiangiogenic role, which is different from 
the functional mechanism of chemotherapeutic agents (10).

Angiogenesis has been a crucial step for tumor 
cell survival, proliferation, local invasion, and distant 
metastasis (11). Overexpression of VEGF and VEGFR 
correlates with increased tumor cell  growth rate, 
microvessel density, proliferation, metastatic potential 
and poor prognosis in multiple cancers (12). Therefore, 
inhibition of VEGFR signaling is a promising therapeutic 
target ,  and involves  b lockage of  VEGF/VEGFR 
pathway through specific inhibitors (antibodies or small 
molecules), either binding to VEGF or interfering with 
certain domains of VEGFR. Recently, many VEGFR-2 
inhibitors such as sorafenib, vandetanib, cediranib, and 
sunitinib have been developed (13-15).

Besides, apatinib can also effectively inhibit, to some 
extent, the activities of platelet-derived growth factor-b, 
c-kit and c-src proteins, all of which have been implicated 
in the pathogenesis of malignant tumors (16-18). Apatinib 
has also been shown to reverse the P-glycoprotein (ABCB1)- 
and ABCG2-mediated multidrug resistance in drug-resistant 
solid tumor cells by inhibiting their transport function (19).  
In addition, apatinib can also block the formation of rat 
aortic ring which mimics the multiple steps of in vitro 
angiogenesis (10). Based on these mechanisms, apatinib 
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inhibits VEGF-stimulated endothelial cell migration and 
proliferation and subsequently not only decrease the tumor 
microvascular density (9), but also is able to circumvent 
cancer cell resistance to other antineoplastic agents. In 
the present case, apatinib exhibited its antitumor ability 
after the patient was resistant to the drugs in the first-line 
chemotherapy.

As a compound derived from valatinib, apatinib has 
shown superior efficacy in xenograft study (20). Also, its in 
vitro IC50 value for 50% enzymatic inhibition has been lower 
than other recently-developed anti-VEGFR agents such as 

sunitinib (0.001 vs. 0.005, respectively) (10,21).
The antitumor activity of apatinib has been validated 

in several preclinical tumor models (10), while its clinical 
efficacy has been demonstrated in patients with gastric 
cancer (22,23), hepatic cancer (24), breast cancer (24) and 
colorectal cancer (9). After its approval by China Food 
and Drug Administration, apatinib has been suggested to 
treat chemotherapy-refractory advanced gastric cancer 
and adenocarcinoma of the gastroesophageal junction for 
Chinese patients.

The pharmacokinetic and dose-escalation results indicate 
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Figure 2 The comparison of the PET/CT scans before (A, B and C) and after (D, E and F) apatinib administration. The metastatic masses 
in the left lobe of the liver (A), the left border of the spleen (B), and the caudate lobe of the liver as well as the splenic hilus (C) disappear 
after the single-agent, apatinib treatment.
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that apatinib is well tolerated by most patients at a daily 
dose of ≤850 mg (9). The results from a phase I clinical 
study showed that apatinib exhibits substantial antitumor 
activity across many malignancies at the recommended dose 
of 750 mg once daily (9). However, significant inter-patient 
variability with apatinib warrants dose modification to meet 
individual needs. Most side effects with dose of 500 mg/day  
were mild to moderate (25). For patients with non-
small cell lung cancer, Zhang et al. (26) and Hu et al. (25) 
recommended an initial dose to be 500 mg rather than the 
originally reported 750 mg for treating other malignancies. 
In this report, the patient received a dose of 500 mg/day. 

In generally, the toxicity of apatinib was controllable 
and tolerable and most of the side effects were caused 
by the inhibition of blood vessel endothelia. Systemic 
hypertension is a common side effect and can be attributed 
to the inhibition of VEGFR in arterial endothelial cells, 
and decrease in the release of nitric oxide, which then acts 
on arterial smooth muscle cells to cause vasodilation (27).  
Hypertension has been observed with all of the oral VEGF 
TKIs, as reported previously (28), and therefore, patients 
with preexisting hypertension should be evaluated cautiously 
for receiving apatinib, due to safety issues. If serious 
side effects, such as gastrointestinal perforation, urgent 
wound dehiscence, fistula, severe hemorrhage, nephritic 
syndrome or hypertensive crisis are observed, the apatinib 
administration should be immediately discontinued. So far, 
no study has reported a correlation between the appearance 
of side effects, as possible surrogate markers, and the 
response to apatinib.

It is important to have suitable biomarkers to predict 
the efficacy of antiangiogenic agents. A biomarker study 
of apatinib in patients with breast cancer showed that 
both hypertension and high expression of phosphorylated 
VEGFR-2 could serve as potential biomarkers for its 
efficacy (29). 

CA125 is the tumor marker often considered as the “gold 
standard” in ovarian cancer (30) and can be measured with 
a simple blood test. The CA125 level has been shown to 
increase in majority of the EOC patients with EOC (9) and 
correlate with the course of the disease (10). Numerous 
studies have confirmed the usefulness of CA125 levels in 
monitoring the progress of patients with epithelial ovarian 
cancer (31-34). Commonly accepted definitions of disease 
recurrence based on serum CA125 levels alone specify a 
doubling of this tumor marker level, either from the upper 
limit of normal (35 U/mL) in patients with normalization 
of this marker after primary treatment or from the nadir 

levels in patients with an elevated serum marker value that 
never normalizes after primary treatment (35,36). Most 
reports indicate that a rise in CA125 levels precedes clinical 
detection by about 3 months (37). In our case, the CA125 
level decreased to normal range under chemotherapy, 
indicating that our case was sensitive to CA125. And the 
elevation of CA125 value after the first-line chemotherapy 
was concurrent with the recurrence of disease. Besides, a 
PET/CT scan also revealed enhanced uptake of 18F-labeled 
FDG in multiple sites. Thus, the diagnosis of recurrent 
disease was made.

PET/CT has the better efficiency at detecting recurrent 
smaller tumors, thus allowing earlier detection particularly 
when the only evidence of recurrence is a steadily increasing 
serum CA125 level (38). Previous studies have demonstrated 
the ability of PET/CT to diagnose tumor recurrence even 
when the serum CA125 level is <30 U/mL or peritoneal 
implants are smaller than 2 cm. Generally, PET/CT has 
much better overall sensitivity, specificity, accuracy and 
positive- and negative-predictive values than CT or MRI in 
the detection of recurrent EOC. That is the reason why we 
selected PET/CT as an evaluation method.

In conclusion, recurrent EOC is probably incurable, and 
its management remains a challenge for clinical practitioners. 
However, in well-selected patients with recurrent EOC, 
apatinib may contribute to achieve clinical benefits with an 
acceptable safety profile. However, the definite efficacy of 
apatinib and the correct sequence of the treatment warrant 
further evaluation involving large-scale clinical trials.
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