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Abstract: There is no standard treatment for locally advanced cervical cancer, patients with residual tumor after radical 
concurrent chemoradiotherapy. This study was to investigate the short-term efficacy and safety of the targeted drug 
apatinib mesylate in patients with tumor residual after radical chemoradiotherapy for locally advanced cervical cancer. 
Eight patients with residual tumors after localized concurrent chemoradiotherapy with locally advanced cervical cancer 
were treated with apatinib (250 mg once daily, orally). The short-term efficacy and safety of the eight patients treated 
with apatinib were initially evaluated. Total Effectiveness (ORR) 37.5% and disease control rate (DCR) 100.0%. The 
toxicity and side effects were light, mainly manifested as 37.5% of hand-foot syndrome, 37.5% of proteinuria, 25.0% of 
hypertension, 12.5% of fatigue, 12.5% of rash, and 12.5% of vomiting. No serious toxic side effects associated with the 
drug were observed. Apatinib mesylate can be safely used in patients with residual tumor after radical 
chemoradiotherapy for locally advanced cervical cancer. The short-term effect is positive and the side effects are low. 
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INTRODUCTION 

Cervical cancer is one of the most common 
malignant tumors in women and ranks second among 
female malignant tumor mortality [1]. According to 
statistics, in 2012, there were about 527,600 new 
cases and 265,700 deaths, which seriously threatened 
women's health [2]. The NCCN guidelines recommend 
that the recommended treatment for patients with 
locally advanced cervical cancer who are inoperable is 
radical concurrent chemoradiotherapy. Patients with 
residual tumors after radical concurrent 
chemoradiotherapy are in good condition and can 
tolerate further treatment, but there are currently no 
standard treatment options for these patients. Tumor 
residue causes great psychological stress on patients, 
which seriously affects the quality of life of patients. 
There is an urgent need for a safe and effective 
treatment to improve their quality of life and extend 
their survival. 

In recent years, molecular targeted drugs for the 
purpose of inhibiting the survival of blood vessels have 
been widely studied and applied with good curative 
effect but minor toxicities. Studies have shown that 
Apatinib (YN968D1, Aitan), a novel oral small molecule 
VEGFR-2 tyrosine kinase inhibitor [3-10], produces 
therapeutic effects in a variety of solid tumors while 
bearing high safety and good tolerance. At present, the 
application of apatinib in the treatment of cervical 
cancer has not been reported. 
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This study retrospectively analyzed the clinical data 
of 8 patients with residual tumor after radical 
chemoradiotherapy for locally advanced cervical 
cancer treated with apatinib, and explored patients with 
residual tumor after radical chemoradiotherapy for 
locally advanced cervical cancer. The clinical value of 
the disease provides a basis for the development of 
individualized treatment plans for patients with residual 
tumors after radical chemoradiotherapy for locally 
advanced cervical cancer. 

1. INFORMATION AND METHODS 

1.1. Case Selection and General Information 

Data of eight patients with residual tumors after 
radical chemoradiotherapy for locally advanced cervical 
cancer who were treated with apatinib in First People's 
Hospital of Foshan (Foshan, China) from December 
01, 2017 to September 30, 2018, was chosen for this 
study. The presence of residual tumor mass was 
confirmed on the basis of MRI examination carried out 
1 month after the end of radiotherapy and chemo-
therapy, showing residual tumors with short diameter 
greater than or equal to 1cm. The ages of the patients 
included in the study ranged from 26 to 65 years old, 
with a median age of 49 years. The pathological types 
included 7 cases of squamous cell carcinoma and 1 
case of adenocarcinoma. The 2009 FIGO staging 
criteria were used for staging of the cancer with 3 
cases in stage IIB and 5 cases in stage III. 

1.2. Treatment Plan 

Apatinib mesylate tablets (Jiangsu Hengrui 
Pharmaceutical Co., Ltd., National Pharmaceutical 
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Standard H20140103) were used to treat the patients 
in this study in a dose of 250mg, once per day, half an 
hour after meal for one month. 1 cycle was comprised 
of treatment for 1 month. Patients were given a total of 
1-3 cycles. 

1.3. Evaluation of Efficacy 

The efficacy was evaluated 1 month after the start 
of the drug administration with the effects evaluation 
once every 3 months according to the new WHO 
objective response evaluation criteria (Response 
Evaluation Criteria in Solid Tumors, RECIST) [11], 
mentioned below: 

Complete remission (CR): The lesion completely 
subsided for at least 4 weeks, and no new lesions 
appeared; 

Partial remission (PR): The sum of the longest 
diameters of the lesions is reduced by at least 30%, 
maintained for at least 4 weeks and no new lesions 
appear; 

Progression of disease (PD): at least a 20% increase in 
the sum of the longest diameters of the lesion or the 
appearance of new lesions; 

Stable disease (SD): The lesions did not significantly 
shrink on the basis of PR, and there was no significant 
increase on the basis of PD, which was between the 
two. 

Recent efficacy evaluations include: objective rate of 
effectiveness (ORR) and disease control rate (DCR), 
where ORR = (CR + PR) / total number of cases × 

100%, DCR = (CR + PR + SD) / total number of cases 
× 100%. 

1.4. Toxicity Side Reaction Evaluation Criteria 

Toxic side effects of the treatment with Apatinib 
were evaluated according to the National Cancer 
Institute-Common Toxicity Criteria (NCI-CTC 3.0) 
standard. 

2. RESULTS 

2.1. Short-Term Efficacy 

Out of total 8 patients, efficacy was found to be CR 
for 1 case, PR for 2 cases, SD for 5 cases, PD for 0 
case, ORR 37.5%, DCR 100.0% (Table 1). During the 
follow-up period of median 15 mouths all 8 patients 
survived and no tumor progression was observed. 

Table 1 The short-term efficacy of 8 patients with 
residual tumor after radical chemoradiotherapy for 
locally advanced cervical cancer. 

2.2. Adverse Reactions 

Adverse reactions mainly include: hand-foot 
syndrome, proteinuria, hypertension, fatigue, rash, 
vomiting, etc. The incidence of hand-foot syndrome 
was 37.5% (37.5% for grades 1 to 2, 0 for grades 3 to 
4), 37.5% for proteinuria (37.5% for grades 1 to 2, 0 for 
grades 3 to 4), hypertension. The incidence rate was 
25.0% (15.0% for grade 1 and 0 for grade 2 to 4), the 
incidence of fatigue was 12.5% (12.5% for grade 1 and 
0 for grade 2 to 4), and the incidence of rash was 
12.5% (1.5% was 12.5%). The grades of 2 to 4 are 0), 

Table 1: Short Effectiveness 

Therapeutic effect CR PR SD PD ORR DCR 

Number of cases 1 2 5 0 3 8 

Percentage (%) 12.5 25.0 62.5 0 37.5 100.0 

 
Table 2: The Major Toxicities [n(%)] 

Toxic side reaction I II III IV total 

Hand and Foot Syndrome 2(25.0) 1(12.5) 0(0) 0(0) 3(37.5) 

Proteinuria 2(25.0) 1(12.5) 0(0) 0(0) 3(37.5) 

High blood pressure 2(25.0) 0(0) 0(0) 0(0) 2(25.0) 

Weakness 1(12.5) 0(0) 0(0) 0(0) 1(12.5) 

Rash 1(12.5) 0(0) 0(0) 0(0) 1(12.5) 

Vomiting 1(12.5) 0(0) 0(0) 0(0) 1(12.5) 
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and the incidence of vomiting is 12.5% (1.5% is 12.5%, 
and 2 to 4 is 0). No treatment for class III/IV toxicity 
was found in the treatment group, and there was no 
treatment-related death see Table 2. 

Table 2 Major adverse reactions in 8 patients with 
residual tumor after radical chemoradiotherapy for 
locally advanced cervical cancer [example (%)]. 

3. DISCUSSION 

Local advanced cervical cancer, radical 
synchronous radiotherapy and chemotherapy after 
tumor residual patients, there is no standard treatment. 
Castelnau-marchand P et al. [12] reviewed and 
analyzed 9 patients with concurrent radiotherapy and 
chemotherapy for local advanced cervical cancer. 
Results although the 4-year tumor-free survival rate 
(DFS) was improved, the incidence of delayed 
complications was significantly increased. Dan sni et al. 
[13] Meta analysis of the efficacy of surgical treatment 
for patients with locally advanced cervical cancer after 
chemoradiotherapy and chemotherapy. The results 
showed that surgical treatment of patients with locally 
advanced cervical cancer after radiotherapy and 
chemotherapy failed to improve the overall survival 
rate, and surgical treatment of patients with locally 
advanced cervical cancer after radiotherapy and 
chemotherapy was not recommended. 

Cai Maohuai [14] used high-intensity ultrasound 
focused thermocoagulation (HIFU) combined with 
systemic chemotherapy to treat 17 patients with local 
residual or recent recurrence after radiotherapy for 
cervical cancer, and observed tumor volume changes 3 
months after treatment. The results showed that 2 
cases of CR, 9 cases PR, 4 cases SD, and ORR was 
88.2%. The recent high efficiency, but the long-term 
efficacy has not been reported further. 

Kim HS et al. [15] analyzed 37 patients with locally 
advanced cervical cancer undergoing radical 
chemotherapy after radical chemoradiotherapy, 
including 3 cycles of concurrent chemotherapy and 3 
cycles of consolidation chemotherapy. The 
chemotherapy regimen was paclitaxel (135 mg/m (2)), 
carboplatin (AUC 5.0). Studies have shown that 
patients have lower rates of CR, DFS, and OS 
compared to previous reports. Dueñas-González A et 
al. [16] in a phase III clinical study of patients with 
locally advanced cervical cancer, analyzed the efficacy 
and side effects of consolidation chemotherapy versus 
single-agent concurrent chemoradiotherapy after 
concurrent chemoradiotherapy. The study showed that 

the former was superior to the latter in 3-year 
progression-free survival (PFS), overall survival (OS), 
and disease progression time (TTP), but the former 
had a significant increase in grade 3 and 4 toxicity, 
including 2 causes. Patients with toxic side effects died. 
Seiji Mabuchi et al. [17] retrospectively analyzed the 
clinical data of 82 patients with stage IIIB/IVA cervical 
cancer who underwent concurrent chemotherapy and 
single-agent concurrent chemoradiotherapy with dual-
agent concurrent chemoradiotherapy. For example, 52 
patients with single-agent concurrent 
chemoradiotherapy were treated with paclitaxel and 
carboplatin once a week. The chemotherapy regimen 
was paclitaxel, carboplatin, one cycle every 3-4 weeks, 
a total of 3 cycles; the latter synchronous 
chemotherapy regimen is cisplatin, once a week. The 
analysis pointed out that the former improved the local 
control rate and survival rate.  

Tumor formation, development and metastasis are 
inseparable from the formation of new blood vessels, 
so inhibition of neovascularization is the key to tumor 
treatment. Since the VEGF/VEGFR-2 signaling 
pathway plays an important role in tumor angiogenesis, 
blocking this signaling pathway and inhibiting tumor 
angiogenesis has become a new hot spot for tumor 
targeted therapy [18]. Apatinib is a small molecule anti-
angiogenic agent, a novel small molecule tyrosine 
kinase inhibitor that selectively inhibits the tyrosine 
kinase of VEGFR-2 [18]. By competitively binding 
VEGFR-2, blocking VEGF binding to VEGFR-2, 
inhibiting VEGFR-2 phosphorylation, down-regulating 
the phosphorylation level of its downstream 
extracellular signal-regulated kinase, and then 
inhibiting tumor angiogenesis for therapeutic purposes. 

Approved by the State Food and Drug 
Administration on December 13, 2014, apatinib was 
used to treat advanced gastric cancer or gastric-
esophageal junction adenocarcinoma. A number of 
clinical studies have demonstrated [3-10] that apatinib 
has a clear effect on a variety of solid tumors, with high 
safety and good tolerance. The level of VEGFR-2 
expression in tumor tissues can be used as a 
sensitivity to the treatment of apatinib. One of the 
indicators. Ji et al. [23] reported that an elderly male 
patient with malignant fibrous histiocytoma (MFH) with 
high expression of VEGFR-2 mRNA was treated with 
apatinib 500 mg/d for 2 months. Mitigation (PR). 

Most patients with cervical cancer who have 
residual tumor after radical chemoradiotherapy are not 
sensitive to radiotherapy, and the tumor tissue is 
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hypoxic, which creates conditions for the application of 
the anti-angiogenic drug apatinib. In addition, the 
patient's physical condition is generally good, and there 
is a strong desire for further treatment. Therefore, we 
used apatinib for the first time in patients with cervical 
cancer who had residual tumor after radical concurrent 
chemoradiotherapy for efficacy evaluation and safety 
observation. 

The results of this study showed that the total 
effective rate of patients was 37.5%, the disease 
control rate was 100.0%, and the toxicity was mild. The 
main toxic side effects are hand-foot syndrome, 
proteinuria, hypertension, fatigue, rash, vomiting and 
so on. The incidence of proteinuria was 37.5%, all of 
which were grade I-II, which was relieved after active 
treatment. Hypertension, fatigue, rash, vomiting, etc. 
occurred in grade 1 with an incidence of 25.0%, 12.5%, 
12.5%, and 12.5%, respectively. No II-IV response was 
found, which was relieved after symptomatic treatment. 
No treatment-related deaths. No hematological toxicity 
and bleeding occurred. 

CONCLUSION 

Patients with cervical cancer who have residual 
tumors after radical concurrent chemoradiotherapy with 
apatinib have a short-term efficacy, low toxicity and 
high safety. The clinical significance of this treatment 
plan needs to be further confirmed by accumulating 
more and higher-level clinical trials. 
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