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Summary

Purpose: To investigate the safety and efficacy of low-dose 
apatinib combined with chemotherapy in the second-line 
treatment of advanced gastric cancer. 

Methods: After retrospectively analyzing the clinical data 
of 96 patients with advanced gastric cancer admitted to the 
cancer center of Shanxi Bethune hospital from January 2016 
to January 2020, and after progression to first-line chemo-
therapy, we used low-dose apatinib (250mg and 500mg re-
spectively) combined with chemotherapy as second-line treat-
ment. Compared with simultaneous simple chemotherapy, we 
analyzed the objective effective rate (ORR), disease control 
rate (DCR), progression-free survival (PFS) as well as overall 
survival (OS) of the combination treatment to evaluate the 
effect and related adverse reactions.

Results: Among the 96 patients, the most common adverse 
reactions were hypertension, hand-foot skin reaction and 

proteinuria in the targeted combined chemotherapy group. 
The ORR and DCR values of the targeted combined chemo-
therapy group were higher. The mPFS of 250 and 500 mg 
combined chemotherapy group and chemotherapy-alone were 
5.8, 6.1 and 4.3 months, mOS were 7.2, 7.5 and 6.7 months, 
respectively. The results showed that mPFS and mOS of ap-
atinib combined with chemotherapy were significantly better 
than that of chemotherapy with statistical significance.

Conclusion: Second-line chemotherapy in the treatment of 
advanced gastric cancer, with low dose of apatinib combined 
with chemotherapy not only offers good survival benefits, but 
does not increase the drug-related adverse reactions compar-
ing with the simple chemotherapy group. 
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Introduction

As a malignant tumor with the fifth incidence 
rate and the third mortality rate, gastric cancer oc-
curs in about 1 million cases each year with inci-
dence rate being highest in East Asia [1], and kills 
783,000 patients [2]. The cancer has already metas-
tasized at diagnosis in the majority of the patients, 
who have lost the chance of radical surgery. There-
fore, the primary goal of treatment is to prolong 
the survival of patients and possibly improve their 
quality of life. In the clinic, radiotherapy and chemo-
therapy are still the main treatment methods for ad-

vanced gastric cancer. Studies have shown that the 
formation of tumor angiogenesis is one of the main 
factors in the progress and metastasis of malignant 
tumors [3]. Therefore, the clinical application of anti-
tumor angiogenesis drugs plays an increasingly im-
portant role in the treatment of tumors. 

Vascular endothelial growth factor and receptor-
mediated signal transduction pathway are impor-
tant pathways of tumor angiogenesis. As a small 
molecule anti angiogenic agent developed by China 
Hengrui Pharma Company, apatinib can effectively 
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inhibit tumor angiogenesis as well as tumor angio-
genesis and metastasis [4,5]. Apatinib was listed in 
China in 2015 for use in advanced gastric cancer or 
carcinoma of gastroesophageal junction with failure 
in second-line chemotherapy, of which the standard 
dose is 850 mg/d. However, in clinical practice, be-
cause most of them with advanced gastric cancer are 
in poor physical condition after the initial line treat-
ment and have also poor tolerance due to advanced 
age, most of them treated with conventional dose of 
apatinib experienced intolerable adverse reactions, 
leading to the termination of treatment and unsat-
isfactory therapeutic effect [6]. 

We found that low-dose apatinib combined with 
chemotherapy can improve the disease control rate 

(DCR) and achieve good tolerance [7]. Therefore, 
the clinical data of patients with different low-dose 
apatinib combined with chemotherapy were col-
lected and compared to chemotherapy alone, evalu-
ating the safety and effectiveness of the treatment 
scheme, providing a reference for the treatment of 
advanced gastric cancer. 

Methods 

Clinical data

We retrospectively analyzed the clinical data of 96 
patients with advanced metastatic gastric cancer who 
visited the cancer center of Shanxi Bethune hospital 
from January 2016 to June 2020. All of the patients were 

Inclusion criteria Exclusion criteria

ECOG score 0-2 points. 

Objective imaging examination such as CT or MR can 
measure the lesions.

Blood routine, coagulation as well as liver and kidney 
function were normal.

The function of bone marrow, heart, liver and kidney were 
normal.

Hypertension could not be reduced to normal by 
antihypertensive drug (systolic blood pressure>140mmHg/
diastolic blood pressure> 90mmHg) 

Cardiac insufficiency≥grade II

Occurred active bleeding within 3 months

Coagulation dysfunction (INR>1.5×ULN, APTT>1.5×ULN)

Pregnant or lactating women

Table 1. Inclusion and exclusion criteria

Parameters Aparinib (500mg) 
+chemotherapy group

Aparinib (250mg) 
+chemotherapy group

Chemotherapy group

Number of cases 35 29 32
Gender

Male 20 19 15
Female 15 10 17

Average age 61 (39-76) 58 (35-78) 3 (36-71)
ECOG PS score 

0-1 28 16 18
2 7 13 14

Tumor types
Adenocarcinoma 23 22 25
Mucinous adenocarcinoma 10 8 6
Adenosquamous carcinoma 2 1 1

Differentiation grade
G1 (well differentiated) 6 2 1
G2 (moderately differentiated) 8 5 3
G3 (poorly differentiated or undifferentiated) 21 22 28

Metastasis (distant metastasis)
Liver metastasis 14 11 12
Peritoneal carcinomatosis 8 5 4
Pulmonary metastasis 7 8 9
Pancreatic metastasis 2 0 1
Adrenal metastases 1 2 1
Bone metastases 3 3 5

ECOG PS: Eastern Cooperative Oncology Group performance status

Table 2. Basic information of patients
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to receive second-line treatment. The inclusion and ex-
clusion criteria are shown in Table 1. According to the 
dosage of apatinib, the patients were divided into 500 
mg combined chemotherapy group, 250 mg combined 
chemotherapy group and simple chemotherapy group, 
respectively. The basic clinical information of patients 
is shown in Table 2, who were followed up until June 
30, 2020.

Treatment

The study included 96 patients with advanced gas-
tric cancer confirmed by histopathology, whose disease 
progression was made after first-line treatment. Accord-
ing to the clinical treatment plan, they were divided into 
three groups: 500 mg combined with chemotherapy 
group, 250 mg combined with chemotherapy group and 
chemotherapy alone. The therapeutic schedule of apat-
inib was: oral, once a day; single drug paclitaxel dose was 
135 mg/m2, repeated every 21 days, with efficacy evalu-
ated every 2 cycles. Disease progression or intolerable 
adverse reactions dictated stoppage of medication. The 
data of all patients were collected retrospectively. In-
formed consents of antitumor target and chemotherapy 
were signed during treatment.

Safety evaluation

The safety evaluation of treatment was evaluated 
according to NCI CTCAE 4.0 for all treated patients. The 
adverse events during treatment were observed and 
clinical manifestations along with occurrence, duration, 
severity and treatment of adverse drug reactions were 
recorded.

Efficacy evaluation

At least one measurable lesion (≥10 mm) should had 
been observed by imaging examination for all patients. 
RECIST criteria (RECIST1.1) were used to evaluate the 
objective efficacy. The evaluation with every two cycles 
of chemotherapy was divided into complete remission 
(CR), partial remission (PR), disease stability (SD) and 
disease progression (PD). Objective remission rate (ORR) 
was calculated by CR and PR, while disease control rate 
(DCR)was the sum of CR, PR and SD . Progression-free 
survival (PFS) was defined as the time from the begin-
ning of medication to progression or death. Overall sur-
vival (OS) was the time from the beginning of medica-
tion to death. The follow-up time ranged from 2 to 18 
months, and the last follow-up was June 2020.

Statistics

IBM SPSS Statistics 20 software was used to analyze 
the data. Descriptive statistical analysis was conducted 
for safety evaluation, Chi square test was used to com-
pare adverse events between three groups. The Kaplan-
Meier method was used to estimate the median PFS 
and OS. P<0.05 was considered statistically significant.

Results

Safety analysis

Among the 96 patients, there were 35 patients 
in the 250 mg apatinib combined with the chemo-
therapy group, as well as 29 patients in the 500 
mg apatinib combined with the chemotherapy 

Feature Adverse event incidence n (%) Adverse event incidence of grade III and above

Aparinib 
(250mg) 

+chemotherapy 
group (n=35)

Aparinib 
(500mg) 

+chemotherapy 
group (n=29)

Chemotherapy 

(n=32)

x2 p Aparinib 
(250mg) 

+chemotherapy 
group (n=35)

Aparinib 
(500mg) 

+chemotherapy 
group (n=29)

Chemotherapy 

(n=32)

x2 p

AE: non- hematologic toxicities

Hypertension 9 (25.7) 13 (44.8) 0 (0) 15.834 0.000 2 (5.7) 3 (11.5) 0 (0) 3.326 0.190

Hand-foot skin 
reactions

8 (22.8) 11 (37.9) 0 (0) 14.114 0.001 1 (2.8) 2 (6.9) 0 (0) 2.403 0.301

Proteinuria 14 (40.0) 13 (44.8) 0 (0) 18.965 0.001 1 (2.8) 4 (13.7) 0(0) 6.479 0.039

Fatigue / loss of 
appetite

17 (48.5) 19 (65.5) 14 (43.7) 3.160 0.206 3 (8.5) 4 (13.7) 2 (6.2) 1.061 0.588

Diarrhea 8 (22.8) 9 (31.0) 2 (6.2) 6.213 0.045 2 (5.7) 6 (20.6) 2 (6.2) 4.704 0.095

Elevated liver 
enzymes

11 (31.4) 10 (34.4) 6 (18.7) 2.160 0.340 2 (5.7) 5 (17.2) 1 (3.1) 4.463 0.107

Hyperbilirubinemia 8 (22.8) 10 (34.4) 4 (12.5) 4.162 0.125 1 (2.8) 4 (13.7) 0 (0) 6.479 0.039

Hematology AE

Leukopenia 16 (45.7) 16 (55.1) 10 (31.2) 3.624 0.163 6 (17.1) 8 (27.5) 5 (15.6) 1.615 0.446

Hemoglobin 
reduction

11 (21.1) 8 (28.2) 5 (17.3) 2.375 0.305 3 (8.5) 4 (13.7) 2 (6.2) 1.061 0.588

Thrombocytopenia 17 (48.3) 23 (65.0) 9 (28.7) 16.084 0.000 6 (17.1) 9 (31) 3 (9.3) 4.778 0.092

Table 3. Comparison of adverse reactions in each group (%)
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Group Aparinib (250mg) 
+chemotherapy group

(n=35)

Aparinib (500mg) 
+chemotherapy group

(n=29)

Chemotherapy

(n=32)

χ2 p

CR 0 0 0

PR 4 5 2

SD 10 9 6

PD 21 15 24

ORR (95%CI) 11.4 17.2 6.2 1.812 0.404

DCR (95%CI) 40.0 48.2 25.0 6.282 0.160

Table 4. Comparison of clinical efficacy of patients in the three groups

group and 32 patients in the chemotherapy-alone 
group. The drug-related adverse reactions in the 
targeted combined chemotherapy group mainly 
focused on non-hematologic toxicity, with hy-
pertension (25.7%, 44.8%), hand-foot skin reac-
tion (22.8%, 37.9%) and proteinuria (40%, 44.8%) 
as the most common, of which the incidence of 
non-hematological drug-related adverse event 
(AE) with grade III and above mainly consisted of 
hypertension, proteinuria and diarrhea (x2=6.479, 
p<0.05). The adverse reactions of hematologic 
drug-related mainly included leukopenia (45.7, 
55.1, 31.2%), decreased hemoglobin (21.1%, 28.2%, 
17.3%) and thrombocytopenia (48.3, 65, 28.7%), 
of which thrombocytopenia was more obvious in 
the targeted combined chemotherapy group, with 
significant difference among the three groups 
(x2=16.084, p<0.05), Leucopenia and thrombocy-
topenia were the most common in hematological 
drug-related adverse reactions with grade III and 
above.

Efficacy

After treatment, there was no case of complete 
remission, 11 cases had partial remission, 25 cas-
es stable disease 60 cases progressive disease in 
the three groups, of which the ORR was 11.4%, 
17.2%, 6.2%, while the DCR was 40.4%, 48.2%, 
and 25.0%, respectively. The ORR and DCR in the 
targeted combined chemotherapy group were sig-
nificantly higher than in the chemotherapy group 
(Table 4).

 Of 96 patients 5 were lost to follow up and 8 
are still alive. The mPFS was 5.8 months (95% CI: 
5.062-6.446) in the 250 mg dose combined chem-
otherapy group and 6.1 months (95% CI: 5.509-
6.620) in the 500 mg dose combined chemothera-
py group and 4.3 months (95% CI: 3.672~5.001) in 
the chemotherapy group, while the mOS was 7.2 
months (95% CI: 6.148-8.165) in the 250 mg dose 
combined chemotherapy group and 7.5 months 
(95% CI: 6.148-8.165) in the 500 mg dose combined 
chemotherapy group 585 as well as 6.7 months 

Figure 1. Kaplan-Meier survival curves. The progression-
free survival rate of patients in the apatinib (250mg/500mg)+ 
chemotherapy group was significantly higher than that of 
the chemotherapy group (p=0.003). 

Figure 2. Kaplan-Meier survival curves. The difference be-
tween overall survival rate of patients in the three groups 
was not significantly different (p=0.820).
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(95% CI: 5. 350- 8.108) in the chemotherapy group. 
Therefore, apatinib combined with chemotherapy 
showed advantages in mPFS and mOS compared 
with the chemotherapy group. For PFS log rank 
test showed p = 0.003 and OS p = 0.820 (Figures 
1 and 2).

Discussion

It is very hard to deal with those patients with 
advanced metastatic gastric cancer in the clinic be-
cause of their poor condition, heavy tumor burden, 
drug resistance after multiline treatments and other 
problems. The primary aim of our clinical oncolo-
gists was to increase the long-term patient survival 
along with the improvement of their quality of life. 
In recent years, anti-vascular therapy has become 
a hot spot in the field of tumor research. The target 
of apatinib is vascular endothelial growth factor re-
ceptor-2 (VEGFR-2), which can not only selectively 
bind with VEGFR-2, but also competitively inhibit 
the binding of VEGF and VEGFR-2. In addition, it 
can inhibit the tyrosine kinases such as PDGFR - β, 
Ret, c-kit and c-src to decrease their activities [8,9] 
, so as to play an anti-tumor role by inhibiting the 
proliferation as well as migration of tumor cells 
and the formation of vascular endothelial cells. 

So far, chemotherapy always has been the 
standard treatment for advanced gastric cancer. 
According to the international standard clinical 
guidelines, the first-line treatment is chemothera-
py based on fluorouracil combined with platinum, 
while the second-line treatment is mainly single 
drug chemotherapy based on paclitaxel. We have 
found that anti-vascular drugs combined with 
paclitaxel as second-line treatment of metastatic 
gastric cancer after first-line treatment failure has 
achieved good results [10-12]. However, most pa-
tients with the recommended dose (850mg/d) de-
veloped intolerable adverse reactions. Through a 
number of clinical observations, low-dose apatinib 
combined with chemotherapy can also significantly 
improve the disease control rate [13,14]. 

The clinical data of 96 patients with advanced 
metastatic gastric cancer was retrospectively ana-
lyzed. After the first-line treatment with disease 
progression, the second-line patients were given 
two different low-dose therapies with 250 mg 
and 500 mg of apatinib combined with paclitaxel 
chemotherapy. Comparing the single-drug pacli-
taxel chemotherapy group with the control group, 
we found that ORR was 11.4%, 17.2%, 6.2%, and 
DCR was 40.4%, 48.2%, 25.0%, respectively. The 
ORR and DCR in the targeted combined chemo-
therapy group were significantly higher than in 
the chemotherapy-alone group. Meanwhile, we 

analyzed the PFS and OS of the targeted com-
bined chemotherapy group, which revealed that 
the mPFS in the 250 mg dose combined chemo-
therapy group was 5.8 months, in the 500 mg dose 
combined chemotherapy group was 6.1 months, 
as well as in the chemotherapy-alone group was 
4.3 months, clearly showing the mPFS of the com-
bination treatment was more prolonged than the 
chemotherapy-alone group with significant results. 
In addition, the mOS was 7.2 months in the 250 mg 
dose combined chemotherapy group, 7.5 months in 
the 500 mg dose combined chemotherapy group 
and 6.7 months in the paclitaxel chemotherapy 
group. Therefore, the mOS of patients in the com-
bination chemotherapy group was superior to the 
chemotherapy-alone group. The overall survival 
time of patients in the combination chemotherapy 
group was longest, contrary to the chemotherapy-
alone group which was shortest, which meant 
the survival time of patients in the combination 
chemotherapy group was significantly longer than 
in the chemotherapy-alone group. The overall sur-
vival time of the 500 mg group was not different 
from the 250 mg group. Compared with previous 
studies on the first-line treatment [15], the second-
line treatment had achieved satisfactory survival 
benefits, which provided a good clinical basis for 
the second-line treatment of advanced metastatic 
gastric cancer. 

In addition to the observation of clinical effi-
cacy, drug-related adverse reactions were another 
major target of this study. Adverse reactions of 
apatinib include hypertension, hand-foot skin re-
actions (HFSR), proteinuria, bleeding tendency, 
fatigue, diarrhea, transient elevated aminotrans-
ferase, thrombocytopenia, leucopenia, etc. Other 
rare adverse reactions include bleeding, arterio-
venous thrombosis, rash, loss of appetite, nau-
sea and vomiting, oral ulcers, hoarseness, and 
paronychia [16-18]. In this study, we monitored 
and analyzed the adverse reactions in the treat-
ment process of patients to find out the overall 
adverse reactions and adverse reactions above III. 
The drug-related adverse reactions in the targeted 
combined chemotherapy group mainly consisted 
of non-hematologic toxicity, with hypertension, 
hand-foot skin reactions and albuminuria as the 
most common, which were in line with the com-
mon adverse reactions of anti-vascular targeted 
therapies. In addition, the incidence of adverse 
reactions of the 500 mg group was higher than 
that of 250 mg group. Hematologic drug-related 
adverse reactions mainly included leucopenia, he-
moglobin reduction and thrombocytopenia, among 
which the thrombocytopenia was more obvious 
in the 500mg combined with the chemotherapy 
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group, with statistical difference. Based on the ef-
ficacy evaluation results of the 500mg and 250mg 
apatinib groups, we found that PFS and OS tended 
to be prolonged, but without statistical difference, 
so we adopted low-dose apatinib (250 mg) com-
bined with chemotherapy to treat the elderly pa-
tients with poor physical condition score, which 
can decrease side effects and achieve good survival 
benefit.

To sum up, problems exist with the low effec-
tive rate of second-line treatment of advanced gas-
tric cancer. Anti-vascular targeted drugs combined 
with chemotherapy and small molecule targeted 
drugs for anti-tumor angiogenesis are one of the 
optional strategies, by which most patients have 
achieved good clinical benefits [11,12,19]. Mean-
while, a number of clinical studies have confirmed 
that apatinib has certain therapeutic effect in ma-
lignant tumors such as lung cancer, liver cancer, 

ovarian cancer, sarcoma, colorectal cancer, etc [20-
24]. Yet, this approach can also lead to drug-related 
adverse reactions for most patients receiving con-
ventional dose.

Conclusions

Our study suggests that low-dose apatinib 
combined with chemotherapy as second-line treat-
ment of advanced gastric cancer has achieved bet-
ter disease control rate than chemotherapy-alone, 
becoming one of the safe and effective strategies 
in the second-line treatment of advanced gastric 
cancer because of its low incidence of adverse reac-
tions and good tolerance. 

Conflict of interests

The authors declare no conflict of interests.

References

1. Bray F, Ferlay J, Soerjomataram I et al. Global cancer 
statistics 2018: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 countries[J]. 
CA Cancer J Clin 2018;68:394-424. 

2. Chen W, Zheng R, Baade PD et al. Cancer statistics in 
China, 2015[J]. CA Cancer J Clin 2016;66:115-32. 

3. Hanahan D, Weinberg RA. Hallmarks of cancer: the 
next generation. Cell 2011;144:646-74.

4. Tian S, Quan H, Xie C et al. YN968D1 is a novel and 
selective inhibitor of vascular endothelial growth fac-
tor receptor-2 tyrosine kinase with potent activity in 
vitro and in vivo. Cancer Sci 2011;102:1374-80. 

5. Li J, Zhao X, Chen L et al. Safety and pharmacokinetics 
of novel selective vascular endothelial growth factor 
receptor-2 inhibitor YN968D1 in patient with advanced 
malignancies. BMC Cancer 2010;5:529. 

6. Shi J , Liu C, Zhang Y et al. Analysis of clinical adverse 
reactions of apatinib for the treatment of malignant 
tumors. Chin J Clin Oncol 2018;45:191-5. 

7. Li MY, Liu LZ, Han B. Clinical research development of 
low dose apatinib for treatment of malignant tumor at 
advanced stage. Med Recapitulate 2018;24:502-6.

8. Rahimi N. Vascular endothelial growth factor recep-
tors: Molecular mechanisms of activation and thera-
peutic potentials. Exp Eye Res 2006;83:1005-16.

9. Zhang H. Apatinib for molecular targeted therapy in 
tumor. Drug Des Devel Ther 2015;9:6075-81. 

10. Peng WR, Zhang FL, Wang ZS et al. Large scale, mul-
ticenter, prospective study of apatinib in advanced 
gastric cancer: a real-World study from China. Cancer 
Manag Res 2020;12:6977-85.

11. Li J, Qin S, Xu J et al. Randomized, double-blind, pla-
cebo-controlled phase III trial of apatinib in patients 

with chemotherapy-refractory advanced or metastatic 
adenocarcinoma of the stomach or gastroesophageal 
junction. J Clin Oncol 2016;34:1448-54.

12. Li J, Qin S, Xu J et al. Apatinib for chemotherapy-refrac-
tory advanced metastatic gastric cancer: results from 
a randomized, placebo-controlled, parallel-arm, phase 
II trial. J Clin Oncol 2013;31:3219-25.

13. Song D, Yang XL, Feng HJ et al. Safety and efficacy 
analysis of low-dose apatinib in treatment of advanced 
malignant tumors. Cancer Res Clin Oncol 2019;31:469-
73.

14. Li MY, Li LZ, Han B. Clinical research development of 
low dose apatinib for treatment of malignant tumor at 
advanced stage. Med Recapitulate 2018;24:502-6.

15. Yin SJ, Shang D, Wang LL et al. Clinical study of ap-
atinib combined with SOX as the first-line treatment 
for liver metastases of gastric cancer. Chin J Metast 
Cancer 2019;2:21-5.

16. Shi JQ, Liu C, Zhang YQ et al. Analysis of clinical ad-
verse reactions of apatinib for the treatment of malig-
nant tumors. Chin J Clin Oncol 2018;45:191-5.

17. Chen LT, Oh DY, Ryu MH et al. Anti-angiogenic therapy 
in patients with advanced gastric and gastroesophageal 
junction cancer: a systematic review. Cancer Res Treat 
2017;49:851-68.

18. Kou P, Zhang Y, Shao W et al. Significant efficacy and 
well safety of apatinib in an advanced liver cancer pa-
tient: a case report and literature review. Oncotarget 
2017;8:20510-5.

19. Wu QJ, Fu YC, Wen WL et al. Efficacy and prognosis 
analyses of apatinib combined with S-1 in third-line 
chemotherapy for advanced gastric cancer. J BUON 
2020;25:987-94.



Apatinib plus paclitaxel in gasrtic cancer 2461

JBUON 2021; 26(6): 2461

20. Song Z, Yu X, Lou G et al. Salvage treatment with ap-
atinib for advanced non-small-cell lung cancer. Onco 
Targets Ther 2017;23:1821-5.

21. Qin SK, Bai YX, Oyang XN et al. Apatinib for patients 
with advanced hepatocellular carcinoma: a randomized, 
open-label, multicentre, phase II clinical trial. Chin Clin 
Oncol 2017;22:1057-65. 

22. Yu WC, Zhang KZ, Chen SG et al. Efficacy and safety of 
apatinib in patients with intermediate/advanced hepa-

tocellular carcinoma: a prospective observation study. 
Medicine (Baltimore) 2018;97:e9704.

23. Xie L, Guo W, Wang Y el al. Apatinib for advanced sar-
coma: results from multiple institutions’off-label use 
in China. BMC Cancer 2018;18:396.

24. Wang SS, Wang HY, Wu B et al. Observation of apatinib 
mesylate treatment on colon cancer failed in multi-line 
chemotherapy. Chin Clin Oncol 2018;23:453-57. 


