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Concurrent apatinib and local radiation therapy
for advanced gastric cancer
A case report and review of the literature
Ming Zhang, MDa,∗, Weiye Deng, MDb,c, Xiaoci Cao, MDa, Xiaoming Shi, MDd, Huanfen Zhao, MDe,
Zheping Duan, MDa, Bonan Lv, MDd, Bin Liu, MDa,∗

Abstract
Rationale: Apatinib is a novel anti-angiogenic agent targeting vascular endothelial growth factor receptor-2, which is effective in
patients with chemotherapy-refractory gastric cancer. There are no reports of concurrent apatinib with local radiation therapy in
elderly patients with advanced gastric cancer.

Patient concerns and Diagnoses: we present the first published report of a 70-year-old male patient with advanced gastric
cancer who received concurrent apatinib and local radiation therapy after failure of oxaliplatin and S-1 chemotherapy.

InterventionsandOutcomes:Thepatient receivedconcurrent apatinib and local radiation therapyandwas followedup7months
after therapy without disease progress, 14 months later indicated extensive metastasis and this patient died of pulmonary infection.

Lessons: Elderly patients with advanced gastric cancer may benefit from concurrent apatinib with local radiation therapy when
chemotherapy is not tolerated or successful. Further studies are needed to investigate the clinical outcomes and toxicities associated
with concurrent apatinib and radiation therapy in gastric cancer.

Abbreviation: BMI = body mass index, ECOG = Eastern Cooperative Oncology Group, FISH = fluorescence in situ hybridization,
GST-p = glutathione S-transferase p, HER-2 = human epidermal growth factor receptor 2, IMRT = intensity modulated radiation
therapy, OS = overall survival, PET-CT = positron-emission tomography computed tomography, PFS = progression-free survival,
RECIST = Response Evaluation Criteria in Solid Tumors, SUV = standardized uptake value, TOPOII a = topoisomerase enzyme II a,
VEGF = vascular endothelial growth factor.
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1. Introduction py.[2,3] Gastric cancer frequently occurs in elder individuals, and
The gastric cancer is the fifth leading cause of cancer in the world
and China accounts for approximately 40% of global gastric
cancer incidence annually.[1] Patients diagnosed with advanced
gastric cancer usually have a poor prognosis, with a median
overall survival (OS) of 1 year when treated with chemothera-
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conventional cancer therapies are difficult to administer due to
challenges associated with age, comorbidities, and cancer-related
debilitation. In order to avoid the toxicity associated with
conventional therapies and improve outcomes in this patient
population, many research studies have focused on the applica-
tion of novel molecular targeted agents.
In the 1970s, angiogenesis was reported to play a key role in

tumor growth.[4] Since this initial research, multiple antiangio-
genic agents have been developed and studied in clinical trials.
Although these agents show promising antitumor effects, their
efficacy when used as monotherapy is limited. Therefore, these
agents have been integrated with conventional cancer therapies,
including chemotherapy and radiotherapy, in order to enhance
antitumor activity.
Apatinib is a novel oral antiangiogenic agent that shows

efficacy in the inhibition of tumor angiogenesis.[5] Phase II and III
clinical trials suggest apatinib can improve OS and progression-
free survival (PFS) in advanced gastric cancer patients who have
experienced treatment failure on 2 or more prior chemotherapy
regimens. Apatinib was approved and launched in the People’s
Republic of China in 2014 as a second-line treatment for gastric
cancer patients.
Here, we report the case of a 70-year-old male patient with

advanced gastric cancer, who received concurrent apatinib and
local radiation therapy.

2. Case report

On December 28, 2014, a 70-year-old man complaining of
abdominal pain, dizziness, and nausea was referred to the Hebei
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Figure 1. Postoperative pathology: (A) hematoxylin and eosin staining indicating moderately differentiated gastric adenocarcinoma (100�). (B)
Immunohistochemistry showing the expression of HER2 (+) (100�). (C) Immunohistochemistry showing the expression of VEGF (+) (100�). (D)
Immunohistochemistry showing the expression of CD31 (+) (100�). (E) Immunohistochemistry showing the expression of CD105 (+) (100�). HER-2 = human
epidermal growth factor receptor 2, VEGF = vascular endothelial growth factor.

Zhang et al. Medicine (2017) 96:9 Medicine
General Hospital, Hebei, China. Gastroscopy showed irregular
hemorrhagic ulcerative lesions extending from the gastric body to
the lesser curvature and pyloric stenosis of the stomach. Gastric
biopsy revealed adenocarcinoma. On January 7, 2015, palliative
gastrectomy plus Roux-en-Y near esophagojejunostomy were
performed. Diffuse enlarged para-aortic and anterior superior
pancreatic lymph nodes, as well as lymph nodes around the
common hepatic artery, could not be resected. Postoperative
pathology demonstrated moderately differentiated gastric ade-
nocarcinoma (Fig. 1A). Immunohistochemistry showed the
following: human epidermal growth factor receptor 2 (HER-2)
(+), vascular endothelial growth factor (VEGF) (+), CD31 (+),
CD105 (+) (Fig. 1B–E), triple positive (TP) (+), glutathione S-
transferasep (GST-p) (+++), topoisomerase enzyme II a (TOPOII
a), P53 (–), and Ki-67 (70%). The diagnosis was stage IV gastric
adenocarcinoma with multiple lymphnodes metastases
(T4N2M1).
The patient was administered 1 cycle of chemotherapy with

oxaliplatin and S-1; however, the treatment was terminated, as
the patient could not tolerate the associated gastrointestinal
disturbances. On February 2, 2015, adjuvant radiotherapy was
administered. Before radiotherapy, positron-emission tomogra-
phy computed tomography (PET-CT) showed extensive distant
metastasis (left supraclavicular andmediastinal lymph nodes, and
lymph nodes throughout the abdominal cavity). The patient’s
Eastern Cooperative Oncology Group (ECOG) performance
status was 2, and his bodymass index (BMI) was 19; therefore, he
was considered to be at risk of malnutrition. Oral apatinib 850
mg once a day combined with and following radiotherapy was
prescribed. Informed consent was obtained from the patient prior
to treatment. In an attempt to improve tolerance to treatment,
palliative intensity modulated radiation therapy (IMRT) was
used. The patient received a dose of 64 Gy in 30 fractions to the
2

mediastinum and doses of 52 Gy in 26 fractions to the other
abdominal metastatic lesions (n=5). The left supraclavicular
lymph node was treated with apatinib alone (Figs. 2 and 3A–C).
A PET-CT scan performed 2 weeks after radiotherapy showed

an 80% reduction in the maximum standardized uptake value
(SUVmax) of 2-deoxy-2-[[18]F]fluoro-D-glucose (FDG). FDG
uptake was higher in the left supraclavicular lymph node
compared to the metastatic regions treated with concurrent
apatinib and radiation therapy. According to Response Evalua-
tion Criteria in Solid Tumors (RECIST), the clinical effect was
partial response (Fig. 2). The patient received further radiothera-
py (66 Gy in 28 fractions) to the left supraclavicular lymph node
due to residual metastasis.
Tumormarkers and biochemical analyses were evaluated every

2 months. Two months after therapy, chest, and abdominal CT
scans indicated stable disease; anemia and gastrointestinal
symptoms had improved, ECOG performance status was 0,
and BMI was 22. Hematologic toxicity, hypertension, renal
dysfunction, proteinuria, and hand–foot syndrome were not
observed during apatinib therapy.
In September 2015, a follow-up examination showed increased

carbohydrate antigen (CA) 125 and ferritin; however, gastrosco-
py and abdominal CT revealed no abnormalities. In November
2015, the patient had difficulty swallowing and experienced
intermittent hematochezia. Apatinib was terminated due to
gastrointestinal bleeding. Gastroscopy revealed anastomotic
stenosis due to gastric cancer and intragastric hemorrhage
(Fig. 3D–F). The patient and his family refused chemoradiother-
apy. Symptomatic treatment with a hemostatic drug and best
supportive care were prescribed. After 1 week of therapy,
hemorrhaging was resolved. One month later, the patient again
experienced intermittent hematochezia. On December 20, 2015,
PET-CT demonstrated extensive metastasis. The patient and his



Figure 2. PET-CT scans: (A) left supraclavicular metastasis (arrow) before apatinib treatment; (B) left supraclavicular metastasis (arrow) after apatinib treatment; (C)
mediastinum metastasis (arrow) before concurrent apatinib and radiotherapy; (D) mediastinum metastasis (arrow) after concurrent apatinib and radiotherapy; (E)
abdominal metastasis (arrow) before concurrent apatinib and radiotherapy; (F) abdominal metastasis (arrow) after concurrent apatinib and radiotherapy. PET-CT =
positron-emission tomography computed tomography.
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family requested best supportive care. On April 16, 2016, the
patient died due to pulmonary infection.
3. Discussion

This study reports the case of a 70-year-old male patient with
advanced gastric cancer who received concurrent apatinib and
Figure 3. Pre- and postoperative imaging: (A) clinical target volume (red) of the le
clinical target volume (red) of the abdominal cavity (A–C) gross tumor volume an
showing anastomotic stenosis due to gastric cancer with intragastric hemorrhage; (
(arrow), the mediastinum (arrow), and multiple parts of the abdominal cavity (circle
partial response in the supraclavicular lymph nodes, mediastinum, and multiple par
positron-emission tomography computed tomography.
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local radiation therapy after failure of oxaliplatin and S-1
chemotherapy. Chemotherapy, radiation therapy, and chemo-
radiotherapy are recommended for metastatic gastric cancer;
however, relapses are frequent and prognosis is poor.
Molecular targeted therapies have the potential to improve

oncological outcomes. The recently published multinational
Phase III randomized TOGA trial of trastuzumab, a monoclonal
ft supraclavicular region; (B) clinical target volume (red) of the mediastinum; (C)
d planning target volume contours omitted for clarity); (D) gastric endoscopy
E) PET-CT showing extensive distant metastasis in supraclavicular lymph nodes
and arrow) before concurrent apatinib and radiotherapy; (F) PET-CT showing a
ts of the abdominal cavity after concurrent apatinib and radiotherapy. PET-CT =
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antibody that targets HER2, is the first to show benefit of a
targeted agent in gastric cancer. The addition of trastuzumab to a
standard cisplatin/fluoropyrimidine chemotherapy doublet
resulted in significant improvements in the overall response rate,
PFS and OS, compared to chemotherapy alone. However, the
survival benefit of trastuzumab is limited to the few patients
whose esophagogastric cancers are HER2 (+++) or fluorescence
in situ hybridization (FISH) positive. The gastric cancer of the
patient in the current study was HER2 (+); therefore, he was not
eligible for trastuzumab therapy.
New blood vessel formation or neovascularization is crucial

for tumor growth and metastasis. VEGF is the most potent
mediator of this process. VEGF binds to high-affinity receptors
(VEGFR type 1 and 2) and leads to endothelial cell migration
and proliferation.[7] Antiangiogenesis strategies using mono-
clonal antibodies and tyrosine kinase inhibitors have improved
OS in colon, renal, non-small-cell lung cancer and hepatocel-
lular carcinoma,[8] and have been extensively assessed in
gastric cancer. Interesting, antiangiogenesis strategies seem to
be more effective in intestinal-type than diffuse-type gastric
cancer.[9]

Apatinib targets the intracellular ATP-binding site of VEGFR-
2.[10] It was the first agent to show a clear survival benefit
compared with placebo in a phase III trial in patients with
advanced gastric cancer refractory to 2 or more lines of prior
chemotherapy. OS was 6.5 months in the apatinib group and 4.7
months in the placebo group. PFS was 2.6 months in the apatinib
group and 1.8 months in the placebo.[11] To our knowledge, the
current study is the first to show that apatinib combined with
radiotherapy may achieve a better clinical outcome that apatinib
alone in metastatic gastric cancer.
Although several trials have shown that the addition of

conventionally fractionated radiation therapy to antiangiogenic
agents is well tolerated,[12,13] some reports suggest increased
luminal gastrointestinal toxicity in combination therapy, espe-
cially when stereotactic body radiation therapy is combined with
antiangiogenic agents.[14,15] Gastrointestinal organs are regener-
ative organs. However, acute radiation toxicity may selectively
kill stem cells, resulting in an insufficient supply to replace
sloughed villi.[16,17] Chronic radiation toxicity can cause fibrosis
and endothelial abnormalities.[18] Furthermore, radiation thera-
py is associated with a decrease in vascular density, leading to
ischemia, telangiectasia, and a predisposition for bleeding. VEGF
plays an important role in the gastrointestinal mucosa and ulcer
healing, and it may be protective against small bowel injury after
irradiation. Infusion of VEGF inhibitors delays healing of gastric
erosions.[19] Additionally, excessive VEGF inhibition can cause
regression of normal blood vessels and reduced vascular density
in the small intestinal villi, affecting recovery of damaged
tissue.[20]

The schedule of radiotherapy and the timing, duration, dosage
and selection of VEGF inhibitor may determine the extent of
treatment-related toxicity. In the current study, we used
fractionated radiation therapy. Our patient presented with
intermittent gastrointestinal hemorrhage 7 months after radia-
tion therapy; however, gastroscopy confirmed that the hemor-
rhagic lesions were not radiation-associated.
Postoperative adjuvant radiotherapy or chemoradiotherapy is

beneficial for gastric cancer patients. However, some elderly
patients with resected gastric adenocarcinoma may not gain a
survival benefit from administration of adjuvant chemo
radiotherapy.[21] The patient in the current study refused
chemoradiotherapy after termination of apatinib. The PFS of
4

this patient reached 7months and he experienced good quality of
life. After disease progression, best supportive care was
prescribed.
Future studies investigating treatment regimens for advanced

gastric cancer should focus on target validation, the development
of biomarkers of gastrointestinal toxicity, and stratify patients by
age in order to better understand the impact of treatment
regimens on older patients. There is a need for more data to create
treatment guidelines that can be refined to maximize treatment
benefit and minimize toxicity.
4. Conclusion

Elderly patients with advanced gastric cancer may benefit from
concurrent apatinib and local radiation therapy when chemo-
therapy is not tolerated or successful. Further studies are needed
to investigate the clinical outcomes and toxicities associated with
concurrent apatinib and radiation therapy in gastric cancer.
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