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Abstract: Chemotherapy is the mainstay of treatment for advanced small cell esophageal 
carcinoma (SCEC) characterized by poor prognosis. Preclinical studies demonstrated that 
apatinib has the potential to enhance the efficacy of conventional chemotherapeutic drugs 
and reverse multidrug resistance (MDR). This report described the application of apatinib 
combined with irinotecan as the third-line treatment for advanced SCEC in a 54-year-old 
male patient. His symptoms of upper abdominal pain and distension were ameliorated 
notably after the combination therapy. Computed tomography (CT) examination revealed 
the treatment efficacy was partial response (PR). The progression-free survival (PFS) and 
overall survival (OS) were 12.5 months and 28 months, respectively. The treatment-related 
toxicity was manageable. Apatinib combined with chemotherapy may serve as a new treat-
ment choice for advanced SCEC patients. However, further studies should be conducted to 
confirm the therapeutic value of this combination regimen in advanced SCEC. 
Keywords: small cell esophageal carcinoma, apatinib, irinotecan, progression-free survival, 
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Introduction
Small cell esophageal carcinoma (SCEC) is an extrapulmonary small cell carcinoma 
accounting for approximately 0.5–2.8% of all primary esophageal malignancies.1–3 

This disease is characterized by high malignancy, widespread metastasis at diagnosis, 
and poor prognosis.4 In the advanced stage, chemotherapy strategy is similar to that 
for small cell lung cancer (SCLC), including cisplatin (CDDP) plus etoposide (VP- 
16), CDDP plus irinotecan (CPT-11), and taxanes.5 However, patients with wide-
spread metastatic SCEC will relapse from chemotherapy rapidly. Novel therapeutic 
approaches are needed to improve the survival of these patients.

Apatinib (Hengrui Pharmaceutical Co. Ltd, Jiangsu, People’s Republic of 
China) is a small-molecule tyrosine kinase inhibitor and novel antiangiogenic 
agent, specifically targeting the vascular endothelial growth factor receptor-2 
(VEGFR-2). It presents encouraging efficacy in the treatment of a variety of solid 
tumors, such as advanced gastric cancer, breast cancer, hepatocellular carcinoma, 
and non-small cell lung cancer (NSCLC).6 Now this targeted drug has been 
approved for the second- or subsequent-line treatment of advanced gastric or 
gastroesophageal junction adenocarcinoma in China based on two prospective 
clinical trials.7,8
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In this report, we presented a case of advanced relapsed 
SCEC refractory to second-line treatment unexpectedly 
responded to the combination therapy of apatinib plus 
irinotecan.

Case Report
A 54-year-old male mainly complained of upper 
abdominal pain and distension was referred to Sun Yat- 
sen University Cancer Center in July 2016. The endo-
scopic biopsy of an esophageal tumor specimen indi-
cated a poorly differentiated cancer, and immunohis 
tochemistry (IHC) showed it was small cell esophageal 

carcinoma with Syn (+), CD56 (+), CK (+), NSE (+), 
CgA (-), CK5/6 (-), P63 (-), and P40 (-) (Figure 1). 
The patient was diagnosed with advanced SCEC 
(cT3N3M1, stage IV) by contrast-enhanced computed 
tomography (CT) (Figure 2) and ultrasound gastro-
scopy (Figure 3). Six cycles of EP regimen (etoposide 
and cisplatin) were administered as the first-line che-
motherapy and the PFS was about 8 months. From 
September 1, 2017, he received a second-line che-
motherapy of paclitaxel (80mg/m2, day 1, 8, 15), 
whereas this treatment was not effective and the PFS 
was only one month.

Figure 1 Pathological images of the esophageal mass by endoscopic biopsy. (A) Hematoxylin-eosin stain (×200). (B) Hematoxylin-eosin stain (×400). (C–F) 
Immunohistochemical staining (×200): Syn (+), CD56 (+), CK (+), NSE (+).
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In October 2017, the patient visited Meizhou People’s 
Hospital (Huangtang Hospital) and underwent CT scans 
(Figure 4A1–A3). The patient could smoothly eat semi- 
liquid diet with slight sense of obstruction, but the main 
complain was abdominal distension after eating.

However, no standard third-line medications were avail-
able for advanced SCEC even for advanced stage SCLC. 
According to the studies on esophageal carcinoma and small- 
cell lung cancer,9,10 chemotherapy with irinotecan (CPT-11) 
might be the optimal treatment strategy for this patient, how-
ever, continued chemotherapy is likely to result in rapid resis-
tance. At that time, the targeted drug apatinib has been 
approved for the second- or subsequent-line treatment of 
advanced gastric cancer.8 In addition, preclinical studies 
demonstrated that apatinib might enhance the efficacy of 

conventional chemotherapeutic drugs and reverse multidrug 
resistance (MDR).11 Therefore, the patient was recommended 
to try irinotecan combined with apatinib. We communicated 
fully with the patient and his family regarding the off-label use 
of apatinib and the risks for potential bleeding and rupture of 
the esophageal lesion before they signed the consent form. 
Subsequently, apatinib (500 mg, oral, daily) combined with 
irinotecan (65mg/m2, d1, d8, every three weeks) was adminis-
tered as the third-line treatment until the progression of the 
disease. Although the patients did not complain of obvious 
dysphagia, he was advised to grind apatinib into powder and 
take it in fluid state in the beginning of the treatment for the 
risk of esophageal blockage according to CT scans. His symp-
toms of upper abdominal pain and distension were ameliorated 
notably after six weeks of treatment. The measurable lesion in 

Figure 2 Chest and abdominal contrast-enhanced CT images at diagnosis. (A) Primary esophageal tumor in the middle/lower third of the esophagus. As can be seen at the 
red arrow, the wall of the esophagus was thickened, with the whole layer being infiltrated, and the boundary was clear, which means T3 according to TNM stage criteria of 
the Union for International Cancer Control (UICC). (B–E) Regional enlarged lymph nodes (LN): more than seven regional metastatic lymph nodes means N3 according to 
TNM stage criteria of UICC. (F) The red circles indicated metastatic lymph nodes in the abdominal cavity and retroperitoneum (M: metastasis). (G–I) The red arrow 
indicated liver metastatic nodes.
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the esophagus and liver significantly shrunk and the optimal 
response was partial response (PR) according to the Response 
Evaluation Criteria in Solid Tumors (RECIST) 1.1 standard 
(Figure 4B1–B3). The patient was then suggested to take 
apatinib by swallowing it directly. This combination regimen 
was continuously used as maintenance therapy. His disease 
progressed on October 15, 2018, achieving a PFS of about 
12.5 months (Figure 4C1–C3). He deceased on November 29, 
2018, because of systemic failure. The overall survival (OS) 
was 28 months. The minor adverse events (AEs) due to the 
combination treatment were tolerable grade 2 hand-foot syn-
drome and a decrease in the number of leukocytes and 
granulocytes.

Discussion
SCEC behaves aggressively and 40–60% of the SCEC patients 
had widespread metastases at the time of diagnosis.4 Because 
of its rarity, the standard treatment has not yet been established. 
Chemotherapy is the key therapeutic method for patients with 
advanced SCEC on the basis of retrospective studies and the 
experience from SCLC treatment.2,12 Although SCEC is sen-
sitive to initial chemotherapy, rapid drug resistance makes the 
post-first-line treatment a big challenge. Previous studies indi-
cated that advanced SCEC patients had a very poor prognosis, 
with their median survival ranging from 4.9 to 8.5 months post- 
chemotherapy.2,12–15 In this report, the therapeutic regimen of 
apatinib combined with irinotecan was applied in the advanced 

SCEC patient after the failure of second-line chemotherapy. 
The PFS achieved 12.5 months and the OS extended to 28 
months. Treatment-related AEs were tolerable. To the best of 
our knowledge, this is the first report concerning the applica-
tion of apatinib combined with chemotherapy in the post first- 
line therapy of advanced SCEC.

Angiogenesis plays a critical role in tumor growth, pro-
gression, and metastatic spread. Vascular endothelial growth 
factor (VEGF) is a major driver of tumor angiogenesis 
expressed in various tumor types that lead to poor 
survival.16,17 It has been demonstrated that anti-VEGF agents 
increase the intra-tumor chemotherapeutic drug levels by nor-
malizing the disorganized and dysfunctional tumor vasculature 
and improve the delivery of the drug to the tumor center where 
the pressure is maximal by reducing the high interstitial fluid 
pressure of the tumor.18,19 For instance, bevacizumab, one of 
the antiangiogenic agents, has been approved to combine with 
carboplatin plus paclitaxel as a first-line therapeutic strategy in 
patients with advanced non-squamous NSCLC by Food and 
Drug Administration (FDA).20 Apatinib is a novel and selec-
tive inhibitor of VEGFR-2 tyrosine kinase exhibiting broad- 
spectrum antitumor activities.21 In a preclinical study, apatinib 
has been proved to enhance the efficacy of conventional che-
motherapeutical drugs in the side population as well as 
ABCB1-overexpressing leukemia cells and strongly reverse 
the MDR in K562/ADR cells.11,22 Another study indicated that 
apatinib treatment could significantly increase the 

Figure 3 The images of ultrasound gastroscopy. (A) Esophageal tumor. (B) Cardia tumor. (C) Esophageal hypoechoic mass. (D) Swollen and hypoechoic lymph nodes beside 
esophagus. (E) Hypoechoic mass in abdominal cavity. (F) Multiple swollen and hypoechoic lymph nodes in retroperitoneum.
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concentration of docetaxel in A549 xenograft nude mice.23 In 
terms of clinical studies, the promising antitumor efficacy of 
apatinib was demonstrated in advanced stage SCLC, the his-
tological type of which is similar to SCEC.24 For example, 
a randomized Phase II study of extensive-stage SCLC showed 
that patients treated with apatinib in combination with che-
motherapy had a median PFS of 7.8 months and a medium OS 
of 12.1 months, which were significantly longer than those in 
patients treated with chemotherapy alone.25 A previous retro-
spective study presented that induction chemotherapy fol-
lowed by apatinib maintenance therapy achieved a median 
PFS of 8.3 months (95% CI: 7.20–9.40 months) and 
a median OS of 12.5 months (95% CI: 5.51–19.49 months) 
in advanced stage SCLC.26 These results indicated that apati-
nib was an encouraging treatment option for advanced SCLC 
despite the rarity of large-sample clinical trials. Up to now, 
apatinib combined with chemotherapy in the treatment of 

advanced SCEC was rarely reported. In our report, the patient 
with advanced SCEC received apatinib combined with irino-
tecan as the third-line treatment. After the combination therapy, 
the patient’s symptoms of upper abdominal pain and distension 
were relieved considerably and the best response achieved was 
PR. Eventually, the PFS was 12.5 months and OS extended to 
28 months, which were longer than those reported in previous 
studies. This case report further demonstrated the encouraging 
clinical efficacy of the regimen of apatinib combined with 
chemotherapeutic drugs on solid tumors, even for SCEC. 
Nevertheless, more evidence is needed to confirm the clinical 
benefit of this combination regimen in advanced SCEC 
treatment.

Ethics and Consent Statement
Ethics approval of this case report was granted by the 
Institutional Ethics Review Board of Meizhou People’s 

Figure 4 Computed tomography images of the treatment with apatinib plus irinotecan. (A1–A3) Before the treatment of apatinib and irinotecan on September 30, 2017. 
(B1–B3) Efficacy of apatinib and irinotecan treatment on May 14, 2018. (C1–C3) Disease progressed after apatinib plus irinotecan treatment on October 15, 2018.
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Hospital (Huangtang Hospital). Written informed consent 
regarding the risks associated with drug therapy was 
obtained from the patient before the treatment.

Consent for Publication
Written informed consent was obtained from the patient 
for publication of this case report. Institutional approval 
was not required to publish the case details.
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