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LESSONS LEARNED

• Apatinib has potential as an effective and safe second-line or higher treatment for patients with chemotherapy-
refractory esophageal squamous cell carcinoma (ESCC).

• Clinical safety is of potential concern when administering apatinib to patients with uncontrolled esophageal lesions
or severe invasion of trachea, bronchi, or major blood vessels.

• To the best of the authors’ knowledge, this is the first prospective phase II study to investigate apatinib for patients
with chemotherapy-refractory ESCC. Apatinib could provide an alternative option for ESCC after first-line or higher
therapy in carefully selected patients.

ABSTRACT

Background. The aim of this study was to evaluate the effi-
cacy and adverse effects of the oral vascular endothelial
growth factor receptor 2 (VEGFR-2) tyrosine kinase inhibitor
apatinib in patients with chemotherapy-refractory esopha-
geal squamous cell carcinoma (ESCC).
Methods. We enrolled patients with chemotherapy-
refractory ESCC. All patients received continuous apatinib
500 mg once daily.
Results. Between July 2017 and August 2018, 40 patients
were recruited, of whom 5 (12.5%) had uncontrolled pri-
mary tumors. Additionally, three patients with partial
response (PR) and 23 with stable disease (SD) were
observed for overall response rate (ORR) of 7.5% and dis-
ease control rate (DCR) of 65.0%. Median progression-free
survival (PFS) was 3.8 months (95% confidence interval
[CI], 2.2–5.4); median overall survival (OS) was 5.8 months

(95% CI, 3.2–8.4). Common adverse effects were fatigue
(15%), hypertension (12.5%), and palmar-plantar
erythrodysesthesia syndrome (10%). Two cases of death
from massive bronchopulmonary hemorrhage were
observed, and esophageal fistula occurred in another two
patients. Notably, both patients with esophageal fistula
and one patient with massive fatal bronchopulmonary
hemorrhage were individuals with uncontrolled primary
tumors (3/5, 60%). Fatal bronchopulmonary hemorrhage
in a second patient was associated with major blood vessel
invasion.
Conclusion. Apatinib has potential as an effective and safe
treatment for patients with chemotherapy-refractory ESCC
whose primary tumors are controlled and without severe
invasion of trachea, bronchi, or major blood vessels. The
Oncologist 2021;26:e925–e935

Correspondence: Kuaile Zhao, M.D., Ph.D., Department of Radiation Oncology, Fudan University Shanghai Cancer Center, No.270, Dong’An
Road, Shanghai, People’s Republic of China 200032. Telephone: +862164175590; e-mail: kuaile_z@sina.com Received September 1,
2020; accepted for publication December 14, 2020; published Online First on February 1, 2021. © AlphaMed Press; the data published
online to support this summary are the property of the authors. http://dx.doi.org/10.1002/onco.13668
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use
and distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adapta-
tions are made.

© 2021 The Authors.
The Oncologist published by Wiley Periodicals LLC on behalf of AlphaMed Press.

The Oncologist 2021;26:e925–e935 www.TheOncologist.com

Clinical Trial Results

https://orcid.org/0000-0001-8663-2874
https://clinicaltrials.gov/ct2/show/NCT03274011
mailto:kuaile_z@sina.com
http://dx.doi.org/10.1002/onco.13668
http://creativecommons.org/licenses/by-nc-nd/4.0/


DISCUSSION

The study aimed to assess the efficacy and safety of apatinib,
an oral VEGFR-2 tyrosine kinase inhibitor (TKI), in patients
with ESCC refractory to at least one line of prior chemother-
apy. Other lines of treatment in patients with chemotherapy-
refractory ESCC usually have a poor response rate, with rapid
recurrences and poor long-term survival.

Apatinib is a small-molecule TKI that highly selectively
binds to and strongly inhibits VEGFR-2. Previous studies
have shown that apatinib treatment significantly improved
OS and PFS with an acceptable safety profile in patients
with advanced gastric cancer refractory to two or more
lines of prior chemotherapy. Studies of apatinib are rare in
chemotherapy-refractory esophageal cancer.

To remedy the lack of prospective studies of apatinib in
patients with ESCC, we conducted this phase II clinical trial
(ESO-Shanghai 11). This trial enrolled 40 patients with
chemotherapy-refractory ESCC. All patients received contin-
uous apatinib 500 mg once daily until disease progression,
death, intolerable toxicity, or patient request for with-
drawal from the study occurred. The primary endpoint was
PFS. Secondary endpoints included OS and investigator-
assessed ORR.

Results showed that 3 patients with PR and 23 patients
with SD were observed for ORR of 7.5% and DCR of 65.0%.
Median PFS was 3.8 months (95% CI, 2.2–5.4); median OS
was 5.8 months (95% CI, 3.2–8.4). The common severe
adverse effects observed were fatigue (15%), hypertension
(12.5%), and palmar-plantar erythrodysesthesia syndrome
(10%). Two cases (5%) of death from massive bron-
chopulmonary hemorrhage were observed, and esopha-
geal fistula occurred in another two patients (5%).
Notably, both patients with esophageal fistula and one
patient with massive fatal bronchopulmonary hemorrhage
occurred in patients with uncontrolled primary tumors
(3/5, 60%). The other fatal bronchopulmonary hemorrhage
was associated with major blood vessel invasion. Thus,
those patients with chemotherapy-refractory ESCC, whose
primary tumors are not controlled and with severe inva-
sion of trachea, bronchi, or major blood vessels, should be
excluded.

The major limitation of our study was the small sample
size as a single-arm phase II trial. Based on our study
results, a prospective phase III, randomized comparison of
apatinib and placebo should be conducted.

In conclusion, apatinib has potential as an effective and
safe second-line or higher treatment for patients with
chemotherapy-refractory ESCC whose primary tumors are
controlled and without severe invasion of trachea, bronchi,
or major blood vessels.

TRIAL INFORMATION

Disease Esophageal cancer

Stage of Disease/Treatment Metastatic/advanced

Prior Therapy One prior regimen

Type of Study Phase II, single arm

Primary Endpoint Progression-free survival

Secondary Endpoints Overall survival, overall response rate

Additional Details of Endpoints or Study Design

This was an open-label, single-arm, phase II clinical trial that enrolled patients with ESCC who had evidence of disease pro-
gression after one or more lines of chemotherapy. Enrollment criteria were as follows: patient (aged ≥18 years) with histo-
logically confirmed ESCC that was refractory to more than one chemotherapy regimen (the criteria for progression were
based on computed tomography [CT] and magnetic resonance imaging [MRI] evaluation); an Eastern Cooperative Oncology
Group (ECOG) performance status of 0–2; at least one measurable lesion as defined by RECIST version 1.1 and modified REC-
IST (mRECIST); and acceptable hematologic, hepatic, and renal function. Patients with uncontrolled blood pressure on medi-
cation, with a bleeding tendency, or those receiving thrombolytic therapy or anticoagulants were excluded.

The study protocol was approved by the institutional review board, the Fudan University Shanghai Cancer Center Ethics Com-
mittee for Clinical Investigation, and registered on ClinicalTrials.gov as number NCT03274011. The study was performed in
accordance with the Declaration of Helsinki and Good Clinical Practice Guidelines. All patients provided written informed
consent before participation.

The primary endpoint was PFS. PFS was defined as the time from beginning apatinib therapy until disease progression or
death, whichever occurred first. The time period before progression or death was thus considered the PFS. Secondary

Figure 1. (A): The lung metastases before treatment with
apatinib. (B): Thirty days after treatment, the lesions occurred
tumor necrosis and cavitation. Only a small anterior portion did
uptake contrast medium, which might correspond to the vital
tumor tissue.
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endpoints included OS (the time from apatinib taking until death from any cause) and investigator-assessed ORR (the per-
centage of patients whose best overall response was either a complete response or partial response). The proportion of
patients with DCR was defined as complete response (CR), PR, or SD, and objective response was considered a reduction in
tumor size. RECIST version 1.1 was used to assess tumor response every 30 days. If patients had obvious tumor necrosis and
cavitation of lung metastasis after treatment, the response was also evaluated by mRECIST. Two independent radiologists
who were blind to the treatment had to agree on evidence of efficacy.

Pretreatment evaluation included physical examination, baseline laboratory tests (complete blood count; hepatic and renal func-
tion, coagulation function), and MRI or CT scan of measurable lesions at baseline. Assessment of toxicity was performed
biweekly. Complete blood counts were performed weekly; hepatic, renal, and coagulation function tests were performed
monthly. Physical examinations, MRI, or CT scans of measurable lesions were assessed monthly. MRI or CT scans could be sched-
uled ahead of time if there was evidence of substantial progression. Patients were observed until death or loss to follow-up.

The primary endpoint was PFS. Previous data report a median PFS of less than 1 month for patients without treatment. The
single-stage study design was built around a null rate of 25% PFS at 2 months and required 33 patients to detect an absolute
difference of 25% for a target rate of 50% PFS at 2 months. The trial was designed to have a 5% chance of a type 1 error and
90% power. The study was considered to reach the primary endpoint if 13 or more patients did not progress at 2 months.
We expected a dropout or nonevaluable rate of 20%. An estimated 40 patients needed to be enrolled. Analysis of PFS was
performed using Kaplan-Meier for OS. Significance was set at p = .05.

Investigator’s Analysis Active and should be pursued further

DRUG INFORMATION

Generic/Working Name Apatinib

Company Name Hengrui Company

Drug Type Small molecule

Drug Class VEGFR

Dose 500 milligrams (mg) per flat dose

Route Oral (p.o.)

Schedule of Administration All patients received continuous apatinib 500 mg once daily
until disease progression, death, intolerable toxicity, or patient
request for withdrawal from the study occurred. Dose escala-
tion was allowed. The dose decreased to 250 mg in patients
who had grade 3 or higher adverse events.

PATIENT CHARACTERISTICS

Number of Patients, Male 34

Number of Patients, Female 6

Stage Patients with chemotherapy-refractory ESCC

Age Median (range): 63 (47–76) years

Number of Prior Systemic Therapies Median (range): 2 (1–3)

Performance Status: ECOG 0 — 0
1 — 11

2 — 29
3 — 0
Unknown — 0

Other

From July 2017 to August 2018, we enrolled 40 patients with chemotherapy-refractory ESCC in the study and observed them
until November 2019, when 92.5% (37/40) of OS events were reached. One patient was still alive, whereas the other two
patients terminated apatinib because of adverse effects, and we subsequently lost touch with them. Patient baseline charac-
teristics (sex, age, ECOG performance status, smoking history, alcohol use, line of apatinib therapy, surgical history, control of
primary tumor, and sites of metastasis) are listed in Table 1.

The median age of these patients was 63 years (range: 47–76). None of the patients in the study had received molecular
targeted therapy. An ECOG performance status of 2 was measured in 72.5% (29/40) of patients. Most patients were heavily
treated before receiving apatinib, with 57.5% (23/40) of patients receiving second-line chemotherapy and 7.5% (3/40) receiv-
ing third-line chemotherapy prior to the study. Prior surgery of the primary tumor had been carried out in 21 patients
(52.5%), whereas 12.5% (5/40) of patients had an uncontrolled primary tumor. The main recurrent or metastatic sites were
the lymph nodes (22%), lungs (40.0%), and liver (32.5%).
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Data collection ended on November 6, 2019. During the study, 47.5% (19/40) of patients received 500 mg of once daily
apatinib continuously until disease progression or death from any cause. The dose was decreased to 250 mg in 47.5%
(19/40) of patients who had intolerable toxicity. Seven of the 40 patients (17.5%) discontinued apatinib treatment in the first
2 weeks, and 52.5% (21/40) of patients had dose reduction or discontinuation, as shown in Table 2.

Cancer Types or Histologic Subtypes Esophageal squamous cell carcinoma, 40

PRIMARY ASSESSMENT METHOD

Number of Patients Screened 42

Number of Patients Enrolled 40

Number of Patients Evaluable for Toxicity 35

Number of Patients Evaluated for Efficacy 37

Evaluation Method RECIST 1.1

Response Assessment CR n = 0 (0%)

Response Assessment PR n = 3 (7.5%)

Response Assessment SD n = 23 (57.5%)

Response Assessment PD n = 11 (27.5%)

Response Assessment OTHER n = 3 (7.5%)

(Median) Duration Assessments PFS 3.8 months; 95% CI, 2.2–5.4

(Median) Duration Assessments OS 5.8 months; 95% CI, 3.2–8.4

Outcome Notes

Only one patient is still alive. Two patients terminated apatinib because of adverse effects, and we subsequently lost touch
with them. The main causes of treatment failure were disease progression and severe adverse events (AEs). We achieved
our primary endpoint of 37 respondents among the 40 patients. Among them, 3 patients with PR and 23 patients with SD
were observed for ORR of 7.5% and DCR of 65.0%. Five percent (2/40) of patients had obvious tumor necrosis and cavitation
of lung metastasis (Fig. 1). When the responses were evaluated by mRECIST, they were PRs, and the ORR was 12.5% (5/40;
Fig. 2B). Median PFS was 3.8 months (95% CI, 2.2–5.4; Fig. 3A), whereas median OS was 5.8 months (95% CI, 3.2–8.4;
Fig. 3B). PFS at 2 months was 60.4%, and 3-month PFS was 57.7%. OS at 6 months was 45.0%, and 12-month OS was 15.9%.
Two cases of massive fatal bronchopulmonary hemorrhage and one case of esophageal fistula occurred in patients with
uncontrolled primary tumors (3/5, 60%). We conducted an analysis excluding the patients with uncontrolled primary tumors.
This subset analysis suggested that the ORR and DCR were 8.6% (3/35) and 68.6% (24/35), mPFS2 was 3.9 months (95% CI,
3.3–4.5; Fig. 3C), and mOS2 was 6.0 months (95% CI, 3.3–8.7; Fig. 3D). PFS2 was 64.5% at 2 months and 61.4% at 3 months.
Six-month OS2 was 47.2%, and 12-month OS2 was 14.8%.

ADVERSE EVENTS

All Cycles
Name

NC/NA,
%

Grade 1,
%

Grade 2,
%

Grade 3,
%

Grade 4,
%

Grade 5,
%

All grades,
%

Bronchopulmonary
hemorrhage

87 3 5 0 0 5 13

Diarrhea 79 8 10 3 0 0 21

Dizziness 89 5 3 3 0 0 11

Dyspepsia 87 8 5 0 0 0 13

Fatigue 62 5 18 15 0 0 38

Hematuria 90 5 0 5 0 0 10

Hypertension 74 5 8 13 0 0 26

Nausea 89 8 3 0 0 0 11

Palmar-plantar
erythrodysesthesia
syndrome

72 13 5 10 0 0 28

Proteinuria 87 0 5 8 0 0 13

White blood
cell decreased

84 13 3 0 0 0 16

Abbreviation: NC/NA, no change from baseline/no adverse event.
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SERIOUS ADVERSE EVENTS

Name Grade Attribution

Bronchopulmonary hemorrhage 5 Definite

Esophageal fistula 4 Definite

Abdominal Pain 3 Probable

Diarrhea 3 Definite

Fatigue 3 Definite

Fatigue 3 Probable

Palmar-plantar erythrodysesthesia syndrome 3 Definite

Hematuria 3 Definite

Hypertension 3 Definite

Pantalgia 3 Definite

Pantalgia 3 Probable

Proteinuria 3 Definite

Thrombocytopenia 3 Definite

Adverse events were assessed throughout the treatment in accordance with the National Cancer Institute Common Termi-
nology Criteria for Adverse Events version 4.0. Most instances of toxicity were generally well tolerated. Detailed AEs are
presented in Tables 2 and 3. Severe AEs occurred in 23 patients (57.5%). The most common severe AEs were fatigue (15%),
hypertension (12.5%), and palmar-plantar erythrodysesthesia syndrome (10%). Dose was decreased to 250 mg in 47.5%
(19/40) of patients who experienced intolerable toxicity. The 500 mg once daily apatinib treatment was discontinued by
17.5% (7/40) of patients less than 2 weeks after beginning therapy, and 52.5% (21/40) of patients had dose reduction or dis-
continuation. The most common reasons for dose reduction or discontinuation were fatigue (15%), palmar-plantar
erythrodysesthesia syndrome (7.5%), bronchopulmonary hemorrhage (7.5%), and proteinuria (7.5%). Fatigue was the most
common adverse effect among patients enrolled in this study. Three patients achieved partial response (7.5%). Among them,
one patient terminated apatinib treatment because of severe fatigue. Hematologic toxicities were mostly moderate, and
grade 3 to 4 hematologic toxicities were rarely noted. Three patients had an anal mucosal reaction (grade 2) that had not
been reported before; symptomatic treatment was effective for them.

In our trial, five patients had a baseline progressive esophageal lesion. Among these patients, one died of massive fatal bron-
chopulmonary hemorrhage, and esophageal fistula occurred in two patients (Fig. 4; 3/5, 60.0%). Of the 40 patients enrolled
in this study, two patients (5%) died of massive fatal bronchopulmonary hemorrhage, and two patients (5%) developed
esophageal fistulas. Notably, both esophageal fistula cases and one massive fatal bronchopulmonary hemorrhage case
occurred in patients with uncontrolled primary tumors (3/5, 60%). The other fatal bronchopulmonary hemorrhage was asso-
ciated with major blood vessel invasion, highlighting potential safety concerns when administering apatinib to patients with
uncontrolled esophageal lesions or with severe invasion of trachea, bronchi, or major blood vessels.

ASSESSMENT, ANALYSIS, AND DISCUSSION

Completion Study completed

Investigator’s Assessment Active and should be pursued further

To the best of our knowledge, this is the first prospective
phase II study to investigate apatinib for patients with
chemotherapy-refractory esophageal squamous cell carcinoma
(ESCC). As the results demonstrated, we believe apatinib could
provide an alternative option for carefully selected patients
with ESCC after first-line or higher therapy.

Esophageal cancer is one of the leading causes of cancer-
related death in China [1]. China has about half of all ESCC
cases on earth; more than 95% of esophageal cancer in China
is squamous cell carcinoma [2]. ESCC remains a significant
cause of cancer death worldwide, with a poor survival rate
mainly because of a high rate of both local recurrences and
distant metastasis, even in patients with a previously resect-
able disease.

Cisplatin-based combination regimens were established
as the first-line chemotherapy for these patients [3–5].
However, no standard chemotherapy or target regimen has

been established for other lines of treatment in patients
with chemotherapy-refractory ESCC.

The first prospective, randomized, controlled study com-
paring doublet with single-agent chemotherapy in patients
with advanced ESCC progressing after systemic cytotoxic
therapies showed that the median PFS was significantly lon-
ger in the irinotecan plus S-1 group than in the S-1 mon-
otherapy group: 3.8 versus 1.7 months. The objective
response rates (ORRs) were 24.6% in the irinotecan plus S-1
group and 9.7% in the S-1 monotherapy group (p = .002).
The median OS in the irinotecan plus S-1 group and the S-1
monotherapy group were 7.1 versus 6.2 months [6].

Although paclitaxel, docetaxel, and irinotecan-based che-
motherapy, as well as salvage radiation and supportive treat-
ment, could be used as second-line or higher treatment,
these therapies still have a poor response rate, with rapid
recurrences and poor long-term survival [7–13].
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The KEYNOTE-181 study showed that pembrolizumab
was approved for recurrent locally advanced or metastatic
ESCC in patients whose tumors express PD-L1 (combined
positive score ≥ 10) after one or more prior lines of systemic
therapy [14]. The ATTRACTION-3 study also showed that a
survival benefit occurred with nivolumab regardless of the
patients’ levels of tumor PD-L1 expression [15]. Both of the
studies showed a little better or even worse progression-free
survival (PFS) in the immunotherapy group. The median PFS
in the ESCC group was 2.2 months (95% confidence interval
[CI], 2.1–3.2) and 1.7 months (95% CI, 1.5–2.7), respectively.
Furthermore, the overall survival (OS) of intent to treat in
the pembrolizumab group was similar to that of the chemo-
therapy group. The ORR remained low, at 13.1%, compared
with 19% in the ATTRACTION-3 nivolumab study group. The
patients in these studies primarily had an Eastern Coopera-
tive Oncology Group (ECOG) performance status of 0–1 and
had experienced first-line treatment. Studies of three or
more lines of treatment and patients with ECOG perfor-
mance status 2 are still lacking.

The efficacy of targeted treatment in advanced ESCC is
poorly defined, and there are few data in the Chinese popu-
lation. No targeted drugs have been approved for ESCC by
the U.S. Food and Drug Administration so far. Apatinib is a
small-molecule tyrosine kinase inhibitor (TKI) that highly
selectively binds to and strongly inhibits vascular endothe-
lial growth factor receptor 2 (VEGFR-2). This results in a
decrease in VEGF-mediated endothelial cell migration, pro-
liferation, and microvascular tumor density. The previous
phase II and III studies showed that apatinib could signifi-
cantly improve OS and PFS with an acceptable safety profile
in patients with advanced gastric cancer refractory to two
or more lines of prior chemotherapy. The ORR was 2.84%
with apatinib versus 0% with placebo [16, 17]. Studies of
apatinib are rare in chemotherapy-refractory esophageal
cancer.

To remedy the lack of prospective studies of apatinib in
patients with ESCC, we conducted this phase II clinical trial
(ESO-Shanghai 11). The study aimed to assess the efficacy
and safety of apatinib, an oral VEGFR-2 TKI, in patients with
ESCC refractory to at least one line of prior chemotherapy.

Our result showed that median PFS was 3.8 months
(95% CI, 2.2–5.4) and that median OS was 5.8 months (95%
CI, 3.2–8.4). PFS was 60.4% at 2 months and 57.7% at
3 months, which reached our anticipated improvement. Of
the patients receiving apatinib, 65% (26/40) achieved dis-
ease control, which is comparable to the treatment out-
comes of antiangiogenic agents in advanced gastric cancer
and other solid tumors. Three patients with partial response
(PR) were observed for ORR of 7.5%. Five percent (2/40) of
patients had obvious tumor necrosis and cavitation of lung
metastasis (Fig. 1). When the responses were evaluated by
mRECIST, they were PRs, and the ORR was 12.5% (5/40;
Fig. 2B).

Excluding the patients with uncontrolled primary tumors,
this subset analysis suggested that the ORR and disease con-
trol rate were 8.6% (3/35) and 68.6% (24/35), mPFS2 was

3.9 months (95% CI, 3.3–4.5), and mOS2 was 6.0 months
(95% CI, 3.3–8.7). PFS2 was 64.5% at 2 months and 61.4% at
3 months. Six-month OS2 was 47.2%, and 12-month OS2
was 14.8%.

The study demonstrated that apatinib was effective and
safe as second-line or higher treatment for patients with
chemotherapy-refractory ESCC. It was especially effective
for those patients whose primary tumors were controlled
and without severe invasion of trachea, bronchi, or major
blood vessels.

Previous studies showed that antiangiogenic drugs such
as bevacizumab are contraindicated for treatment of squa-
mous cell lung cancer because squamous cell tumors are
more frequently centrally located and close to major blood
vessels and have a high incidence of severe hemorrhage.
Furthermore, squamous cell tumors have a greater ten-
dency to cavitate compared with adenocarcinomas.

Whether ESCC can be treated with antiangiogenic drugs
is controversial because of the risk of hemorrhage and fis-
tula. This concern is due serious consideration because, in
this study, two patients died of massive fatal bron-
chopulmonary hemorrhage, and esophageal fistula occurred
in another two patients (4/40, 10%). These four patients
had regular follow-ups and showed no significant abnormal-
ity in baseline laboratory tests. Both patients with esopha-
geal fistula and one patient with a massive fatal
bronchopulmonary hemorrhage case had uncontrolled pri-
mary tumors (3/5, 60%). In conclusion, those patients with
progressive primary tumors or metastatic lymph nodes
adjacent to the bronchi or large vessels may need to be
excluded from apatinib treatment. This was consistent with
the report of two cases from the affiliated Qianfoshan
Hospital of Shandong University in 2018 [18]. The two
patients’ computed tomography images before their deaths
also indicated that the tumor continued to progress and
invaded the bronchial artery. Furthermore, in our trial, a
patient with lymph node metastases and invasion of the
main bronchi also died of massive fatal bronchopulmonary
hemorrhage.

The limitation of our study was its small sample size as
a single-arm phase II trial. To validate these results, based
on our study results, a prospective phase III, randomized
comparison of apatinib and placebo is necessary for
patients with chemotherapy-refractory ESCC whose primary
tumors are controlled and without severe invasion of tra-
chea, bronchi, or major blood vessels.
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Table 1. Patient characteristics

Variables n (%)

Sex

Male 34 (85.0)

Female 6 (15.0)

Age, median (range), years 63 (47–76)

ECOG

1 11 (27.5)

2 29 (72.5)

Smoking history

Yes 22 (55.0)

No 18 (45.0)

Alcohol use

Yes 24 (60.0)

No 16 (40.0)

No. of previous chemotherapy lines

1 14 (35.0)

2 23 (57.5)

3 3 (7.5)

Prior surgery of primary tumor

Yes 21 (52.5)

No 19 (47.5)

Prior treatment of primary tumor

Surgery 21 (52.5)

Chemoradiotherapy 17 (42.5)

Chemotherapy 2 (5.0)

Sites of metastasis

Lung 16 (40.0)

Liver 13 (32.5)

Adrenal gland 1 (2.5)

Bone 4 (10.0)

Lymph node 22 (55.0)

Intolerant of last-line treatment
at time of enrollment, median
(range), months

3.6 (0.7–20.0)

Abbreviation: ECOG, Eastern Cooperative Oncology Group.

FIGURES AND TABLES

Figure 2. The best percentage from baseline in target lesions
for the patients (n = 33) who had undergone at least one
tumor assessment after treatment. Among these, three
patients (two with PR, one with SD) terminated the treatment
because of intolerable toxicity. (A): The response according to
RECIST version 1.1: three patients achieved partial response;
23 had stable disease. (B): Five percent (2/40) of patients had
obvious tumor necrosis and cavitation of lung metastasis. The
response according to modified RECIST was PR.
Abbreviations: PD, progression disease; PR, partial response;
SD, stable disease.
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Table 2. Adverse events (n = 40)

Toxicity Total (%)

Grade

Severe AEs (%)
Dosage reduction/
Discontinuation (%)1 2 3 4 5

ALL 35 (87.5) 0 0 0 0 0 23 (57.5) 21 (52.5)

Abdominal Pain 1 (2.5) 0 0 1 0 0 1 (2.5) 0

ALT increased 1 (2.5) 1 0 0 0 0 0 0

Anal mucosal reaction 3 (7.5) 0 3 0 0 0 0 1 (2.5)

AST increased 2 (5.0) 2 0 0 0 0 0 0

Bleeding Gums 1 (2.5) 1 0 0 0 0 0 0

Chest pain 1 (2.5) 1 0 0 0 0 0 0

Constipation 1 (2.5) 0 1 0 0 0 0 0

Diarrhea 8 (20.0) 3 4 1 0 0 1 (2.5) 1 (2.5)

Dizziness 4 (10.0) 2 1 1 0 0 1 (2.5) 1 (2.5)

Dyspepsia 5 (12.5) 3 2 0 0 0 0 1 (2.5)

Fatigue 15 (37.5) 2 7 6 0 0 6 (15) 6 (15)

Palmar-plantar erythrodysesthesia syndrome 11 (27.5) 5 2 4 0 0 4 (10) 3 (7.5)

Headache 1 (2.5) 0 1 0 0 0 0 0

Hematuria 4 (10.0) 2 0 2 0 0 2 (5.0) 0

Bronchopulmonary hemorrhage 5 (12.5) 1 2 0 0 2 2 (5.0) 3 (7.5)

High creatinine 1 (2.5) 1 0 0 0 0 0 0

Hypertension 10 (25.0) 2 3 5 0 0 5 (12.5) 0

Nausea 4 (10.0) 3 1 0 0 0 0 0

White blood cell decreased 6 (15.0) 5 1 0 0 0 0 0

Mediastinoesophageal Fistula 1 (2.5) 0 0 0 1 0 1 (2.5) 1 (2.5)

Oral mucosal reaction 3 (7.5) 2 1 0 0 0 0 0

Palpitations 2 (5.0) 0 1 0 0 0 0 1 (2.5)

Pantalgia 2 (5.0) 0 0 2 0 0 0 0

Proteinuria 5 (12.5) 0 2 3 0 0 3 (7.5) 3 (7.5)

Thrombocytopenia 3 (7.5) 0 2 1 0 0 1 (2.5) 1 (2.5)

Tracheoesophageal Fistula 1 (2.5) 0 0 0 1 0 1 (2.5) 1 (2.5)

Of the five uncontrolled primary tumors patients, one patient died of massive fatal bronchopulmonary hemorrhage and another two patients
had fistula/perforation (they had uncontrolled esophageal lesions adjacent to the main bronchi and mediastinum respectively).
Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase.
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Figure 3. The x-axis depicts months from first dose of study drug administration and number of patients at risk. The y-axis depicts
the probability of being progression-free/alive. (A): Investigator-assessed Kaplan-Meier estimated mPFS was 3.8 months (95% confi-
dence interval [CI], 2.2–5.4). (B): Investigator-assessed Kaplan-Meier estimated mOS was 5.8 months (95% CI, 3.2–8.4). (C): Exclud-
ing the patients with uncontrolled primary tumors, investigator-assessed Kaplan-Meier estimated mPFS2 was 3.9 months (95% CI,
3.3–4.5). (D): Excluding the patients with uncontrolled primary tumors, investigator-assessed Kaplan-Meier estimated mOS2 was
6.0 months (95% CI, 3.3–8.7).
Abbreviations: mOS, median overall survival; mPFS, median progression-free survival.

Table 3. Adverse events occurring in ≥10% of patients

Toxicity Total, n (%)

Grade, n

Severe AEs, n (%)
Dosage reduction/
discontinuation, n (%)1 2 3 4 5

Diarrhea 8 (20.0) 3 4 1 0 0 1 (2.5) 1 (2.5)

Proteinuria 5 (12.5) 0 2 3 0 0 3 (7.5) 3 (7.5)

Hypertension 10 (25.0) 2 3 5 0 0 5 (12.5) 0

Bronchopulmonary hemorrhage 5 (12.5) 1 2 0 0 2 2 (5.0) 3 (7.5)

Dizziness 4 (10.0) 2 1 1 0 0 1 (2.5) 1 (2.5)

Dyspepsia 5 (12.5) 3 2 0 0 0 0 1 (2.5)

Hematuria 4 (10.0) 2 0 2 0 0 2 (5.0) 0

Nausea 4 (10.0) 3 1 0 0 0 0 0

Palmar-plantar
erythrodysesthesia syndrome

11 (27.5) 5 2 4 0 0 4 (10) 3 (7.5)

White blood cell decreased 6 (15.0) 5 1 0 0 0 0 0

Fatigue 15 (37.5) 2 7 6 0 0 6 (15) 6 (15)

© 2021 The Authors.
The Oncologist published by Wiley Periodicals LLC on behalf of AlphaMed Press.

Phase II Study of Apatinib in ESCCe934



Click here to access other published clinical trials.

Figure 4. (A): The computed tomography (CT) scan of the patient before apatinib showed the uncontrolled primary tumor (white
arrow). (B): The patient with tracheal esophageal fistula, 25 days after treatment. (C): The CT scan of the patient before apatinib
showed the uncontrolled primary tumor (white arrow). (D): The patient with mediastinoesophageal fistula, 30 days after
treatment.
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