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Background: Apatinib, an inhibitor of vascular endothelial growth factor receptor (VEGFR), has been
used to treat esophagogastric adenocarcinoma. However, the dosage of apatinib varies greatly in clinical
practice, and its safety in esophageal squamous cell carcinoma (ESCC) patients is unclear. Therefore, we
initiated a phase 1 dose-escalation trial to identify the maximum tolerated dose (MTD) of apatinib when
combined with irinotecan in ESCC.

Methods: The trial had a standard 3+3 design. The dosage of irinotecan was fixed at 150 mg/m” repeated
every 2 weeks, while the daily dosage of apatinib was escalated from 250 mg, to 500 mg, to 750 mg. Dose-
limiting toxicity (DLT) was defined as grade 4 hematological or grade 3—4 non-hematological adverse
events (AEs).

Results: Twelve patients were enrolled. Three DL'Ts occurred, comprising a grade 3 perianal abscess and a
grade 3 case of kaliopenia in the level 3 cohort, and a grade 4 leukopenia in the level 2 cohort. Based on these
DLTs, the MTD of apatinib was 500 mg daily. The most common AEs were leukopenia (91.7%), fatigue
(91.7%), anemia (66.7%), and diarrhea (58.3%). One case of grade 2 hematochezia and one case of grade 2
subclavian vein thrombosis were observed. In the nine evaluable cases, the disease control rate (DCR) was
66.7% (6/9). The median progression-free and overall survival (OS) times were 3.6+1.2 and 6.6+3.4 months,
respectively.

Conclusions: This phase 1 dose-escalation trial showed that, when combined with irinotecan, a daily dose
of 500 mg apatinib was the optimum dose to treat ESCC.
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Introduction

Esophageal cancer is the eighth most common cancer
worldwide and the sixth most common cause of death
from cancer (1). Unlike in western countries (where there
is a higher incidence of adenocarcinoma), the majority

of esophageal cancer in Asian countries is squamous
cell carcinoma (SCC), which accounts for about 90% of
esophageal cancers in Asia (2). Although there are several
targeted cancer therapies, including ramucirumab [a

monoclonal antibody against vascular endothelial growth
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factor receptor (VEGFR)] and trastuzumab (a monoclonal
antibody against human epidermal growth factor receptor
2), that have been successfully used to treat esophageal and
esophageal-gastric junction (EGJ) adenocarcinoma, neither
monoclonal antibodies nor small kinase inhibitors have
been shown to be effective for esophageal squamous cell
carcinoma (ESCC).

Pathways associated vascular endothelial growth factor
(VEGF) and its receptor VEGFR play an important
role in the process of angiogenesis in tumors. Previous
studies had been revealed that VEGF over-expressed in
24-93% ESCC. Expression of VEGF was associated with
microvessel density of ESCC tissue (3). VEGF was also
reported of a prognostic factor of ESCC and a prospective
predictive factor of chemoradiotherapy in ESCC (4). Thus,
targeting VEGF or VEGFR is theoretically feasible to
treat ESCC. Several double-blind, placebo-controlled,
randomized phase 3 clinical trials have analyzed the efficacy
and safety of anti-angiogenic agents in esophageal and/or
gastric adenocarcinoma. Ramucirumab, as monotherapy (5)
or combined with paclitaxel (6), significantly improved
survival in patients with EGJ and gastric adenocarcinoma
who had experienced standard treatment failure. In China,
a selective anti-VEGFR?2 tyrosine kinase inhibitor, apatinib,
has been demonstrated to improve survival when used as a
third-line treatment for EGJ and gastric adenocarcinoma
(7,8). The data from all these studies showed that anti-
VEGEFR agents did not increase grade 3—4 hemorrhage in
esophagogastric adenocarcinoma patients.

However, ESCC and esophageal adenocarcinoma
are substantially different in their underlying etiological
factors and tumorigenesis. Therefore, the success of anti-
angiogenic treatment in esophagogastric adenocarcinoma
should not be extrapolated to ESCC without clinical trial-
based evidence. A pilot study analyzed the efficacy and
safety of apatinib in 62 ESCC patients who had experienced
previous treatment failure (9). The outcomes were
encouraging. The objective response rate (ORR) was 24.2%
and the disease control rate (DCR) was 74.2%. The median
progression-free survival (PFS) and overall survival (OS)
times were 115 and 209 days, respectively. The rate of grade
3—4 toxicities (including hand-foot syndrome, hypertension,
proteinuria, hepatic injury, fatigue, esophagitis, and
vomiting) was 59.7%. There were no cases of fatal bleeding
or esophageal fistula (9). However, the daily dosage of
apatinib used in this previous study was 500 mg instead of
the 850 mg that was indicated by the results of the phase
1 (10) and 2 (7) studies in gastric cancer. Furthermore,
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there were questions about the inadequate toxicity data and
apatinib dosage used in the randomized phase III clinical
trial of apatinib in esophagogastric adenocarcinoma (11,12).
Later studies in Chinese gastric cancer patients showed that
the dosage of apatinib in real-world clinical practice varied
wildly owing to toxicities (13,14). The dosage of apatinib
was reduced in later studies of apatinib in hepatic cancer (15),
lung cancer (16), breast cancer (17), and ovarian cancer (18).

Thus, well-designed clinical trials are urgently needed to
explore the optimum dosage and safety of apatinib in ESCC
before determining its efficacy. Therefore, we designed a
phase 1 clinical trial of apatinib combined with irinotecan as
second-line treatment in patients with ESCC. Traditional
chemotherapy is standard second-line treatment.
Considering worsen performance status of patients who
failed in 2nd-line treatment, only a few proportions of
them had opportunity to receive further treatment. Thus,
second-line treatment is the key to improve survival of
ESCC patients. In order to improve the efficacy of second-
line treatment and benefit patients, we used irinotecan in
combination with apatinib instead of apatinib monotherapy
as second-line treatment in this study. Although cisplatin,
fluorouracil, and taxane are more frequently used to
treat esophageal cancer, they are mostly used as first-line
treatment. Irinotecan is a topoisomerase I inhibitor and has
been demonstrated to be effective in esophageal cancer.
Irinotecan monotherapy resulted in response rates of 10—
20% in advanced or metastatic esophageal cancer (19,20).
When combined with fluorouracil, docetaxel, or cisplatin,
irinotecan also led to active and prolonged survival (21-23).
Furthermore, irinotecan is recommended in the National
Comprehensive Cancer Network (NCCN) guidelines as a
preferred second-line treatment for esophageal cancer.

The pharmacokinetics of apatinib have been analyzed in
a previous study of 46 cancer patients (10). Therefore, the
present phase 1 clinical trial introduced a dose-escalation
design, to identify the maximum tolerated dose (M'TD) of
apatinib. Phase I study play an extremely important role in
the development of a cancer treatment. The principle of
phase 1 study includes minimizing the numbers of patients
allocated to ineffective or excessively cytotoxic agents,
while identifying the best dose of a certain intervention
or medicine. Although use of model-based Bayesian
approaches had been increased recently in phase 1 study,
traditional 3+3 design is also widely used (24). And no
single escalation method had been proven superior in all
circumstances (25). The toxicities and maximum tolerable
dosage of apatinib had been previous analyzed. The aim
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of prevent study was to identify the dosage of apatinib in a
different disease, ESCC, when combined with irinotecan
rather than to explore a totally new agent. Therefore, we
introduced the traditional 3+3 design in our study. We
hope to identify a feasible daily dosage of apatinib for later
clinical studies of ESCC. We present the following article
in accordance with the MDAR checklist (available at http://
dx.doi.org/10.21037/tcr-20-2492).

Methods
Patients

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
was approved by the ethics committee of Beijing Cancer
Hospital (No. 2015YJZ25) and signed informed consent
was taken from all the patients voluntarily before
enrollment. The trial was also registered at Clinical Trials.
gov (NCT02645864) on January 5th, 2016.

Patients enrolled in this study had histologically
confirmed recurrent ESCC with first-line treatment
failure. First-line treatment was defined as first cytotoxic
agents involved treatment, which included: (I) preoperative
chemotherapy or chemoradiotherapy if disease progressed
in 24 weeks after esophagectomy; (II) chemoradiotherapy
if disease progressed in 24 weeks after treatment; (III)
adjuvant chemotherapy if disease progressed in 24 weeks
after treatment; (IV) first salvage chemotherapy for
unresectable or metastatic disease.

The other main inclusion criteria were: age
18-70 years, an Eastern Cooperative Oncology Group
(ECOQG) performance status of 0-2, a life expectancy >3
months, measurable disease according to the Response
Evaluation Criteria In Solid Tumors (RECIST) 1.1 criteria,
normal electrocardiogram results, no history of congestive
heart failure. Patients also had normal bone marrow, liver,
and renal function, which were defined as: a hemoglobin
level 2100 g/L (without blood transfusion within the
previous 14 days); a platelet count >100x10/L; a neutrophil
count >2.0x10°/L; a creatinine level <1.5 upper normal
limitation (UNL) or a creatinine clearance rate >50 mL/min
(Cockceroft-Gault); a total bilirubin level <1.5 UNL;
and aminotransferase <2.5 UNL or <5 UNL in cases
liver metastasis. Patients should also have no bleeding
or thrombosis disease. Normal coagulation function was
required, including: activated partial thromboplastin time,
prothrombin time, and international normalized ratio
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(INR) each <1.5 ULN. Female patients with childbearing
potential agreed to contraception 1 week before treatment
until 8 weeks after the last dose of the study drug. Male
patients agreed to contraception before the first treatment
until 8 weeks after the last dose of the study drug.

The exclusion criteria were as follows: patients who
received irinotecan or apatinib previously; patients with
uncontrolled hypertension (systolic pressure >140 mmHg
and diastolic pressure >90 mmHg in case of antihypertensive
drugs treatment); patients with grade >2 coronary
heart disease, uncontrolled arrhythmia, or QT interval
prolongation (male >450 ms, women >470 ms); patients
who were unable to take oral tablets for example serious
vomiting, diarrhea, or intestinal obstruction; patients with
abnormal coagulation function (INR >1.5 ULN etc.),
thrombosis or receiving anticoagulant treatment; patients
who currently had serious diseases and could not tolerate
chemotherapy for example myocardial infarction, liver
failure, or renal failure; patients with brain metastasis; and
patients who with have bleeding risk, including: (I) melena
or hematemesis in the previous 3 months; (II) concurrent
peptic ulcer and fecal occult blood (++); or (III) fecal occult
blood (+) or (+/-) and endoscopy revealed hemorrhagic
diseases.

Study design

This phase 1 dose-escalation study used the traditional 3+3
design. The dosage of irinotecan (Hengrui Pharmaceutical
Co. Ltd. Lianyungang, China) was fixed at 150 mg/m’
and repeated every 2 weeks. The daily dosage of apatinib
(Hengrui Pharmaceutical Co. Ltd.) was set at 3 levels:
250 mg (level 1), 500 mg (level 2), and 750 mg (level 3).
Dose escalation occurred when there was no dose-limiting
toxicity (DLT) in all three patients or no more than one in
six patients in the preceding cohort over three treatment
cycles. If the disease did not progress after six cycles
of combination treatment, apatinib was recommended
for maintenance treatment until disease progression or
intolerable adverse events (AEs).

Dose reduction of apatinib or irinotecan was not allowed.
If there were any grade >2 AEs, a dose delay of no more
than 2 weeks was allowed until all AEs disappeared or
recovered to grade 1. The DL'T was defined as any grade 4
hematological AEs (including leukopenia, neutropenia, and
thrombocytopenia), or any grade 3—4 non-hematological
AEs in the first three treatment cycles. The optimum
dosage of apatinib was identified by MTD while the
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Table 1 Patient characteristics and clinical response to irinotecan and apatinib treatment

Patient Do.sa.ge of Gander Age I_locat|on of Metastatic sites Cycles Response PFS oS
No. apatinib (mg) primary tumor

1 250 M 58 Middle Supraclavicular, mediastinal, 6 SD 8.9 10.2

celiac artery, and paraaortic LNs
2 250 M 61 Middle Liver, paraaortic LNs 3 PD 2.0 3.9
3 250 M 64 Middle Lung, mediastinal LNs 4 SD 2.8 3.7
4 500 M 53 Middle Supraclavicular LNs, lung, 3 PD 1.6 2.2
local recurrence (stoma)
5 500 M 62 Lower Mediastinal LNs, local recurrence (stoma) 6 SD 5.7 11.0
6 500 M 49 Lower Supraclavicular and mediastinal LNs, 6 SD 3.8 6.6
adrenal gland, chest wall, abdominal wall
7 750 F 65 Lower Lung, mediastinal LNs 3 SD 3.9 14.7
8 750 M 52 Middle Supraclavicular LNs 1 - - -
9 500 M 45 Lower Mediastinal, celiac artery, 2 - - -
and paraaortic LNs
10 500 M 60 Lower Mediastinal, hilar LNs, pleural and 1 - - -
peritoneal metastasis

11 500 M 55 Lower Lung, liver, paraaortic LNs 3 PD 1.7 2.5
12 500 M 61 Lower Lung, liver 6 SD 3.6 3.9

M, male; F, female; LNs, lymph nodes; SD, stable disease; PD, progressive disease; PFS, progression-free survival; OS, overall survival.

MTD was defined as the highest dose at which no more
than one of six patients experienced a DL'T event. AEs
in the following treatment cycles (including maintenance
treatment) were continuously recorded but not regarded as
DLT. In case of grade 2-3 hematological or grade 2 non-
hematological toxicity, the subsequent treatment cycle
was temporarily delayed until all AEs recovered to grade
1. All AEs were treated according to clinical routines. For
example, leukopenia was treated by granulocyte-colony
stimulating factor and vomiting was treated by ondansetron
and/or dexamethasone.

Computed tomography (CT) scans were obtained
before treatment, every three cycles during treatment, and
every 3 months during maintenance treatment and follow-
up. Palliative radiotherapy for non-target lesions was
allowed, to control symptoms after apatinib and irinotecan
combination treatment.

Statistical analysis

The primary endpoints were the DL'T and MDT, and
the secondary endpoints were the ORR, median PFS, and
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median OS. The descriptive statistics involved calculating
the means = standard errors. PFS and OS curves were
plotted using Kaplan-Meier methods. SPSS 17.0 software
(SPSS, Inc., Chicago, IL, USA) was used for the statistical
analyses.

Results

Between Jan 2016 and July 2018, 12 patients were enrolled
into the study. A 54-year-old man with metastatic ESCC
in the level 2 cohort (apatinib 500 mg) withdrew from the
study after one treatment cycle due to grade 2 fatigue. The
safety data for this case were included. The median age was
57.1 years (range, 45-65 years). All patients had recurrent
ESCC. All patients received previous chemotherapy
involving taxane and platinum. Patient characteristics are
summarized in Table 1.

MTD and toxicities

There was no dose reduction in any patients in the first
three treatment cycles. The mean number of treatment
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Table 2 Adverse events of all 12 patients enrolled according to Common Terminology Criteria Adverse Events (CTC AE) version 4.0

Zit.ient ap?;tis:ige(r:;;) Leukopenia Neutropenia  Thrombocytopenia Anemia  Hemorrhage th:f;(z)l;ssis Infection aminc/;\tlf:r::?erase Bilirubin  Kaliopenia \l;loan:ist?:g/; Apositia  Diarrhea Mf;:lar Proteinuria Hypertension Rash Fatigue I;\?;Z:tf PE:S::}? Alopecia
1 250 2 2 0 1 0 0 0 2 0 0 0 0 0 1° 1 0 0 1 0 0 0
2 250 3 3 1 0 0 0 0 1 1 0 1 1 1 1 0 0 0 1 0 1 0
3 250 2 2 0 2 0 2 0 0 0 0 0 1 1 1 0 0 0 2 1 1 0
4 500 1 0 0 0 0 0 0 1 0 0 0 2 0 0 2 0 0 1 1 0 0
5 500 3 3 1 2 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0
6 500 2 3 0 1 0 0 0 0 1 0 2 1 1 0 1 0 0 2 0 0 0
7 750 3 3 2 1 0 0 0 0 2 3 0 0 2 0 0 0 0 0 0 0 0
8 750 0 0 0 0 0 0 3 0 0 0 1 0 1 0 0 0 0 1 0 0 0
9 500 4 3 2 2 0 0 0 0 0 0 2 1 1 1 1 0 1 1 0 0 1
10 500 3 2 0 1 0 0 0 0 0 1 0 0 3 0 2 0 0 2 0 0 0
11 500 2 1 0 3 2 0 0 1 1 0 0 1 0 0 0 0 0 2 0 0 0
12 500 2 1 1 0 0 0 0 0 0 1 1 0 0 1 0 0 0 2 0 0 0

a, abdominal pain; b, perianal abscess; c, with grade 2 fever.
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cycles was 4.3 (range, 3—6) in the level 1 cohort (apatinib
250 mg) and level 2 cohort (apatinib 500 mg). However,
there was a mean dose delay of 2.0 days per treatment cycle
in the level 1 cohort (apatinib 250 mg) and level 2 cohort
(apatinib 500 mg). In the level 3 cohort (apatinib 750 mg),
two patients were enrolled and each of them received only
one treatment cycle. Treatment was then stopped due to
grade 3 non-hematological toxicities and there was no dose
delay.

In the dose-escalation period, three patients were
enrolled in the level 1 cohort (apatinib 250 mg). As none of
them developed DL'T, the next three patients were enrolled
in the level 2 cohort (apatinib 500 mg) and no DLT was
reported. According to the study design, the level 3 cohort
(apatinib 750 mg) then started. Two patients were enrolled
in this cohort and both of them reported DLTs. Patient #7,
a 65-year-old woman, presented with grade 3 kaliopenia
with grade 2 diarrhea and grade 3 leukopenia during the first
treatment cycle. Patient #8, a 52-year-old man, presented
with a grade 3 infection (perianal abscess) and grade 1
diarrhea but without leukopenia during the first treatment
cycle. This led to the closure of the level 3 cohort and the
expansion of the level 2 cohort to six patients. One case of
DLT was then observed in the level 2 cohort. Patient #9,
a 45-year-old man, presented with grade 4 leukopenia and
grade 2 fever. No further DL'T's occurred in the following
patients in the level 2 cohort. The MTD of apatinib was
determined to be 500 mg daily when accompanied with
150 mg/m’ irinotecan repeated every 2 weeks.

As shown in Tuable 2, the most common AEs were
leukopenia (91.7%), fatigue (91.7%), anemia (66.7%),
diarrhea (58.3%), apositia (58.3%), vomiting (41.7%),
and thrombocytopenia (41.7%). Additionally, one case of
grade 2 hematochezia and one case of grade 2 subclavian
vein thrombosis were observed. Patient #11, a 55-year-
old man with ESCC and lung metastasis, presented with
grade 2 hematochezia during the third treatment cycle.
There was fresh blood in his stool intermittently, with a
volume of about 20-30 mL. The patient had no history of
hemorrhoids, and digital rectal examination was negative.
Colonoscopy was suggested but the patient refused and
declined further treatment due to disease progression. No
further hemorrhoids occurred during follow-up. Patient #3,
a 64-year-old man, reported left upper limb pain during the
fourth treatment cycle. Ultrasonic examination confirmed
grade 2 subclavian vein thrombosis. The apatinib treatment
was discontinued and low-molecular-weight heparin calcium
treatment was started. The subclavian vein thrombosis was
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stable during follow-up. One case of hypertension and one
case of rash were also observed among the subjects.

Clinical response

Among the 12 patients, patients #8 and #9 discontinued
treatment due to DLTs. Patient #10 withdrew from the
study after one treatment cycle. Although patient #7, a
65-year-old woman, reported DLTs (grade 3 kaliopenia
and grade 2 diarrhea) in the first treatment cycle.
UGT1A1*28 assessment showed 6/7 polymorphism. After
communicating with the patient, she continued apatinib
treatment with a reduction of irinotecan and finished three
treatment cycles. Among the nine evaluable patients, four
patients completed six treatment cycles and two of them
received daily maintenance treatment of 250 mg apatinib.

As shown in Table 1 and Figure 1, there were no cases
involving complete response (CR) or partial response (PR).
Six cases of stable disease (SD) were observed, and the
DCR was 66.7%. Patients #1 and #3 in the apatinib 250
mg cohort, patients #5, #6, and #12 in the apatinib 500
mg cohort, and patient #7 in the apatinib 750 mg cohort
had SD after three treatment cycles (Figure 2). Patient #2
in the apatinib 250 mg cohort and patients #4 and #11 in
the apatinib 500 mg cohort had progressive disease (PD)
after three treatment cycles. In patient #12, cavitation of
lung metastatic tumors was observed, though the treatment
response was SD according to the RECIST 1.1 criteria.
After a median follow-up of 8.4 months, there were eight
cases of PD and seven deaths among the nine evaluable
patients. The median PFS time was 3.6+1.2 months
(range, 1.6-8.9 months) and the median OS time was
6.6+3.4 months (range, 2.2-10.2 months).

Discussion

VEGEF and its receptor VEGFR are the principal mediators
of the angiogenic pathway. Among the VEGFRs,
VEGFR?2 is a key factor. Activation of VEGFR2 promotes
proliferation and migration of vascular endothelial cells and
also increases cellular permeability, which are necessary for
angiogenesis (3). Therefore, more attention should be paid
to bleeding and thromboembolic events.

In a previous study of ramucirumab in non-small cell
lung cancer, both patients with adenocarcinoma and
patients with SCC were recruited. The results showed that
compared with placebo, the rate of any-grade hemorrhage
was higher in the ramucirumab arm (29% versus 15%),
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Figure 1 Response of all 12 patients to apatinib and irinotecan combination treatment. Totally 12 patients enrolled. Patients #1 and #3 in

the apatinib 250 mg cohort, patients #5, #6, and #12 in the apatinib 500 mg cohort, and patient #7 in the apatinib 750 mg cohort had stable

disease (SD) after three treatment cycles. The disease control rate (DCR) was 66.7% (6/9) in 9 evaluable patients. After a median follow-

up of 8.4 months, there were eight cases of progressive disease (PD) and seven deaths. The median progression-free survival (PFS) time was

3.6+1.2 months and the median overall survival (OS) time was 6.6+3.4 months.

while the rate of serious bleeding of grade >3 was similar
(2% versus 2%) (26). In a meta-analysis of safety data from
six randomized, placebo-controlled trials of ramucirumab,
the rate of any-grade bleeding in the ramucirumab arm
was also higher than that in the placebo arm [37.5% versus
19.0%, relative risk (RR): 2.0, 95% CI, 1.8-2.2]. Grade 1-2
epistaxis was the most frequently reported bleeding event
in the ramucirumab arm. Grade >3 bleeding was similar in
the ramucirumab arm (2.7%) and control arm (2.8%; RR:
1.1,95% CI, 0.8-1.5) (27).

It was reported that apatinib did not increase the
risk of bleeding in a randomized phase 3 clinical trial
of esophagogastric adenocarcinoma patients. The rate
of any-grade bleeding was 19.9 % and the rate of grade
3—4 bleeding was 3.4% in the apatinib arm, compared
with 24.2% and 7.7% in the placebo arm (8). No serious
bleeding events were observed. In a study of 62 ESCC
patients who received apatinib treatment, it was reported
that there were no bleeding events (9). However, there
have been case reports showing that apatinib resulted in
fatal gastrointestinal hemorrhage in gastric cancer (28) and
hemoptysis in advanced esophageal cancer treated with
apatinib (29). In the present study, one case of grade 2
hematochezia was observed. The patient had fresh blood
in his stool intermittently, with a volume of about 20-30
mL, in the third treatment cycle. We suspected that the
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bleeding occurred in the colon, as digital rectal examination
indicated no hemorrhoids and the patient had no upper
gastrointestinal tract symptoms. Unfortunately, the patient
refused to accept a colonoscopy examination. In the present
study, all enrolled patients had recurrent ESCC after
esophagectomy. Thus, the hemorrhage risk of apatinib in
ESCC patients whose primary tumor has not been resected
remains unclear. Further investigation is needed to explore
the bleeding risk of apatinib in ESCC patients.

The other side effect of anti-angiogenic agents is the risk
of thromboembolic events. In a pooled analysis of patients
in randomized phase II and III studies of bevacizumab (a
monoclonal antibody against VEGF-A), the incidence of
any-grade venous thromboembolic events (VTE) was not
significantly increased in the bevacizumab arms compared
with the control arms (10.9% versus 9.8%, odds ratio 1.14,
95% CI, 0.96-1.35, P=0.13). The incidence of grade 3-5
events was also similar in both groups (30). In a meta-
analysis of ramucirumab (involving 11 clinical trials), the
risk rate of any-grade thromboembolic events was 0.97 (95%
CI, 0.62-1.52, P=0.91) in the ramucirumab arms and 0.83
(95% CI, 0.52-1.35, P=0.46) in the control arms, with no
significant difference (31).

The incidence of thromboembolic events was not
reported in the phase 2 and 3 clinical trials of apatinib
in gastric cancer (7,8). In another study of apatinib in 62
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Figure 2 Response of combination treatment of apatinib with irinotecan in the #7 patient. The #7 patient had lung (A) and mediastinal

lymph node (B) metastasis. She was given combination treatment of apatinib 750 mg daily and irinotecan 150 mg/m’ every 2 weeks for three

cycles. Both lung (C) and mediastinal lymph node (D) lesions shrunk after treatment but fail to meet partial response of Response Evaluation
Criteria In Solid Tumors (RECIST) 1.1 criteria and was identify as stable disease.

ESCC patients, the incidence of thromboembolic events
was also not reported (9). However, in a later study of 29
ovarian cancer patients who received apatinib, four cases of
VTE including one case of grade 3 VTE were observed (18).
In the present study, one case of grade 2 subclavian vein
thrombosis was observed, which indicates that apatinib
might also result in thromboembolic events.

In the present study, the most common AEs were
leukopenia, fatigue, anemia, diarrhea, apositia, vomiting,
and thrombocytopenia. These AEs were also reported in
previous studies of apatinib (7,8) and irinotecan (21,22).
The high incidence of hematologic toxicities in the present
study might be due to the combination of apatinib with the
cytotoxic agent irinotecan. Unlike in previous reports (7-9),
there were no cases of hand-foot syndrome, only one case
of proteinuria, and only one case of hypertension in the
present study, which were much lower rates than the rates
in previous reports. In a phase 3 trial of gastric cancer,
the incidence of hypertension, proteinuria, and hand-foot
syndrome was 35.2%, 47.7%, and 27.8%, respectively, in
the apatinib group (8).

Previous studies showed that irinotecan monotherapy
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resulted in an ORR of 10-15% in ESCC (19,20). As a
monotherapy for ESCC, it was reported that apatinib
resulted in an ORR of 24.2% and a DCR of 74.2%. The
median PFS and OS were 115 and 209 days respectively (9).
In the present study, CR and PR were not observed, and
the DCR was 66.7% (6/9). However, we observed one
case of lung metastatic tumor cavitation in one ESCC
patient after apatinib treatment. Previous research revealed
that cavitation of tumor lesions is a characteristic of anti-
angiogenic agents. In the present study, after a median
follow-up of 8.4 months, the median PFS time was
3.6+1.2 months and the median OS time was 6.6+3.4 months,
which was similar to the previous results. Based on data of
previous studies and present study, we believed that, as an
anti-angiogenetic agent, apatinib had potential anti-tumor
activity and might be used to treat ESCC in the future.

In conclusion, the present study identified the MDT of
apatinib as 500 mg daily when combined with irinotecan.
However, when combined with other cytotoxic agents, the
dosage of apatinib might be changed. Cases of bleeding and
VTE were observed and further investigations are urgently
needed to explore these risks of apatinib. A phase 2 study
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with a larger sample size has been carried out to explore the
safety and efficacy of apatinib in ESCC.
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