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Abstract

BACKGROUND

In recent years, neoadjuvant chemoradiotherapy (NCRT) combined with surgery
has been gradually applied in patients with locally advanced thoracic esophageal
cancer, but its effectiveness and safety remains unclear. In this clinical trial, we
prospectively investigated the efficacy and safety of NCRT plus surgery in the
treatment of thoracic esophageal squamous cell carcinoma (TESCC).

AIM

To investigate the efficacy and safety of NCRT combined with surgery in the
treatment of potentially resectable TESCC.

METHODS

Thirty patients with advanced TESCC hospitalized in our hospital from July
2016 to June 2019 were prospectively studied. All patients received NCRT, which
included intensity modulated conformal radiotherapy (40-44 Gy/20-22f, 2 Gy /f)
and chemotherapy (paclitaxel 150-175 mg/m?d1, 22 + lobaplatin 25-30 mg/m?d2,
23 for two cycles). Surgery was performed after radiotherapy and chemotherapy.
The effectiveness and safety of these treatments were observed.

RESULTS

Among these 30 patients, complete response was achieved in two cases (6.7 %) and
partial response in 26 cases (86.7%), yielding an objective response rate of 100%.
All patients underwent radical surgery successfully. The RO resection rate was
100%, and the pathologic complete response rate was 33.3%. The incidence of
grade III- IV granulocytopenia was 10% during the NCRT, and anastomotic
leakage occurred in one patient after surgery.
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CONCLUSION

For patients with potentially resectable TESCC, NCRT can effectively reduce the
tumor size, increase RO resection rate, and achieve obvious pathological
degradation, with mild adverse reactions. Thus, it is worthy of wider clinical
application.

Key Words: Esophageal cancer; Neoadjuvant chemoradiotherapy; Surgical treatment;
Radiotherapy; Chemotherapy; Toxicity

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Esophageal cancer is one of the most common malignant tumors of the
digestive system worldwide, with an estimated 572000 new cases and 509000 deaths
annually. Treatments for locally advanced esophageal cancer include surgery and
radical chemoradiotherapy. Although surgery is one of the mainstream treatments for
esophageal cancer, the efficacy of surgery alone is poor. In recent years, neoadjuvant
chemoradiotherapy combined with surgery has been gradually applied in patients with
locally advanced thoracic esophageal cancer, but its effectiveness and safety remain
unclear. In this clinical trial, we prospectively investigated the efficacy and safety of
neoadjuvant chemoradiotherapy plus surgery in the treatment of thoracic esophageal
squamous cell carcinoma.

Citation: Yan MH, Hou XB, Cai BN, Qu BL, Dai XK, Liu F. Neoadjuvant chemoradiotherapy
plus surgery in the treatment of potentially resectable thoracic esophageal squamous cell
carcinoma. World J Clin Cases 2020; 8(24): 6315-6321

URL: https://www.wjgnet.com/2307-8960/full/v8/i24/6315.htm

DOI: https://dx.doi.org/10.12998/wjcc.v8.i24.6315

INTRODUCTION

Esophageal cancer is one of the most common malignant tumors of the digestive
system worldwide, with an estimated 572000 new cases and 509000
deaths annually! . Treatments for locally advanced esophageal cancer include surgery
and radical chemoradiotherapy. Although surgery is one of the mainstream treatments
for esophageal cancer, the efficacy of surgery alone is poorll. In recent years,
neoadjuvant chemoradiotherapy (NCRT) combined with surgery has been gradually
applied in patients with locally advanced thoracic esophageal cancer, but its
effectiveness and safety remains unclear. In this clinical trial, we prospectively
investigated the efficacy and safety of NCRT plus surgery in the treatment of thoracic
esophageal squamous cell carcinoma (TESCC).

MATERIALS AND METHODS

General data

Patients with pathologically confirmed TESCC who were admitted to our center from
July 2016 to July 2019 were prospectively enrolled. The inclusion criteria were as
follows: (1) Aged 18-70 years; (2) With an Eastern Cooperative Oncology Group
performance status score of 2 or lower; (3) With normal results in routine blood test,
liver and kidney function tests, and cardiopulmonary examinations; (4) With at least
one measurable lesion (= 1 cm in diameter on positron emission tomography-
computed tomography (CT) or 2 2 cm on other imaging modalities); (5) With stage II-
III esophageal cancer, which had not been treated with other anti-tumor drugs other
than the study drug within the past 4 wk; the patient could receive specialized anti-
tumor treatment; and (6) With good tolerance and compliance to radiotherapy and
chemotherapy. The exclusion criteria included: (1) Pregnant, lactating, and fertile
women who had not taken contraceptive measures; (2) Patients with severe acute
infection, purulent/chronic infection, or protracted wound healing; (3) Patients with
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esophageal perforation (existing or possible tracheoesophageal fistula), who had
shown obvious symptoms and multiple distant metastases; and/or (4) Patients with
poor tolerance to radiotherapy and chemotherapy due to coagulation dysfunction,
mental disorders, poor cardiopulmonary function, poor liver and kidney function, and
other conditions. The general data of these patients are shown in Table 1.

Therapeutic regimen

All the patients underwent the intensity-modulated radiation therapy (40-44 Gy/20 -
22f, 2 Gy/f). Two cycles of chemotherapy was administered on day 1 and day 21 of
radiotherapy: Paclitaxel injection 150-175 mg/m? intravenous continuous medication
drips (ivgtt) on day 1 and day 22 + lobaplatin 25-30 mg/m?ivgtt on day 1 and day 22.
Radical surgical resection was performed within 6-8 wk after the completion of the
concurrent radiotherapy and chemotherapy. After surgery, adjuvant chemotherapy
regimen (paclitaxel injection 150-175 mg/m?ivgtt on day 1 + lobaplatin 25-30 mg/m?
ivgtt on day 1; two cycles) was adopted depending on the patient's pathological
conditions.

Evaluation of therapeutic efficacy and adverse reactions

The efficacy evaluation was based on the version 1.1 Response Evaluation Criteria in
Solid Tumors, which included complete response (CR), partial response (PR), stable
disease, and progression disease; the objective remission rate (ORR) was calculated
using the following formula: ORR = (CR + PR)/ total cases x 100%. Chest CT,
magnetic resonance imaging, and positron emission tomography-CT (if necessary)
were performed 1 mo after NCRT, 1 mo after surgery, and 1 mo after adjuvant
chemotherapy. Gastroscopy was performed 3 mo after treatment for efficacy
evaluation. Adverse reactions were evaluated according to the criteria of the National
Cancer Institute Common Toxicity for Adverse Events version 3.0.

Outcome and follow-up

The primary outcome measures included progression-free survival (PFS), overall
survival (OS), ORR after NCRT, pathologic complete response after surgery, and R0
resection rate after surgery; the secondary outcome measures included adverse
reactions after NCRT and postoperative complications. All patients were followed up
via telephone or outpatient visits.

Statistical analysis

All data were processed and analyzed using the Statistic Package for Social Science
software package version 19.0 (Armonk, NY, United States). The count data are
expressed in percentages and rates.

RESULTS

Treatments completed

A total of 30 patients with locally advanced TESCC were enrolled in this study.
Among them 4 patients did not undergo surgery (2 were clinically evaluated as CR
and 2 refused surgery), and 26 received surgical treatment following NCRT (1 patient
received one cycle of postoperative adjuvant chemotherapy and 11 patients received
two cycles of postoperative adjuvant chemotherapy).

Short-term efficacy

Preoperative therapeutic responses included CR in 2 cases (6.7%), PR in 26 cases
(86.7%), and stable disease in 2 cases (6.7%); the ORR was 100%. All patients
underwent laparoscopic radical surgery successfully. RO resection was achieved in all
patients (100%), and 10 patients (33.3%) achieved pathological CR (pCR) after surgery.
After surgery, there were 10, 6, 1, 9, and 0 patients at stages 0, L, II, III, and IV,
respectively (Table 2).

Follow-up and PFS

All patients were followed up till November 2019. Thirty patients were followed up
for 5-40 mo, with a median follow-up period of 24 mo. The median PFS was 30 mo,
and the median OS was 32 mo (Figure 1). As of the deadline of the follow-up, there
were 5 cases of disease progression, including 2 cases of supraclavicular lymph node
metastasis, 1 case of mediastinal lymph node metastasis, and 2 cases of distant
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Table 1 General data of 30 patients

Patient characteristics n (%)
Gender

Males 29 (96.7%)
Female 1(3.3%)
Median age (range), yr 55 (48-70)

Clinical stage

I 0

1l 3 (10%)
11 27 (90%)
v 0

Tumor location

Upper chest 0
Middle chest 4 (21.0%)
Lower chest 26 (86.7%)

Table 2 Pathological grading before and after surgery

Stage Preoperative grade, n (%) Postoperative grade, n (%)
0 0 10 (52.6)

I 0 6 (36.8)

)| 3 (10) 1(53.3)

I 16 (90) 9 (30)

v 0 0

100

100
\ 90

90

80
80 0
7
_ 70 -
2 60 2 60
S % a 50
£ E 40
€ 40 3
O
30 30
20 20
10 10
0 0
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
0S (mo) PFS (mo)

Figure 1 The median progression-free survival was 30 mo and the median overall survival was 32 mo. OS: Overall survival; PFS: Progression-
free survival.

metastasis (lung and liver).

Adverse events and safety

The main adverse event of NCRT was granulocytopenia (grade IV in 2 cases, grade III
in 1 case), which was improved after granulocyte colony-stimulating factor treatment.
No side effects such as obvious radiation pneumonitis were seen. One patient
developed anastomotic leak after surgery, which was improved after nutritional
support and anti-infection treatments.
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DISCUSSION

Surgery is the first treatment of choice for esophageal cancer. In China, preoperative
NCRT is an important strategy for increasing the chances of surgical treatment®l. The
findings of CROSS study! made NCRT a hot research topic in esophageal cancer,
and NCRT has become the standard treatment for esophageal adenocarcinoma. The
study showed that preoperative NCRT significantly prolonged the OS and disease free
survival of ESCC patients. A meta-analysis by Deng et al! included five clinical studies
(including 709 patients) comparing preoperative NCRT vs neoadjuvant chemotherapy
for advanced esophageal cancer. It was found that both NCRT and neoadjuvant
chemotherapy improved the postoperative pathological complete remission rate, RO
resection rate, and 3-year survival rate in esophageal cancer patients. Further stratified
analysis revealed that the 3-year survival rates of patients receiving NCRT and those
receiving neoadjuvant chemotherapy were 56.8% and 42.8%, respectively. There was
no significant survival benefit in patients with esophageal adenocarcinoma treated
with NCRT, suggesting that NCRT could increase the survival rate of locally advanced
ESCC. In our study, a total of 30 patients with locally advanced thoracic esophageal
cancer were prospectively enrolled and treated with NCRT, and 26 patients
successfully underwent surgical resection.

Lobaplatin is a new-generation platinum anti-tumor drug. It has also been proved
to have significant therapeutic efficacy in the treatment of advanced esophageal
cancer, with controllable side effects’”. However, the application of lobaplatin in the
NCRT for esophageal cancer has not been reported. In the present study, all patients
were treated with paclitaxel combined with lobaplatin as the preoperative
neoadjuvant chemotherapy regimen for potentially resectable TESCC. The same
regimen was also applied in the postoperative adjuvant chemotherapy. No severe
chemotherapy-induced nausea or vomiting was noted. The incidence of grade III-IV
granulocytopenia was 10% during the NCRT, and no severe thrombocytopenia
occurred.

There are only a few reports on the optimal radiation dose in concurrent NCRT for
esophageal cancer. In 2018, Ji etal' retrospectively analyzed the clinic
pathological characteristics of 8881 patients treated with NCRT for esophageal cancer.
According to the different doses of radiotherapy, these patients were divided into
high-dose group (1 = 6248, 50.4 Gy), moderate-dose group (n = 2194, 45 Gy), and low-
dose group (n = 439, 41.4 Gy). The median OS was 40.7 mo, 37.2 mo, and 52.6 mo and
the 5-year survival rates were 40.2%, 38.7%, and 48.3%, respectively. Therefore, a
radiation dose of 41.4 Gy could reduce perioperative mortality and improve survival
in patients with locally advanced esophageal cancer. In the present study, the
radiation dose in the NCRT was 40-44 Gy/20-22f. Initially, seven patients with
esophageal cancer were treated with a radiation dose of 40 Gy/20f. Subsequently, all
the remaining patients received radiotherapy at a dose of 44 Gy/22f, resulting in
a postoperative pCR rate of 33.3%. Only one patient experienced postoperative
anastomotic leakage, and the remaining patients had no serious radiotherapy-related
side effects.

In 2018, Yang et all'! reported the findings of a multicenter phase III clinical trial
comparing the safety of NCRT plus surgery vs surgery alone in patients
with resectable ESCC from 2007 to 2014; 451 patients were randomly allocated to
NCRT plus surgery (group CRT; n = 224) and surgery alone (group S; n = 227). In
group CRT, patients were treated with vinorelbine and cisplatin for two cycles, with a
total concurrent radiation dose of 40.0 Gy administered in 20 fractions, and the pCR
rate was 43.2%. The RO resection rates were 98.4%and 91.2%, respectively, in group
CRT and group S, with a median OS of 100.1 mo and 66.5 mo. Grade III or IV
leukocytopenia (48.9%) and neutropenia (45.7%) were the most common adverse
events in group CRT, and the postoperative complications showed no significant
difference between these two groups. It was suggested that preoperative NCRT plus
surgery can achieve pathological downgrading, increase the resection rate, and
prolong the survival in patients with locally advanced ESCC, with controllable adverse
effects. Similarly, the postoperative RO resection rate reached 100% and the pCR rate
was 33.3% in our study, and the pathological downgrading effect was obvious after
NCRT.

CONCLUSION
In summary, for patients with potentially resectable TESCC, NCRT with paclitaxel
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combined with lobaplatin plus surgery can effectively reduce the tumor size, increase
RO resection rate, and obviously lower the pathological grading without increasing
surgical complications. Paclitaxel combined with lobaplatin has mild toxicities and is
worthy of wider clinical application. Our study was limited by its short follow-
up period, and patient survival and tumor recurrence/metastasis need to be further
investigated. In addition, the optimal dose and fractionation schedule of the
neoadjuvant radiotherapy for ESCC deserve further clinical research.

ARTICLE HIGHLIGHTS

Research background

In recent years, neoadjuvant chemoradiotherapy (NCRT) combined with surgery has
been gradually applied in patients with locally advanced thoracic esophageal cancer,
but its effectiveness and safety remains unclear.

Research motivation
In this clinical trial, we prospectively investigated the efficacy and safety of NCRT plus
surgery in the treatment of thoracic esophageal squamous cell carcinoma (TESCC).

Research objectives
To investigate the efficacy and safety of NCRT combined with surgery in the treatment
of potentially resectable TESCC.

Research methods

Thirty patients with advanced TESCC hospitalized in our hospital from July 2016 to
June 2019 were prospectively studied. All patients received NCRT, which included
intensity modulated conformal radiotherapy and chemotherapy. Surgery was
performed after radiotherapy and chemotherapy. The effectiveness and safety of these
treatments were observed.

Research results

Among these 30 patients, complete response was achieved in 2 cases (6.7%) and partial
response in 26 cases (86.7%), yielding an objective response rate of 100%. All patients
underwent radical surgery successfully. The RO resection rate was 100%, and the
pathologic complete response rate was 33.3%. The incidence of grade III-IV
granulocytopenia was 10% during the NCRT, and anastomotic leakage occurred in one
patient after surgery.

Research conclusions

In summary, for patients with potentially resectable TESCC, NCRT with paclitaxel
combined with lobaplatin plus surgery can effectively reduce the tumor size, increase
RO resection rate, and obviously lower the pathological grading without increasing
surgical complications. Paclitaxel combined with lobaplatin has mild toxicities and is
worthy of wider clinical application.

Research perspectives

Our study was limited by its short follow-up period, and patient survival and tumor
recurrence/ metastasis need to be further investigated. In addition, the optimal dose
and fractionation schedule of the neoadjuvant radiotherapy for ESCC deserve further
clinical research.
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