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Abstract

Background: Neoadjuvant chemoradiation is one of the main treatment approaches in esophageal cancer treatment, which can
improve outcomes of a patient with esophageal cancer. In the current study, we aimed to compare the response rate and side effects of
2 distinctive neoadjuvant chemoradiation protocols.

Methods: The study was a randomized clinical trial that was performed on 70 patients with esophageal and gastroesophageal
junction cancer in Iran. The study participants were randomly assigned to 1 of our treatment groups. The first group received
capecitabine (625 mg/m*TID) and oxaliplatin (50 mg/m*/weekly), while the second group was given a combination of carboplatin
(AUC:2/weekly) and paclitaxel (75mg/m*/weekly). Both groups were given weekly 50.4-54 Gy dose of RT. Chi square and Fisher
exact tests have been used for data analysis. All statistical tests were performed using SPSS software Version 22.0 and the significance
level was set at 0.05.

Results: Complete pathological response was detected in 18(51.4%) of patients in group I and 8 (22.8%) in group II (p=0.013). We
also observed higher thrombocytopenia in CarTax arm 19 (54.2%) in comparison to CapOX arm 8(22.8%), and the difference was
statistically significant (p=0.007). No statistical difference was found regarding neutropenia, fatigue, anorexia, esophagitis, and
diarrhea.

Conclusion: The CapOxRT regime provides more favorable outcomes and also it is more tolerated by patients.
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Introduction

Annually, 480,000 cases of esophageal cancer are diag-
nosed, making it the sixth leading cause of cancer death
and the eighth most common cancer worldwide (1). The
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incidence of adenocarcinoma subtype is increasing due to
obesity and gastroes ophageal reflux, while the incidence
of SCC is declining due to reduced tobacco use and alco-

1tWhat is “already known” in this topic:

There are many studies on chemoradiotherapy of esophageal
and gastric cancer, most of which have used injectable drugs
and less have used oral drugs.

—What this article adds:

In this article, unlike the conventional method that uses
injectable drugs for esophageal cancer neoadjuvant, we tried to
use an oral treatment that is easier to use.
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hol consumption (1).

The 5-year survival rate is low for locally advanced
esophageal cancer, although surgery is still the main step
in treatment. However, with surgery alone, the 5-year sur-
vival rate is between 5% and 20% and the mean survival
rate is approximately 1 to 2 years (2). Despite the use of
modalities, such as MRI, CT scan, and EUS for staging
before surgery, 25% of patients who first have surgery
will have a positive microscopic margin (R1), and the 5-
year survival rate rarely exceeds 40%. Therefore, treat-
ment typically involves several modalities, including radi-
otherapy, chemotherapy, or chemoradiotherapy before
surgery and then surgery (3, 4).

For advanced disease, chemotherapy improves survival
and quality of life compared with the best supportive care.
The regimen containing epirubicin, cisplatin, and infused
fluorouracil (ECF) is widely used in Europe (5, 6). Cape-
citabine and oxaliplatin have been also shown as effective
as fluorouracil and cisplatin in patients with esophagogas-
tric cancer (7). Preoperative treatment with paclitaxel and
carboplatin with chemoradiotherapy is a very tolerable
regimen and can be given on an outpatient basis (8).

The CROSS study (9) has provided significant support
to the neoadjuvant chemoradiotherapy treatment approach
for esophageal cancer, including chemotherapy regimen
(weekly carboplatin and paclitaxel for 5 cycles) and radia-
tion therapy conventionally fractionated (41.4 Gy in 1.8
Gy fractions) followed by surgery 4 to 6 weeks after com-
pletion of chemoradiotherapy. It has been reported that
hematological toxicity (thrombocytopenia) and esopha-
gitis have been the most common side effects of the regi-
men, including paclitaxel and carboplatin.

In our study, the aim was to evaluate the pathologic re-
sponse rate with oxaliplatin + capecitabine + RT (Ox-

CapRT) compared with carboplatin + paclitaxel + RT
(CarPacRT) in patients with esophageal and GEJ cancers.
The findings of the present study could provide physicians
with valuable information for better treatment.

Methods

Study population

The study was a randomized clinical trial that was per-
formed on 70 patients with pathologically proven adeno-
carcinoma or squamous cell carcinoma of the esophagus
or gastroesophageal junction (with less than 2 cm cardia
involvement Siewert 1), T2-T4 and/or lymph node-
positive were enrolled in the study. exclusion criteria con-
sisted of  Granulocyte count<1500, platelet
count<100,000, creatinine>120 pmol/L, and bilirubin >1.5
times the upper limits of normal, FEV1<1.2, no prior his-
tory of cancer treatment and severe dysphagia.

Work up procedures, including medical history, physi-
cal examination, laboratory assessment, endoscopic ultra-
sound, and computed tomography (CT) scan of thorax and
abdomen with contrast were performed. Patients were
randomly divided into 2 equal groups with even and odd
numbers; the first group was odd numbers and the second
even numbered. The first group (OxCapRT) received ox-
aliplatin ~ (50mg/m*/weekly) + capecitabine (625
mg/m*/TID) with radiotherapy (50.4-54 Gy 1.8Gy/fr) and
the second group (CarPacRT) received weekly paclitaxel
(75mg/m?) + carboplatin (AUC:2) with radiotherapy (total
dose of 50.4-54 Gy 1.8Gy/fr). The patients underwent
surgery 6 to 10 weeks after chemoradiotherapy. All pa-
tients were referred to a surgeon (Fig. 1). Pathological
specimens were delivered to the pathologist anonymously
using even and odd numbers. Adverse effects of the
treatments, including hematologic toxicity (neutropenia
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Fig. 1. Consort diagram for enrollment participants
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and thrombocytopenia), anorexia, fatigue, diarrhea, and
esophagitis, were evaluated during treatment.

This randomized control trial was approved by the Eth-
ics Committee of Iran University of Medical Sciences
(approval no, IRIUMS.FMD.REC.1398.220) and regis-
tered by the Iranian Registration of Clinical Trial Center
(IRCT) (IRCT20170306032913N4). The study was per-
formed from January 2018 to January 2020 in the depart-
ment of radiotherapy at Firoozgar hospital affiliated to
Iran University of Medical Sciences.

Definitions

Diarrhea and dysphagia were divided into 3 categories:
mild, moderate, and severe. Mild diarrhea was defined as
less than 4 times a day, moderate diarrhea 4 to 6 times a
day, and severe 7 or more times. Mild dysphagia only has
symptoms of difficulty swallowing, moderate dysphagia
with difficulty in swallowing solids, and severe dysphagia
is difficulty in swallowing liquid and solid. Patients with
severe dysphagia were excluded. Esophagitis was also
defined according to the Los Angeles criteria (10). Neu-
tropenia was defined as absolute neutrophil count less
than 1500 and thrombocytopenia was defined below
100,000.

Statistical Analysis: Chi square and Fisher exact tests
were used to investigate the relationship between each of
the qualitative variables and the type of treatment. All
statistical tests were performed using SPSS software ver-
sion 22.0 and the significance level was set at .05.

Results

According to the results of this study, during 2018-
2020, a total of 70 patients fulfilling admission criteria
were prospectively enrolled in the study. Of these,
58(82.9%) patients had SCC and 12 (17.1%) adenocarci-
nomas. Also, 16 (45.7%) of the study participants in group
I and 17 (48.6%) in group II were women (p=0.810). The
mean age (£SD) of the participants in groups I and II was
reported to be 63.41 (£9.7) and 61.02 (x11.8) years, re-
spectively (p=0.358). Distribution of age, sex, and pathol-
ogy of study participants and comparison of tumor loca-
tion, tumor size (T), and lymph node involvement (N) in
treatment groups I and II are given in Table 1. The com-
plete pathological response was detected in 18 (51.4%) of
patients in group I and 8 (22.8%) in group II (p=0.013).

Hematology toxicity, including neutropenia was report-
ed in 9 (25.7%) patients in group I and 10 (28.6%) in
group II, and the difference was not significant (p=0.788).
Thrombocytopenia was detected in 8 (22.9%) in group I
and 19 (54.3%) in group II (p=0.007).

Nonhematologic complications, including esophagitis
(mild, moderate, and severe), diarrhea (mild, moderate,
and severe), anorexia, and fatigue were not significantly
different between the 2 groups. The results are presented
in Table 2.

Discussion
This study was a randomized clinical trial on 70 patients
suffering from esophageal and GEJ cancer. Treatment of

Table 1. Distribution of age, sex, and pathology of study participants
and Comparison of tumor location, tumor size (T) and lymph node
involvement (N) in treatment groups

Variable Group I n (%)  Group I n (%) p
Female, number (%) 16 (45.7%) 17 (48.6%) 0.810
Age, mean (SD) 63.41 (£9.7) 61.02 (£11.8) 0.358
Tumor location
Upper 1(2.8%) 2 (5.7%) 0.555
Middle 13 (37.1%) 12 (34.2%) 0.803
Lower 21 (60.0%) 20 (57.1%) 0.808
T stage
T2 4 (11.4%) 2 (5.7%) 0.393
T3 26 (74.2%) 25 (71.4%) 0.788
T4 5(14.2%) 8 (22.8%) 0.356
N stage
N1 19 (54.2%) 12 (34.2%) 0.092
N2 10 (28.5%) 9 (25.7%) 0.788
N3 5(14.2%) 8(22.8%) 0.356
Unknown 1(2.8%) 6 (17.1%) 0.046
Down stage 0.420
Yes 27 (77.1%) 24 (68.5%)
No 8(22.8%) 11 (31.4%)
Morphology 0.204
SCC, number (%) 31 (88.6%) 27 (77.1%)
ADC, number 4 (11.4%) 8(22.9%)
(%)

T stage, size of tumor; N stage, lymph node involvement; Statistical test: Chi-
square and Fisher exact tests.

Table 2. Incidence of side effects in treatment groups

Type of complica- Group I n Group I n P
tion (%) (%)
Neutropenia 9 (25.7%) 10 (28.6%) 0.788
Thrombocytopenia 8 (22.9%) 19 (54.3%) 0.007
Esophagitis 28(80%) 28(80%) 1.000
Mild 8 (22.8%) 7 (20.0%) 0.771
Moderate 15 (42.8%) 17 (48.5%) 0.631
Severe 5 (14.2%) 4 (11.4%) 0.721
Diarrhea 33(94.3%) 33(94.3%) 1.000
Mild 25 (71.4%) 22 (62.8%) 0.445
Moderate 5(14.2%) 11 (31.4%) 0.088
Severe 3 (8.6%) 0 (0%) 0.164
Anorexia 8 (22.8%) 12 (34.2%) 0.290
Fatigue 18 (51.4%) 18 (51.4%) 1.000

Statistical test: Chi-square and Fisher exact tests.

esophageal cancer has always been a challenge. Chemo-
therapy, radiotherapy, and surgery are 3 treatments that
play an important role in the treatment of esophageal can-
cer. However, the optimal use of these methods has al-
ways been controversial. Few patients with esophageal
cancer are resectable and can be treated with a single sur-
gery. However, other patients should be treated with com-
bination therapies that have been proven to improve their
outcomes in several clinical trials.

Chemoradiotherapy neoadjuvant is one of the most
common therapeutic approaches in the treatment of pa-
tients with esophageal cancer and GEJ, the benefits of
which have been proven in previous studies. Results from
previous studies show that patients undergoing neoadju-
vant chemoradiotherapy experience significantly higher
survival than those undergoing surgical treatment (11, 12).
The efficacy of the combination of several chemotherapy
drugs, such as platinum, taxanes, and fluoracil, in combi-
nation with radiation therapy, in the treatment of patients
with esophageal cancer has been demonstrated in several
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studies. Docetaxel and oxaliplatin are other cases that are
beneficial in the treatment of patients with esophageal
cancer in combination with radiation therapy (13-15).
However, there have been few studies comparing different
treatment regimens as the optimal drug regimen for neo-
adjuvant chemoradiotherapy. This study aimed to compare
the treatment of capecitabine + oxaliplatin with car-
boplatin + taxol with radiotherapy for neoadjuvant therapy
in patients with esophageal cancer and GEJ. In this study,
the pathologic response rate and short-term side effects of
both medication regimens were compared.

In a study by Cunningham et al conducted in England,
capecitabine and oxaliplatin were evaluated as alternatives
to infused fluorouracil and cisplatin, respectively. For
untreated advanced esophagogastric cancer, 1002 patients
were randomly assigned to receive triplet therapy with
epirubicin and cisplatin plus either fluorouracil (ECF) or
capecitabine (ECX), or triplet therapy with epirubicin and
oxaliplatin plus either fluorouracil (EOF) or capecitabine
(EOX). Capecitabine and oxaliplatin were shown to be as
effective as fluorouracil and cisplatin, respectively, and
oral capecitabine at least as effective as infused fluoroura-
cil and oxaliplatin (which does not require hydration) at
least as effective as cisplatin (which does require hydra-
tion) for overall survival (7).

Gannett et al evaluated neoadjuvant therapy with week-
ly paclitaxel/ carboplatin plus 5-fluorouracil (5-FU) with
conformal radiotherapy in a phase II trial in 24 patients
with T2-4N0O-1MO-1a esophageal carcinoma. Patients
were treated with paclitaxel 45 mg/m2 intravenously over
1 hour and carboplatin at an area under the concentration-
time curve (AUC) of 2 intravenously over 30 minutes on
days 1, 8, 15, 22, and 29. Also, 5-Fluorouracil 225 mg/m2
was administered as continuous infusion on days 1 to 33.
Radiation was delivered to a dose of 45 Gy. Patients un-
derwent surgery 8 weeks after completing chemoradio-
therapy. Pathologic complete response occurred in 12
(57%) and partial response was reported in 9 patients,
including 4 with near complete response. Grade 3 and 4
toxicities included esophagitis in 33% of patients, hypo-
tension in 29%, stomatitis in 25%, neutropenia in 13%,
and anemia in 8%. They concluded that a neoadjuvant
chemoradiotherapy by weekly paclitaxel and carboplatin,
with 5-FU resulting in high pathological complete remis-
sion (pCR) and local control rates and an encouraging 3-
year survival rate of 48%. Toxicity was substantial but
manageable. Further, the distant failure rate was relatively
high, which may suggest the need for more active system-
ic agents (16).

The CROSS study by Hagen et al compared chemoradi-
otherapy followed by surgery with surgery alone in 368
patients with potentially curable tumors of esophageal or
esophagogastric junction cancer. A total of 178 patients
received carboplatin (doses titrated to achieve an area un-
der the curve of 2 mg per milliliter per minute) and
paclitaxel (50 mg/m?) for 5 weeks and concurrent radio-
therapy (41.4 Gy in 23 fractions, 5 days per week), fol-
lowed by surgery. Also, 188 patients underwent surgery
alone. An RO resection was achieved in 148 of 161 pa-
tients (92%) in the chemoradiotherapy—surgery group, as
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compared with 111 of 161 (69%) in the surgery group (P
< .001). Pathological complete response was reported in
the resection specimens from 47 patients (29%) in the
chemoradiotherapy—surgery group. The most frequent
hematologic toxic effects observed during chemoradio-
therapy were leukopenia (6%) and neutropenia (2%). The
most frequent nonhematologic toxic effects were anorexia
(5%) and fatigue (3%). Neoadjuvant chemoradiotherapy
improved survival in patients with resectable esophageal
or GEJ cancer. The regimen was associated with an ac-
ceptable adverse-event rate. In the surgical group, the me-
dian survival was improved from 24 to 49.4 months in the
modality treatment group. It also caused complete re-
sponse and RO resection in all patients who underwent
surgery (17).

A phase 2 study conducted by Pasini et al aimed to de-
fine the pathological response of a neoadjuvant regimen,
including weekly docetaxel and cisplatin, continuous infu-
sion of 5-fluorouracil (5-FU), and concomitant radiothera-
py (RT) in 74 untreated patients with stage 2 and 3 adeno-
carcinoma and squamous cell carcinoma of the mid-distal
thoracic esophagus. Doses were as follows: docetaxel 35
mg/m?2 and cisplatin 25 mg/m2 on days 1, 8, 15, 29, 36,
43, 50, and 57 plus 5-FU (180 mg/m2 on days 1-21 and
150 mg/m?2 on days 29-63). RT (50 Gy) started on day 29.
Patients underwent surgery 6 to 8 weeks after the comple-
tion of chemoradiation. pCR was seen in 47% of patients
and near pCR (microfoci of tumor cells on the primary
tumor without lymph nodal metastases) in 15%. Grades 3
and 4 neutropenia occurred in 13.5%, nonhematological
toxicity and toxic deaths were reported in 32.4% and 4%
of the patients, respectively. Their study showed that by
using an intensive weekly schedule, a high pathological
response was achieved and the subset of patients with
pathological complete remission had a statistically higher
and durable long-term survival but the side effects of these
3 drugs were high (18).

Our study comparing the efficacy and adverse effects of
2 chemoradiotherapy regimens for the treatment of esoph-
ageal and GEJ cancer showed that the alternaltive regi-
men of capecitabine and oxaliplatin was more efficient,
with a higher complete pathologic response than the
common regime of paclitaxel and carboplatin. It was also
reported that thrombocytopenia was lower in the first
group. Other adverse effects were reported similar be-
tween the regimens, except for 3 patients with severe diar-
rhea in groupl, suggesting the alternative regimen of
weekly capecitabine and oxaliplatin, with concurrent radi-
otherapy as a promising neoadjuvant treatment for esoph-
ageal or GEJ cancers.

One of the main limitations of this study was the coor-
dination problems between the radiotherapy and surgery
departments for operating on as soon as possible so that
patients can be considered for surgery within the time
frame. Another limitation of the study was the impossibil-
ity of performing positron emission tomography scans for
patients for more accurate staging. Patients with severe
dysphagia were not candidates for inclusion in the study,
and this was another limitation. Finally, this study needs
to be performed with more patients and also a longer fol-
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low-up of patients to assess the survival and recurrence
rate.

Conclusion

The alternative regimen of weekly capecitabine and ox-
aliplatin with concurrent radiotherapy is more effective
with fewer complications compared with the regimen of
paclitaxel and carboplatin in the treatment of esophagus or
gastroesophageal junction cancers. Our suggestion for
future studies is to do it with a larger number of partici-
pants.
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