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Purpose: This study compared the effectiveness and safety of postoperative concurrent
chemoradiotherapy (POCRT) containing paclitaxel (PTX) and cisplatin (DDP) with post-
operative radiotherapy (PORT) after RO resection for stage II-III thoracic esophageal
squamous cell carcinoma (TESCC).

Materials and Methods: After propensity score matching (PSM) analysis, 87 TESCC
patients treated with PORT were matched 1:1 to 87 patients who received POCRT between
July 2012 and December 2018. Radiotherapy was delivered at a dose of 200 cGy per day to
a total dose of 5000 cGy. Concurrent chemotherapy consisted of DDP (25 mg/m?) for 3 days
plus PTX (135 mg/m?) on day 1 every 3 weeks.

Results: Patient- and disease-related characteristics were well-balanced between the two
groups. The median overall survival (OS) and disease-free survival (DFS) times were 39.2
and 31.0 months, respectively. The 5-year OS and DFS rates were 31.9% and 19.1% in the
PORT group and 45.1% and 35.1% in the POCRT group, respectively. Statistical significance
was demonstrated by comparing OS and DFS (P=0.022 and 0.016, respectively).
Additionally, subgroup analysis revealed that in node positive TESCC patients, the
POCRT group was significantly different from the PORT group regarding OS and DFS
(P=0.049 and 0.039, respectively). POCRT decreased distant metastasis over PORT
(P=0.044) with manageable toxicities. Multivariate analysis revealed that aside from factors
associated with tumor stages, treatment modality was another strong prognostic factor for
both OS and DFS (P=0.015 and 0.010, respectively).

Conclusion: Stage II-1II TESCC patients could benefit from POCRT with manageable
toxicities. Future well-designed prospective studies are highly warranted to confirm the
findings in our report.

Keywords: esophageal squamous cell carcinoma, surgery, chemoradiotherapy, survival

Background

Esophageal carcinoma (EC) remains difficult to cure with poor overall 5-year
survival rates for locally advanced stages.'” Traditionally, esophagectomy plays
a pivotal role in the treatment of early-stage and localized EC, but as a single
modality, surgical resection was associated with great in-hospital risk, an unaccep-
tably high local recurrence rate and a poor survival rate in a series of randomized
controlled trials,” > leading to the integration of radiotherapy (RT) and chemother-
apy as neoadjuvant or adjuvant chemoradiotherapy modalities. In comparison with
numerous studies investigating the efficacy of neoadjuvant chemoradiotherapy
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(nCRT), fewer studies have evaluated the effectiveness of
postoperative concurrent chemoradiotherapy (POCRT) for
patients with EC so far, especially for thoracic esophageal
squamous cell carcinoma (TESCC). However, it was
reported that there are differences in tumor histology and
practice regarding nCRT or POCRT between eastern and
western countries. It is indicated that adjuvant therapy is
more commonly used in Asia than in Europe and North
America based on the results from a questionnaire admi-
nistered in 2009 by 250 participants representing 41 coun-
tries across six continents.® Ten years later in 2019, results
from an international survey still indicated that there was
no uniform, worldwide strategy for surgical treatment of
EC.” Additionally, given the growing recognition that even
after being clinically well staged using ultrasound, some
T,Ny esophageal cancers (between 20-25%) may be
upstaged to pathologic T; and/or lymph node-positive
disease; thus, numerous patients could be referred for
postoperative therapy for TESCC.®

Compared with the classic combination of 5-Fu and
cisplatin (DDP) with RT for EC, preclinical data have
shown that paclitaxel (PTX) could enhance the radiation
sensitivity of tumor cells, potentiate the antitumor response
rate and increase the therapeutic ratio of RT.” Furthermore,
ease of administration and decreased gastrointestinal toxic
effects were also key advantages with platinum and pacli-
taxel therapy for EC when PTX was substituted for 5-Fu in
a series of prospective studies.'*!"1%!3

Previously, Chen et al reported that in patients with
node positive TESCC, POCRT was significantly more
effective than postoperative radiotherapy (PORT) in
increasing overall survival (53.5 vs 41.7 months, respec-
tively; P=0.030) and decreasing the rates of metastasis and
recurrence. Although severe toxic reactions were more
common in POCRT than in PORT, patients could gener-
ally tolerate POCRT.'* It is noteworthy that some imbal-
ances in the distribution of confounders, such as sex and
number of positive lymph nodes, existed between the
POCRT and PORT groups in this report. Therefore, we
further performed this propensity score matching (PSM)
analysis to evaluate the effectiveness and safety of POCRT
vs PORT for stage II-1II TESCC in four cancer centers.

Patients and Methods

Patients
A retrospective review of 356 TESCC patients treated from
July 2012 to December 2018 was conducted at the four

cancer centers (Figure S1). The criteria for inclusion in
our review included the following: I) pathological diagnosis
of TESCC; 1II) pathological stages II-1II disease according
to the International Union Against Cancer (UICC, 2009)
TNM stage criteria; III). esophagectomy with 2-field lym-
phadenectomy (2FL, consisting of mediastinal and upper
abdominal nodes); IV) ECOG PS of at least 2; V) no
evidence of severe organ dysfunction; and VI) adequate
bone marrow, renal, hepatic, cardiac, and respiratory func-
tion. The choice for postoperative treatment is mainly based
on the doctor’s choice and the patient’s willingness. 97
patients were excluded based on the inclusion criteria.
After correcting for bias in the baseline factors, 174
TESCC patients (87 patients in each group) were included
in the final analysis (Table 1). This study was approved by
the institutional review board of Hangzhou Cancer Hospital
(HZCH-2016-02). Written informed consent was obtained
from all participants which included toxicities, survival
outcomes and other medical records relevant to treatment.
We confirmed that this report was conducted in accordance
with the Declaration of Helsinki.

Treatment Details

Surgery

All patients underwent transhiatal esophagectomy with
anastomosis in the neck. The entire thoracic esophagus
was resected from the level of the clavicles to the gastric
cardia with an Ry margin, which was defined as the micro-
scopic negative margin of the UICC criteria. The total
group of patients received 2FL and all technically acces-
sible lymph nodes were removed. Four to eight weeks later
(median time: four weeks), available patients received
PORT or POCRT.

Radiation Treatment

All patients received intensity-modulated radiotherapy.
The definition of clinical target volume (CTV) was
defined as the primary esophageal tumor bed and the
drainage areas of the lymph nodes at high risk. The
upper TESCC, it included station 1, 2, 4, 5 and 7
involved lymph nodes. The middle TESCC included sta-
tions 2, 4, 5 and 7 lymph nodes. The lower TESCC
included stations 7 and 8, cardia and left gastric lymph
nodes. In addition to this definition, CTV was manually
modified to include the 3 cm margin above and below the
anastomotic site. The planning tumor volume (PTV) was
defined as the CTV plus an additional 5-8 mm margin
around the CTV. Dose-volume constraints of normal
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Table | Patient and Tumor Characteristics Before and After Propensity Score Matching
Characteristic Before PSM After PSM
PORT, n (%) POCRT, n (%) P value PORT, n (%) POCRT, n (%) P value
Age(years) 0.025 0.761
Median (SD, min-max) 57 (7.7, 33-74) 57 (8.0, 33-71)
Age <57 54 (45.0) 82 (59.0) 45 (51.7) 47 (54.0)
Age >57 66 (55.0) 57 (41.0) 42 (48.3) 40 (46.0)
Sex 0.045 0.089
Female 21 (17.5) 39 (28.1) 17 (19.5) 9 (10.3)
Male 99 (82.5) 100 (71.9) 70 (80.5) 78 (89.7)
ECOG PS 0.045 0.288
0-1 75 (62.5) 103 (74.1) 63 (72.4) 69 (79.3)
2 45 (37.5) 36 (25.9) 24 (27.6) 18 (20.7)
Tumor Location 0.046 0.863
Upper-Thoracic 31 (25.8) 52 (37.4) 22 (25.3) 23 (26.4)
Middle + Lower Thoracic 89 (74.2) 87 (62.6) 65 (74.7) 64 (73.6)
Histological Differentiation 0.048 0.834
Well differentiated 35(29.2) 26 (18.7) 14 (16.1) 13 (14.9)
Fairly + Poorly differentiated 85 (70.8) 113 (81.3) 73 (83.9) 74 (85.1)
Depth of invasion (pT) 0.025 0.520
pT1-2 38 (31.7) 63 (45.3) 27 (31.0) 31 (35.6)
pT3—+4 82 (68.3) 76 (54.7) 60 (69.0) 56 (64.4)
Lymph node metastasis (pN) 0.419 1.000
pNoO 30 (25.0) 41 (29.5) 21 (24.1) 21 (24.1)
pN+ 90 (75.0) 98 (70.5) 66 (75.9) 66 (75.9)
Clinical Stage 0.047 0.273
Stage Il 35 (29.2) 57 (41.0) 29 (33.3) 36 (41.4)
Stage Il 85 (70.8) 82 (59.0) 58 (66.7) 51 (58.6)

tissues and organs at risk (OARs) were described
previously.'> The total radiation dose was 50 Gy in 25
fractions within 5 weeks. RT was interrupted for grade >3
esophagitis, grade 3 neutropenia with fever, or grade 4
neutropenia. RT was restarted when toxicities recovered
to grade <2.

Chemotherapy

For TESCC patients who were treated with POCRT, two
cycles of concurrent chemotherapy were administered. PTX
135 mg/m? was delivered on day 1 of the first and fourth
weeks and DDP 25 mg/m* was administered on days 1-3 and
days 22-24 of RT. Chemotherapy was delayed for acute
toxicities until recovery to grade <2, and/or the dose was
reduced for grade 3 or higher hematological toxicity. PTX
was reduced to 80% in the second course if either of the
following occurred: grade 3 neutropenia with fever or

grade 4 neutropenia. Granulocyte colony-stimulating factor
(G-CSF) was used to treat the occurrence of febrile neutro-
penia. If the creatinine clearance further decreased to less
than 50 mL/min, the DDP dose was also reduced to 80%.

Evaluation and Follow-Up

Physician-reported hematological, esophageal and pulmon-
ary toxicities were evaluated according to the common toxi-
city criteria for adverse events version 4.0 (CTCAE v4.0).
Follow-up modalities included physical examination, routine
blood tests, and enhanced computed tomography (CT).
Integrated positron emission tomography/CT was performed
based on the patient’s choice if clinically indicated. Patients
were followed up every month during the first half of
the year, every 2 months during the second half of the year,
every 3 months during the second year, and then at 6-month
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intervals after 2 years. Treatment failure was defined as any
sign of recurrent disease, which could be local, distant, and/
or both.

Statistical Analysis
To reduce the imbalance in potential confounders between
the POCRT group and PORT group, propensity score match-
ing was applied to create two treatment cohorts with
balanced distributions of baseline characteristics. The match-
ing factors consisted of age, sex, ECOG PS, tumor location,
differentiation, T stage and clinical stage (Table 1). N stage
that was not statistically significant in the original cohort was
removed. The method of using PSM between the two groups
has been described previously.'® Only patients matched by
propensity scores were included in the subsequent analyses.
All statistical analyses were performed using SPSS ver-
sion 23.0 software (SPSS Inc., Chicago, IL). Overall survi-
val (OS) was calculated as the time (in months) between the
first day of esophagectomy and the date of the last follow-up
or the date of death. Disease-free survival (DFS) was cal-
culated from the date of surgery initiation to the date of
documented tumor recurrence (radiologic or pathologic) or
the date of the last follow-up for those remaining. OS and
DFS were calculated using the Kaplan-Meier method and
compared using the Log rank test. Categorical variables
were compared using the »* or Fisher’s exact tests. The
parameters were also analyzed with respect to OS and
DFS using univariate and multivariate Cox regression ana-
lysis. Variables identified with a 2-sided P value <0.05 on
univariate analysis were included in further multivariate
analyses. All statistical tests were two-sided, with the
threshold for significance set at P<0.05.

Results

Clinicopathologic background

After PSM, 87 TESCC patients with R, resection in each
group were available for outcome comparison (Table 1).
There were no significant differences between the two
groups regarding age, gender, ECOG PS, tumor location
or histological differentiation. There was also no signifi-
cant difference in pT, pN and clinical stage between the
PORT group and the POCRT group.

Grade 23 Acute and Late Toxicities

In the POCRT group, five patients refused the second cycle
of chemotherapy for occurring grade 4 leukocytopenia, and
these patients also refused RT. 10 (12.6%) patients required

a dose reduction in the second cycle for hematological toxi-
cities. 81 patients completed RT, including four patients with
radiation delay, one patient with severe esophagitis and one
patient with grade 4 nausea/vomiting. Thus, 66 (75.9%)
patients completed the POCRT on schedule.

Among the 87 patients in the PORT group, 75 (86.2%)
patients received the full dose of RT, whereas 12 patients
required radiation delay or dose reduction due to grade >3
toxicities. The difference in treatment compliance between
the two groups was not statistically significant (P = 0.082).

All patients were evaluated for acute toxicities. In
general, patients who received POCRT suffered more
treatment toxicities than those who received PORT
(Table 2). The incidence of grade 3 or higher leukocyto-
penia was significantly higher in the POCRT group com-
pared with the PORT group (17.2% vs 3.4%, P=0.003;
respectively). The incidences of grade >3 anemia and
thrombocytopenia were 5.7% and 8.0% for the POCRT
group, and 2.3% and 2.3% for the PORT group, respec-
tively. For nonhematologic toxicity, nausea/vomiting also
showed a significant difference between the POCRT group
and the PORT group (10.3% for the POCRT group and
2.0% for the PORT group, P=0.009). Other causes of
severe non-hematologic toxicities included anorexia,

Table 2 Acute and Late Grade =3 Adverse Events

Factor PORT POCRT P value
n (%) n (%)

Acute toxic reactions (N = 87)

Haematologic toxicity
Leucocytopenia 3(34) 15 (17.2) 0.003
Anemia 2 (23) 5(5.7) 0.247
Thrombocytopaenia 2 (2.3) 7 (8.0) 0.087

Non-haematologic toxicity
Esophagitis 5(5.7) 10 (11.5) 0.177
Dysphagia 4 (4.6) 7 (8.0) 0.350
Mucositis 2 (23) 4 (4.6) 0.678
Pneumonitis 3 (34 7 (8.0) 0.193
Anorexia 7 (8.0) 8 (9.2) 0.787
Anastomosis 5(5.7) 8 (9.2) 0.387
Diarrhea 2 (23) 5(5.7) 0.440
Nausea/Vomiting I (2.0) 9 (10.3) 0.009
Fatigue I (2.0 4 (4.6) 0.364

Late toxic reactions N =83 N =84
Pneumonia 4 (4.8) 7 (8.3) 0.360
Anastomotic stenosis 3 (3.6) 5 (6.0) 0.730
Heart injury 2 (24) 2 (24 1.000
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esophagitis, anastomosis and dysphagia. There were no
adjuvant treatment-related toxic deaths during the treat-
ment course. Late grade >3 toxicities occurred in 83 and
84 TESCC patients in the PORT group and POCRT group,
respectively. Radiation-induced pneumonia was the most
common late toxicity in both groups. However, no signifi-
cant difference in the incidence of late toxic reactions was
found between the two groups.

Survival Outcomes

The median follow-up period was 35.7 months (range, 4.0
to 72.0 months). Loss to follow-up occurred in four
patients (one in the PORT group and three in the POCRT
group; the overall follow-up rate, 97.7%). For all TESCC
patients, the median OS was 39.2 months (95% CI:
30.9-47.3 months). The 1-, 3-, and 5-year OS rates for
the PORT group were 81.1% (95% CI: 0.709-0.913),
44.9% (95% CI: 0.341-0.557), and 31.9% (95% CI:
0.211-0.427), respectively. The 1-, 3-, and 5-year OS
rates for the POCRT group were 88.6% (95% CI: 0.819—
0.953), 59.7% (95% CI: 0.493-0.701), and 45.1% (95%
CI: 0.332-0.570), respectively. A statistically significant
difference was demonstrated when comparing group sur-
vival times for OS (P=0.022, Figure 1A).

At the time of the last follow-up, treatment failure was
evaluated in 65 (74.7%) patients in the PORT group and 50
(57.5%) patients in the POCRT group (P=0.016, Table 3).
No significant difference was found between the two groups
regarding local/regional recurrence (P=0.124). However,
the POCRT group had a significant difference (P=0.044)
compared to the PORT group in distant metastasis. The
most frequent sites of distant metastases were the peritoneal
cavity (10 in the PORT group and 5 in the POCRT group)
and liver (9 in the PORT group and 5 in the POCRT group)
for the entire group. Five patients in the PORT group and six
patients in the POCRT group had both local/regional and
distant failure; however, this difference did not reach statis-
tical significance (P=0.646). The median disease-free sur-
vival (DFS) time for the entire cohort was 31.0 months. The
1-, 3-, and 5-year DFS rates for the PORT group were
76.1% (95% CI: 0.671-0.851), 35.6% (95% CI: 0.252—
0.460), and 19.1% (95% CI: 0.097-0.285), respectively.
The 1-, 3-, and 5-year DFS rates for the POCRT group
were 81.8% (95% CI: 0.738-0.898), 50.5% (95% CI:
0.399-0.611), and 35.1% (95% CI: 0.226-0.476), respec-
tively. There was also a statistically significant difference in
DFS between the PORT group and the POCRT group
(P=0.016, Figure 1B).

For patients with negative lymph nodes (Nj), the median
OS and DFS times for the PORT group were 61.9 months
and 41.6 months, respectively. The estimated median OS
for the POCRT group was not reached, and the median DFS
was 59.8 months. No statistically significant differences
were observed in OS and DFS between the two groups
(P=0.173 and 0.192, respectively, Figure 1C and D). In
patients with positive lymph nodes (N.), the median OS
and DFS times for the PORT group were 24.5 months and
20.3 months, respectively. The corresponding median OS
and DFS times for the POCRT group were 36.3 months and
27.7 months, respectively. There were significant differ-
ences in OS and DFS between the two subgroups
(P=0.049 and 0.039, respectively, Figure 1E and F).

Univariate and Multivariate Analysis
Univariate and multivariate analyses were performed to
assess the predictive ability of each variable (Table 4).
The results suggested that several covariates were signifi-
cantly associated with OS: treatment modality (P=0.024),
pT stage (P<0.001), pN stage (P=0.001), differentiation
(P=0.002), tumor location (P=0.020) and clinical stage
(P<0.001). The variables significantly associated with
DFS were treatment modality (P=0.017), pT stage
(P<0.001), pN stage (P=0.003), differentiation (P=0.001),
tumor location (P=0.025) and clinical stage (P<0.001).

Factors that were found to be significant (P<0.05) in
univariate analysis were included in the multivariate ana-
lysis. Multivariate analysis revealed that except for pT, pN,
differentiation and clinical stages, treatment modality
(P=0.015 and 0.010, respectively) was another indepen-
dent factor affecting OS and DFS (Table 4).

Discussion

In the current study, we compared the safety and efficiency
of POCRT using PTX plus DDP versus PORT for stage 11—
IIT TESCC patients. After balancing basic factors through
PSM, our results showed that adjuvant POCRT was signifi-
cantly more effective than PORT. POCRT increased the OS
and DFS rates, especially for patients with positive lymph
nodes and decreased the rate of distant metastasis. Grade 3
or higher acute toxic reactions, including leukocytopenia
and nausea/vomiting, were significantly more common in
the POCRT group than in the PORT group. However,
patients were able to tolerate these toxic reactions, and no
significant differences in the incidence of late toxic reac-
tions were found between the two groups. Additionally,
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Figure | (A, B) Overall survival (OS) and Disease-free survival (DFS) curves in all TESCC patients. (C, D) OS and DFS curves in TESCC patients with negative lymph

nodes; (E, F) OS and DFS curves in TESCC patients with positive lymph nodes.

multivariate analysis demonstrated that POCRT was an
independent prognostic factor for survival outcomes.

The extent of lymphadenectomy and its effect on post-
operative complications and long-term survival are still
controversial in EC. Based on a meta-analysis comparing
3-field lymphadenectomy (3FL) with 2FL in over 7000
patients, there was a clear benefit of 3FL in the 1-, 3-, and
5-year OS rates. However, for postoperative complications,
3FL was associated with significantly more recurrent nerve

palsy and anastomosis leakage. Thus, how to best manage
TESCC in the viewpoint of surgery is still controversial.'”
Previously, an analysis of the Surveillance Epidemiology
and End Results (SEER) database evaluated the impact of
adjuvant RT in 1046 EC patients,'® and the results indicated
that there were significant improvements in median survi-
val, 3-year OS rate, and DFS for patients who received
PORT. Multivariate analysis confirmed that the addition of
PORT was associated with improved survival (HR 0.70,
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Table 3 Patterns of Treatment Failure

Site PORT, | POCRT, | Pvalue
n (%) n (%)

None 22 (253) | 37 (42.5) | 0.016

Total 65 (74.7) | 50 (57.5)

Local/regional 0.124
Anastomosis 16 (18.4) | 13 (14.9)
Mediastinum 11 (12.6) | 15(17.2)
Total 27 (31.0) | 28 (32.2)

Distant 0.044
Lung 9(103) | 446)
Liver 9 (10.3) 5(5.7)
Bone 3(34) I (1.1)
Peritoneal cavity 10 (11.5) | 5(5.7)
Brain 2 (2.3) I (1.1)
Total 33 (379) | 16 (184)

Both (Local/regional + Distant) | 5 (5.7) 6 (6.9) 0.646

95% CI: 0.59-0.83, P<0.001) than surgery alone. Similar
results were found in another large, prospective study con-
ducted by Xiao et al.'” Their results demonstrated that
PORT significantly improved survival outcomes for stage
I tumors (P=0.0027) compared with surgery alone. In
another large-scale meta-analysis evaluating the effect of
POCRT with non-POCRT regimen for esophageal cancer
patients, they found that POCRT yielded significant survi-
val benefit (HR: 1.66, 95% CI 1.30-2.11; P<0.0001) and
improved local-regional control rate with tolerable
toxicities.”” However, selecting bias and difference in treat-
ment regimens should be given into account for the final
application of this meta-analysis.

With the development of minimally invasive esopha-
gectomy and earlier recovery from surgery, attempts includ-
ing chemoradiotherapy in the sequence of surgery were
gaining more attention. As noted earlier, differences in
histology and practice existed around the world, and
POCRT did have certain advantages over nCRT for EC in
some respects.® The most encouraging results came from
the landmark MacDonald trial*! which compared POCRT
versus surgery alone in patients with gastric and gastroeso-
phageal junction tumors. The median OS in the surgery
alone group was 27 months, compared with 36 months in
the POCRT group (HR 1.35, 95% CI: 1.09-1.66, P=0.005).
The incidence of tumor recurrence was also significantly
different between the two groups (P<0.001). However, it
should be pointed out that, this Phase III trial enrolled all

Table 4 Predictive Factors of Overall Survival and Disease-Free Survival in Univariate and Multivariate Analysis

Disease-Free Survival (DFS)

Multivariate

HR (95% CI)

0.609 (0.418-0.887)
3.124 (1.499-6.511)

1.835 (1.041-3.236)
2.891 (1.451-5.761)

1.015 (0.665-1.549)
2.295 (1.128-4.671)

P value

0.010
0.002

0.036
0.003

0.946
0.022

Univariate

HR (95% CI)

0.638 (0.441-0.924)
1.178 (0.817-1.698)
0.728 (0.415-1.276)
0.873 (0.557—1.368)
5.260 (3.203-8.639)
2.037 (1.268-3.274)
3.320 (1.676-6.576)
0.629 (0.419-0.945)

5.836 (3.665-9.293)

P value

0.017
0.381
0.268
0.553
<0.001
0.003
0.001

0.025

<0.001

Overall Survival (OS)

Multivariate

HR (95% CI)

0.609 (0.408-0.910)
2.323 (1.085-4.973)
1.875 (1.000-3.516)
2.550 (1.231-5.283)

0.953 (0.615-1.479)

3.292 (1.495-7.248)

P value

0.015
0.030

0.050
0.012

0.831

0.003

Univariate

HR (95% CI)

0.634 (0.428-0.941)
1.079 (0.730-1.594)
0.682 (0.364-1.276)
0.883 (0.546—1.428)
5.089 (2.957-8.757)

2.556 (1.475-4.428)
3.068 (1.487-6.331)

0.604 (0.395-0.922)

7.181 (4.163-12.402)

P value

0.024
0.704
0.231
0.611
<0.001
0.001

0.002
0.020
<0.001

Factor

Treatment modality (PORT vs POCRT)

Age (£57 vs >57)
pT Stage (T1-2 vs 3—4)

pN Stage (NO vs N+)

Sex (Female vs male)
ECOG PS (0-1 vs 2)

Differentiation (Well vs Fairly + Poorly)

Tumor Location (Upper vs middle + lower)

Clinical Stage (Il vs Il
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adenocarcinoma of the stomach or gastroesophageal junc-
tion tumors. It is still questionable to apply these findings
into TESCC patients. To date, only one prospective non-
randomized trial has compared the advantages of POCRT
with those for PORT for the treatment of Tz 4 and Ng_;
ESCC.? In this study, patients received either POCRT with
weekly DDP followed by systemic adjuvant chemotherapy
or PORT alone. The preplanned RT dose was 55-60 Gy for
all patients (n=30 per group). They found that POCRT was
well tolerated, with significantly better OS (30.9 months vs
20.7 months; 95% CI, 27.5-36.4 vs 15.2-26.1) and 3-year
survival rate (70.0% vs 33.7%; P=0.003). However,
because only 80% (24/30) of patients in the PORT group
completed the planned course compared with 100% treat-
ment compliance in the POCRT group and because of the
small sample size in this trial, the conclusion was relatively
controversial. In another retrospective analysis, as men-
tioned above,'* 164 node-positive TESCC patients under-
went POCRT, with 140 patients receiving PORT. The
S-year OS rates for the POCRT and PORT groups were
47.4% and 38.6%, respectively (P=0.03). The distant
metastasis rate, the mixed (regional lymph node and distant)
metastasis rate, and the overall recurrence rate were also
significantly lower in the POCRT group than in the PORT
group (P<0.05). Our results were consistent with their find-
ings. For patients who received POCRT, the total incidence
of distant metastasis was significantly lower than patients in
the PORT group after PSM (P=0.044). The application of
chemotherapy might one proper reason to explain this
difference.

Another important concern for the application of POCRT
is treatment toxicity. 15 (17.2%) patients in the POCRT group
got severe leukocytopenia, compared with 3 (3.4%) patients in
the PORT group had grade 3 leukocytopenia (P=0.003) in this
report. Compared with the results in the former retrospective
analysis,"* 33 (20.1%) and 3 (2.1%) patients had grade >3
neutropenia in the POCRT group and PORT group, respec-
tively. They concluded that severe early toxic reactions were
more common with POCRT than with PORT, but patients
could tolerate POCRT generally. In another phase III trial
which used the TP regimen in the setting of definitive con-
current chemoradiotherapy,'® the results also showed that the
most frequent acute adverse events were grade >3 leukocyto-
penia (41/166). Additionally, as 32% (16/50) of patients in the
POCRT group subsequently developed distant metastases
compared with 50.8% (33/65) in the PORT group, it seemed
reasonable to suggest that systemic adjuvant chemoradiother-
apy had a role in controlling distant metastasis.

This study is subject to some limitations. One pitfall of
the current study is the nature of the retrospective design
with small sample size, some potential, unmeasured fac-
tors might influence the final results. Secondly, lacking the
direct comparison between preoperative chemoradiother-
apy and POCRT made it hard to conclude any advantages
for postoperative therapies.

Conclusion

In modern daily practice, it would be reasonable to add
chemotherapy to postoperative RT as per NCCN guidelines
to maximize the benefit of radiosensitization with systemic
therapy. Our results support opinions indicating adjuvant
POCRT use for stage II-III TESCC patients, but attention
should be paid to the relatively high incidence of toxicities.
We recommended POCRT for TESCC patients, especially
for node-positive patients. Future prospective trials in large
cohorts are needed to confirm the findings in our report.

Abbreviations

TESCC, thoracic esophageal squamous cell carcinoma;
PO, postoperative; RT, radiotherapy; CRT, concurrent che-
moradiotherapy; PTX, paclitaxel; DDP, cisplatin; PSM,
propensity score matching; 2FL, 2-field lymphadenect-
omy; CTV, clinical target volume; PTV, planning tumor
volume; SEER, surveillance epidemiology and end results;
OARs, organs at risk.
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