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Abstract: Background: In advanced-stage esophageal squamous cell carcinoma (ESCC), treatment
of both the primary tumor and metastatic sites is imperatively required. Consequently, an opti-
mal treatment modality should effectively control both aspects. Therefore, the benefits of concur-
rent chemoradiotherapy (CCRT) in cases of advanced-stage ESCC should be evaluated. Methods:
This retrospective study compared the efficacy and safety of CCRT versus chemotherapy alone
for advanced-stage ESCC patients from January 2012 to December 2023 at a university hospital in
Southern Thailand. Survival was assessed using the Kaplan-Meier approach, with comparisons
being made by the log-rank test. A p-value of <0.05 indicated statistical significance. Results:
From a total of 196 patients with stage IV ESCC, 117 (59.7%) received CCRT, while 79 (40.3%) re-
ceived chemotherapy alone. The median overall survival (OS) time was 9.04 months for CCRT and
5.79 months for chemotherapy (hazard ratio, HR: 0.58 [0.43-0.78]). CCRT significantly improved OS
time in stage IVA patients (HR: 0.52 [0.29-0.93]), but not in stage IVB patients (HR: 0.76 [0.51-1.11]).
The median progression-free survival (PFS) time was 6.04 months for CCRT and 3.50 months for
chemotherapy (HR 0.48 [0.35-0.65]). The objective response rates (ORRs) were 43.6% and 22.8%, re-
spectively (p = 0.003). Hematological toxicities were more common with CCRT, along with mild cases
of treatment-associated pneumonitis and dermatitis. Conclusions: Although palliative chemotherapy
is the standard treatment for advanced-stage ESCC, CCRT provides significant benefits for patients
with stage IVA ESCC, improving OS, PFS, and ORRs, despite there being a higher incidence of
adverse events. Thus, CCRT should be considered for patients with stage IVA ESCC with a good
performance status.

Keywords: esophageal cancer; squamous cell carcinoma; advanced stage; chemotherapy; concurrent
chemoradiotherapy; efficacy; safety

1. Introduction

Global instances of esophageal cancer reached approximately 604,100 cases in 2020,
making it the seventh most prevalent cancer [1]. Despite its prevalence, advancements
in treatment have been limited over the past two decades, making esophageal cancer
the sixth most common cause of cancer-related deaths globally [1-3]. The survival rate
for advanced-stage esophageal cancer is notably poor, and is marked by a discouraging
five-year survival rate of below 5% [4].

Upon diagnosis, approximately half of patients are ineligible for surgery due to
factors such as unresectable disease or medical unfitness [5,6]. For these patients with
inoperable or metastatic esophageal cancer, palliative care is the main treatment and is
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aimed at improving quality of life (QoL) and extending survival. Although advancements
in chemotherapy have been made, individuals with metastatic esophageal squamous cell
carcinoma (ESCC) still have a median overall survival (OS) time of only 8-11 months
with combination chemotherapy [2,3,7,8]. Recent advancements using immunotherapy
alongside chemotherapy have shown promise, increasing the OS time to approximately
15 months [3,9-11]. However, access to immunotherapy in Thailand remains limited due to
high costs.

While radiotherapy (RT) is not typically the first-line treatment for advanced-stage
ESCC, it offers supportive care, particularly for managing esophageal bleeding and alleviat-
ing obstructions resulting from primary tumors. Concurrent chemoradiotherapy (CCRT) is
considered the standard approach for inoperable locally advanced ESCC [12-15]. However,
there is limited information regarding the potential advantages of CCRT for patients with
advanced-stage ESCC, including patients with clinical stage T4b and/or M1 ESCC [16,17].
Current guidelines recommend palliative chemotherapy over aggressive RT for primary
tumors in patients with advanced-stage ESCC [18,19]. Nevertheless, addressing the pri-
mary tumor in cases of advanced-stage ESCC remains crucial, as its progression can lead to
debilitating symptoms and affect survival outcomes.

The treatment of advanced-stage ESCC requires the targeting of both the primary
tumor and the metastatic lesions. Therefore, an optimal treatment approach must effectively
manage both of these aspects. Consequently, this study compared the efficacy and safety
aspects of CCRT with those of chemotherapy alone in patients with advanced-stage ESCC.

2. Material and Methods
2.1. Study Participants and Procedures

We performed a retrospective review of medical records for patients newly diagnosed
with ESCC at the Songklanagarind Hospital, Prince of Songkla University, from January
2012 to December 2023. The inclusion criteria were as follows: (1) histologically confirmed
ESCC; (2) advanced-stage disease classified based on the 8th edition of the American Joint
Committee on Cancer (AJCC) guideline as clinical stage IV (cT4NanyMO0, cTanyN3MO, or
cTanyNanyM1); (3) patients in receipt of first-line palliative chemotherapy with cisplatin
and 5-FU, carboplatin and 5-FU, or carboplatin and paclitaxel, with or without concurrent
RT treatment being applied to the primary tumor; and (4) patients aged 18 years or older.
The exclusion criteria were as follows: (1) patients who had previously received first-line
palliative chemotherapy; (2) patients with another concurrent primary malignancy; and
(3) patients who had received concurrent treatment with molecular-targeted therapeutic
drugs or immunotherapy:.

Patient data were retrieved from electronic medical records through the hospital
information system of Songklanagarind hospital. The collected information encompassed
initial clinical characteristics including sex, age at diagnosis, body mass index (BMI),
smoking and alcohol use, comorbid conditions, Eastern Cooperative Oncology Group
(ECOG) performance status, the location of the primary tumor, tumor differentiation based
on histopathology, TNM staging, sites of metastasis, baseline laboratory results, and any
prior treatments.

The chemotherapy regimens were administered as follows: for the cisplatin and 5-FU
regimen, cisplatin was infused at 80 or 100 mg/m? over 1 h on day 1, followed by a
continuous 24 h infusion of 5-FU at either 800 mg/m? on days 1-5 or 1000 mg/m? on days
1-4. In the carboplatin and 5-FU regimen, carboplatin was infused at an AUC of 5 over 1 h
on day 1, with 5-FU administered similarly to the cisplatin regimen. Both of these regimens
were repeated every 4 weeks. For the carboplatin and paclitaxel regimen, carboplatin was
given at an AUC of 5 over 1 h on day 1, with paclitaxel administered at 175 mg/m? over
3 h on day 1 in 3-week cycles. All regimens were given for up to four or six cycles or until
intolerable side effects, disease progression, death, or a patient’s request to discontinue.
Dosage adjustments were made by primary oncologists according to patients’ Eastern
Cooperative Oncology Group (ECOG) performance status and baseline laboratory results.
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Alternative treatment options are considered if the initial chemotherapeutic regimen
is ineffective. The decision regarding subsequent therapy was based on the patient’s
performance status, preferences, and accessibility of other available agents.

This study was approved (REC. 67113141) by the Ethics Committee of the Research
Center of the Faculty of Medicine, Prince of Songkla University. Given its retrospective
design, the necessity for written informed consent was waived. To protect patient confiden-
tiality, all identifying data were omitted from the study.

2.2. Measurement

The primary objective of this study was to evaluate OS times between CCRT and
chemotherapy alone for advanced-stage ESCC. Secondary objectives included comparison
of progression-free survival (PFS), objective response rate (ORR), and safety between the
two treatment groups. OS time was measured from the start date of chemotherapy until
death from any cause, while PFS time was measured as the time from chemotherapy initia-
tion to either radiologically confirmed disease progression or death, whichever occurred
first. To monitor treatment responses, chest and abdominal computed tomography (CT)
were performed every 2-3 months. The response rate (RR) was determined following
the Response Evaluation Criteria for Solid Tumors (RECIST) version 1.1. Safety was as-
sessed using version 5.0 of the Common Terminology Criteria for Adverse Events to grade
adverse events.

2.3. Statistical Analysis

Baseline characteristics were reported with continuous variables expressed as either
the median with interquartile range (IQR) or as the mean with standard deviation, based on
the data distribution. Categorical variables were presented as frequencies and percentages.
The Kaplan-Meier method was utilized to generate survival curves, while the log-rank test
was employed for comparison. A multivariable Cox proportional hazards analysis was
performed to adjust for confounding variables. Statistical analysis was conducted with R
software version 3.3.2 (R Foundation, Vienna, Austria). All p-values were two-sided, with a
p-value of <0.05 indicating statistical significance.

3. Results
3.1. Baseline Characteristics

Overall, 196 patients with advanced-stage ESCC were included in this study; 115 (58.7%)
were diagnosed with M1 disease. Among them, 117 (59.7%) received first-line palliative
CCRT and 79 (40.3%) received palliative chemotherapy alone. In general, baseline condi-
tions were similar between the two groups, as presented in Table 1. However, patients
who received CCRT exhibited a better ECOG performance status, a higher proportion of
T4 stage, fewer instances of metastatic disease, fewer organ metastases, and fewer lung
and liver metastases. Additionally, they possessed higher baseline hemoglobin and serum
albumin levels than those who received chemotherapy alone.

Table 1. Baseline characteristics.

CCRT Chemotherapy Alone
(n=117) (n=79)
Median Age, years (IQR) 59.6 (54.7, 65.0) 60.3 (65.2, 67.4)
Age > 65 years, n (%) 29 (24.8) 25 (31.6)
Sex, n (%)
Male 107 (91.5) 75 (94.9)

Female 10 (8.5) 4(5.1)
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CCRT Chemotherapy Alone
(n=117) (n=79)
ECOG PS, n (%) *
0 3(2.6) 0 (0)
1 98 (83.8) 53 (67.1)
2 15 (12.8) 25 (31.6)
3 1(0.9) 0 (0)
BMI, n (%)
<18.5 kg/m? 66 (56.4) 45 (57.0)
18.5-22.9 kg/m? 35 (29.9) 25 (31.6)
23.0-24.9 kg/m? 9(7.7) 4(5.1)
>25 kg /m? 7 (6.0) 5(6.3)
Smoking, n (%)
Current or former 101 (86.3) 74 (93.7)
Never 16 (13.7) 5(6.3)
Alcohol drinking, n (%)
Current or former 98 (83.8) 71 (89.9)
Never 19 (16.2) 8 (10.1)
Comorbidities, n (%) 54 (46.2) 34 (43.0)
Hypertension 32 (27.4) 19 (24.1)
Diabetes mellitus 11 (94) 5(6.3)
Cirrhosis 9(7.7) 7 (8.9)
Cerebrovascular disorder 8 (6.8) 5(6.3)
COPD 6(5.1) 1(1.3)
Atherosclerotic heart disease 3(2.6) 1(1.3)
History of previous cancer, n (%) 6 (5.1) 8 (10.1)
Tumor Location, n (%)
Cervical 19 (16.2) 3(3.8)
Upper thoracic 21 (17.9) 14 (17.7)
Middle thoracic 48 (41.0) 40 (50.6)
Lower thoracic 27 (23.1) 19 (24.1)
Esophagogastric junction 2(1.7) 3(3.8)
Tumor differentiation, n (%)
Well differentiated SCC 22 (18.8) 14 (17.7)
Moderately differentiated SCC 55 (47.0) 39 (49.4)
Poorly differentiated SCC 35(29.9) 18 (22.8)
Missing 5(4.3) 8 (10.1)
T stage, n (%) *
T2 1(0.9) 7 (8.9)
T3 39 (33.3) 41 (51.9)
T4 77 (65.8) 31 (39.2)
N stage, n (%)
NO 6(5.1) 4 (5.1)
N1 64 (54.7) 41 (51.9)
N2 29 (24.8) 19 (24.1)
N3 18 (15.4) 15 (19.0)
M stage, n (%) *
MO 67 (57.3) 14 (17.7)
M1 50 (42.7) 65 (82.3)
Number of organ metastasis, n (%) *
1 39 (33.3) 40 (50.6)
2 10 (8.5) 19 (24.1)
3 1(0.9) 6(7.6)
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CCRT Chemotherapy Alone
(n=117) (n=179)
Organ metastasis, n (%)
15 (12.8) 25 (31.6)
Lymph node 28 (23.9) 29 (36.7)
10 (8.5) 23 (29.1)
6(5.1) 8(10.1)
3(0.3) 9 (11.4)
Laboratory
White blood cell count, per pL (IQR) 8930 (7200, 10,990) 9010 (7460, 11,530)
Hemoglobin, g/dL (IQR) * 11.4 (10.1,12.7) 10.8 (9.7, 11.9)
Platelet count, per uL (IQR) 329,000 (256,000, 423,000) 338,000 (261,000, 433,000)
Creatinine, mg/dL (IQR) 0.8 (0.6,0.9) 0.7 (0.6, 0.8)
CrCl, mL/min (IQR) 55.2 (46.8, 62.8) 52.9 (454, 62.1)
CrCl < 60 mL/min, n (%) 78 (66.7) 56 (71.8)
CrCl > 60 mL/min, n (%) 39 (33.3) 22 (28.2)
Albumin, g/dL (SD) * 3.7(0.5) 3.5(0.5)

* Statistical significance between CCRT and CMT (p-value < 0.05). CCRT, concurrent chemoradiotherapy; IQR,
interquartile range; ECOG, Eastern Cooperative Oncology Group; PS, performance status; BMI, body mass index;
COPD, chronic obstructive pulmonary disease; SCC, squamous cell carcinoma; CrCl, creatinine clearance; and SD,

standard deviation.

3.2. Treatment Information

The CCRT cohort received cisplatin combined with 5-FU more frequently than those
receiving chemotherapy alone. The median number of chemotherapy cycles was four for
the CCRT cohort and three for the chemotherapy-alone patients. There was no significant
difference in the median doses of carboplatin, cisplatin, 5-FU, and paclitaxel between the
two treatment options. Approximately 45% of patients in both groups experienced dose
reductions. The median dose of RT administered concurrently with chemotherapy was
50.4 Gy, with 80% of the patients in the CCRT group receiving an RT dose of 50.0 Gy or
more. Details of the treatments are listed in Table 2.

Table 2. Treatment information.

CCRT Chemotherapy Alone
(n=117) (n=79)
Chemotherapy regimen, n (%) *
Carboplatin plus 5-FU 52 (44.5) 56 (70.9)
Cisplatin plus 5-FU 59 (50.4) 18 (22.8)
Carboplatin plus paclitaxel 6(5.1) 5(6.3)
Treatment
Dose of cisplatin, mg/ m?2 (IQR) 80 (80, 80) 80 (80, 80)
Dose of carboplatin, AUC (IQR) 4.5(4.0,5.0) 5.0 (4.0,5.0)
Dose of 5-FU, mg/m? /cycle (IQR) 4000 (3200, 4000) 4000 (3200, 4000)
Dose of paclitaxel, mg/ m? (IQR) 140 (140, 140) 140 (140, 175)
Any dose reduction, n (%) 52 (44.4) 36 (45.5)
One level 46 (39.3) 34 (43.0)
Two level 6(5.1) 2 (2.5)
Number of chemotherapy cycles (IQR) 4(2,4) 3(2,5)
Concurrent RT 117 (100.0) -
RT technique, n (%) -
VMAT 84 (71.8) -
IMRT 3(2.6) -
3D-CRT 30 (25.6) -
Dose of RT, Gray (IQR) 50.4 (50.0, 54.0) -
>50 Gray, n (%) 94 (80.3) -
<50 Gray, n (%) 23 (19.7) -
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Table 2. Cont.

CCRT Chemotherapy Alone
(n=117) n="79)
Discontinuation, n (%)
Complete treatment 44 (37.6) 15 (19.0)
Progressive disease 27 (23.1) 30 (38.0)
Death 18 (15.4) 27 (34.2)
Worsening ECOG PS 18 (15.4) 5(6.3)
Patient preference 5 (4.3) 2 (2.5)
Loss of follow-up 3(2.6) 0(0)
Toxicity 2(1.7) 0(0)
Subsequent therapy, n (%)
Second line treatment 26 (22.2) 21 (26.6)
Third line treatment 8 (6.8) 1(1.3)
Fourth line treatment 1(0.9) 0(0)

* Statistical significance between CCRT and CMT (p-value < 0.05). CCRT: concurrent chemoradiotherapy; 5-
FU: 5-fluorouracil; IQR: interquartile range; AUC: area under the curve; RT: radiotherapy; VMAT: Volumetric
Modulated Arc Therapy; IMRT: Intensity-Modulated Radiation Therapy; 3D-CRT: three-dimension conformal
radiotherapy; ECOG: Eastern Cooperative Oncology Group; and PS: performance status.

In the CCRT cohort, the majority of treatment discontinuations were due to completion
of the full treatment regimen, followed by disease progression. Conversely, patients in
the chemotherapy alone cohort were more likely to discontinue treatment due to disease
progression, followed by death. Approximately 25% of patients in each group underwent
subsequent treatment.

3.3. OS

The median follow-up was 6.68 months. The median OS time for patients receiving CCRT
was 9.04 months, compared to 5.79 months for those receiving chemotherapy alone (hazard
ratio, HR: 0.58, 95% confidence interval, CI: 0.43-0.78, and p < 0.001) (Figure 1). A multivariable
Cox proportional hazards model was used to adjust for potential confounding variables,
including ECOG performance status, T stage, M stage, lung metastasis, liver metastasis,
baseline serum hemoglobin level, and baseline serum albumin levels; the adjusted HR for
CCRT compared to chemotherapy alone was 0.80 (95% CI: 0.56-1.16, p = 0.248).

Considering patients without distant metastasis, the median OS time was significantly
increased for those receiving CCRT compared to those receiving chemotherapy alone
(11.21 vs. 5.57 months, HR: 0.52, 95% CI: 0.29-0.93, and p = 0.028), while there was no
statistically significant difference in patients with distant metastasis (6.70 vs. 5.79 months,
HR 0.76, 95% CI 0.51-1.11, and p = 0.157) (Figure 2). The OS time favored CCRT over
chemotherapy alone across various subgroups, as shown in Figure 3, including those
categorized by sex, age, BMI, and hemoglobin level. Additionally, CCRT was preferred
in patients with good ECOG performance status, T4 stage, MO stage, absence of lung and
liver metastases, no hypoalbuminemia, and those receiving a chemotherapy regimen of
cisplatin plus 5-FU or carboplatin plus 5-FU.

3.4. PFS

The median PFS time for patients receiving CCRT was 6.04 months, compared to
3.50 months for those receiving chemotherapy alone (HR: 0.48, 95% CI: 0.35-0.65, and
p <0.001) (Figure 4). However, the median PFS time was significantly longer for patients
without distant metastasis who received CCRT compared to those receiving chemotherapy
alone (6.86 vs. 4.54 months, HR 0.33, 95% CI 0.18-0.61, and p < 0.001). In contrast, there
was no statistically significant difference in median PFS time between patients with distant
metastasis who received CCRT and those who received chemotherapy alone (4.93 vs.
3.36 months, HR 0.68, 95% CI 0.46-1.01, and p = 0.055) (Figure 5).
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Figure 1. Overall survival time between CCRT and chemotherapy alone in advanced-stage ESCC.
OS: overall survival; CCRT: concurrent chemoradiotherapy; HR: hazard ratio; CI: confidence interval;
and ESCC: esophageal squamous cell carcinoma.

. IE .
CCRT
= CCRT
! - it y al
=4=  Chemotherapy alone Chemotherapy alone
078 075 1
Median 0S
z Median OS n > (meaths) HR (95% C1)
z (months) HR 05% O 3
2 OCRT «n 076 (0.51,1.11)
g nal 052 (0.29,0.93) 8 : Pe0.157
&.050 P-0.028 8050
] ] Chemotherapy alone 579 Ref
g 557 Ref g 1
] ]
025 025
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 0 2 a 6 [ 10 12 14 16 18 20 22 2
Time (months) Time (months)
Number at risk Number at risk
g == 141 9 6 4 4 32221 11100000000O0O0O0O0O0 g = 65 55 44 32 19 15 9 6 5 5 2 2 2
® ®
= =
D 676557 48403326 1918138 7 6 4 3 2 1 1 1 1 11 1111 D 50 47 38 29 18 16 13 9 7 3 2 1 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 [ 2 a [ 8 10 12 14 16 18 20 22 24
Time (months) Time (months)

Figure 2. Overall survival time between CCRT and chemotherapy alone in stage IVA (without distant
metastasis; (A) and IVB (with distant metastasis; (B) ESCC. OS: overall survival; CCRT: concurrent
chemoradiotherapy; HR: hazard ratio; CI: confidence interval; and ESCC: esophageal squamous
cell carcinoma.

3.5. ORR

Regarding the RR, as shown in Table 3, the ORR was significantly higher for CCRT
(43.6%) than for chemotherapy alone (22.8%; p = 0.003). Approximately 20% of the patients
did not undergo a response evaluation. However, among those who underwent response
assessment, CCRT showed a significantly higher ORR than chemotherapy alone (51.5% vs.
34.0%, p = 0.018).
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Subgroup Total (n) CCRT CcMT CCRT CcMT HR (95%Cl)
patients (n)  patients (n) events (n) events (n)

Overall 196 17 79 100 76 —— 0.58 (0.43,0.78)
Sex
Male 182 107 75 94 72 —— 0.62 (0.46,0.85)
Female 14 10 4 6 4 - 0.10 (0.02,0.54)
Age (year)
<65 142 88 54 76 52 —— 0.67 (0.47,0.95)
265 54 29 25 24 24 —— 0.40 (0.22,0.72)
BMI (kg/m2)
<185 11 66 45 57 44 —— 0.54 (0.36,0.81)
2185 85 51 34 43 32 —— 0.58 (0.37,0.93)
ECOG PS
0-1 155 101 54 84 52 —— 0.58 (0.41,0.82)
2-3 1 16 25 16 24 —_— 0.61(0.32,1.17)
Location
Cervical 22 19 3 16 2 L 0.53 (0.11,2.58)
Upper thoracic 35 21 14 20 14 —— 0.36 (0.17,0.77)
Mid thoracic 88 48 40 40 38 —l— 0.59 (0.37,0.92)
Lower thoracic 51 29 22 24 22 —— 0.67 (0.37,1.21)
T stage
T4 108 77 31 64 31 —— 0.40(0.26,0.63)
non T4 88 40 48 36 45 ——r— 0.87 (0.56,1.36)
N stage
N1 105 64 41 59 39 —— 0.76 (0.50,1.14)
N2 48 29 19 22 18 —— 0.34 (0.17,0.67)
N3 33 18 15 15 15 = 0.63 (0.31,1.30)
M stage
MO 81 67 14 56 14 —— 0.52 (0.29,0.93)
M1 115 50 65 44 62 — 0.76 (0.51,1.11)
Diffrentiation
Well differentiated 36 22 14 17 13 — 0.38 (0.18,0.80)
Moderate differentiated 94 55 39 48 37 —— 0.66 (0.43,1.01)
Poor differentiated 53 35 18 31 18 —_— 0.68 (0.38,1.23)
Number of metastatic sites
1 78 38 40 32 37 e e 0.79 (0.49,1.28)
22 36 1 25 1" 25 - 1.45 (0.70,3.04)
Liver metastasis
Yes 33 10 23 10 23 L 0.68 (0.32,1.45)
No 163 107 56 90 53 —— 0.62 (0.44,0.88)
Lung metastasis
Yes 40 15 25 13 23 L 0.96 (0.48,1.90)
No 156 102 54 87 53 —— 0.51(0.36,0.72)
Hb level (g/dL)
<10 50 28 22 23 22 —— 0.34 (0.18,0.65)
210 146 89 57 77 54 —a— 0.65 (0.46,0.93)
Albumin level (g/dL)
<35 70 34 36 29 35 — 0.62 (0.37,1.02)
235 126 83 43 4l 41 —— 0.64 (0.43,0.94)
CrCl (mL/min)
<60 135 78 57 68 56 — 0.51 (0.36,0.73)
260 61 39 22 32 20 L 0.82(0.46,1.45)
Regimen
Cisplatin plus 5-FU 77 59 18 51 17 —_—.- 0.54 (0.30,0.94)
Carboplatin plus 5-FU 108 52 56 45 55 . 0.62(0.42,0.93)
Carboplatin plus paclitaxel 1 6 5 4 4 — 0.22(0.04,1.25)
[ T T 1
0 0.5 1 1.5 2

<-------CCRT Better = CMT Better---—-->

Figure 3. Subgroup analysis for overall survival time between CCRT and chemotherapy alone in
advanced-stage ESCC. OS: overall survival; CCRT: concurrent chemoradiotherapy; CMT: chemother-
apy; HR: hazard ratio; CI: confidence interval;, ESCC: esophageal squamous cell carcinoma; BMI: body
mass index; ECOG: Eastern Cooperative Oncology Group; PS: performance status; Hb: hemoglobin;
CrCl: creatinine clearance; and 5-FU: 5-fluorouracil.
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Figure 5. Progression-free survival between CCRT and chemotherapy alone in stage IVA (without dis-
tant metastasis; (A) and IVB (with distant metastasis; (B) ESCC. PFS: progression-free survival; CCRT:
concurrent chemoradiotherapy; HR: hazard ratio; CI: confidence interval; and ESCC: esophageal

squamous cell carcinoma.

Table 3. Response rate.

( 1?511{;1"7) Chemo(trllle:;a;;;r Alone p-Value
Complete response, n (%) 0(0) 0 (0)
Partial response, n (%) 51 (43.6) 18 (22.8)
Stable disease, n (%) 28 (23.9) 16 (20.3)
Progressive disease, n (%) 20 (17.1) 19 (24.1)
ORR per ITT, n (%) 51 (43.6) 18 (22.8) 0.003
ORR per assessable, n (%) 51 (51.5) 18 (34.0) 0.018

CCRT: concurrent chemoradiotherapy; ORR: objective response rate; and ITT: intention-to-treat.
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3.6. Safety

Table 4 provides a summary of the toxicity profiles. The inclusion of concurrent RT
with chemotherapy led to significantly more cases of neutropenia, leukopenia, thrombocy-
topenia, febrile neutropenia, radiation-associated pneumonitis, and radiation-associated
dermatitis. Radiation-associated pneumonitis and dermatitis are mostly mild.

Table 4. Safety.

CCRT Chemotherapy Alone
(n =116) (n=72)
AEs
All Grade Grade 3-4 All Grade Grade 3-4
n (%) n (%) n (%) n (%)
Hematologic

Neutropenia *** 83 (71.6) 30 (25.9) 23 (31.9) 4 (5.6)
Leukopenia *** 95 (81.9) 29 (25.0) 25 (34.7) 4 (5.6)
Thrombocytopenia *** 58 (50.0) 22 (19.0) 13 (18.1) 7(9.7)

Anemia 110 (94.8) 24 (20.7) 65 (90.3) 14 (19.4)
Febrile neutropenia *** 18 (15.5) 18 (15.5) 2(2.8) 2(2.8)

Non-hematologic
Nausea 20 (17.2) 1(0.9) 6 (8.3) 0(0.0)
Vomiting 18 (15.5) 1(0.9) 6 (8.3) 0(0.0)
Diarrhea 8 (6.9) 1(0.9) 3(4.2) 0(0.0)
Elevated ALT 5 (4.3) 1(0.9) 4 (5.6) 0(0.0)
Fatigue 22 (19.0) 3(2.6) 9 (12.5) 0(0.0)
Radiation-associated

Esophagitis 10 (8.6) 1(0.9) 2 (2.8) 0(0.0)
Pneumonitis * 21 (18.1) 0(0.0) 4 (5.6) 0(0.0)
Dermatitis * 25 (21.6) 5 (4.3) 3(4.2) 0(0.0)
Mucositis 17 (14.7) 1(0.9) 6 (8.3) 0(0.0)
Tracheoesophageal fistula 6(5.2) 6(5.2) 1(1.4) 1(1.4)

* Statistically significant difference of all grade AEs between CCRT and CMT (p-value < 0.05). ** Statistically
significant difference of grade 3—4 AEs between CCRT and CMT (p-value < 0.05). AEs: adverse events; CCRT:
concurrent chemoradiotherapy; and ALT: alanine transaminase.

4. Discussion

This study compared the real-world efficacy and toxicity of CCRT versus chemother-
apy alone as first-line palliative treatments in patients with advanced-stage ESCC. The
addition of concurrent RT to chemotherapy improved the OS, PFS, and RR. However,
after employing a multivariable Cox proportional hazards model to adjust for potential
confounding factors, the benefit of concurrent RT was not observed. These benefits were
predominantly observed in patients without distant metastasis (stage IVA) but not in those
with distant metastatic disease (stage IVB). It is also important to note that adding RT
increased toxicity.

Dysphagia and malnutrition, resulting from primary tumors in esophageal cancer,
significantly impact patients’ QoL and survival times [20]. While palliative chemotherapy
is essential for controlling systemic disease and improving survival times in patients with
advanced-stage ESCC [21], achieving effective local control of the primary tumor is crucial
for symptom relief and improving both QoL and survival outcomes. RT is particularly
effective in alleviating dysphagia and managing local tumor growth, thereby preventing
further tumor invasion and reducing complications. Brachytherapy is another option for
relieving dysphagia [22]; however, it is less commonly used and not available in all centers
compared to RT. This is due to the need for experienced practitioners and careful patient
selection, given the high risk of TE fistula.

Adding palliative RT treatment for patients with well-controlled metastatic esophageal
cancer following palliative chemotherapy has been shown to improve PFS time compared
to palliative chemotherapy alone [23,24]. However, some patients may experience tu-
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mor progression during chemotherapy, potentially missing the opportunity to undergo
RT. Consequently, CCRT has been investigated as a treatment option for advanced-stage
ESCC. Currently, no guidelines recommend CCRT for advanced-stage ESCC due to in-
sufficient evidence [18,25]. Palliative chemotherapy, with or without immunotherapy,
is currently suggested for advanced-stage ESCC, including unresectable T4 or distant
metastasis [9,11,18,25].

Our study showed that patients treated with chemotherapy alone had a median OS
time of 5.79 months and a median PFS time of 3.5 months. Compared to recent randomized
controlled trials (RCTs) of advanced-stage ESCC [9,11], our study showed lower median
OS and PFS. The median OS times for patients in the Keynote-590 [11] and Checkmate-
648 [9] trials were 9.8 and 10.7 months, respectively, while the median PFS times were
5.8 and 5.6 months, respectively. These differences may be attributed to variations in the
patients’ backgrounds between RCTs and real-world settings. Our study included a greater
proportion of frail patients with more comorbidities, such as chronic kidney disease, as well
as poorer ECOG performance status. Additionally, although our study included patients
receiving chemotherapy regimens with either cisplatin or carboplatin combinations, the
RCTs included only cisplatin combinations. However, carboplatin is a viable option for
cisplatin-ineligible advanced-stage ESCC patients, with comparable OS times, PFS times,
and ORRs [21]. This suggests that the RCTs excluded patients who were deemed ineligible
for cisplatin, potentially due to poor ECOG performance status or impaired renal function.
Furthermore, only 26% of our study participants received subsequent treatments, compared
with 60% in the RCTs, which contributed to the lower OS times. Nonetheless, our findings
align with previous real-world studies reporting median OS times of 6-7 months [16,26]
and a median PFS time of approximately 4 months [16,27]. Collectively, our findings
emphasize the differences in OS times related to varying baseline clinical characteristics
and subsequent treatments.

Access to immunotherapy in Thailand is limited due to its high cost. Therefore, RT is
considered a viable option for enhancing the efficacy of chemotherapy alone. In our study,
CCRT substantially increased OS time and PFS time in patients with advanced-stage ESCC
compared to those treated with chemotherapy alone. However, due to the retrospective
design, some factors were imbalanced between the two groups, potentially confounding
survival outcomes. Patients in the CCRT group had better ECOG performance status, fewer
distant metastasis, fewer liver and lung metastases, and higher hemoglobin and serum
albumin levels, which may have contributed to longer survival outcomes. Additionally,
patients in the CCRT group had a higher T stage, possibly indicating symptoms requiring
local treatment, leading to selection bias. To account for these factors, we used a multi-
variable Cox proportional hazards model. After adjustment, CCRT did not significantly
improve OS compared to chemotherapy alone.

Subgroup analysis from our study showed that the survival benefit was not observed
in patients with distant metastasis (stage IVB). These findings align with those of a prior
study, which indicated that CCRT using cisplatin and paclitaxel did not lead to a significant
improvement in OS times when compared to chemotherapy alone in metastatic ESCC
(16.8 vs. 14.8 months; p = 0.56) [28]. Conversely, some studies have demonstrated the
benefits of CCRT even in patients with distant metastases [17,29,30]. Differences in patient
and tumor characteristics and treatment conditions likely influenced survival outcomes.
One Western retrospective study by Guttman et al. (2017) demonstrated a survival benefit
of CCRT over chemotherapy alone in metastatic esophageal carcinoma with an OS time
of 11.3 vs. 8.3 months (p < 0.001) [29]. However, it predominantly included patients with
esophageal adenocarcinoma, which comprises approximately 75% of all patients. Another
eastern retrospective study by Lyu et al. (2018) showed significantly improved OS times
with CCRT compared to chemotherapy alone, at 14.0 vs. 11.0 months (p = 0.007) [17].
Although that study included only patients with ESCC, only those with a good ECOG
performance status were included, and only cisplatin combinations were allowed with RT
doses higher than 50 Gy. Thus, the benefits of CCRT in metastatic ESCC remain inconclusive.
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Further prospective studies in metastatic ESCC are necessary due to the inconsistencies in
outcomes and the limited number of studies.

Our study demonstrated that patients with stage IVA ESCC, an advanced stage with-
out distant metastasis, achieved a survival benefit in terms of both OS time and PFS time
from CCRT compared to chemotherapy alone. These findings are consistent with those of an
earlier study [16] that reported an OS time of 10.5 vs. 7.6 months (p = 0.0029) and a PFS time
of 8.9 vs. 5.4 months (p = 0.0098). The OS time in our study also aligns with previous single-
arm retrospective studies that reported an OS time of approximately 10-12 months [31-33].
Taken together, these results suggest that CCRT should be considered for advanced-stage
ESCC, especially for stage IVA.

In addition to M staging, subgroup analysis showed that the benefits of CCRT on
OS were consistent regardless of sex, age, BMI, or baseline hemoglobin level. Patients
with good ECOG performance status, T4 lesion and no hypoalbuminemia derived greater
benefit from CCRT over that from chemotherapy alone. T4 lesions require local control
to prevent further invasion and complications [34]. Tracheoesophageal (TE) fistula is a
potentially serious risk factor for patients receiving CCRT due to its poor prognosis. This
event is highly predicted in patients with T4 ulcerative-type tumors and invasion of the
bronchus or trachea [33]. Although our study showed that the risk of TE fistula was not
significantly higher in the CCRT cohort compared to the chemotherapy alone cohort, this
risk should still be considered. Furthermore, the subgroup analysis should be interpreted
with caution because the small sample size might have affected the outcomes.

The ORR of palliative chemotherapy alone in our study was consistent with previous
studies (approximately 30%) for combination chemotherapy [4,35]. Our study revealed that
CCRT improved ORRs by approximately 50%. Tumor response is strongly associated with
improved OS [28] and may also improve dysphagia and QoL. However, our retrospective
study did not collect QoL data, which should be evaluated in future research, including
QoL and dysphagia scores or swallowing improvements. Taken together, although the
survival benefit of CCRT remains uncertain, symptomatic primary tumors could be a key
factor in considering RT to increase RR and reduce the burden of the primary lesion.

Toxicity is a crucial factor when adding RT to chemotherapy. CCRT significantly
increased hematologic toxicities, including neutropenia, leukopenia, febrile neutropenia,
and thrombocytopenia, both in all grades and in grades 3—4, compared to chemotherapy
alone. Radiation-associated pneumonitis occurred in approximately 18% of the patients
but it was generally mild. TE fistula occurred in approximately 5% of patients in the CCRT
group, which was not significantly different from the 1.2% in the chemotherapy alone
group. Overall, treatment-related AEs observed in this study were mild and manageable.
These findings suggest that CCRT is generally tolerated and is clinically feasible in patients
with advanced-stage ESCC. However, the risks and potential complications of RT, along
with its benefits, should be carefully considered and discussed with individual patients.

A key strength of our study is its contribution to addressing the significant gap in
the current knowledge regarding optimal treatment strategies to improve OS in patients
with advanced-stage ESCC, especially when access to immunotherapy in addition to
chemotherapy is limited. Furthermore, we employed statistical methods to adjust for
the bias inherent to the nature of a retrospective study, including a multivariate Cox
proportional hazards model to strengthen the validity of our results and provide a more
accurate assessment of the benefits of CCRT. Additionally, our comprehensive subgroup
analyses of OS times are essential for guiding physicians in tailoring treatment strategies
and making informed decisions for individual patients.

This study has some limitations. The main limitation is its retrospective design, which
lacks randomization and may introduce selection bias. To mitigate this issue, a multivariate
Cox proportional hazards model was used to adjust for potential confounding variables.
Second, the treatment regimens for the comparator group, who received chemotherapy
alone, may not reflect the current standard of care, as immunotherapy is now included as a
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first-line treatment option. However, given the high cost of immunotherapy, many patients
cannot afford it, making chemotherapy the standard practice in our setting.

In conclusion, CCRT did not provide a benefit to all unselected patients with advanced-
stage ESCC, and higher rates of adverse events were expected. Thus, adding concurrent
RT is particularly considered for patients with stage IVA ESCC with good performance
status, as it has been shown to improve OS, PFS, and ORRs compared to chemotherapy
alone. Further prospective studies with larger sample sizes, especially those with distant
metastases, should be conducted to assess the role of CCRT. Dysphagia scores and QoL
should be evaluated as key concerns when considering CCRT, along with survival benefits.
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