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Objective: Esophageal cancer is a therapeutic challenge in most healthcare
systems. Most patients present with locally advanced disease at diagnosis.
Concurrent chemoradiotherapy (CRT) is the standard treatment for locally
advanced esophageal carcinoma. Since achieving a complete pathological
response in postoperative specimens following neoadjuvant therapy is
associated with improved patient survival, this study was designed to evaluate
the pathologic response of localized or locally advanced esophageal carcinoma
to induction chemotherapy followed by preoperative concurrent chemotherapy
and hypofractionated radiotherapy (HFR).

Methods: This single-arm clinical trial (IRCT20210623051676N1) evaluated
patients with squamous cell carcinoma or adenocarcinoma of the esophagus,
stage cT2-T4a NO MO or cT1-T4a N+ MO. Patients received 3-5 cycles of weekly
induction chemotherapy with the paclitaxel (50 mg/m2) and carboplatin
(AUC=2) regimen, followed by weekly concurrent CRT with the same
chemotherapy regimen. The radiation dose was 40 Gy, delivered over 16
fractions, 5 days per week (2.5 Gray/fraction). Patients underwent surgery 4-6
weeks after completion of CRT. The surgical specimens were evaluated for
pathological response. A p-value of < 0.05 was considered significant in
all analyses.
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Results: Out of 54 patients enrolled in this study, 45 completed the neoadjuvant
protocol. Of these 45 patients, 32 underwent surgery and were finally analyzed.
The mean age of the patients was 59.9 + 8.6 years (range, 37-75 years). The
location of the tumor was in the mid-thoracic esophagus in most patients (21,
65.6%) and the most common histological type was SCC (29, 90.6%). The median
number of induction and concurrent chemotherapy cycles was 5 (4.8 + 1.3
course, range, 1-10) and 3 (2.6 + 0.8 course, range, 0-4), respectively. Among 45
patients who completed the neoadjuvant protocol, the most common toxicities
were grade 3 neutropenia (15.6%), acute renal failure (4.4%), and odynophagia
(37.8%). Nearly two-thirds of the patients experienced complete or near-
complete responses (71.9%, 23 patients). Partial response was reported in 6
patients (18.8%) and poor response in 3 patients (9.4%).

Conclusion: Preoperative induction chemotherapy followed by HFR with
concurrent chemotherapy has low toxicity and side effects, good tolerance,
and significant efficacy in the treatment of patients with esophageal cancer.

Clinical trial registration: https://irct.behdasht.gov.ir/trial/59930,

identifier NCT05745545.

KEYWORDS

concurrent chemoradiotherapy, esophageal cancer, hypofractionated radiotherapy,
induction chemotherapy, pathologic response

Introduction

Esophageal cancer is a prevalent and aggressive malignancy,
encompassing two main histological subtypes: Esophageal Squamous
Cell Carcinoma (ESCC) and Esophageal Adenocarcinoma (EAC).
ESCC and EAC exhibit distinct epidemiological and clinical
characteristics. ESCC is particularly prevalent in the northern and
northeastern regions of Iran (1, 2). Treatment options for this disease
have evolved, with a growing focus on neoadjuvant chemoradiotherapy
(CRT). CRT combines chemotherapy and radiotherapy (RT) before
surgery, offering several advantages, and several studies have
demonstrated that neoadjuvant CRT leads to superior pathological
complete response, regional control, and overall survival compared to
esophagectomy alone (3-5).

Several studies have shown the prognostic significance of a
complete pathologic response after initial treatment for esophageal
cancer patients on survival outcomes (6-13).

Conventional fractionated radiotherapy (CFR) has been the standard
neoadjuvant treatment. However, its prolonged duration and associated
costs raise concerns. Hypofractionated radiotherapy (HFR) offers an
alternative approach, delivering higher doses than 2 Gy per fraction with
fewer overall fractions. HFR has proven effective in treating other cancers
like prostate, breast, and locally advanced head and neck cancers, and its
potential in esophageal cancer is gaining support (14-17).

Several studies have demonstrated the safety and efficacy of
HER versus CFR in esophageal cancer patients in terms of survival,
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pathologic response, reduced treatment time, and decreased
healthcare costs (18-21).

The effectiveness of adding induction chemotherapy before
chemoradiation for resectable esophageal cancer is still unclear.
While some studies show potential benefits (22), others do not (23).
However, using induction chemotherapy reduces dysphagia and
improves radiotherapy treatment tolerance, especially when there
are delays or limitations in accessing radiation therapy.

Due to the relatively high prevalence of esophageal carcinoma
in the Khorasan region and the scarcity of RT resources, researchers
hope to be able to increase the effectiveness of pre-operative
treatments by using an induction chemotherapy program and a
shorter course of RT, while also reducing costs. Therefore, this study
was conducted to evaluate the pathological response of localized or
locally advanced esophageal carcinoma to induction chemotherapy
and concurrent chemotherapy with HFR before surgery.

Materials and methods

This clinical trial enrolled patients with esophageal cancer who
had undergone endoscopic biopsy confirming the diagnosis of
ESCC or EAC and had presented to the Omid, Imam Reza, and
Hashemi Nejad hospitals in Mashhad between 2021 and 2023.
Patients underwent staging evaluation with barium swallow and
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chest and abdominal CT scans to assess local and distant metastasis.
Patients suspected of having T1 or T4 primary tumors based on
these evaluations also underwent endoscopic ultrasound. Patients
with ¢T2-T4a NO MO or ¢T1-T4a N+ MO primary tumors and
patients with grade III dysphagia or higher were included in the
study (based on the study by Fang and colleagues (24), grade III
dysphagia or higher in patients with esophageal cancer predicts T3
and higher lesions with 100% specificity). Routine laboratory tests,
including complete blood count, liver and kidney function tests, and
serum albumin levels, were also evaluated for these patients. The
inclusion criteria encompassed the following aspects: (a) patients
with carcinoma in the thoracic or abdominal esophagus, (b)
patients with performance status >70% by Karnofsky criteria
or <1 by ECOG criteria, (c) patients with grade III dysphagia
or higher or stage cT2-T4a NO MO or ¢T1-T4a N+ MO disease based
on staging findings, and (d) patients with consent to complete the
entire treatment plan, including surgery. Exclusion criteria
comprised: (a) patients with metastatic disease, (b) patients with
cervical esophageal carcinoma, (c) patients with tumors invading
the heart, trachea, bronchus, or aorta, (d) patients who refuse to
undergo surgery, and (e) patients with previous history of cancer or
other comorbidities that would prevent completion of the
treatment plan.

All participants provided informed consent. The study protocol
was approved by the Ethical Committee of Mashhad University of
Medical Sciences (IRRMUMS.MEDICAL.REC.1400.482). This
clinical trial was registered in the Iranian Clinical Trials Registry
(IRCT20210623051676N1).

Participants underwent three to five cycles of weekly induction
chemotherapy with a combination regimen of paclitaxel (50 mg/m2)
and carboplatin (AUC=2), followed by weekly concurrent CRT with
the same regimen for three cycles and RT at a dose of 40 Gy with 2.5
Gy fractions over 16 sessions, five sessions per week. RT was delivered
using the three-dimensional conformal radiotherapy (3DCRT)
technique with a linear accelerator. The treatment volumes
consisted of Gross Tumor Volume (GTV) which included the
volume of the primary esophageal tumor and involved regional
lymph nodes based on findings from endoscopy, barium swallow,
CT scan, and endoscopic ultrasound (if performed); Clinical Target
Volume (CTV) which included areas with potential tumor
involvement, obtained by adding a 1 cm radial margin and a 3 cm
longitudinal margin to the GTV on each side, while not exceeding
anatomical boundaries; and Planning Target Volume (PTV) which
was obtained by adding a 0.5 to 1 cm margin to the CTV in all
directions to account for uncertainties.

Patients were visited by their treating physician once a week to
assess and record any potential treatment-related side effects.
Laboratory tests, including complete blood count and kidney
function tests, were requested for the patients, and the results
were recorded in their medical records. During RT, in case of
severe side effects and the need to halt the treatment, a maximum
one-week treatment break was acceptable, and the patient remained
in the study. However, if the delay was more than one week and the
patient did not agree to surgery or could not tolerate surgery, the
patient was withdrawn from the study. After 4-6 weeks of
completing neoadjuvant treatment, patients underwent
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esophagectomy either transhiatally or transthoracically, and the
surgical specimens were evaluated for pathological response.

Tumor response to preoperative treatment was pathologically
evaluated using the College of American Pathologists (CAP) criteria
(25) (Table 1) (Figure 1) Post-surgical complications were
monitored and recorded for up to one month (Table 2).

The sample size was estimated based on the AleDavood et al.
study’s findings (26). Considering a 52% combined complete and
relative success rate, 5% type I error, and 15% precision, the
estimated sample size was 43 patients. The collected data were
analyzed with SPSS software version 21. Descriptive statistics were
reported for continuous variables with normal distribution using
mean * standard deviation (SD), for continuous variables with non-
normal distribution using median (interquartile range, IQR), and
for categorical variables using frequency (N%) counts, normality of
variables investigated by Shapiro Wilk. To compare categorical
variables between the study groups, the chi-square test (or Fisher’s
exact test) was used. The Mann-Whitney U test was used to
compare numerical variables between two groups.

In all tests, p < 0.05 was considered statistically significant.

Results

Between 2021 and 2023, 98 patients with esophageal cancer who
were referred to the Omid, Imam Reza, and Shahid Hashemi Nejad
hospitals in Mashhad were evaluated for eligibility criteria. Eight
patients were excluded due to metastasis at diagnosis, 11 patients
due to refusal to participate in the study, 6 patients due to a
malignant lesion in the cervical esophagus, 5 patients due to
evidence of invasion of the heart, trachea, bronchus, or aorta on
preoperative imaging, and 14 patients due to uncontrolled
underlying medical conditions including diabetes, hypertension,
chronic kidney disease, and chronic liver disease were ineligible for
the study. A total of 54 patients who met the inclusion criteria were
enrolled in the study to receive the neoadjuvant treatment protocol
of induction chemotherapy and concurrent hypofractionated CRT.
Nine patients were excluded from the protocol during treatment.
Six patients who initially responded to induction chemotherapy
subsequently withdrew consent for surgery after radiotherapy
due to their symptom resolution. These patients were then

TABLE 1 College of American Pathologists (CAP) criteria, tumor
regression score in esophageal cancer.

Description Tumor
Regression
Score

No viable cancer cells (complete response) 0

Single cells or rare small groups of cancer cells (near 1

complete response)

Residual cancer with evident tumor regression, but more 2
than single cells or rare small groups of cancer cells
(partial response)

Extensive residual cancer with no evident tumor regression 3
(poor or no response)
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FIGURE 1

Photomicrographs of (A) Poorly differentiated esophageal squamous cell carcinoma, pretreatment (40x); (B) Complete pathologic response after
treatment (10x); (C) Near complete response after treatment (arrow head showing small group of cancer cells).

switched to a definitive chemoradiotherapy plan. Three patients
discontinued treatment between induction chemotherapy
and chemoradiotherapy. Among the 45 patients who completed
the neoadjuvant treatment protocol, 13 were excluded from further
analysis. Following CRT, two patients were lost to follow-up,
four were medically unfit for surgery, and seven withdrew their
initial consent for surgery due to symptom resolution and
their concerns about surgery-related mortality and morbidity. 32
patients underwent surgery and were included in the final
analysis (Figure 2).

The mean age of the patients was 59.9 + 8.6 years (range 37-75
years). Table 3 presents detailed demographic data for patients who
completed the entire protocol, including surgery.

For patients who completed the protocol including surgery, the
median number of induction chemotherapy cycles was 5 (4.8 + 1.3,
range 1-10). The median number of concurrent chemotherapy
cycles was 3 (2.6 + 0.8, range 0-4). Table 4 shows detailed
information on induction and concurrent chemotherapy cycles.
Both treatments were well tolerated in most patients, with a delay in
induction chemotherapy observed in only 4 patients (12.5%). There
were no delays in CRT. The median time interval between induction
chemotherapy and the start of CRT was 20.5 days (interquartile
range 9.25-37.25 days), and the median time interval between CRT
and surgery was 63 days (interquartile range 46.5-75.5
days) (Table 4).

Among patients who completed the neoadjuvant protocol (45
patients) the most common hematologic toxicity was grade 3
neutropenia (7 patients, 15.6%). Neutropenic fever was not
observed in any patient. Among non-hematologic toxicities, acute
kidney injury was reported in two patients (4.4%) and grade 2 or
higher odynophagia in 17 patients (37.8%). Among patients who
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undergone surgery (32 patients) acute surgical complications were
reported in seven patients (21.9%), with the most common
complications being sepsis (3 patients) and pleural effusion (2
patients). Surgical complications were associated with mortality in
four cases (one due to anastomotic leak and three due to
sepsis) (Table 2).

Complete response was reported in 17 patients (53.1%), near-
complete response in 6 patients (18.8%), partial response in 6
patients (18.8%), and poor response in 3 patients (9.4%) (Figure 3).

The frequency of complete and near complete responses in
patients who received <4 cycles, 5 cycles, and 26 cycles of induction
chemotherapy was 80% (8 patients), 66.7% (12 patients), and 75%
(3 patients), respectively. The chi-square test revealed no
statistically significant difference (p = 0.745). The frequency of
complete and near complete responses in patients who received <2
cycles and =3 cycles of concurrent chemotherapy was 66.7% (6) and
73.9% (17), respectively. No statistically significant difference was
found using the chi-square test (p = 0.682) (Table 5).

Table 6 shows no significant differences between complete/near
complete responders and partial/poor responders in terms of time
intervals between induction chemotherapy and CRT, or between
neoadjuvant therapy completion and surgery (Mann-Whitney U
test) (Table 6).

Discussion

In recent decades, neoadjuvant CRT has emerged as a promising
treatment approach for esophageal cancer. It offers several advantages
over surgery alone for esophageal cancer treatment. Firstly, adequate
blood supply and oxygenation are crucial for effective chemotherapy
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TABLE 2 Characteristics of neoadjuvant therapy-related adverse events
and acute surgical complications in the studied patients.

Total
(n=45)

Non-
operated
patients
(n=13)

Patients
who have

Variable

undergone
surgery
(n=32)

Hematologic

Neutropenic fever 0 (0%) 0 (0%) 0 (0%)
Grade 0 (0%) 0 (0%) 0 (0%)
3 thrombocytopenia

Grade 3 neutropenia 4 (12.5%) 3 (23.1%) 7 (15.6%)
Grade 3 anemia 0 (0%) 0 (0%) 0 (0%)
Acute kidney injury 1 (3.1%) 1(7.7%) 2 (4.4%)
Oral mucositis 0 (0%) 0 (0%) 0 (0%)
Odynophagia

No odynophagia 10 (31.3%) 7 (53.8%) 17 (37.8%)
Grade 8 (25%) 3 (23.1%) 11 (24.4%)
1 odynophagia

Grade 11 (34.4%) 3 (23.1%) 14 (31.1%)
2 odynophagia

Grade 3 (9.4%) 0 (0%) 3 (6.7%)
3 odynophagia

Acute Surgical Complications

No complications 25 (78.1%) - -
Pleural effusion 2 (6.3%) - -
Sepsis 3 (9.4%) - -
Anastomotic leak 1(3.1%) - -
Hydropneumothorax 1(3.1%) - -

" - " means this is not applicable for those patients.

and radiation sensitivity. Administering CRT before surgery
preserves the tumor’s vascular network, thereby enhancing
treatment efficacy. Secondly, CRT can shrink tumors, making
surgical resection easier and reducing the likelihood of positive
surgical margins. Thirdly, CRT-induced fibrosis and tumor cell
destruction minimize the risk of tumor spread during surgery,
consequently lowering the incidence of local recurrence. Finally,
studies have demonstrated that neoadjuvant CRT leads to superior
pathological complete response, regional control, and overall survival
compared to esophagectomy alone (3-5).

Several studies have shown the prognostic significance of a
complete pathologic response after initial treatment for esophageal
cancer patients (6-12). Esophageal cancer patients, regardless of
whether they have SCC or adenocarcinoma, who have residual
tumor in their resection specimens following preoperative therapy
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tend to have poorer survival (7, 9, 13, 27). In a review of 235 cases
where patients with esophageal or EGJ cancer underwent
chemoradiation before surgery, post-treatment pathologic stage
was the best predictor of survival (13).

CEFR has become the standard approach for preoperative RT in
esophageal cancer. However, concerns about prolonged treatment
times and increased costs have led to the exploration of HFR as a
potential alternative. HFR utilizes larger fraction sizes (greater than 2
Gy) compared to CFR while delivering a lower overall treatment dose.
This approach offers several potential benefits: improved local tumor
control through a higher effective biological dose to the tumor, and
reduced normal tissue toxicity by considering the a/b ratio of healthy
tissues (14, 28). Numerous studies have demonstrated the efficacy of
HEFR in various cancers, including lung (29, 30), prostate (31, 32),
breast (17, 33), advanced head and neck (16, 34), and advanced
unresectable esophageal cancer (15, 35). In particular, HFR has been
extensively studied in the context of preoperative treatment for
colorectal cancer. Research suggests that preoperative HFR (also
known as short-course RT) is as effective as CFR (long-course RT)
in terms of long-term survival (36-38).

The use of induction chemotherapy followed by chemoradiation
for resectable esophageal cancer remains controversial. Ajani et al.
found that patients with adenocarcinoma of the gastroesophageal
junction (GEJ) who received induction chemotherapy before
neoadjuvant CRT had a higher rate of pathologic complete
response compared to those treated with preoperative CRT alone
(22). Yoon et al. conducted a smaller, Phase II randomized trial
comparing preoperative CRT with or without induction
chemotherapy using S1 and oxaliplatin. Unlike the Ajani study, the
majority (98%) of Yoon et al.’s patients had ESCC. This study did not
demonstrate any improvement in pathologic complete response with
the addition of induction chemotherapy (23). Additionally, initiating
chemotherapy before CRT often results in symptom resolution,
which can improve tolerance to CRT. CRT can cause esophageal
inflammation and worsen swallowing difficulties, potentially
necessitating interventions such as feeding tube placement. In
settings with limited radiotherapy resources and long waitlists,
induction chemotherapy can help alleviate symptoms.

The present study in patients with esophageal cancer who
received induction chemotherapy followed by hypofractionated
CRT revealed a pathologic complete and near-complete response
rate of approximately 72%. Several studies have examined the
efficacy of HFR-based neoadjuvant CRT for esophageal cancer.

Walsh et al. (19) conducted a randomized trial comparing
surgery alone to a combination of HFR, chemotherapy, and
surgery in patients with EAC. Patients in the intervention group
received 40 Gy of RT over 15 fractions in 3 weeks followed by
surgery. Their study found a pathologic complete response rate of
25% in the multimodality treatment group.

Lyu et al. (18) conducted a randomized trial in China
comparing CFR and HFR-based neoadjuvant CRT for 110
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(= & : k)
Complete response (n=17, 53.1%)

'Near complete response (n=6, 18.8%)
Partial response (n=6, 18.8%)
Poor response (n=3, 9.4%)

FIGURE 2
CONSORT diagram of patient flow in the study. CRT, chemoradiotherapy.

patients with ESCC. Pathologic complete response rates were 78.6%
and 83.8% in the CFR and HFR groups, respectively, with no
statistically significant difference between the groups.

More recently, in 2024, Jiang et al. (39) investigated the efficacy
of HFR-based neoadjuvant CRT with a dose of 30 Gy in 12 fractions
combined with paclitaxel, carboplatin, and toripalimab in patients
with ESCC. Twenty patients underwent surgery, and a complete
pathologic response was achieved in 11 patients (55%).

In addition to the studies mentioned, four other studies have
investigated the role of HFR in patients with esophageal cancer who
have undergone non-surgical treatment strategies.

Ma et al. (35) conducted a prospective study comparing CFR
(60 Gy in 30 fractions) to a moderately hypofractionated regimen
(54-60 Gy in 18-20 fractions). Both groups received concurrent
chemotherapy with paclitaxel/cisplatin. The study used a definitive
CRT approach. The results showed that while overall survival was
similar between the two groups, the rate of locoregional failure was
significantly lower in patients treated with HFR (27% vs. 47.3%).

Walterbos et al. (40), Murray et al. (2019) (41), and Borg et al.
(2020) (42)conducted studies using a palliative approach, with HFR
administered to relieve dysphagia. These studies used regimens of
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20 Gy in 5 fractions, 30 Gy in 10 fractions, and 39 Gy in 13 fractions,
respectively. The results showed that HFR resulted in dysphagia
improvement in over 70% of patients.

Zhou et al. (2023) conducted a study in which 58 patients with
unresectable ESCC were treated with hypofractionated CRT (60 Gy
in 24 fractions concurrent with S-1). The study achieved a high
objective response rate of 91.3%, with 60.3% of patients achieving a
complete response according to RECIST criteria (43).

The present study’s findings and previous research consistently
demonstrate the effectiveness of hypofractionated CRT for
esophageal cancer. This approach offers high rates of pathologic
response and dysphagia resolution (Table 7).

In terms of safety, induction chemotherapy followed by
hypofractionated CRT has been shown to have a favorable
toxicity profile. The most common severe hematologic toxicity
observed in the present study was grade 3 neutropenia (15.6%),
while the most common severe non-hematologic toxicity was grade
2 or higher odynophagia/esophagitis (37.8%).

Studies by Lyu et al. (18), and Sridharan et al. (44) investigated
HEFR with RT fraction sizes of 2.33 to 3 Gy in esophageal cancer
patients. These studies reported grade 3 esophagitis and grade 3
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TABLE 3 Demographic characteristics of the studied patients who TABLE 4 Characteristics of neoadjuvant therapy for esophageal cancer
completed the protocol including surgery. in patients who completed the protocol including surgery.
Variables Frequency Percentage Variable Frequency Percentage
Gender Number of induction chemotherapy cycles
Male 17 53.1% 1 1 3.1%
Female 15 46.9% 3 1 3.1%
‘ Performance Status 4 8 25%
1 30 93.8% 5 18 56.3%
2 2 6.3% 6 2 6.3%
‘ Dysphagia Grade 7 1 3.1%
2 5 15.6% 10 1 3.1%
3 17 53.1% Number of concurrent CRT cycles
4 10 31.3% 0 1 3.1%
Tumor Location 1 3 9.4%
Middle thoracic 21 65.6% 2 5 15.6%
Lower thoracic/Esophagogastric junction 11 34.4% 3 21 65.6%
‘ Pathology 4 2 6.3%
Squamous cell carcinoma 29 90.6% Induction chemotherapy delay
Adenocarcinoma 3 9.4% No delay 28 87.5%
‘ Tumor Grade 7 days or less 3 9.4%
1 11 34.4% 8-14 days 1 3.1%
2 16 50% 15 days or more 0 0%
3 5 15.6% CRT Delay
No delay 32 100%
Delay 0 0%

CRT, chemoradiotherapy.

Pathologic response

Poor response
: 9%
Partial response m Complete response

o,
19% M Near-complete response

Complete response

53% 1 Partial response

Near-complete W Poor response
response
19%

FIGURE 3
Pathologic response to neoadjuvant therapy.
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TABLE 5 Comparison of the association between pathologic response
and number of concurrent and induction chemotherapy cycles.

Variable Complete and Near Partial and P-
Complete Response Poor Response Value

Induction chemotherapy cycles

less than or equal 8 (8%) 2 (2%) 0.745

to 4 cycles

5 cycles 12 (66.7%) 6 (33.3%)

more than or 3 (75%) 1 (25%)

equal to 6 cycles

Concurrent chemotherapy cycles

less than or equal 6 (66.7%) 3 (33.3%) 0.682

to 2 cycles

more than or 17 (73.9%) 6 (26.1%)

equal to 3 cycles

TABLE 6 Comparison of the association between pathologic response
and the time interval between induction chemotherapy and initiation of
CRT, as well as the time interval between completion of neoadjuvant
therapy and surgery.

Variable Complete and Partial and
Near-Complete Poor
Response Response
Median Median
(days) (IQR) (days) (IQR)
Interval between Induction 64 (45-77) 60 (54-76.5) 0.433
Chemotherapy and Initiation of
CRT (days)
Interval between Completion of | 20 (10-32) 28 (9-58.5) 0.869

Neoadjuvant Therapy and
Surgery (days)

SD, standard deviation; CRT, chemoradiotherapy.

TABLE 7 Esophageal cancer pathologic response to neoadjuvant HFR in
similar studies.

Patient Complete Near Com-
Number Response plete Response

Jiang 20 11 (55%) -

et al. (39)

Walsh 52 13 (25%) -

et al. (19)

Lyu ) 14 (33.3%) -

et al. (18)

This study = 32 17 (53.1%) 6 (18.8%)

neutropenia as the most common toxicities, although none led to
treatment discontinuation.

There are concerns regarding the potential for acute toxicities
such as esophagitis and late toxicities such as fistulas, pneumonitis,
cardiac toxicities, or hematologic toxicities associated with HFR for
esophageal cancer treatment. However, studies to date have not
shown any statistically significant differences in the incidence of
grade 3 or higher toxicities between patients treated with CFR
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regimens (2Gy/fraction) and those treated with HFR regimens
(3Gy/fraction) (18, 35).

Our study breaks new ground in Iran by being the first to adopt
this specific approach for esophageal cancer treatment. A team of
highly regarded experts in Iran conducted the study, which involved
a substantial number of patients.

Our study demonstrates a significant step forward in the
evaluation of hypofractionated CRT for esophageal cancer in Iran.
However, certain limitations need to be addressed in future
research. First, the non-randomized, single-arm design of the
study introduces the possibility of selection bias, which could
potentially affect the interpretation of the results. Second, the
majority of patients included in this study had Esophageal ESCC.
Therefore, generalizing the study’s findings to patients with EAC
may not be fully justified.

Conclusion

Preoperative induction chemotherapy followed by HFR with
concurrent chemotherapy has a low toxicity profile, manageable
side effects, good tolerance, and significant efficacy by offering high
rates of pathologic response in the treatment of patients with
esophageal cancer.
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