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Current evidence for the combined use of immunotherapy, low-dose
chemoradiotherapy, and epidermal growth factor receptor-targeted therapy for
the treatment of advanced esophageal squamous cell carcinoma is lacking. We
report the case of a 73-year-old woman with squamous cell carcinoma of upper
middle thoracic esophagus. After undergoing concurrent chemoradiotherapy
combined with immunotherapy and anti-angiogenic targeted therapy, the patient
achieved a progression-free survival of 17 months. To date, the patient has achieved
35 months of overall survival, which continues to extend, with a good quality of life.
Immunotherapy combined with low-dose concurrent chemoradiotherapy is a
promising option for elderly patients with advanced esophageal cancer who are
intolerant to standard treatments. The addition of an epidermal growth factor
receptor monoclonal antibody as a radiosensitizer improves therapeutic efficacy.
The combination of sintilimab and anlotinib has the potential to treat recurrent and
metastatic esophageal cancer. Tailoring treatment strategies for specific patient
groups is essential in personalized medicine.

esophageal carcinoma, immune checkpoint inhibitor, programmed cell death protein 1,
vascular endothelial growth factor receptor, low dose rate radiotherapy

1 Introduction

Esophageal cancer is the sixth leading cause of cancer-related deaths (1). Over half of
the new esophageal cancer cases occur in China (2), with esophageal squamous cell
carcinoma (ESCC) being the predominant pathological type (3). Available treatment
options include surgery, chemotherapy, radiotherapy, molecular-targeted therapy, and
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their combinations. However, the prognosis remains poor, with a
very low overall 5-year survival rate, especially among older people
(3). Although achieving effective treatment remains challenging,
recent advances in immunotherapy and targeted therapies have
demonstrated promise for improving outcomes (4-6).

Concurrent chemoradiotherapy (CRT) remains the cornerstone
treatment for locally advanced esophageal cancer, providing superior
local tumor control and survival benefits compared to radiotherapy
alone (7-9). The CROSS trial established paclitaxel plus carboplatin
as a preferred definitive CRT regimen, demonstrating improved
overall survival (OS) and disease-specific survival in both
preoperative and unresectable settings (10, 11). Additionally, the
RTOG 85-01 trial confirmed the benefits of CRT with fluorouracil
plus cisplatin, reporting a median survival advantage (14 vs. 9
months) and significantly improved 5-year OS (27% vs. 0%) over
radiotherapy alone, with sustained survival benefits at 8 and 10 years.
CRT also enhances local tumor control, reducing local failure rates
(47% vs. 65%) compared to radiotherapy alone. These findings
underscore CRT’s pivotal role in improving long-term outcomes in
esophageal cancer (7, 8).However, CRT-related toxicities, particularly
radiation-induced esophagitis and myelosuppression, often lead to
treatment discontinuation or suboptimal dosing, limiting its efficacy
in elderly or frail patients (12-14). In recent years, the integration of
immunotherapy and targeted therapy has emerged as a strategy to
enhance tumor response and mitigate resistance mechanisms (6, 15).
Preclinical and clinical studies suggest that EGFR-targeted agents,
such as nimotuzumab—an anti-EGFR monoclonal antibody—may
enhance radiosensitivity (16, 17). Despite these advancements, the
optimal strategy for combining CRT with immunotherapy and
targeted agents remains undefined, necessitating further clinical
investigation into novel treatment paradigms.

This case report describes the use of sintilimab, low-dose-rate
chemoradiotherapy, and nimotuzumab for the curative treatment of an
older patient with advanced esophageal squamous cell carcinoma,
followed by maintenance therapy with immunotherapy and
anti-angiogenesis treatment. In this case, immunotherapy played a
central role throughout treatment. The use of low-dose radiotherapy
helped reduce radiotherapy-related side effects and improve patient
tolerance. Preclinical studies suggest that LDRT enhances immune
responses by promoting tumor antigen release, increasing T cell
infiltration, and modifying the tumor microenvironment, potentially
improving tumor control when combined with immunotherapy (18).
Recent clinical studies have further supported these findings,
demonstrating that radiotherapy plus PD-1 inhibitors significantly
improve progression-free and overall survival in advanced solid
tumors (19). These data reinforce the potential of combining LDRT
with immunotherapy to optimize treatment efficacy in esophageal
cancer. Additionally, the concurrent use of albumin-bound paclitaxel
and nimotuzumab as radiosensitizing agents during weekly
radiotherapy sessions contributed significantly to improving

Abbreviations: CT, computed tomography; ESCC, esophageal squamous

cell carcinoma.
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chemotherapy sensitivity. The patient achieved progression-free
survival for 17 months and survived for over 35 months without
reaching the endpoint. These findings suggest the potential of this
combination to improve efficacy while maintaining tolerability,
particularly in older patients.

2 Case description
2.1 Primary concerns

A 73-year-old woman was admitted to our hospital on
October 15, 2021, due to the diagnosis of esophageal cancer for
more than 1 year and dysphagia with chest and back pain for more
than 1 month.

2.2 History of past illness

The patient was in good health and denied having any pre-
existing diseases, such as hypertension and diabetes.

2.3 Personal and family history

The family background did not include a history of similar
tumors, nor were there any instances of cardiovascular or
cerebrovascular diseases.

2.4 History of present illness

In September 2020, the patient was diagnosed with poorly
differentiated esophageal squamous cell carcinoma. Chest
computed tomography (CT) revealed esophageal wall thickening
and lymph node metastasis. The patient received anlotinib (12 mg,
days 1-14) as anti-angiogenesis therapy. In August 2021, follow-up
showed tumor progression, and immunosuppressive therapy was
recommended but declined. By September 2021, her swallowing
difficulty worsened, accompanied by chest and back pain, leading to
hospital admission for further evaluation and treatment.

2.5 Physical examination

The Karnofsky Performance Scale and Numeric Rating Scale
scores were 70 and 3, respectively. Enlarged lymph nodes were
palpable in the bilateral supraclavicular regions and were more
prominent on the right side, where the lymph nodes were fused,
with the largest measuring approximately 3 x 4 cm, having a hard
texture, and exhibiting poor mobility. No enlarged lymph nodes
were palpable. Bilateral lung breath sounds were normal and no
wheezing was detected. The heart rhythm was regular and no
pathological murmurs were heard in the valve auscultation areas.
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2.6 Laboratory examinations

The complete blood count, liver and kidney function,
coagulation function, and tumor marker levels were normal.

2.7 Imaging examinations

1. Gastroscopy performed at Nanhai District Public Health
Hospital of Foshan City (Figures 1A-C) revealed an
esophageal mass. Further immunohistochemistry
was recommended.

2. Pathology performed at Guangzhou Kangdu Clinical Testing
Center (Figures 1D, E): (Esophagus 17-21 c¢m from incisors)
Based on microscopic and immunohistochemical results, the
lesion was consistent with poorly differentiated esophageal
squamous cell carcinoma. Immunohistochemical results were
as follows: P40 (+++), Ki-67 (50%-+), P63 (++),and CK5/6 (++).

3. Contrast-enhanced CT of the chest and whole abdomen
(Figure 2A) revealed irregular thickening of the esophageal

10.3389/fonc.2025.1510371

wall at the cervical and upper-middle thoracic segments,
with multiple enlarged lymph nodes in the surrounding
area, bilateral supraclavicular fossa, and mediastinum,
suggesting esophageal cancer with multiple lymph node
metastases. Poor demarcation of the posterior tracheal
margin was noted.

2.8 Final diagnosis

Clinical staging was defined according to the 8th edition of
the American Joint Committee on Cancer Tumour, Node,
Metastasis staging system, combined with clinical, imaging,
and pathological diagnosis results, which indicated that the
tumor invaded the trachea, metastasized to the periesophageal,

supraclavicular, and mediastinal lymph nodes, and showed no
distant metastasis. The patient was clinically diagnosed with
ESCC of the cervical and upper middle thoracic esophagus
(cT4N3MO, stage IVA, G3).

FIGURE 1

Endoscopic and histopathological findings of the esophageal lesion. (A) Endoscopic image showing a lesion in the upper esophagus. (B) A tumor was
observed in the middle esophagus, approximately 17-24 cm from the incisor. The lesion circumferentially involved the lumen, appeared brittle, and bled
easily upon contact. (C) Another tumor was found in the lower esophagus, approximately 30-35 cm from the incisor. The lesion occupied about half of the
lumen, was friable, and bled easily upon contact. (D) Hematoxylin and eosin (H&E) staining of the biopsy specimen demonstrating malignant squamous
epithelial cells with irregular nuclei and high mitotic activity, indicative of poorly differentiated squamous cell carcinoma. (E) Immunohistochemical staining of
the biopsy specimen showing strong nuclear expression of p40, confirming the diagnosis of squamous cell carcinoma.
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FIGURE 2

10.3389/fonc.2025.1510371

(G)

Computed tomography (CT) at the start of treatment on October 20, 2021 (A), offline ART-based CT on November 17, 2021 (B), and post-
radiotherapy assessment CT on January 29, 2022 (C), showed progressive tumor shrinkage. Computed tomography (CT) on June 16, 2022 (D), after
maintenance therapy showed stable disease (SD); on March 24, 2023 (E), thoracic lesions remained stable, but esophageal thickening indicated
tumor progression. Following treatment with sintilimab and anlotinib, chest CT scans on January 23, 2024 (F), and April 16, 2024 (G), indicated

continued partial response

2.9 Treatment, outcome, and follow-up

In accordance with the treatment guidelines at the time, the
experience of the physician, and the preferences of the patient and
family, concurrent chemoradiotherapy combined with nimotuzumab
for radiosensitization and immunotherapy with sintilimab was
administered. Given the advanced age of the patient, the
comprehensive treatment approach, and financial considerations,
albumin-bound paclitaxel and nimotuzumab were administered at a
reduced dose. The specific treatment process is illustrated in Figure 3.

The patient was admitted with difficulty in swallowing. The
adaptive radiation therapy-based CT imaging after 20 radiotherapy
sessions (Figure 2B) and and post-radiotherapy assessment CT
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FIGURE 3
The flowchart of the treatment process of the patient.
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imaging (Figure 2C) showed significant tumor shrinkage, and the
difficulty in swallowing improved markedly. In June 2022, a
follow-up chest CT showed stable disease (Figure 2D), and the
patient completed maintenance therapy. A follow-up CT in March
2023 revealed continued tumor regression within the radiation field
but recurrence in the lower esophagus (Figure 2E). Recurrence
occurred more than six months later. Treatment with a
combination of sintilimab and anlotinib (8 mg) was resumed.
Chest CT scans performed on January 23 (Figure 2F) and April
16 (Figure 2G), 2024, showed a continued partial response.
During concurrent chemoradiotherapy and targeted therapy,
the patient experienced hematologic toxicity, primarily
manifesting as leukopenia and neutropenia. The lowest WBC

maintenance treatment:
Sintilimab 200mg q3w
anlotinib (12 mg, days 1-14)

The efficacy evaluation was PD.
Sintilimab 200mg q3w
anlotinib (8 mg, days 1-14)

2022.1.29 2024.4.16
---->@) - --»0) - »
2023.3.24

2022.6.16
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count (1.50 x10°/L) and neutrophil count (0.76 x10°/L) were
recorded on November 29, 2021, consistent with Grade III
neutropenia. In response, albumin-bound paclitaxel was
discontinued, and granulocyte colony-stimulating factor (G-CSF)
therapy was initiated, leading to hematologic recovery. Mild
decreases in hemoglobin and platelet counts were observed, but
no further episodes of severe myelosuppression occurred during the
subsequent course of radiotherapy combined with targeted therapy
(Figure 4). Grade II radiation esophagitis was managed with oral
oxycodone extended-release tablets (20 mg every 12 h), which
provided relief, and the patient was able to consume a liquid diet.
No other significant side effects were observed and no dosage
adjustments were made during treatment.

3 Patient perspective
On September 26, 2024, during a follow-up with the family of

the patient, they reported that the patient was very satisfied with the
treatment outcomes. The current condition was stable, and the

(A)

10.3389/fonc.2025.1510371

patient could eat normally on their own, although the swallowing
speed was slightly reduced.

4 Discussion

The treatment of advanced ESCC remains a significant
clinical challenge owing to the poor prognosis and limited
efficacy of conventional therapies. In recent years, the advent of
immunotherapy, particularly immune checkpoint inhibitors
targeting programmed cell death protein-1/programmed
death-ligand 1 pathway, has provided a new therapeutic avenue
for patients with advanced ESCC (4, 5, 20).

Definitive concurrent chemoradiotherapy has been suggested as
the primary treatment for patients with unresectable disease or for
those who are medically unfit for surgery. In the setting of Definitive
concurrent chemoradiotherapy, the Radiation Therapy Oncology
Group 85-01 trial recommended 50 Gy in 25 fractions as the
standard radiation dose (8, 21). According to the 2019 Chinese
Society of Clinical Oncologyguidelines, radiotherapy or
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FIGURE 4

Hematologic changes during treatment. (A) The patient developed Grade Ill neutropenia, with the lowest WBC count of 1.50 x10°/L and NEU count
of 0.76 x10°/L recorded on November 29, 2021. (B) A mild decline in HGB and PLT was observed, but no severe thrombocytopenia or anemia
occurred. WBC, White blood cell; NEU, neutrophil; HGB, Hemoglobin; PLT, platelet.
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chemoradiotherapy is still advised for older patients or those with
poor cardiopulmonary function or multiple comorbidities who are
not candidates for surgery. Radiotherapy is an effective option for
alleviating clinical symptoms such as bleeding, pain, and dysphagia
in advanced ESCC and for improving the quality of life, nutritional
status, and survival outcomes. One study confirmed that in older
patients with esophageal carcinoma who are not candidates for
surgery, concurrent chemoradiotherapy with a maximum total
radiation dose of 63 Gy (5 x1.8 Gy/week) results in significantly
better treatment outcomes than radiotherapy alone (22).

In the present study, definitive chemoradiotherapy was initially
considered. However, the extensive involvement of the tumor,
including airway invasion, along with a history of anlotinib
treatment and significant dysphagia, posed challenges. The
patient refused a gastrostomy for nutritional support, and
conventional fractionated chemoradiotherapy carries a high risk
of esophagotracheal fistula formation. Additionally, concern existed
that the patient might not tolerate the side effects of the treatment,
potentially leading to discontinuation.

According to previous studies, low-dose radiotherapy
combined with modified chemotherapy using a continuous
low-dose regimen can improve treatment compliance and
promote fistula healing in patients with esophageal cancer
complicated by esophagotracheal fistulas (23, 24). Low-dose
radiotherapy of 60 Gy (5 x1.2 Gy/week) in 50 fractions was
administered in the present study, reducing the per-fraction dose
and extending the treatment duration to prevent the tumor from
shrinking too rapidly while allowing for normal tissue repair. This
approach helped to minimize the risk of acute radiation-induced
mucositis and perforation. Our goal was to ensure that a sufficiently
high cumulative dose would still offer a chance for tumor control.
Older patients have poor tolerance to standard dual-drug
chemotherapy; therefore, for concurrent chemotherapy, weekly
albumin-bound paclitaxel at 100 mg was used owing to its
relatively low toxicity profile (25).

Preclinical studies have revealed that Nimotuzumab,
a humanized monoclonal antibody that targets epidermal
growth factor receptor, enhances radiosensitivity by promoting
radiation-induced apoptosis (26). In the intent-to-treat population,
the endoscopic complete response rates were 47.2% with
nimotuzumab and 33.3% without nimotuzumab (P = 0.17),
whereas the combined endoscopic complete response and
pathologic complete response rates were significantly higher with
nimotuzumab at 62.3% compared to 37.0% without it (P = 0.02).
Nimotuzumab combined with chemoradiotherapy can achieve better
complete response rates, extend survival, and does not increase
adverse effects (16, 27). Recent findings suggest that the
combination of nimotuzumab with radiotherapy is well tolerated
and produces favorable outcomes in older patients with unresectable
esophageal cancer (17). To further enhance the radiosensitization
effect of the treatment and considering the financial capacity of the
patient, we added nimotuzumab 50 mg/week was added as a targeted
therapy in this study.

Recent breakthroughs in immunotherapy have presented new
avenues for the treatment of advanced ESCC (4, 5, 20). Studies such
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as KEYNOTE-181 and ATTRACTION-03 have demonstrated
significant survival benefits of programmed cell death protein -1
inhibitors, including pembrolizumab and nivolumab, establishing
immunotherapy as a viable option for these patients (4, 5). The
ORIENT-15 trial further demonstrated that sintilimab combined
with chemotherapy offered superior survival outcomes compared
with chemotherapy alone, regardless A of programmed
death-ligand 1 expression (20). In accordance with the treatment
guidelines, second-line sintilimab immunotherapy combined with
chemoradiotherapy is recommended. Therefore, in the present
study, sintilimab immunotherapy was added in combination with
chemoradiotherapy and targeted therapy.

Antiangiogenic therapies are becoming integral to the treatment
of esophageal cancer. Anlotinib, a selective Vascular Endothelial
Growth Factor receptor 2 inhibitor, has demonstrated strong anti-
angiogenic and antitumor effects in preclinical models (28).Based on
the ALTER1102 study (29), the 2019 Chinese Society of Clinical
Oncology Eophageal Cancer Guidelines recommend anlotinib
monotherapy as second-line and beyond in advanced esophageal
squamous cell carcinoma. When combined with immunotherapy,
anlotinib can reshape the tumor microenvironment and enhance
immune cell infiltration and treatment efficacy, showing promise in
esophageal cancer and other malignancies (6, 15).At the end of
radiotherapy, partial response was achieved according to the
Response Evaluation Criteria in Solid tumors criteria 1.1 (30). As a
result, a combination of sintilimab and anlotinib maintenance
immunotherapy was initiated in January 2022 and continued until
June 2022 owing to financial constraints. The tumor recurred in
March 2023 and treatment with sintilimab and anlotinib remained
effective, with continued disease regression observed in April 2024. A
follow-up on September 26, 2024, revealed that the patient was well,
with no pain and normal eating ability.

This case report highlights the successful use of low-dose
radiotherapy combined with immunotherapy in a patient with stage
IVA esophageal cancer, achieving a progression-free survival of 17
months with ongoing overall survival. This treatment minimizes
radiotherapy-related side effects, improves tolerability, and enables
high-quality survival. Although the financial limitations of the
patient required reduced doses of nimotuzumab, this comprehensive
strategy proved to be effective. However, additional limitations should
be considered. The interaction between LDRT, immunotherapy, and
targeted therapy may vary among patients, potentially influencing
immune responses. Additionally, while myelosuppression was not
severe, mild radiation-induced esophagitis and fatigue were observed,
requiring supportive care. Further research is needed to refine the
balance between maximizing therapeutic efficacy and minimizing
adverse effects.

Due to the financial constraints and poor compliance of the
patient, testing for programmed death-ligand 1 and epidermal
growth factor receptor expression was incomplete. During the
later follow-up period, the patient refused hospitalization and
completed only outpatient CT scans. After May 2024, the patient
returned to their hometown and was not followed up at our
hospital, leaving incomplete imaging data. Current status updates
are available only via phone, and further studies are required to
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confirm the long-term benefits and broader applicability of
this approach.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding author.

Ethics statement

Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.

Author contributions

YY: Project administration, Software, Writing — original draft,
Writing - review & editing. XP: Methodology, Writing — review &
editing. LT: Investigation, Writing — review & editing. WH: Writing
- review & editing. WY: Funding acquisition, Writing - review
& editing.

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. This study were funded

References

1. Uhlenhopp DJ, Then EO, Sunkara T, Gaduputi V. Epidemiology of esophageal
cancer: update in global trends, etiology and risk factors. Clin J Gastroenterol. (2020)
13:1010-21. doi: 10.1007/s12328-020-01237-x

2. He S, Xia C, Li H, Cao M, Yang F, Yan X, et al. Cancer profiles in China and
comparisons with the USA: a comprehensive analysis in the incidence, mortality,
survival, staging, and attribution to risk factors. Sci China Life Sci. (2024) 67:122-31.
doi: 10.1007/s11427-023-2423-1

3. He S, Xu]J, Liu X, Zhen Y. Advances and challenges in the treatment of esophageal
cancer. Acta Pharm Sin B. (2021) 11:3379-92. doi: 10.1016/j.apsb.2021.03.008

4. Kato K, Cho BC, Takahashi M, Okada M, Lin C-Y, Chin K, et al. Nivolumab
versus chemotherapy in patients with advanced oesophageal squamous cell carcinoma
refractory or intolerant to previous chemotherapy (ATTRACTION-3): a multicentre,
randomised, open-label, phase 3 trial. Lancet Oncol. (2019) 20:1506-17. doi: 10.1016/
$1470-2045(19)30626-6

5. Kojima T, Shah MA, Muro K, Francois E, Adenis A, Hsu C-H, et al. Randomized
phase IIT KEYNOTE-181 study of pembrolizumab versus chemotherapy in advanced
esophageal cancer. J Clin Oncol Off ] Am Soc Clin Oncol. (2020) 38:4138-48.
doi: 10.1200/JC0.20.01888

6. LiuY, Ge Q Xu S, Li K, Liu Y. Efficacy and safety of anlotinib plus programmed
death-1 blockade versus anlotinib monotherapy as second or further-line treatment in
advanced esophageal squamous cell carcinoma: a retrospective study. Front Oncol.
(2022) 12:942678. doi: 10.3389/fonc.2022.942678

7. Herskovic A, Martz K, al-Sarraf M, Leichman L, Brindle ], Vaitkevicius V, et al.
Combined chemotherapy and radiotherapy compared with radiotherapy alone in
patients with cancer of the esophagus. N Engl ] Med. (1992) 326:1593-8.
doi: 10.1056/NEJM199206113262403

Frontiers in Oncology

10.3389/fonc.2025.1510371

by the Nanhai District of Foshan City Yang Wen, a well-known
Doctor Studio fund, and the Foshan Fourteenth Five-Year Key
Specialty Construction Project (2022).

Acknowledgments

We would like to thank Editage (www.editage.cn) for English
language editing.

Conflict of interest

The authors declare that this study was conducted in the
absence of any commercial or financial relationships that could
be construed as potential conflicts of interest.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

8. Cooper ]S, Guo MD, Herskovic A, Macdonald JS, Martenson JA, Al-Sarraf M,
et al. Chemoradiotherapy of locally advanced esophageal cancer: long-term follow-up
of a prospective randomized trial (RTOG 85-01). Radiation therapy oncology group.
JAMA. (1999) 281:1623-7. doi: 10.1001/jama.281.17.1623

9. Ajani JA, D’Amico TA, Bentrem DJ, Chao J, Corvera C, Das P, et al. Esophageal
and esophagogastric junction cancers, version 2.2019, NCCN clinical practice
guidelines in oncology. J Natl Compr Cancer Netw Jnccn. (2019) 17:855-83.
doi: 10.6004/jnccn.2019.0033

10. van Hagen P, Hulshof MCCM, van Lanschot JJB, Steyerberg EW, van Berge
Henegouwen MI, Wijnhoven BPL, et al. Preoperative chemoradiotherapy for
esophageal or junctional cancer. N Engl ] Med. (2012) 366:2074-84. doi: 10.1056/
NEJMoal112088

11. Ruppert BN, Watkins JM, Shirai K, Wahlquist AE, Garrett-Mayer E, Aguero EG,
et al. Cisplatin/irinotecan versus carboplatin/paclitaxel as definitive chemoradiotherapy
for locoregionally advanced esophageal cancer. Am ] Clin Oncol. (2010) 33:346-52.
doi: 10.1097/COC.0b013e3181aaca26

12. Ishikura S, Nihei K, Ohtsu A, Boku N, Hironaka S, Mera K, et al. Long-term
toxicity after definitive chemoradiotherapy for squamous cell carcinoma of the thoracic
esophagus. ] Clin Oncol Off ] Am Soc Clin Oncol. (2003) 21:2697-702. doi: 10.1200/
JCO.2003.03.055

13. Kato K, Muro K, Minashi K, Ohtsu A, Ishikura S, Boku N, et al. Phase II study of
chemoradiotherapy with 5-fluorouracil and cisplatin for stage II-III esophageal
squamous cell carcinoma: JCOG trial (JCOG 9906). Int ] Radiat Oncol Biol Phys.
(2011) 81:684-90. doi: 10.1016/j.ijrobp.2010.06.033

14. Higuchi K, Komori S, Tanabe S, Katada C, Azuma M, Ishiyama H, et al.
Definitive chemoradiation therapy with docetaxel, cisplatin, and 5-fluorouracil (DCF-

frontiersin.org


http://www.editage.cn
https://doi.org/10.1007/s12328-020-01237-x
https://doi.org/10.1007/s11427-023-2423-1
https://doi.org/10.1016/j.apsb.2021.03.008
https://doi.org/10.1016/S1470-2045(19)30626-6
https://doi.org/10.1016/S1470-2045(19)30626-6
https://doi.org/10.1200/JCO.20.01888
https://doi.org/10.3389/fonc.2022.942678
https://doi.org/10.1056/NEJM199206113262403
https://doi.org/10.1001/jama.281.17.1623
https://doi.org/10.6004/jnccn.2019.0033
https://doi.org/10.1056/NEJMoa1112088
https://doi.org/10.1056/NEJMoa1112088
https://doi.org/10.1097/COC.0b013e3181aaca26
https://doi.org/10.1200/JCO.2003.03.055
https://doi.org/10.1200/JCO.2003.03.055
https://doi.org/10.1016/j.ijrobp.2010.06.033
https://doi.org/10.3389/fonc.2025.1510371
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Yuan et al.

R) in advanced esophageal cancer: a phase 2 trial (KDOG 0501-P2). Int ] Radiat Oncol
Biol Phys. (2014) 89:872-9. doi: 10.1016/].ijrobp.2014.03.030

15. Yuan M, Zhu Z, Mao W, Wang H, Qian H, Wu J, et al. Anlotinib combined with
anti-PD-1 antibodies therapy in patients with advanced refractory solid tumors: A
single-center, observational, prospective study. Front Oncol. (2021) 11:683502.
doi: 10.3389/fonc.2021.683502

16. Kato K, Ura T, Koizumi W, Iwasa S, Katada C, Azuma M, et al. Nimotuzumab
combined with concurrent chemoradiotherapy in Japanese patients with esophageal
cancer: A phase I study. Cancer Sci. (2018) 109:785-93. doi: 10.1111/cas.13481

17. Yang X, Zhai Y, Bi N, Zhang T, Deng L, Wang W, et al. Radiotherapy combined
with nimotuzumab for elderly esophageal cancer patients: a phase II clinical trial. Chin |
Cancer Res. (2021) 33:53-60. doi: 10.21147/j.issn.1000-9604.2021.01.06

18. Klug F, Prakash H, Huber PE, Seibel T, Bender N, Halama N, et al. Low-dose
irradiation programs macrophage differentiation to an iNOS+/M1 phenotype that
orchestrates effective T cell immunotherapy. Cancer Cell. (2013) 24:589-602.
doi: 10.1016/j.ccr.2013.09.014

19. LiY, Lin L, Liu J, Cai X-W, Zhang Q, Song X-Y, et al. Phase II multicenter trial:
first-line immunochemotherapy with or without radiotherapy in metastatic esophageal
squamous cell cancer (SCR-ESCC-01). Future Oncol Lond Engl. (2023) 19:2291-6.
doi: 10.2217/fon-2023-0674

20. Lu Z, Wang ], Shu Y, Liu L, Kong L, Yang L, et al. Sintilimab versus placebo in
combination with chemotherapy as first line treatment for locally advanced or
metastatic oesophageal squamous cell carcinoma (ORIENT-15): multicentre,
randomised, double blind, phase 3 trial. BMJ. (2022) 377:¢068714. doi: 10.1136/bmj-
2021-068714

21. Minsky BD, Pajak TF, Ginsberg R]J, Pisansky TM, Martenson J, Komaki R, et al.
INT 0123 (radiation therapy oncology group 94-05) phase III trial of combined-modality
therapy for esophageal cancer: high-dose versus standard-dose radiation therapy. J Clin
Oncol Off ] Am Soc Clin Oncol. (2002) 20:1167-74. doi: 10.1200/JCO.2002.20.5.1167

22. Semrau R, Herzog SL, Vallbéhmer D, Kocher M, Hélscher A, Miiller R-P.
Radiotherapy in elderly patients with inoperable esophageal cancer. Is there a benefit?

Frontiers in Oncology

08

10.3389/fonc.2025.1510371

Strahlenther Onkol Organ Dtsch Rontgengesellschaft Al. (2012) 188:226-32.
doi: 10.1007/s00066-011-0039-2

23. Muto M, Ohtsu A, Miyamoto S, Muro K, Boku N, Ishikura S, et al. Concurrent
chemoradiotherapy for esophageal carcinoma patients with Malignant fistulae. Cancer.
(1999) 86:1406-13. doi: 10.1002/(SICI)1097-0142(19991015)86:8<1406::AID-
CNCR4>3.0.C0O;2-3

24. Koike R, Nishimura Y, Nakamatsu K, Kanamori S, Shibata T. Concurrent
chemoradiotherapy for esophageal cancer with Malignant fistula. Int ] Radiat Oncol
Biol Phys. (2008) 70:1418-22. doi: 10.1016/j.ijrobp.2007.08.060

25. Wang H-Y, Yao Z-H, Tang H, Zhao Y, Zhang X-S, Yao S-N, et al. Weekly
nanoparticle albumin-bound paclitaxel in combination with cisplatin versus weekly
solvent-based paclitaxel plus cisplatin as first-line therapy in chinese patients with
advanced esophageal squamous cell carcinoma. OncoTargets Ther. (2016) 9:5663-9.
doi: 10.2147/0OTT.S108580

26. Talavera A, Friemann R, Gomez-Puerta S, Martinez-Fleites C, Garrido G, Rabasa
A, et al. Nimotuzumab, an antitumor antibody that targets the epidermal growth factor
receptor, blocks ligand binding while permitting the active receptor conformation.
Cancer Res. (2009) 69:5851-9. doi: 10.1158/0008-5472.CAN-08-4518

27. de Castro Junior G, Segalla JG, de Azevedo SJ, Andrade CJ, Grabarz D, de Aratjo
Lima Franga B, et al. A randomised phase II study of chemoradiotherapy with or
without nimotuzumab in locally advanced oesophageal cancer: NICE trial. Eur ] Cancer
Oxf Engl 1990. (2018) 88:21-30. doi: 10.1016/j.ejca.2017.10.005

28. Xie C, Wan X, Quan H, Zheng M, Fu L, Li Y, et al. Preclinical characterization of
anlotinib, a highly potent and selective vascular endothelial growth factor receptor-2
inhibitor. Cancer Sci. (2018) 109:1207-19. doi: 10.1111/cas.13536

29. Huang J, Xiao J, Fang W, Lu P, Fan Q, Shu Y, et al. Anlotinib for previously
treated advanced or metastatic esophageal squamous cell carcinoma: a double-blind
randomized phase 2 trial. Cancer Med. (2021) 10:1681-9. doi: 10.1002/cam4.3771

30. Schwartz LH, Litiere S, de Vries E, Ford R, Gwyther S, Mandrekar S, et al.
RECIST 1.1-update and clarification: from the RECIST committee. Eur ] Cancer Oxf
Engl 1990. (2016) 62:132-7. doi: 10.1016/j.¢jca.2016.03.081

frontiersin.org


https://doi.org/10.1016/j.ijrobp.2014.03.030
https://doi.org/10.3389/fonc.2021.683502
https://doi.org/10.1111/cas.13481
https://doi.org/10.21147/j.issn.1000-9604.2021.01.06
https://doi.org/10.1016/j.ccr.2013.09.014
https://doi.org/10.2217/fon-2023-0674
https://doi.org/10.1136/bmj-2021-068714
https://doi.org/10.1136/bmj-2021-068714
https://doi.org/10.1200/JCO.2002.20.5.1167
https://doi.org/10.1007/s00066-011-0039-2
https://doi.org/10.1002/(SICI)1097-0142(19991015)86:8%3C1406::AID-CNCR4%3E3.0.CO;2-3
https://doi.org/10.1002/(SICI)1097-0142(19991015)86:8%3C1406::AID-CNCR4%3E3.0.CO;2-3
https://doi.org/10.1016/j.ijrobp.2007.08.060
https://doi.org/10.2147/OTT.S108580
https://doi.org/10.1158/0008-5472.CAN-08-4518
https://doi.org/10.1016/j.ejca.2017.10.005
https://doi.org/10.1111/cas.13536
https://doi.org/10.1002/cam4.3771
https://doi.org/10.1016/j.ejca.2016.03.081
https://doi.org/10.3389/fonc.2025.1510371
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Case Report: Esophageal cancer under comprehensive treatment strategy—application and clinical outcome analysis of combined immunotherapy, targeted therapy, and low-dose radiotherapy
	1 Introduction
	2 Case description
	2.1 Primary concerns
	2.2 History of past illness
	2.3 Personal and family history
	2.4 History of present illness
	2.5 Physical examination
	2.6 Laboratory examinations
	2.7 Imaging examinations
	2.8 Final diagnosis
	2.9 Treatment, outcome, and follow-up

	3 Patient perspective
	4 Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


