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ABSTRACT

Aims: Esophageal cancer is the seventh most common cause of death worldwide and the survival rate of patients with
metastatic esophageal cancer is very low. Although current guidelines recommend immunotherapy as a second-line treatment
for esophageal squamous cell carcinoma (SCC), a significant proportion of patients have difficulty accessing this treatment.
Therefore, conventional chemotherapy is used as second-line treatment. In this study, we aimed to compare the efficacy and
tolerability of irinotecan- and taxane-containing chemotherapy regimens as second-line treatments for patients with disease
progression after first-line cytotoxic chemotherapy.

Methods: This study included 43 patients with metastatic esophageal SCC at the time of diagnosis or relapse during follow-up.
The patients were divided into two groups: irinotecan-based chemotherapy regimens (n=21) and taxane-based chemotherapy
regimens (n=22). Demographic characteristics, treatment regimens, treatment responses, grade 3-4 toxicities, overall survival
(OS), and progression-free survival (PFS) were documented and analyzed using appropriate statistical methods.

Results: Of the 43 patients who received second-line treatment, 25 (58.1%) were male and 18 (41.9%) were female. The mean age
was 55.86£11.6 years. At the time of diagnosis, 72.1% of the patients had metastatic disease. The median OS was 5 months (95%
CIL 2.5 to 7.4) for the irinotecan-based regimen and 10 months (95% CI, 2.6 to 17.3) for the taxane-based regimen (p=0.122).
The median PFS was 4 months (95% CI, 2.9 to 5.0) in the irinotecan-based regimen group and 7 months (95% CI, 4.8 to 9.1) in
the taxane-based regimen group (p=0.80). There were no significant differences in OS and PFS between the two groups. Grade
3-4 neutropenia (p=0.046) and grade 3-4 neuropathy (p=0.034) were higher in the group receiving taxane-based regimens,
while grade 3-4 mucositis (p=0.027) was higher in the group receiving irinotecan-based regimens. There were no statistically
significant differences in other side effects (p>0.05).

Conclusion: We found no statistically significant difference in the median PFS and median OS between the two chemotherapy
groups used as second-line treatment for metastatic esophageal SCC. Grade 3-4 neutropenia and grade 3-4 neuropathy were
higher in the group receiving taxane-based regimens, while grade 3-4 mucositis was higher in the group receiving irinotecan-
based regimens. Although our study has limitations, such as its retrospective and single-center nature, it is one of the few
studies performed in this patient group in recent years and is important because it reflects our clinical practice.
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INTRODUCTION

Esophageal cancer is the seventh most common cause of
death worldwide, accounting for >400.000 deaths annually.!
There are two predominant subtypes of cancer, squamous
cell carcinoma (SCC) and adenocarcinoma. These subtypes
differ in several characteristics, including tumor location
and predisposing factors. Smoking and alcohol use are the
main risk factors for SCC, while Barrett’s esophagus, obesity
and smoking are risk factors for adenocarcinoma.> Although
the adenocarcinoma subtype is more common in western
countries, the predominant subtype is SCC.> More than one-
third of the patients with esophageal cancer are diagnosed at
the metastatic stage.* The prognosis of metastatic disease is
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extremely poor, with a 5-year survival rate of approximately
5%.°

Both Eastern and Western guidelines recommend endoscopic
treatment or upfront surgery for early stage tumors,
whereas surgery after neoadjuvant therapy is recommended
for locally advanced diseases. Palliative chemotherapy,
immunotherapy, and targeted therapies are recommended
for the treatment of metastatic diseases. For second-line
treatment, immunotherapy is recommended for patients with
access to immunotherapy, while palliative chemotherapy is
recommended for other patients.®
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Phase-2 trials of paclitaxel’, docetaxel’® and irinotecan,
chemotherapies in second-line treatment are available and
have shown modest survival. Among immunotherapy agents,
which are now an important part of oncologic treatment,
there are four phase-3 studies with positive results. In the
KEYNOTE-181 study, pembrolizumab was compared with
conventional chemotherapy, and pembrolizumab improved
overall survival (OS).”” In the ATTRACTION-3 study,
nivolumab was superior to taxanes (paclitaxel and docetaxel)
in terms of OS."* The ESCORT study also showed a survival
advantage of camrelizumab over chemotherapy.' Finally,
the RATIONALE-302 study demonstrated the superiority of
tislelizumab over taxanes and irinotecan."

Although current guidelines recommend immunotherapy
as second-line treatment for esophageal SCC in patients
with access, a significant proportion of patients worldwide
have problems accessing this treatment. Currently, there
are no widely accepted chemotherapy regimens for patients
who cannot receive immunotherapies. The aim of our study
was to compare the efficacy and tolerability of irinotecan-
and taxane-containing chemotherapy regimens, which are
widely used worldwide and an important part of our clinical
practice, as second-line treatments in patients who progress
after first-line cytotoxic chemotherapy.

METHODS

Ethics

Ethical approval was obtained from Van Yizincia Yil
University Non-interventional Clinical Researches Ethics
Committee (Date: 18.09.2023, Decision No: 2023/09-01).
The requirement for informed consent was waived owing to
the retrospective nature of the study. All procedures were
performed in accordance with. Ethical rules and principles of
the Declaration of Helsinki.

Study Population

Esophageal SCCs treated and followed up at Van Yiiziincii Y1l
University Medical Faculty Hospital between January 2011
and December 2023 were screened. The inclusion criteria were
as follows: (1) age >18 years; (2) cytologically or histologically
proven metastatic esophageal SCC; (3) treatment regimens
including irinotecan, paclitaxel, or docetaxel; (4) previous
treatment for recurrent metastatic disease and progression;
and (5) at least two cycles of chemotherapy. Exclusion
criteria were: (1) younger than 18 years of age; (2) no
pathologic or cytologic diagnosis; (3) non-SCC subtypes;
(4) no prior treatment for recurrent metastatic disease; (5)
patients receiving treatment other than chemotherapy (such
as targeted therapies and immunotherapies); (6) patients
whose chemotherapy regimen did not include irinotecan
or taxane group chemotherapy; and patients with missing
data. Patients enrolled in the study received irinotecan-
based regimens as second-line chemotherapy if they received
taxane-based chemotherapy as first-line chemotherapy, and
taxane-based chemotherapy as second-line chemotherapy if
they did not receive taxane-based chemotherapy as first-line
chemotherapy. Patients were screened prior to treatment by
history and physical examination for the presence of potential
side effects that may occur with second-line chemotherapy,
and no findings related to potential side effects were noted in
any of the patients.
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Evaluation

The medical records of the patients were collected,
including demographic characteristics, treatment regimens
and responses to treatment, grade 3-4 toxicities, date of
progression, date of the last follow-up, and date of death.
Performance scores were assessed according to the Eastern
Cooperative Oncology Group (ECOG) criteria. Progression-
free survival (PFS) was calculated as the time from second-
line treatment to the date of progression or death. OS was
calculated as the time from the start of second-line treatment
until death or last follow-up. Patients were divided into two
groups: those receiving irinotecan-based chemotherapy
regimens (irinotecan-folinic acid-fluorouracil (FOLFIRI) and
irinotecan) and those receiving taxane-based chemotherapy
regimens (paclitaxel and docetaxel). Radiological evaluations
were performed every eight weeks if there was no clinical
progression. The treatment response was evaluated according
to the Response Evaluation Criteria in Solid Tumors
(RECIST) 1.1. Toxicity was assessed by physical examination,
medical history and biochemical tests on day 1 of each
cycle. Toxicity was graded according to the National Cancer
Institute Common Toxicity Criteria (NCI-CTC version 3.0).
Only grade 3-4 toxicities were observed.

Statistical Analysis

The data analyses were conducted using IBM SPSS Statistics
for Windows Version 25.0 (Statistical Package for the Social
Sciences, IBM Corp., Armonk, NY, USA). Descriptive
statistics are presented as n and % for categorical variables,
and as median (min-max) and mean+SD for continuous
variables. Pearson’s Chi-square test and Fisher’s exact test
were used to compare categorical variables. The Kaplan-
Meier method was used to compare the OS and PFS durations
between the various clinical parameter groups. Statistical
significance was set at p<0.05.

RESULTS

In this study, 110 patients with metastatic disease at diagnosis
or metastatic disease that recurred during the follow-up
were screened. 91 the patients received first-line treatment.
A total of 43 patients 25 (58.1%) males and 18 (41.9%) female
received second-line treatment. The mean age was 55.86+11.6
years. Lung, liver, distant lymph node, and bone metastases
were present in 69.8%, 34.8%, 30.2%, and 23.2% of patients,
respectively. At the time of diagnosis, 72.1% of patients
had metastatic disease. Among the patients who received
second-line chemotherapy, 53.5% responded to first-line
treatment. In contrast, 21% of the patients had a complete
or partial response to second-line treatment and 32.6% had
progressed. Grade 3-4 neutropenia developed in 18.6%, grade
3-4 thrombocytopenia in 14%, and neuropathy in 23.3%.
The other demographic and clinical characteristics of the
patients are summarized in Table 1. In the irinotecan-based
chemotherapy regimen group, 15 and six patients received
FOLFIRI and irinotecan, respectively. In the taxane-based
chemotherapy regimen group, 17 and five patients received
paclitaxel and docetaxel, respectively.

Considering all patients, the median PFS was 5 months (95%
CI, 3.0 to 6.9) and the median OS was 7 months (95% CI, 4.5 to
9.5) (Figure 1). The median PFS was 4 months (95% CI, 2.9 to
5.0) in the irinotecan-based regimen group and 7 months (95%
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Table 1. Demographic and clinical features of the patients

Diagnosis age

Gender

Comorbidities
Hypertension
Diabetes mellitus
Ischemic heart disease

Chronic obstructive
lung disease

Smoking status
Dysphagia
Abdominal pain
Weight loss

Chemotherapy regimens

ECOG

Localization of
metastasis

Diagnosis stage

Grade

Response to first-line
treatment

Advers events
Neutropenia
Anemia
Thrombocytopenia
Febrile neutropenia
Mucositis

Diarrhea
Neuropathy

Nausea and vomiting

Response to second-line

treatment

Progression

Latest situation

SD: Standard deviation, Min: Minimum, Max: Maximum, ECOG: Eastern Cooperative Oncology
Group

Male

Female

Irinotecan-based
Taxane-based

0

1

2

Distant lymph
node

Lung
Liver
Bone

Local/locally
advanced

Metastatic
1
2
3

Complete
response

Partial
Stable

Progression

Complete
response

Partial
Stable
Progression
No

Yes

Exitus

Alive

Average+SD

55.86+11.6
n
25
18

42

21
21
22
10
29

13

30
15
10

12

31

31
10

17

14

v o 3 o

13
10
12

Min-max
(median)

26-83 (57)
%
58.1
41.9

18.6
9.3
11.6

9.3

20.9
97.7
14.0
48.8
48.8
51.2
233
67.4
9.3

30.2

69.8
34.8
232

27.9

72.1
4.7
72.1
23.2

14

39.5
14
32.6

18.6
16.3
14.0
18.6
34.9
30.2
23.3
27.9

4.7

16.3
46.5
32.6
81.4
18.6
81.4
18.6

Second-line chemotherapy in esophageal carcinoma

CIL, 4.8 t0 9.1) in the taxane-based regimen group (p=0.80). The
median OS was 5 months (95% CI, 2.5 to 7.4) in the irinotecan-
based regimen group and 10 months (95% CI, 2.6 to 17.3) in
the taxane-based regimen group (p=0.122) (Figure 2). Among
the side effects between regimens, grade 3-4 neutropenia
(p=0.046) and grade 3-4 neuropathy (p=0.034) were higher
in the taxane-based regimen group, while grade 3-4 mucositis
(p=0.027) was higher in the irinotecan-based regimen group.
There were no statistically significant differences in the other
side effects (Table 2).
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Figure 1. The overall survival and progression-free survival of the patients
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Figure 2. The overall survival and progression-free survival results according
to the chemotherapy regimens

Table 2. Comparison of side effects of chemotherapy regimens

Chemotherapy regimens

Irirl;otefian- Taxane-based
ase
n (21) % n (22) % P

Grade 3-4 neutropenia 1 4.8 7 31.8  0.046
Grade 3-4 anemia 3 14.2 4 18.2  1.000
Grade 3-4 thrombocytopenia 2 9.5 4 182 0.664
Febrile neutropenia 2 9.5 6 27.2 0.240
Grade 3-4 mucositis 11 52.4 4 182 0.027
Grade 3-4 diarrhea 9 42.9 4 182 0.104
Grade 3-4 neuropathy 2 9.5 8 36.4  0.034
Grade 3-4 nausea and vomiting 8 12.1 4 182 0.185
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DISCUSSION

In our study, we found no statistically significant differences
in the median PFS and median OS between the two different
chemotherapy groups used in the second-line treatment of
patients with metastatic esophageal SCC. Among the side
effects, grade 3-4 neutropenia and grade 3-4 neuropathy
were higher in the group receiving taxane-based regimens,
while grade 3-4 mucositis was higher in the group receiving
irinotecan-based regimens.

A meta-analysis published in 2017 that investigated the
efficacy of palliative treatment for metastatic esophageal
cancer showed that second-line treatment contributed to
0S.'¢ Although the response of patients to second-line
treatment varies, in a retrospective study evaluating paclitaxel
and docetaxel regimens, docetaxel had a response rate of
5.3% and paclitaxel 19.4%." In a phase-2 study evaluating
53 patients with progressive esophageal cancer who had
previously received platinum-based chemotherapy and
weekly paclitaxel, the response rate was 44.2%.° In a phase-3
study comparing camrelizumab with classical chemotherapy,
the response rate was 7% in the classical chemotherapy arm."
In this study, the response rate was 21%.

In a meta-analysis of 29 studies evaluating second-line
treatment for esophageal cancer published between 1996 and
2011, the time to progression was found to be between 1.4
and 6.2 months. Approximately 40% of patients with disease
progression after first-line chemotherapy progress to second-
line treatment.”® Similarly, in our study, the median PFS
was 5 months and 47.2% of patients who received first-line
treatment were able to receive second-line treatment.

In a retrospective study evaluating patients using taxane and
non-taxane chemotherapy regimens, the median OS was
7.4 months in the group receiving taxane-based regimens
and 5.1 months in the group receiving non-taxane-based
regimens and was found to be statistically significant.”
In a study evaluating 124 patients who had previously
received platinum-based chemotherapy and developed
disease progression, the median OS was 6.1 months
for those receiving docataxel and 7.2 months for those
receiving paclitaxel.”® In a retrospective study evaluating
dual chemotherapy agents (FOLFIRI, carboplatin-paclitaxel
and cisplatin-5-fluorouracil) as second-line treatments for
metastatic esophageal SCC, the median OS was 14 months.”
In a phase-3 study comparing nivolumab treatment with
taxane agents, the median OS in the chemotherapy arm was
8.4 months.” In our study, the median OS was seven months
for all patients, 10 months for the taxane-based regimen
group, and five months for the irinotecan-based regimen
group. Although the OS in the taxane group was twice that
of the irinotecan group, the difference was not statistically
significant owing to the limited number of patients.

In a retrospective study comparing docetaxel and paclitaxel
after platinum-based therapy, grade 3-4 neutropenia was
found in 40.3%, grade 3-4 anemia in 3.4% and grade 3-4
neuropathy in none® In a study involving 163 patients
evaluating taxane group chemotherapies as second-line
treatment, grade 3-4 neutropenia was seen in 32.6%, grade
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3-4 anemia in 9.1% and grade 3-4 thrombocytopenia in 2.3%
in the docetaxel group, while grade 3-4 neutropenia was seen
in 16.1% and grade 3-4 neuropathy in 6.5% in the paclitaxel
group. Grade 3-4 anemia and grade 3-4 thrombocytopenia
were not observed in the paclitaxel group.”” In a study
evaluating 53 patients who had previously received platinum-
based chemotherapy and progressed, the most common grade
3-4 side effects were neutropenia (52.8%) and leukopenia
(45.3%).° In a study comparing tislelizumab with classical
chemotherapy, 55.8% of patients in the classical chemotherapy
cohort developed grade 3 or higher side effects.”

In our study, 18.6% of patients developed grade 3-4
neutropenia, 14% grade 3-4 thrombocytopenia, and 23.3%
developed neuropathy. As expected, grade 3-4 neutropenia
and grade 3-4 neuropathy were higher in the group receiving
the taxane-based regimen, while grade 3-4 mucositis was
higher in the group receiving irinotecan-based regimens.

Limitations

Although our study has limitations, such as its retrospective
and single-center nature, it is one of the few studies performed
in this patient group in recent years and is important because
it reflects our clinical practice. In the present study, the
limited sample size may have impacted the frequency of
adverse effects observed. However, the retrospective nature
of the study also raises the possibility that the clinician may
not have asked enough questions about side effects. Thus, it
is suggested that a multicenter prospective cohort study with
an expanded sample size might yield advantageous outcomes.

CONCLUSION

As a result, although taxane-group chemotherapeutic agents
increased the frequency of neutropenia and neuropathy in the
second-line treatment of patients with esophageal SCC, they
increased OS compared to irinotecan-containing agents. For
patients who do not receive taxane group agents as first-line
treatment, we believe that taxane group chemotherapeutic
agents should be used as second-line treatment, rather than
irinotecan-based treatment.

ETHICAL DECLARATIONS

Ethics Committee Approval

Ethical approval was obtained from Van Yizinci Yil
University Non-interventional Clinical Researches Ethics
Committee (Date: 18.09.2023, Decision No: 2023/09-01).

Informed Consent
Because the study was designed retrospectively, no written
informed consent form was obtained from patients.

Referee Evaluation Process
Externally peer-reviewed.

Conflict of Interest Statement
The authors have no conflicts of interest to declare.

Financial Disclosure
The authors declared that this study has received no financial
support.



J Curr Hematol Oncol Res. 2025;3(2):27-31

Author Contributions

All of the authors declare that they have all participated in
the design, execution, and analysis of the paper, and that they
have approved the final version.

REFERENCES

1.

N

10.

1

j—

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bray F, Laversanne M, Sung H, et al. Global cancer statistics 2022:
GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin. 2024;74(3):229-263. doi:10.
3322/caac.21834

. Engel LS, Chow WH, Vaughan TL, et al. Population attributable risks

of esophageal and gastric cancers. J Natl Cancer Inst. 2003;95(18):1404-
1413. doi:10.1093/jnci/djg047

. Baquet CR, Commiskey P, Mack K, Meltzer S, Mishra SI. Esophageal

cancer epidemiology in blacks and whites: racial and gender disparities
in incidence, mortality, survival rates and histology. ] Natl Med Assoc.
2005;97(11):1471-1478.

. Chen Z, Ren Y, Du XL, et al. Incidence and survival differences in

esophageal cancer among ethnic groups in the United States. Oncotarget.
2017;8(29):47037-47051. doi:10.18632/oncotarget.16694

. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA Cancer J Clin.

2019;69(1):7-34. doi:10.3322/caac.21551

. Obermannové R, Alsina M, Cervantes A, et al. Oesophageal cancer:

ESMO clinical practice guideline for diagnosis, treatment and follow-up.
Ann Oncol. 2022;33(10):992-1004. doi:10.1016/j.annonc.2022.07.003

AjaniJA,D’Amico TA, Bentrem DJ, et al. Esophageal and esophagogastric
junction cancers, version 2.2023, NCCN clinical practice guidelines in
oncology. J Natl Compr Canc Netw. 2023;21(4):393-422. doi:10.6004/
jncen.2023.0019

. Kitagawa Y, Ishihara R, Ishikawa H, et al. Esophageal cancer practice

guidelines 2022 edited by the Japan esophageal society: part 1.
Esophagus. 2023;20(3):343-372. doi:10.1007/s10388-023-00993-2

. Kato K, Tahara M, Hironaka S, et al. A phase II study of paclitaxel by

weekly I-h infusion for advanced or recurrent esophageal cancer in
patients who had previously received platinum-based chemotherapy.
Cancer Chemother Pharmacol. 2011;67(6):1265-1272. doi:10.1007/
500280-010-1422-x

Muro K, Hamaguchi T, Ohtsu A, et al. A phase II study of single-agent

docetaxel in patients with metastatic esophageal cancer. Ann Oncol.
2004;15(6):955-959. doi:10.1093/annonc/mdh231

. Burkart C, Bokemeyer C, Klump B, Pereira P, Teichmann R, Hartmann

JT. A phase II trial of weekly irinotecan in cisplatin-refractory
esophageal cancer. Anticancer Res. 2007;27(4C):2845-2848.

Kojima T, Shah MA, Muro K, etal. Randomized phase IIl KEYNOTE-181
Study of pembrolizumab versus chemotherapy in advanced esophageal
cancer. J Clin Oncol. 2020;38(35):4138-4148. doi:10.1200/JCO.20.01888

Kato K, Cho BC, Takahashi M, 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(11):1506-1517. doi:10.1016/S1470-2045(19)30626-6

Huang J, Xu ], Chen Y, et al. Camrelizumab versus investigator’s choice
of chemotherapy as second-line therapy for advanced or metastatic
oesophageal squamous cell carcinoma (ESCORT): a multicentre,
randomised, open-label, phase 3 study. Lancet Oncol. 2020;21(6):832-
842. doi:10.1016/S1470-2045(20)30110-8

Shen L, Kato K, Kim SB, et al. Tislelizumab versus chemotherapy as
second-line treatment for advanced or metastatic esophageal squamous
cell carcinoma (RATIONALE-302): a randomized phase III study. J Clin
Oncol. 2022;40(26):3065-3076. d0i:10.1200/JCO.21.01926

Janmaat VT, Steyerberg EW, van der Gaast A, et al. Palliative
chemotherapy and targeted therapies for esophageal and
gastroesophageal junction cancer. Cochrane Database Syst Rev. 2017;
11(11):CD004063. doi:10.1002/14651858.CD004063.pub4

Shirakawa T, Kato K, Nagashima K, et al. A retrospective study of
docetaxel or paclitaxel in patients with advanced or recurrent esophageal
squamous cell carcinoma who previously received fluoropyrimidine-
and platinum-based chemotherapy. Cancer Chemother Pharmacol. 2014;
74(6):1207-1215. d0i:10.1007/s00280-014-2597-3

Thallinger CM, Raderer M, Hejna M. Esophageal cancer: a critical
evaluation of systemic second-line therapy. J Clin Oncol. 2011;29(35):
4709-4714. doi:10.1200/JCO.2011.36.7599

Abraham P, Gricar J, Zhang Y, Shankaran V. Real-World treatment
patterns and outcomes in patients receiving second-line therapy for
advanced/metastatic esophageal squamous cell carcinoma. Adv Ther.
2020;37(7):3392-3403. d0i:10.1007/s12325-020-01394-y

Mizota A, Shitara K, Kondo C, et al. A retrospective comparison
of docetaxel and paclitaxel for patients with advanced or recurrent
esophageal cancer who previously received platinum-based
chemotherapy. Oncology. 2011;81(3-4):237-242. d0i:10.1159/000334057

31

Second-line chemotherapy in esophageal carcinoma

21. Guner G, Sezgin Y. Comparison of the efficacy of dual chemotherapy
regimens in second-line treatment of metastatic esophageal squamous
cell carcinoma. Eurasian ] Med Investigation. 2024;8(1):48-53. doi:10.
14744/ejmi.2023.20180



