Saito et al. BMC Cancer (2023) 23:283 BMC Ca ncer
https://doi.org/10.1186/512885-023-10710-y

®
Real-world management and outcomes R

of older patients with locally advanced
esophageal squamous cell carcinoma:
a multicenter retrospective study

Yuki Saito', Yasuo Hamamoto?', Kenro Hirata', Makoto Yamasaki®, Masaya Watanabe®, Tetsuya Abe”,
Yasuhiro Tsubosa®, Yoichi Hamai’, Kentaro Murakami®, Takeo Bamba®, Takako Yoshii'®, Masahiro Tsuda'',
Masayuki Watanabe'?, Masaki Ueno'? and Yuko Kitagawa'*

Abstract

Background Neoadjuvant chemotherapy (NAC) followed by surgery is the standard treatment for locally advanced
esophageal squamous cell carcinoma (ESCC). Chemoradiotherapy (CRT) is an alternative treatment approach. How-
ever, both treatments are associated with toxicity, and the optimal treatment for older patients with ESCC is unknown.
This study aimed to evaluate the treatment strategies and prognosis of older patients with locally advanced ESCC in a
real-world setting.

Methods We retrospectively evaluated 381 older patients (> 65 years) with locally advanced ESCC (stage IB/II/Ill,
excluding T4) who received anticancer therapy at 22 medical centers in Japan. Based on age, performance status (PS),
and organ function, the patients were classified into two groups: clinical trial eligible and ineligible groups. Patients
aged <75 years with adequate organ function and a PS of 0-1 were categorized into the eligible group. We com-
pared the treatments and prognoses between the two groups.

Results The ineligible group had significantly shorter overall survival (OS) than the eligible group (hazard ratio [HR]
for death, 1.65; 95% confidence interval [Cl], 1.22-2.25, P=0.001). The proportion of patients receiving NAC followed
by surgery was significantly higher in the eligible group than in the ineligible group (P=1.07 x 107'"), whereas the
proportion of patients receiving CRT was higher in the ineligible group than in the eligible group (P=3.09 x 1073).
Patients receiving NAC followed by surgery in the ineligible group had comparable OS to those receiving the same
treatment in the eligible group (HR, 1.02; 95% Cl, 0.57-1.82; P=0.939). In contrast, patients receiving CRT in the ineli-
gible group had significantly shorter OS than those receiving CRT in the eligible group (HR, 1.85; 95% Cl, 1.02-3.37;
P=0.044). In the ineligible group, patients receiving radiation alone had comparable OS to those receiving CRT (HR,
1.13;95% Cl,0.58-2.22; P=0.717).

Conclusions NAC followed by surgery is justified for select older patients who can tolerate radical treatment, even if
they are old or vulnerable to enrollment in clinical trials. CRT did not provide survival benefits over radiation alone in
patients ineligible for clinical trials, suggesting the need to develop less-toxic CRT.
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Background
Esophageal squamous cell carcinoma (ESCC) is a malig-
nancy with poor prognosis that requires extensive treat-
ment. In Japan, ESCC is most common among the
individuals in their 60 s and 70 s. Moreover, 35.7 and
9.8% of patients with ESCC are diagnosed in their 70 s
and from early 80 s to late 90 s, respectively [1]; therefore,
ESCC is considered a disease of the older people. How-
ever, most clinical trials include patients aged 75 years or
younger with sufficient organ function and good Eastern
Cooperative Oncology Group (ECOG) performance sta-
tus (PS) [2—4]. Thus, clinical trial-eligible older patients
may not represent real-world older patients with respect
to toxicity, tolerance, and outcome of cancer treatment.
The standard curative treatment of locally advanced
ESCC (clinical stage IB/II/III, excluding T4) is neoadjuvant
chemotherapy (NAC) followed by surgery [4—6]. Definitive
chemoradiotherapy (CRT) is also a treatment option for
patients who cannot undergo surgery for medical reasons
or who refuse it [7]. Although treatment regimens and
protocols varied among studies, several randomized con-
trol trials have shown almost equivalent outcomes associ-
ated with both treatment strategies [8—10]. Both treatment
strategies are associated with toxicity [3, 11], high mor-
tality, and increased complication rates in older patients
[12-14]. Therefore, it is unclear whether NAC followed by
surgery or definitive CRT is well tolerated and suitable for
older patients in a clinical setting [15]. This study aimed to
evaluate the treatment strategies and clinical outcomes in
older patients with locally advanced ESCC in a real-world
setting.

Methods

Patients

A retrospective medical chart review was conducted for
older patients with locally advanced ESCC who received
anticancer therapy between January 2012 and Decem-
ber 2012 at 22 medical centers (including 10 university
hospitals and 10 cancer-specific hospitals), participating
institutions of the Japanese Esophageal Oncology Group.
This particular period was chosen because it allowed us
to assess the longest post-treatment survival since the
current treatment strategy, i.e., NAC followed by surgery,
became the standard treatment in 2011 [3]. The inclusion
criteria were as follows: 1) histologically confirmed tho-
racic ESCC; 2) age, > 65 years; 3) receiving any anticancer
therapy; and 4) stage IB/II/III (excluding T4) based on the

7th UICC-TNM classification. This study was approved
by the institutional ethics committee of Keio University
Hospital. This study was conducted in accordance with
the principles of the Declaration of Helsinki.

Treatment

Treatments were retrospectively divided into five cat-
egories: NAC followed by surgery, surgery without NAC,
CRT, radiation, and chemotherapy. The NAC regimens
were cisplatin and fluorouracil (n=142, 67.9%); the
standard regimen in Japan [3]; cisplatin, fluorouracil, and
docetaxel (n=23, 11.0%) [4, 16]; cisplatin, fluorouracil,
and doxorubicin (n=14, 6.7%) [17]; neoadjuvant CRT
(n=14, 6.7%) [4]; others (n=10, 4.8%); and unknown
(n=6, 2.9%). Surgery without NAC category included
patients who underwent esophagectomy alone and those
who underwent esophagectomy and adjuvant chemo-
therapy. The CRT category included patients who experi-
enced relapse after CRT and underwent salvage surgery.
The chemotherapy regimens used in CRT were cisplatin
and fluorouracil (n=55, 77.5%); nedaplatin and fluo-
rouracil (n=4, 5.6%); fluorouracil (n=2, 2.8%); others
(n=8, 11.3%); and unknown (n=2, 2.8%). The chemo-
therapy category included patients who received NAC
but showed disease progression during NAC and their
tumors became unresectable.

Assessments

Data on patient characteristics and clinicopathological
factors were retrospectively collected. These included
age, sex, ECOG PS, Charlson comorbidity index, blood
test results (pretherapeutic white blood cell count, hemo-
globin level, platelet count, albumin level, total biliru-
bin level, and creatinine level), main tumor location, cT
category, cN category, cM category, details of surgery if
performed (date of surgery, fields of lymph node resec-
tion, and achievement of curative resection [RO surgery]),
details of neoadjuvant, adjuvant, and CRT, and radiation
treatment if performed (date, regimen, and dose), and
prognosis. Before treatment, local investigators deter-
mined the clinical stage using esophagogastroduodenos-
copy and computed tomography. The final outcome was
assessed by local investigators as alive, dead because of
ESCC, dead because of non-ESCC causes, or unknown.

Statistical analysis
All statistical analyses were performed with R4.1.1 soft-
ware (The R Foundation for Statistical Computing).
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Categorical and continuous data were compared using
Fisher’s exact test and Welch’s t-test, respectively. We
defined overall survival (OS) as the time from the ini-
tiation of the first treatment. Survival probabilities were
estimated using the Kaplan—Meier method and the log-
rank test. A Cox proportional hazards regression model
was used to calculate hazard ratios (HRs). All P-val-
ues were based on a two-sided hypothesis, and P-val-
ues < 0.05 were considered statistically significant.

Results

Baseline characteristics

A total of 381 patients with locally advanced ESCC were
enrolled in this study. After excluding 16 patients who
did not meet the inclusion criteria (stage outside the
inclusion criteria [cTINOMO, n=13; ¢cT4NOMO, n=1],
aged <65 years [n=1], and received no anticancer ther-
apy [n=1]), 365 patients were included in the final analy-
sis (Fig. 1). The baseline clinical characteristics of the
patients are summarized in Table 1. Eighty-one patients
(22.2%) aged>75 years, with a median age at diagno-
sis of 72 years (range, 65-89 years). The ECOG PS was
0, 1, 2, 3, and 4 for 259 (71.0%), 94 (25.8%), 8 (2.2%), 3
(0.8%), and 1 (0.3%) patients, respectively. The Charlson
comorbidity index, a validated method for estimating
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the risk of mortality from comorbid diseases [18], was 0,
1-2, and > 3 for 175 (47.9%), 147 (40.3%), and 43 (11.8%)
patients, respectively. A total of 209 patients (57.3%)
underwent NAC followed by surgery; 55 (15.1%) under-
went surgery without NAC; and 71 (19.5%), 22 (6.0%),
and 8 (2.2%) received CRT, radiation, and chemotherapy,
respectively.

In all 365 patients, the median OS was 5.4 years. The
median follow-up time for survivors was 5.1 years (range,
0.2-6.7 years). The 1-, 3-, and 5-year OS rates of the
entire cohort were 85, 61, and 53%, respectively.

Comparison between the clinical trial eligible group

and ineligible group

We classified these patients into two groups (clinical
trial eligible and ineligible groups) based on age, ECOG
PS, and organ function (Fig. 1 and Table 1). While the
eligibility criteria were different between clinical tri-
als, our criteria were constructed based on the eligibil-
ity criteria of recent JCOG clinical trials [3, 4]. Patients
aged <75 years with adequate organ function and an
ECOG PS 0 or 1 comprised the eligible group. In the eli-
gible group (n=242), 169 (69.8%), 27 (11.2%), 36 (14.9%),
3 (1.2%), and 7 (2.9%) patients received NAC followed
by surgery, surgery without NAC, CRT, radiation, and

Enrolled patients (n = 381)

Y

Ineligible for this study
Stage outside the inclusion criteria (n = 14)
Aged < 65 years (n=1)
Received no anticancer therapy (n = 1)

Patients with locally
advanced ESCC,

aged 2= 65 years (n = 365)

!

!

Eligible group (n = 242)
Aged £ 75 years and
ECOG PS 0-1 and
adequate organ function

Serum Cr < 1.2 mg/dl and
Total bil £ 1.2 mg/dl and
WBC 24,000 /mm?

Ineligible group (n = 123)
Aged > 75 years and/or
ECOG PS 22 and/or
reduced organ function
Serum Cr > 1.2 mg/dl and/or
Total bil > 1.2 mg/dl and/or
WBC < 4,000 /mm?3

Fig. 1 Study consort diagram. ECOG PS, Eastern Cooperative Oncology Group performance status; Cr, creatinine; bil, bilirubin; WBC, white blood

cell count
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Table 1 Baseline characteristics of the patients

Eligible group Ineligible group All patients P-value
(n=242) (n=123) (n=365)
Age —— years 70.1+287 760+£5.12 72.1+£468 18x107%
Male sex —— n (%) 209 (86) 106 (86) 315(86) 1.00
ECOG PS ——n (%) 76x10°
0 188 (78) 71 (58) 259 (71)
1 54(22) 40 (33) 94 (26)
2-4 0(0) 12 (10) 12(3)
Charlson comorbidity index —— n (%) 90x107°
Low: 0 134 (55) 41(33) 175 (48)
Medium: 1-2 88 (36) 59 (48) 147 (40)
High: 3-6 20 (8) 23(19) 43(12)
Tumor site ——n (%) 0.96
Ut 36 (15) 17 (14) 53(15)
Mt 118 (49) 62 (50) 180 (49)
Lt 88 (36) 44 (36) 132 (36)
T stage —— n (%) 0.60
Tib 26(11) 10 (8) 36 (10)
T2 48 (20) 29 (23) 77 (21)
T3 168 (69) 84 (68) 252 (69)
N stage ——n (%) 0.65
NO 69 (29) 37(30) 106 (29)
N1 107 (44) 47 (38) 154 (42)
N2 52(22) 29 (24) 81(22)
N3 14 (6) 10 (8) 24.(7)
Clinical stage ——n (%) 032
18 24(10) 17.(14) 41(11)
IIA/1IB 85(35) 35(29) 120 (33)
IIA/IIIB/NIC 133 (55) 71 (58) 204 (56)
Treatment 19%x 107"
NAC followed by surgery —— n (%) 169 (70) 40 (33) 209 (57)
Curative resection ——n (%) 161 (67) 39(32) 200 (55) 1.00
Surgery ——n (%) 27(11) 28(23) 55(15)
Curative resection ——n (%) 25(10) 26(21) 51(14) 1.00
CRT——n (%) 36 (15) 35(28) 71 (20)
Radiation dose —— n (%) 51%x107°
>50 Gy 36 (15) 28 (23) 64 (18)
<50 Gy 0(0) 43) 4(1)
Unknown 0(0) 3(2) 3(1)
Radiation —— n (%) 3(1) 19(15) 22 (6)
Radiation dose ——n (%) 0.26
>50 Gy 2(1) 18 (15) 20(5)
<50 Gy 1(0) (M 2(1)
Chemotherapy —— n (%) 7(3) T 8(2)
Blood test
White blood cell count —— per plL 6,691 41,971 6,337+£2,772 6,5724+2,275 0.21
Hemoglobin —— g/dL 1331146 1254168 13.1+£1.59 20%x10°
Platelet count —— x 10° per pL 2354633 2244789 231+£69.0 0.19
Albumin —— mg/dL 4.03+£048 3.85+046 397+048 33x 107
Total bilirubin —— mg/dL 0.6640.27 0.81£0.56 0.7140.40 59%107
Creatinine —— mg/dL 0.82+0.18 0.9040.33 0.85+0.24 89x 107

Plus-minus values are means + SD

ECOG PS Eastern Cooperative Oncology Group performance status, NAC Neoadjuvant chemotherapy, CRT Chemoradiotherapy

chemotherapy, respectively (Fig. 2A). In the ineligible by surgery, surgery without NAC, CRT, radiation, and
group (n=123), 40 (32.5%), 28 (22.8%), 35 (28.5%), 19  chemotherapy, respectively (Fig. 2A). As expected, the
(15.4%), and 1 (0.8%) patients received NAC followed proportion of patients who received NAC followed by
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Fig. 2 Comparison between eligible and ineligible group. A Treatments by groups. B Kaplan—Meier curves for overall survival by groups.
NAC — surgery, neoadjuvant chemotherapy followed by surgery; CRT, chemoradiotherapy

surgery was significantly higher in the eligible group than
in the ineligible group (P=1.07 x 10~'!), whereas the pro-
portion of patients receiving CRT and surgery without
NAC was higher in the ineligible group (P=3.09 x 1073
and 5.02 x 107, respectively). The ineligible group had
significantly shorter OS than the eligible group (HR for
death, 1.65; 95% confidence interval [CI], 1.22-2.25;
P=0.001) (Fig. 2B). Our results suggest that the major-
ity of patients in the ineligible group received less-toxic
treatments given that they were not tolerable to NAC fol-
lowed by surgery.

Different prognosis by treatment in each group
We next evaluated the prognosis by treatment in the
clinical trial-eligible and ineligible groups. In the eligible
group, the OS of patients who received NAC followed by
surgery was significantly longer than those who received
surgery without NAC (HR, 0.56; 95% CI, 0.32-0.99;
P=0.046) or those who received CRT (HR, 0.52; 95%
CI, 0.31-0.86; P=0.012; Fig. 3A). This is consistent with
previous clinical trial [3], confirming that NAC followed
by surgery is the recommended therapy for patients eligi-
ble for clinical trials. The OS of patients who underwent
surgery without NAC was almost comparable to that of
patients receiving CRT (HR, 0.92; 95% CI, 0.47-1.80;
P=0.800), which may indicate that CRT is a good treat-
ment option for those who are not candidates for NAC
followed by surgery.

In the ineligible group, patients receiving any surgical
treatment (NAC followed by surgery and surgery without

NAC) had significantly longer survival than those receiv-
ing radiation or CRT (HR, 0.31; 95% CI, 0.19-0.51;
P=5.35 x 107% Fig. 3B). When evaluating those receiving
NAC followed by surgery in the whole cohort, the OS of
the ineligible group was not significantly different from
that of the eligible group (HR, 1.02; 95% CI, 0.57-1.82;
P=0.939; Fig. 4A). Similarly, for patients who underwent
surgery without NAC, there was no significant difference
in OS between the two groups (HR, 0.84; 95% CI, 0.39—
1.79; P=0.648; Fig. 4B). Taken together, our results sug-
gest that surgical treatment is the recommended therapy
for select older patients with ESCC.

Another interesting observation was the comparable
OS of patients receiving CRT and radiation in the ineligi-
ble group (HR of death for those receiving radiation com-
pared with those receiving CRT, 1.13; 95% CI, 0.58-2.22;
P=0.717; Fig. 3B). This result suggests that the addition
of chemotherapy does not provide a prognostic advan-
tage for patients in the ineligible group. Although data on
toxicity and treatment completion rates were not avail-
able in this cohort, this may be due to the lower com-
pletion rate of CRT in the ineligible group. In fact, all
36 patients in the eligible group received >50 Gy, but 4
patients (11.4%) in the ineligible group received <50 Gy
(Table 1), probably because of early termination of CRT
in the ineligible group. Consistent with this hypothesis,
the OS of patients receiving CRT in the ineligible group
was significantly shorter than that of those receiving
CRT in the eligible group (HR, 1.85; 95% CI, 1.02-3.37;
P=0.044; Fig. 4C). The development of less toxic CRT
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optimized for older patients may be necessary to improve
their survival.

PS and comorbidity affect the treatment strategy

and prognosis

Finally, we evaluated the prognostic effect of ECOG PS
on survival in individual groups. In the eligible group,
patients with PS 1 showed almost comparable OS to
those with PS 0 (HR, 1.30; 95% CI, 0.85-2.01; P=0.230;
Fig. 5A). In contrast, in the ineligible group, patients with
PS 1 showed a significantly worse prognosis than those
with PS 0 (HR, 3.45; 95% CI, 2.03-5.86; P=4.88 x 1075;
Fig. 5B). It is likely the result of the patients with PS 1 in
the ineligible group receiving less intensive treatment. In
the ineligible group, patients with PS 1 received consider-
ably more radiation than did patients with PS 0, whereas
those with PS 1 received significantly less NAC followed
by surgery (P=7.79 x 10~ and 3.80 x 102, respectively;
Fig. 5C and D).

We also evaluated the prognostic effect of the Charl-
son comorbidity index. Patients with low, medium, and
high scores showed almost comparable OS in the eligi-
ble group (Fig. 6A). In the ineligible group, patients with
medium and high scores showed a slight but non-signifi-
cant inferior OS than those with low scores in the ineligi-
ble group (HR for patients with medium and high scores
compared with those with low scores, 1.61; 95% CI, 0.93—
2.78; P=0.086; Fig. 6B). In the eligible group, treatment

was not significantly different between patients with
low, medium, and high scores. In the ineligible group,
patients receiving radiation were significantly different
(P=2.97 x 107); 20% and 30% of patients with medium
and high scores received radiation alone, respectively,
whereas none of the patients with low scores received the
same treatment (Fig. 6C and D).

Discussion

In this retrospective, multicenter study, we investigated
real-world clinical practice for older patients with locally
advanced ESCC. We classified the older patients into clini-
cal trial-eligible and ineligible groups, where distinct prog-
noses and courses of treatment were considered. In the
ineligible group, PS and comorbidities affected the treat-
ment strategy and prognosis (Figs. 5 and 6). Our results
demonstrate the heterogeneous nature of older patients,
ranging from fit patients feasible to aggressive treatment to
frail patients not tolerable to such treatments.

One important finding in our study was that OS was
comparable between the eligible and ineligible groups
after surgical resection (Fig. 4A and B). Esophagectomy for
older patients is controversial; several studies reported the
satisfactory prognosis of esophagectomy in older patients
without any increased morbidity or mortality [19-21],
whereas other studies reported increased postopera-
tive mortality risk and reduced survival of older patients
undergoing esophagectomy in comparison with young
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patients [13, 14, 22]. In our retrospective study, among the
patients who underwent esophagectomy, older patients
who did not meet the clinical trial inclusion criteria
showed an OS comparable to those who met the criteria.
Our results suggest that surgery (esophagectomy) should
be considered for select older patients with ESCC, even if
they are old or vulnerable to enrollment in clinical trials.
Meanwhile, patients receiving CRT in the ineligible
group showed worse prognosis than those in the eligible
group (Fig. 4C). In the ineligible group, patients receiving

CRT showed an OS comparable to those receiving radia-
tion alone (Fig. 3B). This is consistent with a recent ret-
rospective analysis showing no significant difference in
survival between CRT (with cisplatin and fluorouracil) and
radiation alone among older patients with ESCC [23]. In
fact, intolerance to CRT toxicity has been reported in older
patients [12, 24], and dose adjustment and discontinua-
tion are required for many patients. Our results, together
with those of previous reports, suggest the necessity of
developing less-toxic CRT suitable and feasible for older
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patients. Recently, a randomized phase 3 clinical trial con-
ducted in China reported an improved 2-year OS of CRT
with S-1 compared with radiation alone in older patients
(aged 70-85 years) with ESCC [25]. Although this may be
an attractive regimen, the enrolled patients were relatively
young and had a good ECOG PS and low Charlson comor-
bidity index. The enrolled population may not be vulner-
able [26], and many of them appear to be classified into
eligible groups according to our criteria. Therefore, further
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PS 1

clinical trials are needed to determine the optimal treat-
ment for frail older patients [27].

Our study had several limitations. First, this study col-
lected limited information about patient characteristics,
and we did not evaluate other factors such as preopera-
tive pulmonary function. Second, this study lacked com-
prehensive geriatric assessment. Finally, because this was
a retrospective study, the treatment was heterogeneous.
We classified the treatment into five categories, but the
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treatment was heterogeneous even in individual catego-
ries with respect to the regimen and dose of treatment.
Nevertheless, these heterogeneities reflect real-world
management of older patients with ESCC.

Conclusions

Our retrospective, multicenter study suggests that
NAC followed by surgery is justified for select older
patients who can tolerate radical treatment, even if

they are old or vulnerable to enrollment in clinical tri-
als. In addition, CRT did not provide a survival benefit
over radiation alone in patients ineligible for clinical
trials, suggesting the need to develop less-toxic CRT.
Prospective studies with large sample sizes are recom-
mended to determine the optimal treatment for older
patients with ESCC.

Abbreviations
ESCC Esophageal squamous cell carcinoma



Saito et al. BMC Cancer (2023) 23:283

NAC Neoadjuvant chemotherapy

CRT Chemoradiotherapy

ECOG Eastern Cooperative Oncology Group
PS Performance status

0S Overall survival

HR Hazard ratio

@] Confidence interval

Acknowledgements
Not Applicable

Authors’ contributions

Yasuo Hamamoto designed the study. Yuki Saito and Yasuo Hamamoto gener-
ated figures and tables and wrote the manuscript. All authors contributed to data
collection. All authors read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials

The dataset generated and/or analysed during the current study is not pub-
licly available due to limitations of ethical approval involving the patient data
and anonymity but is available from the corresponding author on reasonable
request.

Declarations

Ethics approval and consent to participate

This study was approved by the institutional ethics committee of Keio Univer-
sity Hospital. This study was conducted in accordance with the principles of
the Declaration of Helsinki. The need of written informed consent was waived
by the institutional ethics committee of Keio University Hospital, but patients
could opt out of having their data collected.

Consent for publication
Not applicable.

Competing interests

Yasuo Hamamoto reports funding from Ono Pharmaceutical Co, Ltd. outside
the submitted work. Yuko Kitagawa reports personal fees from Nippon Kayaku
Co, Ltd. and Bristol-Myers Squibb KK, and grants from Yakult Honsha Co. Ltd,
Kyouwa Hakkou Kirin Co, Ltd, Eisai Co,, Ltd,, and Takeda Pharmaceutical Co, Ltd,,
outside the submitted work. The other authors declare no conflicts of interest.

Author details

'Division of Gastroenterology and Hepatology, Department of Internal
Medicine, Keio University School of Medicine, Tokyo, Japan. *Keio Cancer
Center, Keio University School of Medicine, 35 Shinanomachi, Shinjuku-Ku,
Tokyo 160-8582, Japan. *Department of Gastroenterological Surgery, Graduate
School of Medicine, Osaka University, Osaka, Japan. “Department of Gastroen-
terological Surgery, Shizuoka General Hospital, Shizuoka, Japan. °Department
of Gastroenterological Surgery, Aichi Cancer Center Hospital, Nagoya, Japan.
®Division of Esophageal Surgery, Shizuoka Cancer Center Hospital, Shizuoka,
Japan.’Department of Surgical Oncology, Hiroshima University, Hiroshima,
Japan. ®Department of Frontier Surgery, Graduate School of Medicine, Chiba
University, Chiba, Japan. °Department of Digestive Surgery, Niigata Cancer
Center Hospital, Niigata, Japan. °Department of Gastroenterology, Saitama
Cancer Center, Saitama, Japan. ' Department of Gastroenterological Oncol-
ogy, Hyogo Cancer Center, Akashi, Japan. '?Department of Gastroenterologi-
cal Surgery, Cancer Institute Hospital of Japanese Foundation for Cancer
Research, Tokyo, Japan. '*Department of Gastroenterological Surgery, Torano-
mon Hospital, Tokyo, Japan. *Department of Surgery, Keio University School
of Medicine, Tokyo, Japan.

Received: 5 January 2023 Accepted: 6 March 2023
Published online: 28 March 2023

Page 10 of 11

References

1. Watanabe M, TohY, Ishihara R, Kono K, Matsubara H, Murakami K, Muro K,
Numasaki H, Oyama T, Ozawa S, et al. Comprehensive registry of esopha-
geal cancer in Japan, 2014. Esophagus. 2022;19(1):1-26.

2. Ando N, lizuka T, Ide H, Ishida K, Shinoda M, Nishimaki T, Takiyama W,
Watanabe H, Isono K, Aoyama N, et al. Surgery plus chemotherapy com-
pared with surgery alone for localized squamous cell carcinoma of the
thoracic esophagus: a Japan Clinical Oncology Group Study-JCOG9204. J
Clin Oncol. 2003;21(24):4592-6.

3. Ando N, Kato H, Igaki H, Shinoda M, Ozawa S, Shimizu H, Nakamura T,
Yabusaki H, Aoyama N, Kurita A, et al. A randomized trial comparing
postoperative adjuvant chemotherapy with cisplatin and 5-fluorouracil
versus preoperative chemotherapy for localized advanced squamous
cell carcinoma of the thoracic esophagus (JCOG9907). Ann Surg Oncol.
2012;19(1):68-74.

4. Nakamura K, Kato K, Igaki H, Ito Y, Mizusawa J, Ando N, Udagawa H,
Tsubosa Y, Daiko H, Hironaka S, et al. Three-arm phase IIl trial compar-
ing cisplatin plus 5-FU (CF) versus docetaxel, cisplatin plus 5-FU (DCF)
versus radiotherapy with CF (CF-RT) as preoperative therapy for locally
advanced esophageal cancer (JCOG1109, NEXT study). Jpn J Clin Oncol.
2013;43(7):752-5.

5. Lagergren J, Smyth E, Cunningham D, Lagergren P. Oesophageal cancer.
Lancet. 2017;390(10110):2383-96.

6. KitagawaY,UnoT, Oyama T, Kato K, Kato H, Kawakubo H, Kawamura
O, Kusano M, Kuwano H, Takeuchi H, et al. Esophageal cancer practice
guidelines 2017 edited by the Japan Esophageal Society: part 1. Esopha-
gus. 2019;16(1):1-24.

7. Herskovic A, Martz K, al-Sarraf M, Leichman L, Brindle J, Vaitkevicius V,
Cooper J, Byhardt R, Davis L, Emami B. Combined chemotherapy and
radiotherapy compared with radiotherapy alone in patients with cancer
of the esophagus. N Engl J Med. 1992;326(24):1593-8.

8. ChiuPW, Chan AC, Leung SF, Leong HT, Kwong KH, Li MK, Au-Yeung AC,
Chung SC, Ng EK. Multicenter prospective randomized trial comparing
standard esophagectomy with chemoradiotherapy for treatment of
squamous esophageal cancer: early results from the Chinese University
Research Group for Esophageal Cancer (CURE). J Gastrointest Surg.
2005;9(6):794-802.

9. Bedenne L, Michel P, Bouché O, Milan C, Mariette C, Conroy T, Pezet D,
Roullet B, Seitz JF, Herr JP, et al. Chemoradiation followed by surgery com-
pared with chemoradiation alone in squamous cancer of the esophagus:
FFCD 9102. J Clin Oncol. 2007;25(10):1160-8.

10. Stahl M, Stuschke M, Lehmann N, Meyer HJ, Walz MK, Seeber S, Klump B,
Budach W, Teichmann R, Schmitt M, et al. Chemoradiation with and with-
out surgery in patients with locally advanced squamous cell carcinoma
of the esophagus. J Clin Oncol. 2005;23(10):2310-7.

11. Kato K, Muro K, Minashi K, Ohtsu A, Ishikura S, Boku N, Takiuchi H,
Komatsu Y, Miyata Y, Fukuda H. Phase Il study of chemoradiotherapy
with 5-fluorouracil and cisplatin for Stage II-lll esophageal squamous
cell carcinoma: JCOG trial (JCOG 9906). Int J Radiat Oncol Biol Phys.
2011;81(3):684-90.

12. Wakui R, Yamashita H, Okuma K, Kobayashi S, Shiraishi K, Terahara A,
Sasano N, Ohtomo K, Nakagawa K. Esophageal cancer: definitive chemo-
radiotherapy for elderly patients. Dis Esophagus. 2010;23(7):572-9.

13. Markar SR, Karthikesalingam A, Thrumurthy S, Ho A, Muallem G, Low DE.
Systematic review and pooled analysis assessing the association between
elderly age and outcome following surgical resection of esophageal
malignancy. Dis Esophagus. 2013,26(3):250-62.

14. Cijs TM, Verhoef C, Steyerberg EW, Koppert LB, Tran TC, Wijnhoven BP,
Tilanus HW, de Jonge J. Outcome of esophagectomy for cancer in elderly
patients. Ann Thorac Surg. 2010;90(3):900-7.

15. Hamamoto Y, Murakami K, Kato K, Kitagawa Y. Management of elderly
patients with esophageal squamous cell cancer. Jpn J Clin Oncol.
2022;52(8):808-16.

16. Hara H, Tahara M, Daiko H, Kato K, Igaki H, Kadowaki S, Tanaka Y,
Hamamoto Y, Matsushita H, Nagase M, et al. Phase Il feasibility study of
preoperative chemotherapy with docetaxel, cisplatin, and fluorouracil for
esophageal squamous cell carcinoma. Cancer Sci. 2013;104(11):1455-60.

17. Shimakawa T, Naritaka Y, Asaka S, Isohata N, Murayama M, Konno
S, Yoshimatsu K, Shiozawa S, Katsube T, Ogawa K. Neoadjuvant
chemotherapy (FAP) for advanced esophageal cancer. Anticancer Res.
2008;28(4¢):2321-6.



Saito et al. BMC Cancer

20.

21

22.

23.

24.

25.

26.

27.

(2023) 23:283

Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of clas-
sifying prognostic comorbidity in longitudinal studies: development and
validation. J Chronic Dis. 1987;40(5):373-83.

Morita M, Egashira A, Yoshida R, Ikeda K, Ohgaki K, Shibahara K, Oki E,
Sadanaga N, Kakeji Y, Maehara Y. Esophagectomy in patients 80 years of

age and older with carcinoma of the thoracic esophagus. J Gastroenterol.

2008;43(5):345-51.

Pultrum BB, Bosch DJ, Nijsten MW, Rodgers MG, Groen H, Slaets JP, Pluk-
ker JT. Extended esophagectomy in elderly patients with esophageal
cancer: minor effect of age alone in determining the postoperative
course and survival. Ann Surg Oncol. 2010;17(6):1572-80.

Ruol A, Portale G, Zaninotto G, Cagol M, Cavallin F, Castoro C, Sileni VC,
Alfieri R, Rampado S, Ancona E. Results of esophagectomy for esopha-
geal cancer in elderly patients: age has little influence on outcome and
survival. J Thorac Cardiovasc Surg. 2007;133(5):1186-92.

Baranov NS, Slootmans C, van Workum F, Klarenbeek BR, Schoon Y, Ros-
man C. Outcomes of curative esophageal cancer surgery in elderly: A
meta-analysis. World J Gastrointest Oncol. 2021;13(2):131-46.

Chen M, Liu X, Han C, Wang X, Zhao Y, Pang Q, Sun X, Li G, Zhang K, Li L,
et al. Does chemoradiotherapy benefit elderly patients with esophageal
squamous cell cancer? A propensity-score matched analysis on multi-
center data (3JECROG R-03A). BMC Cancer. 2020;20(1):36.

Takeuchi S, Ohtsu A, Doi T, Kojima T, Minashi K, Mera K, Yano T, Tahara
M, Muto M, Nihei K. A retrospective study of definitive chemoradio-
therapy for elderly patients with esophageal cancer. Am J Clin Oncol.
2007,30(6):607-11.

JiY,Du X, ZhuW, Yang Y, Ma J, Zhang L, Li J, Tao H, Xia J, Yang H, et al. Effi-
cacy of concurrent Chemoradiotherapy with S-1 vs radiotherapy alone
for older patients with esophageal cancer: a multicenter randomized
phase 3 clinical trial. JAMA Oncol. 2021;7(10):1459-66.

Kashihara T, Ishiki H, Kato K. Definitive Chemoradiotherapy for older
patients with esophageal cancer. JAMA Oncol. 2022;8(2):304-5.
Hamamoto Y, Akutsu Y, Nagashima F, Hironaka S, Ito Y, Kato K, Hara H,
Tsubosa Y, Nakagawa S, Daiko H, et al. Multicenter questionnaire survey
on patterns of care for elderly patients with esophageal squamous cell
carcinoma by the Japan Esophageal Oncology Group. Jpn J Clin Oncol.
2016;46(2):111-5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Real-world management and outcomes of older patients with locally advanced esophageal squamous cell carcinoma: a multicenter retrospective study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Patients
	Treatment
	Assessments
	Statistical analysis

	Results
	Baseline characteristics
	Comparison between the clinical trial eligible group and ineligible group
	Different prognosis by treatment in each group
	PS and comorbidity affect the treatment strategy and prognosis

	Discussion
	Conclusions
	Acknowledgements
	References


