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Abstract

Background: Small cell carcinoma of the esophagus is a rare malignant tumor. We aimed to explore the chemotherapeutic
efficacy on the prognosis of patients with small cell carcinoma of the esophagus who received radiotherapy.

Methods: To identify the population of interest, Surveillance, Epidemiology, and End Results data from 1996 to 2016 were
chosen. Univariate and multivariate analyses were used to probe into prognosis factors. Multivariate Cox regression analysis was
conducted to identify factors related to overall survival and cancer-specific survival.

Results: Overall, data from 162 patients were analyzed in this study. Tumor size (P = 0.014), T staging (P = 0.028), and
chemotherapy (P < 0.001) were independent prognostic factors affecting overall survival. Patients with regional disease (hazard
ratio = 5.435, P < 0.001) and distant metastasis (hazard ratio = 2.183, P < 0.001) who received radiotherapy alone had worse
survival than those receiving chemoradiotherapy. Tumor size (P = 0.004) and chemotherapy (P < 0.001) were independent
prognostic factors affecting cancer-specific survival. Tumor size was an independent factor affecting cancer-specific survival for
patients receiving chemoradiation.

Conclusions: Age, T staging, tumor size, primary site, and chemotherapy are independent prognosis factors affecting overall
survival and cancer-specific survival in patients with small cell carcinoma of the esophagus who receive radiotherapy.
Chemotherapy might further improve cancer-specific survival in patients with small cell carcinoma of the esophagus receiving
radiotherapy at all stages.
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Introduction

Small cell carcinoma of the esophagus (SCCE) is the most
common small cell carcinoma of the digestive tract, but it
accounts for only 0.05% to 2.40% of malignant esophageal
tumors."? Because the biological behavior of SCCE is more
aggressive than that of squamous cell carcinoma (SCC), the
prognosis is significantly worse than that of SCC.

Because the histological manifestations, genetic changes,
and highly invasive biological characteristics of SCCE are
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Figure |. Flow chart of the search protocol and study design (SCCE:
small cell carcinoma of the esophagus).

Table I. Characteristics of SCCE Patients From the SEER Database.

SCCE Non-SCCE x> Pvalue
Age 18.36 <0.001
<70 years 191(50.26%)  8634(21.37%)
>70 years 189(49.74%) 31767(78.63%)
Race 236 031
White 302(79.47%) 27453(86.61%)
Black 52(13.68%) 2576(8.13%)
Other 26(6.84%) 1668(5.26%)
Sex
Male 235(61.84%) 22573(71.06%) 1.82  0.23
Female 145(38.16%)  9194(28.94%)
Stage 803 004
Localized 64(16.84%) 15411(21.89%)
Regional 66(17.37%) 21054(29.91%)
Distant 196(51.58%) 23613(33.54%)
Unknown 54(14.21%) 10323(14.66%)
Surgery
Yes 32(8.42%) 17307(24.58%) 9.07  0.004
No/Unknown  338(91.95%) 53094(75.41%)
Chemotherapy
Yes 259(68.16%) 38759(55.06%) 3.57  0.08
No/Unknown  121(31.84%) 31642(44.94%)
Radiotherapy
Yes 162(42.63%) 36873(52.38%) 1.62 026
No/Unknown  218(57.37%) 33528(47.62%)

SCCE, small-cell carcinoma of the esophagus; SEER, Surveillance, Epidemiology,
and End Results.

similar to those of small cell lung cancer (SCLC), the therapeutic
regimen of SCCE is mostly based on the treatment model of
SCLC.*? Chemoradiotherapy is the standard treatment modal-
ity for SCLC. Most SCCE patients receive radiotherapy.®’
However, there is little evidence of the effect of chemotherapy

in SCCE patients receiving radiotherapy, and therefore this
combination is still controversial.®® This study retrieved SCCE
patient data from the Surveillance, Epidemiology, and End
Results (SEER) database and investigated the chemotherapeutic
efficacy on the long-term prognosis of SCCE patients receiving
radiotherapy.

Materials and Methods

Patient Selection

SEER*Stat software (SEER*Stat, v8.3.6) was used to search
the data of patients with SCCE (ICD-0-3: codes 8832/8833)
between 1996 and 2016. The inclusion criteria were as follows:
(1) a pathological diagnosis of primary SCCE; (2) received
radiotherapy; (3) clear chemotherapy information; and (4) a
report of overall survival (OS) and cancer-specific survival
(CSS) time. Figure 1 shows the patient selection process.

Statistical Methods

The Chi-square test was conducted to analyze the baseline
characteristics of SCCE and non-SCCE (NSCCE) cases. The
Kaplan-Meier method was conducted to create survival curves
and calculate the survival rate. Univariate analysis was per-
formed using Cox proportional risk model, and factors with
P < 0.1 were included in the multivariate analysis. Cox regres-
sion for multivariate analysis was performed on patients who
received combined chemotherapy and radiotherapy, and the
stratification was performed according to different stages.
SPSS 23.0 (SPSS Inc., USA) was used for statistical analysis.

Results

Baseline Characteristics

40,781 esophageal cancer patients were screened from
the SEER database, of which 380 (0.93%) were SCCE. The
proportion of patients with distant metastasis at diagnosis in the
SCCE group was higher than the NSCCE group (51.6% vs
33.5%; P = 0.045). The percentage of patients undergoing
surgery in the SCCE group was lower than the NSCCE group
(8.6% vs 24.6%; P = 0.004). There were no significant differ-
ences in the distributions of race, gender, radiotherapy admin-
istration, or chemotherapy administration between the 2 group
(P > 0.05 for all) (Table 1).

Chemotherapy was more common among patients with
regional disease (regional: 83.3% vs localized: 16.7%,
P = 0.009), patients who received radiotherapy (radiotherapy:
86.4% vs no radiotherapy: 13.6%, P <0.001), and patients who
purchased insurance (insurance: 69.5% vs no insurance: 30.5%,
P = 0.006).

Prognostic Factors Affecting Overall Survival

The 5-year OS rate of the cohort was 8.0% (95% confidence
interval [CI]: 5.1-10.9). Kaplan-Meier analysis showed that



Li et al

0.6

04

Qveral survival

0.2

0.0

o 10 20 30

0.6

04

Overal Survival

0.2

0.0

40 50 60

Survival time (months)

0.6

0.4

Qveral survival

0.2

0.0
10 20 30 40 50 60 ] 10 20
Survival time (months)

L Age S-year OS (95%CI)y 10 Tstaging  S-year OS (95%CI) "W Chemotherapy  S-year OS (95%C1)
< 70 years 11.5% (6.6-16.4%) - T1IT2 16.7% (7.7-25.7%) Yes

08 = Thyears 4.3% (0.9-7.6%) 08 —_— TIT4 7.2% (0.7-13.7%) T No
P<0.001 P=0.011 P=0.001

40
Survival time (months)

Figure 2. Kaplan-Meier analysis of overall survival according to (A) age (<70 years vs >70 years); (B) T staging (T1/T2 vs T3/T4); and

(C) chemotherapy (Yes vs No) (Cl, confidence interval; OS: overall survival).

Subgroup No.of.Patients Univariable Cox Hazard Ratio (95%CI) P Value
Overall 162
Age
<70% 90(55.6%)
>=70 72(44.4%) —— 1.55 (1.25-1.93) <0.001
Race
White* 122(75.3%)
Black 26(16.0%) ] 1.06 (0.78-1.44) 0.72
Others 14(8.6%) —a— 0.86 (0.56-1.32) 0.5
Sex
Female* 55(34.0%)
Male 107(66.0%) . 1.003 (0.8-1.25) 0.98
Primary Site
Upper third* 18(11.1%)
Middle third 41(25.3%) —_—— 1.03 (0.68-1.55) 091
Lower third ~ 78(48.1%) [ 1 1.17(0.79-1.73) 0.43
Overlapping 8(4.9%) | = 1.35 (0.69-2.64) 0.38
Tumor size ] 1.01 (1.003-1.02) 0.002
Stage
Localized*  39(24.1%)
Regional 47(29.0%) I 0.92 (0.63-1.36) 0.68
Distant 59(36.4%) | = 2.53 (1.84-3.47) <0.001
T staglng
T1/T2* 28(17.3%)
T3/T4 50(30.9%) b 1.53 (1.09-2.16) 0.014
N staging
No* 61(37.7%)
N+ 68(42.0%) —— 1.06 (0.81-1.38) 0.69
M staging
Mo* 94(58.0%)
M1 57(35.2%) e 2.46 (1.94-3.13) <0.001
Surgery
Yes* 23(14.2%)
No 133(82.1%) [ 0.45 (0.29-0.7) <0.001
Chemotherapy
Yes* 140(86.4%)
No 22(13.6%) L 0.36 (0.29-0.46) <0.001
Insurance
Yes* T6(46.9%)
No 1(0.6%) R S 0.56 (0.23-1.36) 02

0 0.5 1 1.5 2 4

Figure 3. Univariate analysis for OS in patients with SCCE who received radiotherapy (OS: overall survival; SCCE: small cell carcinoma

of the esophagus).

patients younger than 70 had more beneficial prognoses than
those older than 70 (11.5% vs 4.3%, P <0.001; Figure 2A). The
5-year OS rates were 16.7% among patients with T1/T2 and
7.2% among patients with T3/T4 (P = 0.011, Figure 2B).
Patients who received chemotherapy had a more satisfying

prognosis than patients who did not (OS: 16.1% vs 0%,
P = 0.001; Figure 2C).

The results of the univariate and multivariate analyses to
identify risk factors for OS are shown in Figures 3 and 4.
Univariate analysis showed that age >70 years (P = 0.000),
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Subgroup  No.of.Patients Multivariable Cox Hazard Ratio (9596CI) P Value
Overall 162
Age
<70% 90(55.6%)
>=70 72(44.4%) | el | 1.67 (0.59-4.68) 027
Race
White* 122(75.3%)
Black 26(16.0%)
Others 14(8.6%)
Sex
Female* 55(34.0%)
Male 107(66.0%)
Primary Site
Upper third® 18(11.1%)
Middle third 41(25.3%)
Lower third 78(48.1%)
Overlapping  8(4.9%)
Tumor size ] 1.01 (1.001-1.02) 0.014
Stage
Localized*  39(24.1%)
Regional  47(29.0%) —_— 0.62 (0.3-1.28) 021
Distant 59(36.4%) | » | 099 (0.12-7.82) 0.94
T staging
TI/T2* 28(17.3%)
T3/T4 50(30.9%) [ — 1.34(1.07-2.32) 0.028
N staging
No* 61(37.7%)
N+ 68(42.0%)
M staging
Mo* 04(58.0%)
M1 57(35.2%) | o | 2.31(0.29-18.6) 0.43
Surgery
Yes* 23(14.2%)
No 133(82.1%) b—a— 0.87 (0.43-1.76) 0.69
Chemotherapy
Yes* 140(86.4%)
No 22(13.6%) B 031 (0.18-0.55) <0.001
Insurance
Yes* 76(46.9%)
No 1(0.6%)
r T T T T T 1
[] 0.5 1 1.5 3 5 10 20

Figure 4. Multivariate analysis for OS in patients with SCCE who received radiotherapy (OS: overall survival; SCCE: small cell carcinoma of the

esophagus).
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Figure 5. Kaplan-Meier analysis of cancer-specific survival according to (A) primary site (upper third vs middle third vs lower third vs
overlapping); (B) T staging (T1/T2 vs T3/T4); and (C) chemotherapy (Yes vs No) (CSS: cancer-specific survival).

tumor size (P = 0.002), distant metastasis (P < 0.001), T
0.014), M staging (P < 0.001), surgery
(P < 0.001), and chemotherapy (P < 0.001) were prognostic
factors affecting OS in SCCE patients receiving radiotherapy.

staging (P =

Multivariate analysis showed that tumor size (P = 0.014),
T staging (P = 0.028), and chemotherapy (P < 0.001) were
independent prognostic factors affecting OS in patients
receiving radiotherapy.
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Subgroup No.of.Patients TUnivariable Cox Hazard Ratio (95%CT) P Value
Overall 162
Age
<70* 90(55.6%)
==70 72(44.4%) e 1.4 (1.09-1.8) 0.009
Race
White* 122(75.3%)
Black 26(16.0%) - 114 (0.81-1.62)  0.46
Others 14(8.6%) s 0.85 (0.52-1.4) 0.51
Sex
Female* 55(34.0%)
Male 107(66.0%) [ 1(0.77-1.29) 1
|

Primary Site
Upper third* 18(11.1%)
Middle third 41(25.3%) — - 1,52 (0.88-2.61) 0.14
Lower third  78(48.1%) i - | 1.65 (0.98-2.79) 0.06
Overlapping  8(4.9%) - - | 2.11(0.96-4.66)  0.06
Tumor size + 1.01 (1.01-1.02) 0.001
Stage
Localized*  39(24.1%)
Regional 47(29.0%) f—m——— 0.84 (0.53-1.34) 0.47
Distant 59(36.4%) b = | 2.62(1.81-3.79) <0.001
T staging
T1/T2* 28(17.3%)
T3/T4 50(30.9%) e 1.64 (1.09-2.46) 0.017
N staging
NO* 61(37.7%)
N+ 68(42.0%) [ rm 1.12(0.82—-1.54) 0.47
M staging
MoO* 94(58.0%)
M1 57(35.2%) e 2.57(1.95-3.4) <0.001
Surgery
No#* 133(82.1%)
Yes 23(14.2%) a— | 0.44 (0.26-0.73)  0.002
Chemotherapy
No* 22(13.6%)
Yes 140(86.4%) E== 0.39(0.3-0.51) <0.001
Insurance
No#* 1(0.6%)
Yes 76(46.9%) —a———— 0.5 (0.18-1.37) 0.18

T T T T T T T |
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Figure 6. Univariate analysis for CSS in patients with SCCE who received radiotherapy (CSS: cancer-specific survival; SCCE: small cell

carcinoma of the esophagus).

Prognostic Factors Affecting Cancer-Specific Survival

The 5-year CSS rate of the entire cohort was 14.9% (95% CI:
13.2-28.4). Except for patients without clear primary site infor-
mation, patients with tumors in the upper and middle 1/3 of the
esophagus had better outcomes than patients who had tumors in
the lower 1/3 of the esophagus or overlapping tumors (CSS:
23.1% vs 23.9% vs 20.0% vs 15.6%; P = 0.059; Figure 5A).
The 5-year CSS rates were 28.5% among patients with T1/T2
cancer and 13.3% among patients with T3/T4 cancer
(P = 0.016, Figure 5B). Combining chemotherapy to radio-
therapy was related to a statistically significant improvement
in CSS in comparison with radiotherapy alone (CSS: 22.1% vs
0%, P = 0.015; Figure 5C).

The results of the univariate and multivariate analyses for
factors influencing CSS are shown in Figure 6 and Figure 7.
Univariate analysis indicated that tumor size (P = 0.001),
distant metastasis (P <0.001), T staging (P = 0.017), M staging
(P <0.001), surgery (P = 0.002), and chemotherapy (P <0.001)
were prognostic factors affecting CSS in SCCE patients receiv-
ing radiotherapy. Multivariate analysis showed that tumor size

(P = 0.004) and chemotherapy (P < 0.001) were independent
prognostic factors affecting CSS in SCCE patients receiving
radiotherapy.

The Effect of Chemotherapy in Patients
With Different Stages

The survival analysis of adding chemotherapy to radiotherapy
in patients with different stages of SCCE is shown in Figure 8.

SCCE patients with regional disease (hazard ratio
[HR] = 5.435, 95% CI: 2.315-12.821, P < 0.001) and distant
metastasis (HR = 2.183, 95% CI: 1.536-3.106, P < 0.001) had
worse OS if they received only radiotherapy. In addition,
chemotherapy improved the CSS in SCCE patients receiving
radiotherapy regardless of stage. Patients with localized disease
(HR = 2.268, 95% CI: 1.269-4.065; P = 0.006), regional
disease (HR = 4.464, 95% CI: 2.188-9.174; P < 0.001), and
distant metastasis (HR = 2.404, 95% CI: 1.776-3.247,
P <0.001) who did not receive chemotherapy had a higher risk
of tumor-related death than those who received chemotherapy
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Hazard Ratio (95%CI) P Value

Subgroup  No.oLPatients Multivariable Cox
Overall 162
Age
<70% 90(55.6%)
>=70 72(44.4%) } - | 1.92 (0.91-4.05)
Race
White* 122(75.3%)
Black 26(16.0%)
others 14{8.6%)
Sex
Female* 55(34.0%)
Male 107(66.0%)
Primary Site
Upper third*  18(11.1%)
Middle third 41(25.3%) L - | 1.45 (0.37-5.62)
Lower third  78(48.1%) I - | 1.58 (0.39-6.47)
Overlapping 8(4.9%) J = i 2.99 (0.2-5.83)
Tumor size [ ] 1.02 (1.005-1.03)
Stage
Localized®*  39(24.1%)
Regional  47(29.0%) } | 1.23 (0.43-3.54)
Distant 59(36.4%) f a | 1.51 (0.13-17.12)
T staging
TUTZ* 28(17.3%)
T3/T4 50(30.9%) ——] 0.78 (0.38-1.64)
N staging
NO* 61(37.7%)
N+ 68(42.0%)
M staging
Mo* 94(58.0%)
M1 57(35.2%) } ! | 1.59 (0.12-21.33)
Surgery
No* 133(82.1%)
Yes 23(14.2%) e 0.77 (0.12-3.12)
Chemotherapy
No* 22(13.6%)
Yes 140(86.4%) | 0.24 (0.11-0.51)
Insurance
No* 1{0.6%)
Yes T6(46.9%)
T T T T T T T T 1
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Figure 7. Multivariate analysis for CSS in patients with SCCE who received radiotherapy (CSS: cancer-specific survival; SCCE: small cell
carcinoma of the esophagus).
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Figure 8. Cox regression for multivariate analysis of adding chemotherapy to radiotherapy based on different stages of SCCE (A) VALSG stage
(B) AJCC staging (CSS: cancer-specific survival; OS: overall survival; SCCE: small cell carcinoma of the esophagus; VALSG: Veterans’
Administration Lung Study Group).
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Subgroup No.of.Patients Univariable Cox Hazard Ratio (95%CI) P Value
Overall 140
Age
<70% 82(58.69%)
>=70 58(41.4%) ] 1.37 (1.05-1.8) 0.02
Race
White* 104(74.3%)
Black 23(16.4%) . 1.03 (0.69-1.53) 0.89
others 13(9.3%) _— 1.06 {0.66-1.68) 0.82
Sex
Female* 47(33.6%)
Male 93(66.4%) e 1.11 (0.84-1.47) 0.46
Primary Site
Upper third* 16(11.4%)
Middle third  37(26.4%) [ — 0.89 (0.54-1.45) 0.63
Lower third ~ 67(47.9%) [ — 1.16(0.73-1.83) 0.54
Overlapping  7(5.0%) } B ! 1.28 (0.588-2.78)  0.54
Tumor size * 1.008 (1.001-1.02)  0.03
Stage
Localized* 33(23.6%)
Regional  45(32.1%) b 0.93 (0.59-1.47) 0.77
Distant 46(32.9%) | B | 2.68(1.82-3.94) <0.001
T staging
TUT2* 24(17.2%)
T3/T4 47(33.5%) f o | 1.56 (1.05-2.33) 0.03
N staging
No* 50(35.7%)
N+ 64(45.7%) g 1.11 (0.8-1.53) 0.1
M staging
MO* 86(61.4%%)
Ml 44(31.4%) Il = | 2.66(1.99-3.56) <0.001
Surgery
Yes* 22(15.7%)
No 113(80.7%) [ 0.5 (0.31-0.83) 0.006
r : T ; T 1
0 0.5 1 1.5 2 3 4

Figure 9. Univariate analysis for OS in patients with SCCE who received chemotherapy and radiotherapy (OS: overall survival; SCCE: small cell

carcinoma of the esophagus).

(Figure 8A). Overall, patients with stage I1I/IV SCCE, accord-
ing to AJCC criteria, had worse OS if they received only radio-
therapy (HR = 2.95, 95% CL: 1.43-6.11, P = 0.003). Patients
with stage I/IT (HR = 2.36, 95% CI: 1.82-3.11; P = 0.013) and
stage III/TV (HR = 2.13, 95% CI: 1.02-4.45; P = 0.044) who
did not receive chemotherapy were at a higher risk of
tumor-related death than those who received chemotherapy
(Figure 8B).

Prognostic Factors in SCCE Patients Receiving Both
Radiotherapy and Chemotherapy

Univariate analysis showed that age >70 years (P = 0.022),
tumor size (P = 0.029), distant metastasis (P < 0.001), T sta-
ging (P = 0.030), M staging (P < 0.001), and surgery
(P = 0.006) were associated with OS among patients receiving
chemoradiation. There were no independent prognostic factors
affecting OS among these patients (Figure 9 and Figure 10).
Univariate analysis indicated that tumor size (P = 0.006), dis-
tant metastasis (P < 0.001), T staging (P = 0.042), M staging

(P < 0.001), and surgery (P = 0.009) were prognostic factors
affecting CSS among patients receiving both radiotherapy and
chemotherapy (Figure 11). Multivariate analysis indicated that
tumor size (P = 0.043) was an independent prognostic factor
affecting CSS in this group (HR = 1.012; 95% CI: 1.000
-1.024; P = 0.048) (Figure 12).

Discussion

SCCE has a low incidence, and, as such, there is still no stan-
dard treatment regimen. The current SCCE treatment strategy
refers to that for SCLC. This study is the first large-sample
retrospective analysis of the clinical effect of chemoradiother-
apy on the long-term outcome of SCCE patients receiving
radiotherapy. The results showed that adding chemotherapy
improves both the OS (17.4% vs 0%, P < 0.001) and CSS
(35.9% vs 0%, P = 0.004) of patients receiving radiotherapy.
The CSS of SCCE patients receiving radiotherapy was
improved with the addition of chemotherapy, regardless of
stage. Patients with localized disease (HR = 2.268, 95% CI:
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Subgvoup No.of.Patients Multivariable Cox Hazard Ratio (95%CT) P Value

Overall 140

Age

<70* 82(58.6%)

>=70 58(41.4%) } s i 2,02 (0.64-6.44) 023

Race

White* 104(74.3%)

Black 23(16.4%)

others 13(9.3%)

Sex

Female* 47(33.6%)

Male 93(66.4%)

Primary Site

Upper third*  16(11.4%)

Middle third 37(26.4%)

Lower third 67(47.9%)

Overlapping  7(5.0%)

Tumor size 5] 1.01 (1-1,02) 0.08

Stage

Localized* 33(23.6%)

Regional 45(32.1%) e — 0.6 (0.25-1.49) 0.27
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Figure 10. Multivariate analysis for OS in patients with SCCE who received chemotherapy and radiotherapy (OS: overall survival; SCCE: small

cell carcinoma of the esophagus).

1.269-4.065; P = 0.006), regional disease (HR = 4.464, 95%
CI: 2.188-9.174; P < 0.001), and distant metastasis
(HR = 2.404, 95% CIL: 1.776-3.247; P < 0.001) who didn’t
receive chemotherapy had a higher risk of tumor-related death
than those who received chemotherapy.

Table 2 summarizes the literature regarding prognostic fac-
tors in patients with SCCE. Some studies have tried to inves-
tigate the role of chemotherapy in the treatment of SCCE.
Nemoto et al analyzed 20 patients with limited-stage SCCE
(LS-SCCE) and found that the median survival time (MST)
differed significantly between patients treated with 2 or more
and patients treated with one or no courses of chemotherapy
(11.2 months vs 6.7 months; P = 0.023).” In a study of 40 SCCE
patients with SCCE, among whom 11 received chemotherapy
and 29 did not receive chemotherapy, the researchers found
that the MSTs were 28 months and 13 months, respectively
(P = 0.013).° Ding et al analyzed the outcomes of different
treatments in patients with LS-SCCE and found that patients
receiving chemotherapy yielded a 5-year survival rates of

27.2% while patients who did not receive chemotherapy had
a 5-year survival rates of 0%.° Wong et al analyzed the clinical
manifestation, therapeutic regimen, and prognosis of patients
with SCCE and found that chemotherapy alone (p = 0.003) was
related with worse OS compared to chemoradiation.'' A total
of 42 SCCE patients underwent radiotherapy had been
analyzed in a previous study and the result showed that the
survival time was longer in patients who also received che-
motherapy (HR = 0.204, P = 0.046).'> In the present study,
a better prognosis was observed in patients who received che-
motherapy than in patients who did not (OS: 16.1% vs 0%,
P = 0.001; CSS: 22.1% vs 0%, P = 0.015). Therefore, we
suggest the addition of chemotherapy to radiotherapy among
SCCE patients.

Tumor size has been found to be associated to prognosis. Xu
et al found that SCCE patients with lesions > 6 c¢cm had an
poorer MST than patients with lesions 2-6 cm and those with
lesions < 2 cm.'? 42 SCCE patients treated with radiotherapy
had been analyzed and the researcher found that the OS was
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Figure 11. Univariate analysis for CSS in patients with SCCE who received chemotherapy and radiotherapy (CSS: cancer-specific survival;

SCCE: small cell carcinoma of the esophagus).

significantly longer in patients with smaller tumors.'? Our
results indicated that tumor size was an independent factor
affecting CSS (HR = 1.012, P = 0.008).

Age and T staging have been proposed as factors associated
with oncological outcomes. Song et al found that age was
related with OS (0.05 <P <0.1), but there was no relation with
CSS." Xu et al reported that patients with T1 SCCE had a
longer survival time than those with T2, T3, and T4 SCCE
(MST: 39 months vs 36 months vs 21 months vs 7 months,
P < 0.001), whereas age (<60 years vs >60 years) was uncor-
related with survival time (P > 0.05)."* Jeene analyzed 55
patients receiving radiotherapy and indicated that T staging had
no significant correlation with survival.'> Our study showed
that patients <70 years old had a better outcome than those >
70 years old (OS: 11.5% vs 4.3%, P < 0.001), and age was an
independent prognostic factor affecting OS. The discrepancy
with the findings of Xu et al are likely because we divided
patients into multiple age groups, and therefore the difference
between groups was more obvious. T staging was also an

independent prognostic factor for OS in this study. The
5-year OS rates were 16.7% among patients with T1/T2 and
7.2% among patients with T3/T4 (P = 0.011). In addition, the
5-year CSS rates were 28.5% among patients with T1/T2 and
13.3% among patients with T3/T4 (P = 0.013).

The primary site can also be relevant to the prognosis. Meng
et al examined 127 SCCE patients and found that tumor loca-
tion (upper third of the esophagus) was an poor prognosis factor
of 0S.'® Xu et al found that SCCE patients with tumors in the
middle 1/3 of the esophagus had more satisfying MST than that
of patients with tumors in the upper or lower esophagus
(32 months vs 17 months vs 23 months, P = 0.029)."® Simi-
larly, in our study, patients with tumors in the middle and lower
1/3 of the esophagus had better outcomes than patients with
tumors in the lower 1/3 of the esophagus or overlapping tumors
(CSS: 23.1% vs 23.9% vs 20.0% vs 15.6%; P = 0.059).

Advanced stage tends to be related to unfavorable prog-
nosis. Kukar et al indicated that distant metastasis was associ-
ated with poor survival (HR = 2.72).!7 Gao et al evaluated
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Figure 12. Multivariate analysis for CSS in patients with SCCE who received chemotherapy and radiotherapy (CSS: cancer-specific survival;

SCCE: small cell carcinoma of the esophagus).

Table 2. Review of Recent Studies on Prognostic Factors in Patients With SCCE.

Sample Median age MST 5-year
Author Year size (years) (month) OS (%) Prognostic factors
Our study 2020 162 65-69 I 8.0 Age, T staging, tumor size, primary site, and
chemotherapy
Xiao Q etal'’ 2019 137 59.3 12 1.9 VALSG stage, N stage, and multimodal treatment
Chen BQ et al'2 2019 42 12.9 13.9 ECOG PS, lesion length, chemotherapy, and dose of RT
Jeene PM et al'® 2019 58 16 N/A Chemotherapy cycles
Xu L et al'? 2017 152 28 82 Treatment modality and N stage
Song YQetal'" 2015 352 N/A 8 N/A Stage, age, year, and RT
Gao R etal'® 2014 225 59.5 19 (LD) N/A Chemotherapy
9 (ED)

Meng MB etal'® 2013 127 N/A 21.0 N/A Tumor location

and type of treatment
Ding ] et al® 2013 106 58 N/A N/A Chemotherapy
Kukar M etal'’ 2013 387 68 N/A N/A Age, gender, race, and stage
Chen SB et al'® 2011 40 57 13.0 10.5 Operation and chemotherapy

ECOG: Eastern Cooperative Oncology Group; ED: extensive disease; F: female; LD: limited disease; N/A: Not available; M: male; PS: performance status; RT:
radiotherapy; SCCE: small cell carcinoma of the esophagus; VALSG: Veterans’ Administration Lung Study Group.
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124 patients of limited disease (LD) and 88 patients of exten-
sive disease (ED) and found that the MST was obviously
prolonged by chemotherapy for LD cases (20 months vs
10 months, P < 0.01), whereas this superiority was not seen
in ED patients.'® Nevertheless, our results showed that radio-
therapy alone led to significantly worse survival than chemor-
adiotherapy in patients with distant metastasis (HR = 2.183
and 2.404, respectively, P < 0.001). Xiao et al revealed that
patients with regional (MST 16.0 months vs 8.0 months,
P = 0.003) and extensive (MST 11.0 months vs 5.0 months,
P <0.001) disease had a longer survival time from chemother-
apy, but no benefit were seen in patients with localized
disease." In the present study, patients with regional disease
(HR = 5.435, 95% CI: 2.315-12.821, P < 0.001) and distant
metastasis (HR = 2.183, 95% CI: 1.536-3.106, P < 0.001) had
shorter OS if they received only radiotherapy. In addition,
chemotherapy could improve CSS in all-stage SCCE patients
receiving radiotherapy. The reason for the discrepancy may be
that our sample size is larger than those in previous studies.

Based on the favorable results of Impower133, adding
atezolizumab, a PD-L1-targeted immune checkpoint inhibitor,
to a platinum and etoposide chemotherapeutic regimen has
been recommended as the preferred first-line systemic therapy
option for patients with extensive-stage SCLC.?° In addition,
both pembrolizumab and nivolumab have achieved favorable
efficacy in esophageal cancer 1. We were not able to evaluate
the effects of immunotherapy in our cohort, as the treatment
details were not available through the SEER database. How-
ever, the possibility of clinical benefit from immunotherapy
might be worth exploring.

There are some limitations in this study. First, as the number
and the control for selection bias is inadequate and limited, the
results obtained in this study are exploratory. Second, consid-
ering that the SEER database does not contain information on
specific chemotherapy regimens, it is significative to carry out
further large-scale prospective studies of the effect of different
chemotherapy regimens on survival in SCCE patients. Finally,
due to the limitation of the database and the lack of pathologi-
cal features of the tumor, there is no exploration of the mechan-
ism behind our observations.
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