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Abstract: Objective To compare the survival condition and related risk factors of the patients with ESCC
between high-incidence area (HIA) and low-incidence area (LIA) of ESCC. Methods We collected the data
of 38741 ESCC patients confirmed by pathology, among which, 23273 cases (60.1%) were from HIA and
15468 cases (39.9%) were from LIA. All patients underwent radical esophagectomy. Chi-square test was used
to analyze the differences between groups of the patients with different clinicopathological characteristics,
and Kaplan-Meier method was used to draw and Log rank test was used to assess the survival curves of
the patients. Cox proportional hazards model was used to analyze the main influencing factors of survival.
Results The proportion of male patients in LIA was higher than that in HIA (P<0.001). The proportion
of patients =50 years old in LIA was also higher than that in HIA (P<0.001). ESCC patients in HIA had
obviously better overall survival than patients in LIA (P<0.001). HIA/LIA, gender, age at diagnosis, tumor
location, differentiation, TNM stage and family history were independent factors for the survival of ESCC
patients. Conclusion ESCC patients in HIA have obviously higher overall survival than those in LIA. LIA is
an independent risk factor for poor survival of ESCC patients.

Key words: Esophageal squamous cell carcinoma; High-incidence area; Low-incidence area; Survival; Risk factor
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Tablel Clinical characteristics of ESCC patients in HIA
and LIA (n(%))

Charact- 10 HIA LIA 4 P
eristics
Male 8.679 0.003
<50 years 2410(99) 1438(10.4) 972(9.2)
=50 years 22012(90.1) 12445(89.6)  9567(90.8)
Female 35.963 <0.001
<50 years 1107(7.7) 817(8.7) 290(5.9)
=50 years 13212(923) 8573(913)  4639(94.1)
Location 69.789 <0.001
Cervical ~ 201(0.5) 103(04) 98(0.6)
Upper 5568(14.4) 3585(154)  1983(12.8)
Middle  26650(68.8) 15960(68.6) 10690(69.2)
Lower 6322(16.3) 3625(15.6) 2697(17.4)
Differentiation 2.381 0304
Well 5616(14.5)  3335(143)  2281(14.7)
Moderate 23945(61.8) 14454(62.1)  9491(61.4)
Poor 9180(23.7) 5484(23.6)  3696(23.9)
Margin 55.657 <0.001
Negative 37087(95.7) 22134(95.1) 14953(96.7)
Positive  1654(4.3)  1139(4.9) 515(3.3)
TNM stage 54.142 <0.001
0 174(04) 130(0.5) 44(0.3)
I 2487(64)  1559(6.7) 928(6.0)
A 21920(56.6) 13317(57.2)  8603(55.6)
B 4301(11.1)  2559(11.0)  1742(11.2)
11| 9476(24.5)  5461(235)  4015(26.0)
v 383(1.0) 247(1.1) 136(0.9)
Family history 863.563 <0.001
Positive  12137(31.3) 8605(37.0) 3532(22.8)

Negative 26604(68.7) 14668(63.0) 11936(77.2)
Notes: ESCC: esophageal squamous cell carcinoma; HIA: high-

incidence area; LIA: low-incidence area
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Table2 Cox proportional hazards regression model
analysis of clinical variables on survival of ESCC patients
in HIA and LIA

Characteristics B SE Wald 2 HR  95%CI
Area 0.096 0.015 42.244 <0.001 1.101 1.069-1.133
HIA

LIA
Gender 0.128 0.015 73.999 <0.001 1.136 1.104-1.170
Female

Male
Age(years) 0.422 0.027 251.649 <0.001 1.525 1.448-1.607
<50

=50
Location 103.115 <0.001

Lower

Middle 0.044 0.020  5.001 0.025 1.045 1.005-1.086
Upper 0.222 0.025 76.872 <0.001 1.248 1.188-1.312
Cervical 0.333 0.098 11.530 0.001 1.395 1.151-1.690
Differentiation 169.194 <0.001

Well

Moderate 0.121 0.021 33.826 <0.001 1.129 1.084-1.176

Poor 0.286 0.023 149.462 <0.001 1.331 1.271-1.393

Margin 0.051 0.032  2.590 0.108 1.052 0.989-1.120
Negative
Positive
TNM stage 1584.274 <0.001
0
I 0.505 0.168  8.977 0.003 1.656 1.191-2.304
1N 0.877 0.165 28.368 <0.001 2.405 1.741-3.321
B 1.228 0.166 54.952 <0.001 3.416 2.468-4.726
i} 1.436 0.165 75.708 <0.001 4.202 3.041-5.806
v 1.664 0.176 88.941 <0.001 5.283 3.738-7.466

Family history 0.095 0.015 37.795 <0.001 1.099 1.067-1.133
Positive
Negative

Notes: B: partial regression coefficient B; SE: standard error; HR:

hazard ratio; CI: confidence interval
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Table3 Univariate analysis of different clinical characteristics on survival of ESCC patients in HIA and LIA
HIA LIA )

i : MST _ SE__ 95%CI 7 MST __SE__ 95%CI X P
Gender

Female 8552 6.1 0.2 5.8-6.4 4287 52 0.17 4.9-5.6 26.504 <0.001

Male 12873 5.1 0.1 4.9-53 9146 4.7 0.1 4.5-4.9 41.861 <0.001
Age(years)

<50 2050 9.5 0.5 8.4-10.5 1065 9.8 0.7 8.6-11.1 1.339 0.247

=50 19375 52 0.1 5.0-5.3 12368 4.6 0.1 4.5-4.8 72.644 <0.001
Location

Cervical 92 6.1 1.1 4.0-8.2 79 2.7 0.5 1.7-3.7 7.343 0.007

Upper 3297 4.5 0.1 4.3-4.8 1758 4.2 0.2 3.8-4.6 6.151 0.013

Middle 14680 5.8 0.1 5.6-6.0 9261 5 0.1 4.8-5.2 55.038 <0.001

Lower 3356 5.8 0.2 5.3-6.2 2335 4.7 0.2 4.2-52 23.190 <0.001
Differentiation

Well 3085 7.6 0.3 7.0-8.2 1989 6.7 0.3 6.0-7.3 17.218 <0.001

Moderate 13225 5.8 0.1 5.5-6.0 8147 5.0 0.1 4.8-5.2 43.136 <0.001

Poor 5115 4.3 0.1 4.1-4.4 3297 3.9 0.1 3.7-4.1 19.247 <0.001
Margin

Negative 20335 5.5 0.1 5.4-5.7 12952 4.9 0.1 4.7-5.1 73.019 <0.001

Positive 1090 52 0.2 4.7-5.6 481 3.8 0.2 3.3-4.3 19.069 <0.001
TNM stage

0 114 21.3 - - 38 - - - 0.227 0.633

I 1337 12.5 1.3 10.0-15.0 744 10 1.3 7.5-12.5 0.008 0.93

TA 12240 7.3 0.2 7.0-7.6 7381 6.3 0.2 6.0-6.6 37.553 <0.001

1IB 2367 4.2 0.1 4.0-4.5 1545 39 0.2 3.5-4.2 4914 0.027

1 5143 3.5 0.1 3.3-3.6 3603 3 0.1 2.9-3.1 <0.001 <0.001

\% 224 2.3 0.1 2.2-2.5 122 2.3 0.2 2.0-2.6 <0.001 0.987
Family history

Positive 8031 6 0.2 5.7-6.3 3131 53 0.2 5.0-5.7 20.042 <0.001

Negative 13394 52 0.1 5.1-54 10302 4.7 0.1 4.5-4.9 44.406 <0.001

Notes: MST: median survival time; —: cannot be calculated due to the long survival
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Table4 Cox proportional hazards regression model

analysis of clinical variables on survival of ESCC patients
in HIA

Characteristics B SE Wald /P HR 95%CI
Gender 0.137 0.018 54.755 <0.001 1.146 1.106-1.189
Female
Male

Age(years) 0.392 0.032 148.496 <0.001 1.480 1.389-1.576
<50
=50
Location
Lower
Middle 0.061 0.025 5.782 0.016 1.063 1.011-1.117
Upper 0.249 0.032 60.933 <0.001 1.283 1.205-1.366
Cervical 0.189 0.133 1.996 0.158 1.208 0.930-1.569

74.074 <0.001

Differentiation 105.470 <0.001
Well
Moderate  0.135 0.026 26.439 <0.001 1.145 1.087-1.205
Poor 0.293 0.030 97.370 <0.001 1.341 1.265-1.421
Margin 0.025 0.038 0.425 0.514 1.025 0.951-1.104
Negative
Positive
TNM stage 922.732 <0.001
0
I 0.551 0.198 7.750 0.005 1.735 1.177-2.556
rA 0.884 0.193 20.987 <0.001 2.420 1.658-3.532
B 1.243 0.194 40.952 <0.001 3.466 2.369-5.072
I 1.421 0.193 54.039 <0.001 4.141 2.835-6.048
1\ 1.706 0.208 67.618 <0.001 5.510 3.668-8.275

Family history 0.094 0.019 25.271 <0.001 1.098 1.059-1.139
Positive
Negative
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Table5 Cox proportional hazards regression model analysis
of clinical variables on survival of ESCC patients in LIA
Characteristics B SE  Wald P HR  95%CI
Gender 0.112 0.025 20.101 <0.001 1.118 1.065-1.174
Female
Male
Age(years)  0.489 0.048 105.557 <0.001 1.631 1.486-1.790
<50

=50

Location 36.215 <0.001

Lower

Middle 0.018 0.031 0.334 0.564 1.018 0.958-1.083
Upper 0.178 0.042 18.175 <0.001 1.194 1.101-1.296

Cervical 0.524 0.145 13.127 <0.001 1.688 1.272-2.242

Differentiation 65.392 <0.001
Well
Moderate 0.100 0.034 8.544 0.003 1.105 1.033-1.181
Poor 0.275 0.038 52.886 <0.001 1.317 1.223-1.419
Margin 0.113 0.058 3.873 0.049 1.120 1.000-1.254
Negative
Positive
TNM stage 665.386 <0.001
0
I 0.420 0.322 1.701  0.192 1.522 0.810-2.862
TA 0.858 0.317 7.338 0.007 2.359 1.268-4.389
B 1.199 0.318 14.197 <0.001 3.315 1.777-6.185
1 1.446 0.317 20.793 <0.001 4.245 2.280-7.903
1\% 1.572 0.336 21.846 <0.001 4.815 2.491-9.307

Family history 0.095 0.027 12.170 <0.001 1.100 1.043-1.161
Positive
Negative
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