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Abstract 

Background: Preoperative weight loss has been shown to be a prognostic factor for many cancers. 
However, whether preoperative weight loss has clinical significance in patients with esophageal cancer is 
still controversial. 
Methods: A total of 2,174 Chinese patients underwent radical resection of esophageal cancer from 2000 
to 2008 were included in our study. Patients were divided into two group: no weight loss (-) and weight 
loss (+), according to whether they had weight loss compared with their usual weight at diagnosis. The 
influence of preoperative weight loss on disease-free survival (DFS) and overall survival (OS) was 
estimated using the Kaplan-Meier method and Cox proportional hazard models. 
Results: weight loss (+) was significantly associated with age (P=0.001), alcoholism (P<0.001), tumor 
location (P=0.003), pT category (P=0.003), pN category (P=0.001). Patients of group weight loss (+) had 
significantly poorer DFS (Mean: 63.3 months (m) vs 76.8 m, P<0.001) and OS (67.4 m vs 83.3 m, P<0.001) 
than the no weight loss (-) group. In the final multivariate survival analysis with adjustment for covariates, 
we found that the weight loss (+) group had a 19% higher risk of death (HR=1.19, 95%CI: 1.07-1.33, 
P=0.002) and had a 13% higher risk of disease progression (HR=1.13, 95%CI: 1.01-1.25, P=0.027), 
respectively, than the no weight loss (-) group. Subgroup analysis indicated that the association with 
preoperative weight loss and better DFS or OS was observed in patients with esophageal squamous cell 
carcinoma (ESCC) and early pathological stage (I-II). 
Conclusion: Preoperative weight loss is associated with shorter OS and DFS, which means poor 
postoperative prognosis in esophageal cancer patients. 
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Background 
As a common gastrointestinal malignancy in 

China, esophageal cancer has become one of the 
leading causes of death. According to the latest 

epidemiological statistics, there were 477,900 cases 
and 375,000 deaths of esophageal cancer in China in 
2015[1]. Although the treatment of esophageal cancer 
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is becoming more and more comprehensive, the latest 
clinical trials show that the five-year survival rate for 
patients who have received the comprehensive 
treatment is about 47% [2]. There are many ways to 
predict the prognosis of patients undergoing surgery, 
such as the Nutritional Risk Index (NRI), Maastricht 
Index (MI), Subjective Global Assessment (SGA), and 
Mini Nutritional Assessment (MNA) [3], but a 
straightforward prognostic factor for esophageal 
cancer may have higher clinical significance in 
improving its prognosis. 

Weight loss is a comment symptom in approxi-
mately 57% to 85% of esophageal cancer patients will 
experience before surgery [4,5]. The main causes of 
weight loss include dysphagia, decreased oral intake, 
systemic inflammation, and mental factors [4-6]. 
Weight loss has been shown to be a prognostic factor 
in colon [7], stomach [8], cervical [9] and lung cancers 
[10]. As to esophageal cancer, some studies have 
indicated that preoperative weight loss is a risk factor 
for prognosis. Hynes' and Van' studys showed that 
preoperative weight loss of >10% was a potential risk 
factor for the prognosis of patients undergoing radical 
esophagectomy. And in Yu's cohort of patients 
receiving adjuvant chemotherapy after radical 
esophagectomy indicated that the greater the weight 
loss, the worse the prognosis [11-13]. On the contrary, 
other studies have suggested that weight loss is not a 
reliable independent prognostic factor [14]. Hence, the 
correlation between preoperative weight loss and 
prognosis of esophageal cancer is controversial. 

The purpose of this study was to further 
investigate the relationship between preoperative 
weight loss and prognosis among patients who 
received surgery for esophageal carcinoma in a large 
cohort of Chinese patients, thus providing more 
evidence to determine whether preoperative weight 
loss can be used as a prognostic factor for patients 
with esophageal cancer. 

Materials and Methods 
Patients 

We identified consecutive patients with 
esophageal cancer who underwent radical surgery for 
esophageal carcinoma at Sun Yat-sen University 
Cancer Center between December 2000 and December 
2008[15]. Patients who had received neoadjuvant or 
adjuvant therapy, had a history of other cancer, 
lacked weight loss date were excluded. Finally 2,174 
patients were included based on the criteria. Patient 
characteristics including, weight loss were collected 
from retrospective medical record review using a 
standardized data collection form. 

Surgery 
The most common surgical approaches included 

the left transthoracic procedure, the Ivor-Lewis 
approach and the cervicothoraco abdominal proce-
dures. Lymph node dissection including standard or 
extended dissection of thoracic and abdominal lymph 
nodes was performed in patients with no evidence of 
metastatic disease that included cervical or coeliac 
lymph node metastases [16]. Pathological stage was 
determined according to the 7th edition of the AJCC 
staging system. The study was approved by the Ethics 
Committee of Sun Yat-sen University Cancer Center. 
All patients provided written informed consents 
according to the ethical approval. 

Weight loss 
Patients were asked whether they had weight 

loss compared with their usual weight when their 
weight was measured at diagnosis. Patients were 
divided into two group: no weight loss (-) and weight 
loss (+). 

Follow-up 
All patients received standardized follow-up at 

3-month intervals for the first 2 years after surgery, at 
6-month intervals in the third year and yearly 
thereafter. Follow-up time was calculated from the 
date of surgery to the event or the date of the last 
contact. Follow-up continued until June 2012. The 
primary endpoint was overall survival (OS), which 
was calculated from the time of surgery to the time of 
death from any causes. The second endpoint was 
disease-free survival (DFS), which was calculated 
from the time of surgery to the first recurrence of 
index cancer or to all-cause death. 

Statistical analysis 
Statistical analysis was performed using SPSS 

16.0 for Windows software system (SPSS Inc, Chicago, 
IL). Weight loss was analyzed as a categorical variable 
after grouping by no weight loss (-) and weight loss 
(+). The association between weight loss and clinico-
pathologic parameters was analyzed by χ2-test or 
Fisher’s exact test. Survival curves were depicted by 
the Kaplan-Meier method and analyzed by log-rank 
test. Multivariate analysis was performed using Cox’s 
proportional hazards regression model with a 
forward stepwise procedure (the entry and removal 
probabilities were 0.05 and 0.10, respectively). We 
tested the proportional hazards assumption by 
Shoenfeld residuals test and found the test is not 
statistically significant for each of the covariates as 
well as the global test. Therefore, we can assume the 
proportional hazards. A significant difference was 
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declared if the P value from a two-tailed test was less 
than 0.05. 

Results 
Patient characteristics by weight loss 

A total of 2,174 patients were included in this 
study after excluding patients receiving neoadjuvant 
or adjuvant therapy, with a history of other cancer, or 
without weight loss data. All the patients were 
divided into two groups, no weight loss (-) and 
weight loss(+), according to whether there was weight 
loss before surgery. Patient characteristics were 
shown in Table 1, which indicated that weight loss (+) 
was significantly associated with age (P=0.001), 
alcoholism (P<0.001), tumor location (P=0.003), pT 
category (P=0.003), and pN category (P=0.001). 

 

Table 1. clinicopathologic characteristics in 2174 patients with 
esophageal cancer 

Prognostic 
factor 

Patients (%) 
N=2174 

Weight loss (-)(%) 
N=1155 

Weight loss (+)(%) 
 N=1019 

P 

Hp    0.300 
ESCC 1894(87.1) 1018(88.1) 876(86.0)  
EA 195(9.0) 94(8.1) 101(9.9)  
Others 85(3.9) 43(3.8) 42(4.1)  
Age    0.001 
≤58 years 1311(60.3) 658(57.0) 653(64.1)  
>58years 863(39.7) 497(43.0) 366(35.9)  
Gender    0.996 
Females 497(22.9) 264(22.9) 233(22.9)  
Males 1677(77.1) 891(77.1) 786(77.1)  
Smoking    0.203 
Never 777(35.7) 427(37.0) 350(34.3)  
Ever (former 
+ current) 

1397(64.3) 728(63.0) 669(65.7)  

Alcohol    <0.001 
Never 1491(68.6) 833(72.1) 658(64.6)  
Ever (former 
+ current) 

683(31.4) 322(27.9) 361(35.4)  

Radicality of surgery   0.788 
R0 2004(92.2) 1063(92.0) 941(92.3)  
R1 170(7.8) 92(8.0) 78(7.7)  
Differentiation   0.780 
G1 1472(67.7) 779(67.4) 693(68.0)  
G2-3 702(32.3) 376(32.6) 326(32.0)  
Tumor location   0.003 
Upper 391(18.0) 229(19.8) 162(15.9)  
Middle  1136(52.3) 619(53.6) 517(50.7)  
Lower 452(20.8) 213(18.4) 239(23.5)  
EGJ 195(8.9) 94(8.2) 101(9.9)  
pT category    0.003 
T1-2 662(30.6) 383(33.2) 279(27.4)  
T3-4 1512(69.4) 772(66.8) 740(72.6)  
pN category    0.001 
N0 1109(51.0) 628(54.4) 481(47.2)  
N1-3 1065(49.0) 527(45.6) 538(52.8)  

Hp, histopathology; ESCC, esophageal squamous cell carcinoma; EA, esophageal 
adenocarcinoma; EGJ, esophagogastric junction; G, grade. Bold values are 
statistically significant (P < 0.05). 

 

Univariate Cox analysis  
Univariate Cox analysis showed that group 

weight loss (+) had a significantly poorer DFS (Mean: 

63.3 m vs 76.8 m, P<0.001, Table 2) and OS (67.4 m vs 
83.3 m, P<0.001, Table 2) than group no weight loss 
(-). Moreover, as shown in Table 2, the male gender, 
smoking history, alcohol consumption, poor patholo-
gical stage, and poor histological differentiation were 
significantly associated with shorter OS and DFS 
(P<0.05). 

 

Table 2. Univariate survival analysis for overall survival and 
disease free survival in patients with esophageal cancer 

Prognostic factor Disease-free survival 
(Months) 

 Overall survival 
(Months) 

Mean Median P  Mean Median P 
Hp   0.252    0.133 
ESCC 71.7 27.8   77.0 36.7  
EA 53.2 23.8   57.2 31.2  
Others 62.9 32.0   70.4 40.3  
Age   0.335    0.028 
≤58 years 73.0 27.0   79.5 37.9  
>58 years 66.4 27.8   70.2 35.0  
Gender   <0.001    <0.001 
Females 82.2 39.2   89.2 54.8  
Males 66.2 25.4   34.1 54.8  
Smoking   <0.001    <0.001 
Never 81.3 36.3   86.8 46.7  
Ever (former + 
current) 

63.8 24.1   69.3 31.7  

Alcohol   <0.001    <0.001 
Never 76.9 33.1   82.8 43.5  
Ever (former + 
current) 

55.7 20.3   60.0 25.3  

Weight loss    <0.001    <0.001 
Weight loss (-) 76.8 32.4   83.3 42.4  
Weight loss (+) 63.3 24.1   67.4 30.8  
Differentiation   <0.001    <0.001 
G1 77.6 34.4   82.6 43.4  
G2-3 55.6 21.3   61.4 26.8  
Tumor location   0.345    0.164 
Upper 62.5 29.6   66.0 39.8  
Middle 72.9 28.3   78.8 38.7  
Lower 67.5 25.0   72.9 32.7  
EGJ 43.1 24.8   46.8 34.1  
Pathological stage   <0.001    <0.001 
Stage I-II 95.5 71.6   100.1 84.0  
Stage III-IV 39.7 15.8   45.7 20.8  

EGJ, esophagogastric junction; G, grade; HR, hazard ratio; 95% CI, 95% confidence 
interval. Bold values are statistically significant (P < 0.05). 

 

Multivariate survival analysis  
The Cox proportional hazards regression 

indicated that weight loss (+) was an independent 
prognostic factor in operable esophageal cancer (Table 
3, figure 1). In the final multivariate survival analysis 
with adjustment for covariates, we found that patients 
in the weight loss (+) group had a 19% higher risk of 
death (HR=1.19, 95%CI: 1.07-1.33, P=0.002) and a 13% 
higher risk of disease progression (HR=1.13, 95%CI: 
1.01-1.25, P=0.027) than patients in the no weight loss 
(-) group. Besides, alcohol consumption[17] and 
pathological stage were also independent prognostic 
factors for operable esophageal cancer. 
 



 Journal of Cancer 2020, Vol. 11 

 
http://www.jcancer.org 

1997 

Subgroup analysis  
Univariate survival analyses stratified by 

histology and TNM stage were performed. We found 
that weight loss (+) was associated with decreased OS 
and DFS in patients with esophageal squamous cell 
carcinoma (ESCC), and in TNM stage I-II (Table 4, 
figure 2). However, there was no significant 
association between weight loss (+) and DFS or OS in 
patients with TNM stage III-IV (Table 4, Figure 2). 

 

Table 3. Multivariate survival analysis for overall survival and 
disease free survival in patients with esophageal cancer 

Prognostic factor Disease-free survival  Overall survival 
HR(95%CI) P-value  HR(95%CI) P-value 

Age - -  1.19(1.06-1.33) 0.002 
Gender 0.99(0.83-1.18) 0.879  0.94(0.79-1.13) 0.519 
Smoking 1.09(0.94-1.28) 0.265  1.10(0.97-1.25) 0.130 
Alcohol 1.33(1.19-1.49) <0.001  1.36(1.22-1.53) <0.001 
Weight loss 1.13(1.01-1.25) 0.027  1.19(1.07-1.33) 0.002 
Differentiation 1.27(1.13-1.42) <0.001  1.27(1.13-1.42) <0.001 
Pathological stage 2.44(2.18-2.72) <0.001  2.42(2.16-2.72) <0.001 

HR, hazard ratio; 95% CI, 95% confidence interval. Bold values are statistically 
significant (P < 0.05). 

 
 

 
Figure 1. Kaplan-Meier curves of A. Disease free survival (DFS) subdivided by preoperative weight loss in patients with esophageal cancer, B. Overall survival (OS) 
subdivided by preoperative weight loss in patients with esophageal cancer. 

 
Figure 2. Kaplan-Meier curves of A. Disease free survival (DFS) subdivided by preoperative weight loss in patients with esophageal squamous cell carcinoma, B. Overall 
survival (OS) subdivided by preoperative weight loss in patients with esophageal squamous cell carcinoma, C. Disease free survival (DFS) subdivided preoperative weight loss in 
esophageal cancer patients with pathological stage I-II, D. Overall survival (OS) subdivided by preoperative weight loss in in esophageal cancer patients with pathological stage I-II. 
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Table 4. Subgroup analysis by weight loss for overall survival and 
disease free survival in patients with esophageal cancer 

Prognostic  
factor 

 Disease free Survival 
(Months) 

  Overall Survival (Months) 

  Mean Median P  Mean Median P 
Hp        
ESCC   <0.001    <0.001 
Weight loss (-) 77.9 33.4   84.5 43.9  
Weight loss (+) 64.0 24.7   67.9 30.5  
EA   0.559    0.738 
Weight loss (-) 43.6 24.6   46.9 30.2  
Weight loss (+) 52.4 21.3   56.9 34.3  
Others   0.103    0.143 
Weight loss (-) 51.8 39.3   56.1 42.1  
Weight loss (+) 51.0 22.0   60.4 32.5  
TNM stage        
Stage I-II   0.007    0.001 
Weight loss (-) 100.5 92.7   106.4 121.2  
Weight loss (+) 87.6 55.4   90.2 61.2  
Stage III-IV   0.339    0.198 
Weight loss (-) 41.1 16.8   47.3 21.9  
Weight loss (+) 38.5 15.2   44.0 19.4  

Hp, histopathology; ESCC, esophageal squamous cell carcinoma; EA, esophageal 
adenocarcinoma. Bold values are statistically significant (P < 0.05). 

 

Discussion 
In our study, preoperative weight loss was 

related to age, alcohol consumption, tumor location, 
pT category, pN category and pathological stage. 
Preoperative weight loss was associated with shorter 
OS and DFS, which meant poorer prognosis in 
patients who underwent surgery, and we also shown 
that preoperative weight loss was a prognostic factor 
for postoperative prognosis. In subgroup analysis, we 
found that weight loss (+) was associated with shorter 
OS and DFS in patients with esophageal squamous 
cell carcinoma (ESCC), as well as TNM stage (I-II).  

Weight loss is a comment symptom of 
esophageal cancer that approximately 57% to 85% 
patients experience before surgery [3,5]. It has been 
reported that preoperative weight loss is a prognostic 
factor in colon [7], stomach [8], cervical [9] and lung 
cancers [10]. In our study, esophageal cancer patients 
who suffered preoperative weight loss had decreased 
OS and DFS compared with those without weight 
loss. More importantly, multivariate analysis 
demonstrated that preoperative weight loss was an 
independent prognostic factor in esophageal cancer. 
Patients with preoperative weight loss had a 19% 
higher risk of death (HR=1.19, 95%CI: 1.07-1.33, 
P=0.002) and a 13% higher risk of disease progression 
than those without weight loss. The previous studies 
also showed that preoperative weight loss was 
significantly associated with poor prognosis [11-13], 
which is consistent with our study. 

In addition, multivariate analysis in our study 
indicated that preoperative weight loss is an 
independent prognostic factor of esophageal cancer. 

According to previous research, dysphagia, decreased 
oral intake, systemic inflammation, and mental factors 
were likely to lead to systemic inflammation and 
cachexia presented as preoperative weight loss [4-6]. 
Preoperative weight loss may mean poorer nutritional 
status and less tolerance for surgery, which implies a 
worse prognosis. Interestingly, some inflammatory 
markers and nutritional markers such as blood 
neutrophils and serum fibrinogen level have also been 
reported as prognostic risk factors for esophageal 
cancer which confirm our result further [18,19]. 
Therefore, preoperative weight loss in esophageal 
cancer may serve as a marker of more severe systemic 
inflammation, cachexia, malnutrition and worse 
prognosis [20]. Our study suggest that preoperative 
correction of nutritional status and reduction of 
inflammatory response in patients with esophageal 
cancer may be helpful to the prognosis of patients 
with esophageal cancer, but further studies are 
needed to prove this. Finally, further subgroup 
analysis showed that preoperative weight loss was 
significantly associated with shorter OS and DFS in 
patients with esophageal squamous cell carcinoma 
(ESCC) and early pathological stage (I-II), but not 
associated with patients with esophageal 
adenocarcinoma, and pathological stage (III-IV). 

One advantage of our study is the large cohort of 
patients after transthoracic esophagectomy with 
radical lymphadenectomy in China. Previous studies 
have shown that preoperative weight loss predicted a 
worse prognosis, the largest sample size included 922 
patients. Our study included 2174 patients that made 
our results more reliable. Additionally, our study has 
collected nearly complete survival data from patients 
after surgery. However, there are certain limitations 
in this study. First of all, it was a retrospective study 
focusing on the Asian population, which could lead to 
selection bias. Second, we used self-reported instead 
of measured weight and information to determine 
preoperative weight loss, which might result in 
imprecise information. Finally, our study simply 
stratified patients into two groups according to 
whether they had preoperative weight loss, which 
leads to analysis gaps and increases the impact of 
confounders. In the future, multi-center studies and 
prospective clinical studies as well as laboratory 
researches are necessary to determine the prognostic 
role of preoperative weight loss in esophageal cancer. 

Conclusions 
In conclusion, our study with a large cohort of 

2174 Chinese patients who had undergone surgery 
provided more definite and quantitative evidence for 
the association between preoperative weight loss and 
shorter OS and DFS. More importantly, preoperative 
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weight loss is a factor for postoperative prognosis in 
esophageal cancer. 
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