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Introduction 

Esophageal cancer (EC) is a common malignant tumor. And 
esophageal squamous cell carcinoma (ESCC) accounted 
for 90% in China (1,2). The 5-year survival rate of ESCC 
remains very low (3), which was negatively related to tumor 
invasion and metastasis (4). And less than 30% of ESCC 
patients can achieve early diagnosis and treatment. 

Lysosomal associated membrane proteins (LAMPs), 
including LAMP1 and LAMP2, are major protein 
components of lysosome (5-7), which plays an important 

role in tumor evolution (8,9). Previous studies confirmed 
that LAMP1 showed high expression in astrocytoma (10). 
Furthermore, LAMP1 has also been found expressing on 
the cell surface of highly metastatic tumor cells, suggesting 
a role for LAMP1 in tumor cells migration (11-13). 

In our previous study, we detected the LAMP1 expression in 
the surgically resected tissues of 584 patients with ESCC (14),  
which has been published on the “Pathology - Research and 
Practice” journal. The results showed that the LAMP1 
expression levels were significantly different between TNM 
stages and degrees of histological differentiation, and that 
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LAMP1 expression levels were negatively correlated with 
degrees of histological differentiation. But, one flaw is 
that our previous research is only limited to staging and 
histopathological classification without patient’s prognosis. In 
present study, we conducted a telephone follow-up of all the 
patients, and statistical analysis was carried out.

Methods

Patients’ information 

Five hundred and eighty-four ESCC patients, included in 
our previous study (14), were followed up by the Follow-up 
Center of Affiliated Hospital of Jining Medical University. 
Patients’ clinical information and telephone number were 
collected from medical records. This study was reviewed 
and approved by the Medical Ethics Committee of Jining 
Medical University (2017-FY-007). Informed consent was 
obtained from all patients.

Immunohistochemistry (IHC)

Experimental procedures and criteria for determining results 

have been reported in our previous study. And the results 
of IHC were divided into four grades: “−”, “+”, “++”, and 
“+++”, which has been reported in our previous study (14). 
Except for the IHC results, all data in this study did not 
appear in our previous study. That is to say, we supplemented 
the patient’s prognostic information on the basis of existing 
immunohistochemical staining results (Figure 1).

Statistical analysis

Logistic regression analysis and Kaplan-Meier survival 
curves were performed using SPSS software 22.0. P<0.05 
was considered as statistically significant.

Results

Clinical data

After telephone follow-up, we obtained prognostic 
information for only 298 ESCC patients. In addition, 
7 cases of the 298 ESCC patients were only known to 
have died, but there was no accurate survival time. The 
remaining patients failed to get in touch. We calculated 

Figure 1 Immunohistochemical staining of LAMP1 antibody in ESCC tissue. (A) Low expression case (10×); (B) high expression case 
(10×); (C) low expression case (40×); (D) high expression case (40×). Scale bars: (A,B) 200 μm; (C,D) 50 μm. LAMP1, lysosomal associated 
membrane protein 1; ESCC, esophageal squamous cell carcinoma.
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the patient’s survival rate simply according to the patient’s 
survival, on the basis of the deletion of a later collection of 
specimens. The 3-year survival rate was 54.34% (119/219), 
and the 5-year survival rate was 38.94% (44/113). The 
patients’ information and IHC results are listed in Table 1. 

Data consistency

Before the new data analysis, we first compared the 
previous data with the existing data. In the existing data, 
the correlation analysis between the expression levels of 
LAMP1 and the degrees of differentiation was consistent 
with our previous paper. Similar results were also found in 
the analysis of TNM staging and other clinicopathological 
factors (data not shown). 

Logistic regression analysis

Binary logistic regression analysis between LAMP1 
expression and patients’ information (TNM stage, degrees 
of differentiation, gender, age, tumor location, metastasis, 
and tumor size) were performed. In this analysis, the positive 
degrees of LAMP1 were redefined. “−” and “+” were defined 
as the low expression. “++” and “+++” were defined as high 
expression (15). The results showed that the expression 
levels of LAMP1 were only correlated with degrees of 
differentiation. Further analysis showed that the degrees of 
differentiation showed medium negative correlation with 
LAMP1 expression with statistical significance (ORdifferentiation = 
0.502, P<0.001), while the correlation between another 
patients’ information (TNM stage, gender, age, tumor 

Table 1 LAMP1 expression and clinicopathological characteristics

Characteristic data Category
IHC

χ2 P value
− + ++ +++

Gender Female 13 25 24 8
1.036 0.793

Male 49 85 76 18

Age groups <60 19 45 41 11
2.276 0.517

≥60 43 65 59 15

TNM stage I 1 1 5 0

14.79 0.022*II 45 66 57 10

III 16 43 38 16

Differentiation Well 0 3 0 0

90.878 <0.001*

Well–moderate 32 11 9 0

Moderate 14 35 38 5

Moderate–poor 14 50 30 11

Poor 2 11 23 10

Tumor size ≤4.0 37 72 64 13
2.447 0.485

>4.0 25 38 36 13

Tumor location Upper 1 1 0 0

3.229 0.78Middle 32 52 44 11

Lower 19 36 22 10

Metastasis# No 44 73 54 13
7.798 0.034*

Yes 18 37 46 13

*, the difference was statistically significant; #, the patient had liver, lung, or bone metastasis. LAMP1, lysosomal associated membrane 
protein 1; IHC, immunohistochemistry.
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location, metastasis, and tumor size) and LAMP1 expression 
were not statistically significant (P>0.05). 

Survival analysis

We made the Kaplan-Meier survival curves to analyze the 
correlations between LAMP1 expression levels and patients’ 
prognosis. Kaplan-Meier survival curves indicated that 
patients with a higher LAMP1 expression level showed 
worse prognosis (Figure 2, P<0.05). Additionally, we also 
analyzed the prognostic risk of LAMP1 expression levels 
and clinical features (age, gender, tumor location, organ 
metastasis, and TNM stage). The hazard plots showed 
that organ metastasis, high TNM classification, and high 
LAMP1 expression level were risk factors for survival in 
patients with ESCC (Figure 3, P<0.05), but age, gender, and 
tumor location not.

Discussion

LAMP1 is localized at the lysosomal membrane under 
physiological conditions (16,17). Previous studies showed 
that LAMP1 has been identified expressing higher in many 

cancers, especially in the metastatic cancer cells (11,13), 
which suggested that LAMP1 may be involved in the tumor 
invasion and metastasis. 

In the present study, binary logistic regression analysis 
showed that LAMP1 expression was negatively correlated 
with degrees of tumor histological differentiation. The 
relationship between LAMP1 and tissue differentiation has 
been reported previously, which may be related to the high 
glycosylation of LAMP1 (18,19). Kaplan-Meier survival 
curves and hazard plots showed that high expression of 
LAMP1 is one of the risk factors for survival in patients with 
ESCC. The higher the expression of LAMP1, the worse the 
prognosis of ESCC patients. We will continue to study its 
roles and molecular mechanism in the following research.

The correlation between LAMP1 expression levels and 
TNM staging is inconsistent with our previous study. To 
test this inconsistency, we also made a Spearman Correlation 
Coefficient of the data for this study, which is consistent 
with our previous papers (data not shown). Furtherly, we 
also performed a logistics regression analysis of the IHC 
results and TNM stages in all 584 patients, which is also 
inconsistent with Spearman Correlation Coefficient analysis 
(data not shown). In short, logistics regression analysis is 
inconsistent with Spearman Correlation Coefficient analysis 
in this study. We think it may be caused by the following 
reasons: (I) sensitivity differences between the two analysis 
methods. Although Spearman correlation coefficient has 
statistical significance, but its value is relatively small; (II) 
the small number of some subgroups (Table 1). We planned 
to follow up 584 patients, but a large portion of the follow-
up (nearly 50%) failed to be reached. This leads to the fact 
that our sample size is greatly reduced, and the accuracy of 
statistical analysis is affected to some extent. This limited 
sample number may influence the statistical analysis. On 
the other hand, many patients who were not contacted 
were likely to have died, which led to the discontinuation of 
the telephone number. We speculate that it could bias our 
final results. Perhaps there were more death patients in the 
population we couldn’t contact. So, our results still need to 
be further validated. 

In conclusion, we have demonstrated that LAMP1 
expression levels correlated with tumor histological 
differentiation and patients’ prognosis. High expression of 
LAMP1 predicts poor prognosis in ESCC patients.

Figure 2 Kaplan-Meier survival curves for ESCC patients. Kaplan-
Meier survival curves for ESCC patients between the different 
IHC positive levels were made. Patients with a higher expression 
of LAMP1 showed worse prognosis (P<0.05). LAMP1, lysosomal 
associated membrane protein 1; ESCC, esophageal squamous cell 
carcinoma.
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Figure 3 Hazard plots for ESCC patients. The prognostic risk of LAMP1 expression levels and clinical features were analyzed. The hazard 
plots showed that age (A), gender (B) and tumor location (C) were not risk factors for survival in patients with ESCC. However, organ 
metastasis (D), high TNM classification (E) and high LAMP1 expression level (F) were risk factors for survival in ESCC patients. LAMP1, 
lysosomal associated membrane protein 1; ESCC, esophageal squamous cell carcinoma.
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