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Abstract. Eukaryotic initiation factor 4A‑II (eIF4A2) is an 
ATP‑dependent RNA helicase involved in mRNA transla‑
tion. Abnormal expression of eIF4A2 has been reported as a 
prognostic factor in different types of cancer. However, little is 
known regarding the function of eIF4A2 in esophageal squa‑
mous cell carcinoma (ESCC). In the present study, 253 samples 
were collected from patients diagnosed with ESCC, and the 
expression of eIF4A2 was detected by immunohistochemical 
staining. The clinicopathological and prognostic significance 
of eIF4A2 expression in ESCC were then statistically analyzed. 
The results demonstrated that eIF4A2 was specifically local‑
ized to the cytoplasm. Kaplan‑Meier analysis also revealed that 
eIF4A2 expression was associated with the clinical prognosis 
of patients with ESCC. The median disease‑free and overall 
survival times were 40 and 48 months for patients with low 
eIF4A2 expression, compared with 16 and 25 months in the 
high eIF4A2 expression group, respectively. In conclusion, 
high expression levels of eIF4A2 are associated with a poor 
prognosis and may be used as a potential prognostic indicator 
in patients with ESCC.

Introduction 

Esophageal cancer (EC) is one of the most common types 
of cancer worldwide and is the sixth most common type of 
malignancy (1). The incidence of EC has markedly increased 

in recent decades. For example, ~572,034 new case diagnoses 
and 508,585 mortalities were reported in 2018 alone (1). EC 
is histologically categorized into two subtypes, esophageal 
squamous cell carcinoma (ESCC) and esophageal adenocar‑
cinoma (EA), and the incidence varies by histological type. In 
addition, the geographical location also appears to influence 
the incidence rate of EC. For example, previous studies have 
suggested that regions, including China, the Middle East and 
Southern Africa exhibit high rates of ESCC (2‑4). As there 
are initially no detectable symptoms, the majority of patients 
are diagnosed at the advanced stages of EC, resulting in a 
poor overall prognosis. At present, available treatments for EC 
include surgery, chemotherapy and radiotherapy. Unlike other 
malignancies, including lung and breast cancer, there are few 
molecular markers available for ESCC which provide guidance 
for treatment options and facilitate prognostic predictions (5). 
Therefore, the identification of novel biomarkers for ESCC is 
of considerable importance.

As a frequent characteristic of human cancer, the 
dysregulation of mRNA translation may result in tumor 
growth, metastasis, angiogenesis and escape from immune 
eradication (6,7). The initiation phase is the rate‑limiting and 
most tightly regulated step in translational control. Existing 
studies have established an associated between various 
types of eukaryotic initiation factors (EIFs) and the genesis 
and prognosis of different cancer types  (8‑13). In eukary‑
otes, eukaryotic initiation factor 4A (eIF4A) is essential for 
translation initiation. It is a canonical DEAD‑box helicase, 
responsible for unwinding the extensive secondary structures 
of the 5' untranslated regions of mRNAs during 40S ribosomal 
subunit scanning  (14). There are three eIF4A isoforms in 
mammals, i.e. eIF4A1‑3 (15). As a nuclear protein and compo‑
nent of the exon junction complex (EJC), eIF4A3 is distinct 
from the other isoforms, and is essential in anchoring the EJC 
to the RNA molecule  (16). Secondly, eIF4A1 and eIF4A2 
share 91% amino acid sequence homology and are considered 
to be functionally indistinguishable  (17). However, recent 
studies have reported that unlike eIF4A1, eIF4A2 interacts 
with the CCR4‑NOT transcription complex and is involved in 
the inhibition of miRNA‑mediated translation (18). As such, 
the upregulation of eIF4A1 is reportedly associated with a 
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diverse range of malignancies, including non‑small cell lung 
cancer  (NSCLC), endometrial carcinoma, cervical cancer, 
breast cancer, malignant peripheral nerve sheath tumors and 
pancreatic ductal adenocarcinoma (PDA)  (19‑24). Several 
relevant studies have also demonstrated that the expression of 
eIF4A2 is positively correlated with the prognosis of NSCLC 
and breast cancer (25,26). However, a recent study revealed 
that high eIF4A2 expression in colorectal cancer (CRC) was 
associated with a poor survival rate. Additionally, the results 
of cellular and animal experiments have confirmed the func‑
tions of eIF4A2 in promoting CRC metastasis and oxaliplatin 
resistance (27). Such discrepancies may be attributed to the 
cancer type or the diversity of oncogene‑stimulated signaling 
networks. As a result, the association between eIF4A2 expres‑
sion and any specific type of cancer demands independent 
research and cautious investigation.

In the present study, 253 ESCC patient samples were 
collected and the expression of eIF4A2 was detected by 
immunohistochemical (IHC) staining. The function of eIF4A2 
in the prognosis of ESCC was then ascertained.

Materials and methods

Patient and tissue specimens. The present study was approved 
by the Medical Ethics Committee of Sun Yat‑Sen University 
Cancer Center (Guangzhou, China), and all enrolled patients 
provided written informed consent. A total of 253 patient 
specimens from 186 males and 67 females; the median patient 
age was 58 years (age range, 32‑80 years) were collected from 
post‑operative patients with ESCC, the validity of which were 
confirmed by pathological review following IHC staining. 
All 253 patients were observed at Sun Yat‑Sen University 
Cancer Center (Guangzhou, China) between January 2000 
and December 2007, during which they were clinically and 
histologically diagnosed with ESCC. The histological grade 
and clinical stage of the tumors were recorded according to 
the 8th edition of the Tumor‑Node‑Metastasis (TNM) classifi‑
cation of the International Union Against Cancer (2018) (28). 
A patient was selected as a qualifiable subject if the following 
five requirements were met: i) The patient was diagnosed with 
histologically confirmed primary ESCC, but had not received 
any previous treatment elsewhere; ii)  the patient had no 
family history of cancer; iii) the patient had undergone radical 
surgery with lymphadenectomy (limited or extended); iv) the 
patient had not received neoadjuvant or adjuvant treatments; 
and v)  the clinical information and follow‑up data of the 
patient were documented. As a result, 253 patients constituted 
the complete set of specimens, and their clinical data were 
obtained from hospital records. The patients were followed up 
in 2019 to ascertain the latest disease status. 

A tissue microarray was constructed according to previ‑
ously specified methods (29). Samples from the 253 patient 
specimens were fixed in formalin for 24 hours at room temper‑
ature and then embedded in paraffin. The paraffin blocks were 
sliced into 3‑µm sections. The sections were then reviewed 
by a senior pathologist and representative tumor regions were 
defined by hematoxylin and eosin staining. Next, two targeted 
core samples from each tissue specimen were obtained using a 
tissue array instrument (MiniCore® instruments; ALPHELYS). 
Tissue cylinders with a diameter of 10 mm were punched and 

arrayed in a recipient paraffin block. Sections of the tissue 
array were then cut and arranged on glass slides. 

IHC staining and assessment. Following paraffin embed‑
ding, the tissue sections were dried in incubator at 60˚C 
for 2 h, then deparaffinized in xylene and rehydrated in a 
descending graded alcohol series (100, 95, 90, 85 and 75%), 
and then incubated in 0.3% hydrogen peroxide for 15 min to 
block endogenous peroxidase activity. Antigen retrieval was 
conducted by heating in EDTA buffer (pH 8.0) for 3 min in 
a pressure cooker. The sections were blocked for 10 min with 
10% normal goat serum (cat. no. ab7481; Abcam) at room 
temperature, and then incubated with a polyclonal antibody 
against eIF4A2 (dilution, 1:1,000; cat. no. ab31218; Abcam) 
for 12  h in a moist chamber (4˚C). Control samples were 
incubated in blocking solutions without the primary antibody. 
The slides were then incubated with horseradish peroxidase 
for 30 min and visualized using 3,30‑diaminobenzidine solu‑
tion. Mayer's hematoxylin was applied as a counterstain at 
room temperature for 1 min. Negative control staining was 
performed by replacing the primary antibody with normal 
murine immunoglobulin G (1:200; cat. no. A7028; Beyotime) 
for 12 h in a moist chamber at 4˚C. eIF4A2‑positive slides were 
used as positive controls, and the internal negative controls 
consisted of normal squamous esophageal mucosal samples 
from cancer‑free patients.

Next, two independent pathologists (Lyu and Yan) blinded 
to the clinicopathological data evaluated eIF4A2 expression 
in the tissue specimens with a light microscope (magnifica‑
tions, x100 and x200). The evaluation approach followed two 
scoring criteria: i) The positive cell proportion score was 
assigned according to the percentage of positive tumor cells: 
0 (0%), 1 (1‑10%), 2 (11‑50%), 3 (51‑70%) and 4 (71‑100%); 
and ii) the staining intensity score was graded in accordance 
with the signal intensity: 0 (no signal), 1 (weak), 2 (medium) 
and 3 (strong). The immunoreactivity score (IRS) for eIF4A2 
expression was calculated by multiplying the positive cell 
proportion and the staining intensity scores (range, 0‑12). The 
specimens were re‑evaluated if the scores submitted by the 
two pathologists displayed discrepancy. In addition, eIF4A2 
expression data were downloaded from UALCAN (http://
ualcan.path.uab.edu/index.html), an interactive web portal for 
the in‑depth analysis of The Cancer Genome Atlas (TCGA) 
gene expression data.

Selection of cut‑off values. The survival receiver operating 
characteristic (ROC) package in R (R software version 3.0.1 
and the survival ROC package; R Foundation for Statistical 
Computing; www.R‑project.org) was used to determine the 
IRS cut‑off values. The sensitivity and specificity for each 
outcome were plotted and ROC curves were generated. The 
score was selected as the cut‑off value which was closest to 
the point with both maximum sensitivity and specificity. For 
eIF4A2 expression, the cut‑off value for the staining inten‑
sity score (0‑3), proportion score (0‑4) and IRS (0‑12) were 
assessed separately. Clinicopathological features, including 
age (68 years old or >50 years old), sex (male or female), 
histological grade (1‑2 or 3), tumor status (T1, T2, T3 or T4), 
nodal status (N0 or N1) and TNM stage (1‑2 or 3) were also 
evaluated.
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Statistical analysis. Survival analysis was performed 
using SPSS version 25.0 (IBM Corp.). Pearson's χ2 test was 
used to determine the association between eIF4A2 expres‑
sion and patient clinicopathological features. Disease‑free 
survival (DFS) was defined as the time between surgery and 
regional relapse or the development of distant metastasis. 
Overall survival (OS) was defined as the time between surgery 
and death. The Kaplan‑Meier estimator was used to assess 
DFS and OS, the results of which were further compared 
using the log‑rank test. Multivariate survival analysis was 
performed using the Cox regression model for all variables 
that were identified as significant during univariate analysis. 
For all analyses, P<0.05 (two‑sided) was considered to indicate 
a statistically significant difference. 

Results

Demographics. Of the study population, 59 patients were 
diagnosed with well‑differentiated squamous cell carcinoma 
(SCC), 163 patients presented with moderately‑differentiated 
SCC and 31 with poorly‑differentiated SCC. The number of 
patients confirmed to have T1, T2, T3 and T4 disease was 6, 61, 
183 and 3, respectively, and 118 of the 253 patients exhibited 
nodal metastases. With regards to TNM staging, 156 patients 
were diagnosed with stage 1 and 2 disease, and 97 patients 
presented with stage 3 disease. The mortality rate across all 
patients was 52.6% (133 out of 253), and the median OS and 
DFS times were 40 (4‑115) and 38 (1‑115) months, respectively.

IHC detection of eIF4A2 expression in ESCC. The results 
of the present study demonstrated that eIF4A2 expression is 
localized to the cytoplasm of ESCC cells. eIF4A2 was also 
revealed to be more highly expressed in esophageal carci‑
noma tissues than in the normal control samples, displaying a 
similar expression trend to that determined by TCGA database 
analysis, though not statistically significant (Figs. 1 and 2). In 
the present study, samples with a signal intensity score of 3 
(strong) were considered to exhibit high eIF4A2 expression, 
while those with a score of 1  (weak) or 2  (medium) were 
considered to exhibit low expression intensity. High eIF4A2 
expression was detected in 53 patients, while the remaining 
200 samples presented with low eIF4A2 expression. None of 
the samples scored 0 (Fig. 2). The cut‑off value for the propor‑
tion score (0‑4) was 1, indicating that samples with a score 
≤1 were considered to exhibit a low proportion of eIF4A2 
expression, and those with a score of >1 were regarded to 
express a high proportion of eIF4A2. There were 10 patients 
with a low, and 243 patients with a high proportion of eIF4A2 
expression. For the IRS (0‑12), ESCC samples with a score >9 
were defined as highly eIF4A2‑immunoreactive. Therefore, in 
the present study, 214 patients possessed high eIF4A2 immu‑
noreactivity and the remaining 39 patients presented with low 
immunoreactivity. However, Kaplan‑Meier analysis revealed 
that only the intensity score was significantly associated with 
DFS and OS, hence a high eIF4A2 intensity was defined 
as high eIF4A2 expression, and low intensity samples were 
defined by low eIF4A2 expression (Table I).

Association between eIF4A2 expression and the clinicopatho‑
logical characteristics of patients with ESCC. There were 

no statistically significant associations between the general 
clinicopathological characteristics of the 253 patients and 
eIF4A2 expression (Table II). 

Association between eIF4A2 expression and the prognosis of 
patients with ESCC. According to the results of Kaplan‑Meier 
analysis, specific clinicopathological characteristics, including 
age, histological grade, tumor, nodal and TNM staging were 
revealed to be significantly associated with DFS and OS 
time(P=0.002; Fig. 3C and D); the cut‑off value for age was 
set at 68 years. eIF4A2 expression was also revealed to be 
associated with the prognosis of ESCC. The median DFS time 
was 40 months for patients with low eIF4A2 expression and 
16 months for those with high eIF4A2 expression (P<0.001; 
Fig. 3A). In addition, the median OS time was 48 months for 
patient with low eIF4A2 expression, but 25 months for those 
with high eIF4A2 expression (P<0.001; Fig. 3B). When patient 
specimens were stratified into N stage subgroups, the associa‑
tion between eIF4A2 expression and DFS or OS became more 
significant. In the N0 subgroup, the median DFS and OS times 
of patients with low eIF4A2 expression were 62 and 65 months, 
respectively, while the median DFS and OS times of those with 
high eIF4A2 expression were both 40 months (both P=0.002). 
In the N1 subgroup, the median DFS and OS times of patients 
with low eIF4A2 expression were 19 and 27 months, respec‑
tively, while the median DFS and OS times of those with high 
eIF4A2 expression were 10 and 15 months, respectively (both 
P=0.002). These data indicate that high expression levels of 
eIF4A2 are associated with a poor prognosis in patients with 
ESCC (Fig. 3).

Univariate analysis was performed using the Cox propor‑
tional hazards model to assess the importance of multiple 
factors on the survival times of patients with ESCC. The 
results indicated that age, histological grade, tumor and nodal 
status, TNM stage and eIF4A2 expression are significantly 
associated with DFS and OS time  (Table  I). Multivariate 
analysis was then applied to investigate these identified param‑
eters. The results verified that only eIF4A2 expression and age 

Figure 1. Expression of eIF4A2 in TCGA database. A total of 11 normal cases 
[median, 188.31 (115.03‑467.41)] and 184 patients with ESCA [median, 295.32 
(50.15‑666.01)] from TCGA samples were assessed. P=0.082 (Student's t‑test). 
eIF4A2, eukaryotic initiation factor 4A‑II; TCGA, The Cancer Genome Atlas; 
ESCA, esophageal carcinoma.
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were independent prognostic factors for DFS and OS time in 
ESCC (Table III).

Discussion

In the present study, the expression of eIF4A2 in ESCC 
samples was investigated by IHC staining. TCGA database 
analysis revealed that eIF4A2 is more highly expressed 
in tumor tissues than in normal control samples, and that 
the highest amplification frequency of eIF4A2 is detected 
in ESCC (Figs.  1  and  2). Biologically identified as an 
ATP‑dependent RNA helicase, eIF4A2 belongs to the 
eukaryotic initiation factor (eIF) family, which is essential for 
translation initiation (30). Existing findings have established 
various associations between the eIFs and carcinogenesis, 
as well as patient prognosis  (11,13,24). For example, the 

upregulation of eIF4E functions as an effective indicator 
for ~30% of all cancer cases tested, and the phosphorylation 
of eIF4E promotes cellular proliferation and inhibits apop‑
tosis (12). eIF4A2 was the focus of the present study, and 
is a subunit of eIF4A that is associated with the oncogenic 
translation of PDA (24). eIF4A is a subunit of eIF4F that 
also comprises eIF4E (a cap binding protein) and eIF4G (a 
regulatory scaffold protein). The eIF4F family serves an 
important role in the translation process. eIF4A comprises 
three subunits, eIF4A1, eIF4A2 and eIF4A3. Within the 
eIF4A family, the amino acid sequences of eIF4A1 and 
eIF4A2 are homologues and are highly conserved (8,17), and 
dysregulation of either of these molecules is associated with 
a diverse range of malignancies (20,22,25,27). In the present 
study, the expression rate of eIF4A2 in the ESCC cohort 
was 100% (253 out of 253). Additionally, 20.9% (53 out of 

Table I. Univariate Cox regression analysis of DFS and OS in patients with esophageal squamous cell carcinoma.

	 DFS	 OS
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Variable	 HR (95% CI)	 P‑value	 HR (95% CI)	 P‑value

Ages, years
  >68	 2.053	 0.002	 1.929	 0.004
  ≤68	 (1.297‑3.250)		  (1.218‑3.054)
Sex	
  Male	 1.202	 0.359	 1.240	 0.284
  Female	 (0.811‑1.782)		  (0.837‑1.839)
Histological grade	
  1‑2	 1.791	 0.012	 1.699	 0.022
  3	 (1.132‑2.883)		  (1.074‑2.689)
Tumor status	
  T1	 1.456	 0.047	 1.523	 0.026
  T2	 (1.004‑2.114)		  (1.050‑2.211)
  T3
  T4
Nodal status
  N0	 3.306	 <0.001	 3.452	 <0.001
  N1	 (2.299‑4.754)		  (2.399‑4.976)
TNM stage	
  1‑2	 3.494	 <0.001	 3.751	 <0.001
  3	 (2.456‑4.972)		  (2.631‑5.349)
eIF4A2 expression	
  Low	 1.948	 <0.001	 1.956	 <0.001
  High	 (1.347‑2.818)		  (1.352‑2.829)
Proportion of eIF4A2 expression	
  Low	 0.520	 0.086	 0.576	 0.151
  High	 (0.243‑1.113)		  (0.269‑1.234)
IRS for eIF4A2 expression	
  Low	 1.441	 0.089	 1.473
  High	 (0.944‑2.189)		  (0.965‑2.248)	 0.071

DFS, disease‑free survival; OS, overall survival; HR, hazard ratio; CI, confidence interval; TNM, Tumor‑Node‑Metastasis; eIF4A2, eukaryotic 
initiation factor 4A‑II; IRS, immunoreactivity score.
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253) of patient specimens exhibited high eIF4A2 expres‑
sion. However, no statistically significant correlations were 
detected between eIF4A2 expression and general clinico‑
pathological characteristics. An existing study demonstrated 
that eIF4A2 is more highly expressed in lung SCC than in 
adenocarcinoma, and that eIF4A2 downregulation indicates 
a poor prognosis in patients with NSCLC (25). The present 
study had a distinct focus and established that high eIF4A2 
expression is associated with a poor patient prognosis in 
ESCC.

Another aim of the present study was to investigate the 
association between abnormal eIF4A2 expression and the 
prognosis of patients with ESCC. High eIF4A2 expression was 
revealed to be significantly associated with a poor outcome 
in ESCC, as determined by Kaplan‑Meier and log‑rank 
analysis. However, this analytical approach tends to produce 
false positive results. The log‑rank test can more sensitively 
predict long‑term differences, while the Breslow test is more 
appropriately used to predict short‑term differences in ending 
events. Therefore, when analyzing survival curves with similar 
data values over a given time frame, the log‑rank test is more 
likely to generate a significant result than the Breslow test. 
By contrast, for survival curves that differ considerably at the 
initial time points, but draw closer over time, significant results 

are more likely to be obtained using the Breslow method. The 
results of the present study were verified using the Breslow 
test (P<0.001), and univariate analysis was performed using 
the Cox proportional hazards model to correct confounding 
factors (P=0.003). Therefore, the final results were concluded 
to be reliable. 

The association between eIF4A2 and clinicopathological 
characteristics became statistically significant when the patients 
were classified into different N stage subgroups, which was also 
consistent with the survival curve trend shown in TCGA data‑
base. eIF4A1 and eIF4A2 share a 91% homologous amino acid 
sequence and are considered to be functionally indistinguish‑
able (17). Increased expression of eIF4A1 has been associated 
with NSCLC metastasis and the poor outcomes of patients with 
cervical and breast cancer. Knocking down eIF4A2 has also been 
reported to inhibit sphere formation and experimental metastasis 
in CRC, and eIF4A2 expression was revealed to be positively 
correlated with the prognosis of patients with NSCLC and breast 
cancer (20,22,27). Furthermore, TCGA analysis revealed that 
high eIF4A2 expression is negatively correlated with the prog‑
nosis of those with liver cancer, head and neck cancer, melanoma 
and prostate cancer. The Bushell lab demonstrated that eIF4A2 
contributes toward the repression of miRNA translation initiation 
via an interaction between DDX6 and the CCR4‑NOT complex, 

Table II. Association between specific clinicopathological characteristics and eIF4A2 expression in patients with esophageal 
squamous cell carcinoma.

	 eIF4A2 expression
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Variable 	 Cases, n	 Low (n=200)	 High (n=53)	 P‑value

Ages, years				    0.353
  >68	 29	 21	 8
  ≤68	 224	 179	 45
Sex				    0.301
  Male	 186	 150	 36
  Female	 67	 50	 17
Histological grade				    0.071
  1	 59	 51	 8
  2	 163	 127	 36
  3	 31	 22	 9
Tumor status				    0.279
  T1	 6	 4	 2
  T2	 61	 53	 8
  T3	 183	 141	 42
  T4	 3	 2	 1
Nodal status				    0.482
  N0	 135	 109	 26
  N1	 118	 91	 27
TNM stage				    0.116
  1	 9	 8	 1
  2	 147	 120	 27
  3	 97	 72	 25

eIF4A2, eukaryotic initiation factor 4A‑II; TNM, Tumor‑Node‑Metastasis.
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and that eIF4A2 inhibits the deadenylation activity of CNOT7 
subunit, which further results in translational repression (31). 

eIF4A2 has also been hypothesized to function through the Myc 
pathway, though further investigation is required to confirma‑

Figure 3. DFS and OS curves of eIF4A2 expression in patients with ESCC. (A) DFS and (B) OS curves for ESCC patients with high and low eIF4A2 expression 
(P<0.001). (C) DFS and (D) OS curves of patients aged ≤68 and >68 years old (P=0.002 and P=0.004, respectively). DFS, disease‑free survival; OS, overall 
survival; eIF4A2, eukaryotic initiation factor 4A‑II; ESCC, esophageal squamous cell carcinoma.

Figure 2. Detection of eIF4A2 in ESCC samples by immunohistochemical staining. (A) eIF4A2 expression in control, normal squamous mucosa tissues of the 
esophagus. (B) Weak, (C) medium and (D) strong eIF4A2 expression in ESCC tissues. eIF4A2, eukaryotic initiation factor 4A‑II; ESCC, esophageal squamous 
cell carcinoma.
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tion this (27). In the present study, the Cox proportional hazards 
model identified eIF4A2 expression as an independent prog‑
nostic factor for ESCC. However, the molecular mechanisms by 
which eIF4A2 dysregulation contributes toward the prognosis 
of ESCC remain unclear. The discrepancy in the correlation 
between eIF4A2 expression and cancer may be attributed 
to the nature of the different cancer types, or the diversity of 
oncogene‑stimulated signaling networks. 

In the present study, age was also identified as an independent 
prognostic factor, and was significantly correlated with DFS and 
OS time. The cut‑off value for age was set at 68 years, indicating 
that patients >68 years old with ESCC had poorer outcomes. 
Previous studies have also identified sex, T staging and N staging 
as independent prognostic indicators of ESCC (4,32). Due to 
the limited sample size of the present study, univariate analysis 
revealed an association between eIF4A2 expression and patient 
clinicopathological characteristics, including histological grade, 
tumor, nodal and TNM staging, and survival without character‑
izing these factors as independent indicators.

In conclusion, there are two major limitations to the present 
study: i) The molecular mechanisms by which eIF4A2 dysreg‑
ulation contributes toward the prognosis of ESCC remain 
unclear, and require further investigation; and ii) the sample 
size of the study was not sufficient to establish the correlation 
between eIF4A2 expression and general clinicopathological 
characteristics in survival analysis. However, these findings 
demonstrate the association between high eIF4A2 expression 

and the poor prognosis of patients, as well as the potential of 
eIF4A2 as an effective prognostic indicator in ESCC.
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Variable	 HR (95% CI)	 P‑value	 HR (95% CI)	 P‑value

Ages, years
  >68	 2.0210	 0.003	 1.985	 0.004
  ≤68	 (1.269‑3.219)		  (1.246‑3.162)
Histological grade
  1‑2	 1.577	 0.052	 1.537	 0.068
  3	 (0.995‑2.500)		  (0.969‑2.437)
Tumor status
  T1	 1.030	 0.905	 1.088	 0.733
  T2	 (0.636‑1.667)		  (0.670‑1.768)
  T3
  T4
Nodal status
  N0	 2.063	 0.06	 2.128	 0.054
  N1	 (0.969‑4.391)		  (0.989‑4.581)
TNM stage
  1‑2	 1.772	 0.175	 1.828	 0.16
  3	 (0.775‑4.050)		  (0.789‑4.239)
eIF4A2 expression	
  Low	 1.755	 0.003	 1.804	 0.002
  High	 (1.210‑2.545)		  (1.244‑2.618)

DFS, disease‑free survival; OS, overall survival; HR, hazard ratio; CI, confidence interval; TNM, Tumor‑Node‑Metastasis; eIF4A2, eukaryotic 
initiation factor 4A‑II. 
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