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Summary: In order to provide evidence for evidence-based medicine in the treatment and prognosis of 
laryngeal cancer in China, the meta-analysis electronically retrieved the case-control studies published 
in China about the Survivin expression and its association with clinical pathological features in the tis-
sues of laryngeal carcinoma. The results showed that a total of 25 case-control studies were finally in-
cluded with 1333 cases of laryngeal cancer and 528 cases of controls. The difference in the expression 
of Survivin between the two groups was statistically significant [OR=18.34, 95% CI (11.82, 28.47), 
P<0.00001]. The difference in the expression of Survivin between laryngeal carcinoma patients with 
lymph node metastasis or not was statistically significant [OR=0.25, 95% CI (0.17, 0.37), P<0.00001]. 
The expression of Survivin in clinical Ⅰ–Ⅱ stage group was significantly lower than in the clinical 
stage Ⅲ–Ⅳ  group [OR=0.24, 95% CI (0.18, 0.32), P<0.00001]. The expression of Survivin in patients 
with low/medium differentiation was significantly lower than that in those with high differentiation 
[OR=0.33, 95% CI (0.26, 0.43), P<0.00001]. The difference in the expression of Survivin among differ-
ent T stages of laryngeal carcinoma was statistically significant [OR=0.35, 95% CI (0.21, 0.58), 
P<0.00001]. In conclusion, Survivin may play an important role in the occurrence and development of 
laryngeal carcinoma, and its high expression is related to the poor prognosis of patients with laryngeal 
cancer. 
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 Laryngeal cancer, also known as cancer of the lar-
ynx or laryngeal carcinoma, is mostly squamous cell 
carcinomas, reflecting their origin from the skin of the 
larynx[1]. Laryngeal carcinoma is one of the most com-
mon malignant tumors and threatens the human health 
seriously[2]. Laryngeal carcinoma is increasing year by 
year in recent years. In recent years, more and more 
research results have shown that the whole course of 
occurrence, advance and prognosis of malignant tumor 
may be associated with abnormal regulation of cell 
apoptosis and proliferation[3]. Survivin is a member of 
the inhibitor of apoptosis protein (IAP) family, which is 
the strongest inhibitor of apoptosis. Many studies have 
indicated that Survivin plays an important role in the 
occurrence and development of tumor. Survivin is 
highly expressed in most tumors, but is undetectable in 
most terminally differentiated cells, which provides a 
new target for the diagnosis and treatment of tumor. 
Recent studies have shown that over-expression of Sur-
vivin is closely related to laryngeal cancer, which may 
be a new target for the prevention and treatment of la-
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ryngeal cancer[4, 5]. At present, the domestic research 
viewpoint on Survivin expression with the age, sex, 
smoking and the length of duration of the disease in 
patients with laryngeal cancer is basically consistent. 
However, the academic holds the different points about 
Survivin expression with T staging, the degree of differ-
entiation, clinical stage, lymph node metastasis and tu-
mor location in patients with laryngeal cancer. In order 
to provide evidence for evidence-based medicine in the 
treatment and prognosis of laryngeal cancer in China, 
we performed this systematic review of the literature 
with meta-analysis. 
 
1 MATERIALS AND METHODS 
 
1.1 Inclusion and Exclusion Criteria 

To be eligible for inclusion, studies had to meet the 
following criteria: (1) Papers reported in domestic jour-
nals included a case-control study of the relationship 
between Survivin expression and clinicopathological 
features of laryngeal carcinoma. (2) All patients had 
complete clinical and pathological data, without radio-
therapy or chemotherapy before sampling. (3) Control 
group was normal laryngeal mucosa tissue or vocal cord 
polyps. (4) Survivin testing methods, and assessment 
criteria are consistent.  
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The exclusion criteria were as follows: (1) Survivin 
test method and the positive judgment standard were not 
consistent. (2) Repeated reports or similar information, 
poor quality and other documents could not be used. (3) 
Only abstract, no full text data, etc. 
1.2 Literature Search 

The case-control studies published about the Sur-
vivin expression and association with clinicoopatho-
genic features in the tissues of laryngeal carcinoma were 
electronically retrieved in CBM, CNKI and WanFang 
Data (1996 to October 2012). Search words included: 
Survivin, laryngeal carcinoma and laryngeal squamous 
cell carcinoma, prognosis, etc.  
1.3 Literature Selection and Data Extraction 

Two investigators extracted data from eligible stud-
ies independently, discussed discrepancies and reached 
consensus for all items. The following information was 
extracted from each article: number, title, author, year of 
publication, original literature source, sample size, la-
ryngeal carcinoma and lymph node metastasis, clinical 
stage, and histological grading. 
1.4 Quality Assessment 

NOS was performed for quality assessment on all 
studies. NOS included research object selection (4 items, 
4 points), group comparability (1 item, 2 points) and 
results measurement (3 items, 3 points), a total of 9 
points. In case of disagreement, we can discuss or nego-

tiate according to the third party opinion to reach an 
agreement. 
1.5 Statistical Analysis 

Meta-analysis was performed using RevMan 5.1 
software. OR and 95% CI were used to estimate the 
impact. Firstly, Q test was used to examine the hetero-
geneity of the included studies and test level α=0.1, 
namely, P value ≤0.10 was considered statistically sig-
nificant for heterogeneity. Quantitative analysis of het-
erogeneity was conducted by using I2. 50%> I2 ≥25% 
was considered a low heterogeneity, 75%> I2 ≥50% a 
middle heterogeneity, and a value ≥75% a high hetero-
geneity. If there was no heterogeneity or low degree of 
heterogeneity among the research results, the fixed ef-
fect model was used for meta-analysis. If the results of 
the study had moderate or high heterogeneity and no 
clinical heterogeneity, the random effects model was 
used for meta-analysis. If the heterogeneity was too 
large to be carried out by meta-analysis, the descriptive 
analysis was used. 
 
2 RESULTS 
 
2.1 Literature Selection 

A total of 131 studies were retrieved after the ini-
tial search of databases. Additionally, 5 papers were 
obtained from other approaches. Through further 
screening, 25 case-control studies[6–30] were finally in-
cluded (fig. 1). 

 

 

 

 

 

 

 

 

 
Fig. 1 Flow chart of studying inclusion 
 
2.2 Characteristics and Quality Evaluation of the 
Included Studies 

The results about characteristics and quality 
evaluation of the included studies are shown in tables 1 
and 2. 1333 patients with laryngeal cancer were in-
cluded in 25 studies in which the expression of Survivin 
in lymph node metastasis and clinical stage of laryngeal 
carcinoma were reported. Twenty-four of them reported 

the expression of Survivin in different pathological 
grades of laryngeal carcinoma, and 13 studies reported 
the expression of Survivin in different parts and differ-
ent ages. Nine studies reported the expression of Sur-
vivin in different genders of laryngeal carcinoma. Five 
studies reported the expression of Survivin in different T 
stages and 3 studies reported the relationship between 
smoking and Survivin in laryngeal cancer. 
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Table 1 The characteristics of the study 
Studies Source Case group Control group 

  n Survivin (+)  n Survivin (+) 
Bai 2012[6] Vocal cord polyp tissues 72 59 10 2 
Chen 2004[7] Vocal cord polyp tissues 81 41 81 0 
Di 2005[8] Vocal cord polyp tissues 40 23 8 0 
Fu 2005[9] Vocal cord polyp tissues 45 28 7 0 
Guan 2004[10] Vocal cord polyp tissues 71 36 12 0 
Guo 2006[11] Vocal cord polyp tissues 50 36 20 0 
He 2005[12] Vocal cord polyp tissues 57 29 22 0 
Jiang 2005[13] Vocal cord polyp tissues 45 36 10 2 
Li 2004[14] Vocal cord polyp tissues 54 38 10 0 
Li2010[15] Vocal cord polyp tissues 86 52 32 4 
Li 2009[16] Vocal cord polyp tissues 40 26 20 5 
Li 2008[17] Vocal cord polyp tissues 68 36 15 0 
Liang 2009[18] Vocal cord polyp tissues 65 46 34 5 
Lin 2010[19] Vocal cord polyp tissues 50 32 50 0 
Liu 2010[20] Vocal cord polyp tissues 42 28 12 0 
Ren 2011[21] Normal laryngeal mucosa 42 28 36 0 
Sun 2006[22] Normal laryngeal mucosa 33 21 21 6 
Sun 2008[23] Vocal cord polyp tissues 40 28 10 0 
Wang 2005[24] Normal laryngeal mucosa 64 43 28 1 
Wen 2006[25] Normal laryngeal mucosa 47 28 14 0 
Wen 2004[26] Normal laryngeal mucosa 42 28 10 0 
 Xue 2004[27] Vocal cord polyp tissues 40 35 20 9 
Zhang 2008[28] Normal laryngeal mucosa 40 30 12 3 
Zhu 2004[29] Normal laryngeal mucosa 48 27 24 0 
Zhu 2006[30] Vocal cord polyp tissues 71 53 10 0 

 
Table 2 Quality evaluation of the included studies 

Studies (1) (2) (3) (4) (5)-A (5)-B (6) (7) (8) NOS score 
Bai 2012[6] 1 1 1 0 1 0 1 1 1 7 
Chen 2004[7] 1 1 1 0 1 0 1 1 1 7 
Di 2005[8] 1 1 1 0 0 1 1 1 1 7 
Fu 2005[9] 1 1 1 0 1 0 1 1 1 7 
Guan 2004[10] 1 1 1 0 0 0 1 1 1 6 
Guo 2006[11] 1 1 1 1 1 0 1 1 1 8 
He 2005[12] 1 1 1 0 1 0 1 1 1 7 
Jiang 2005[13] 1 1 1 0 1 0 1 1 1 7 
Li 2004[14] 1 1 1 0 1 0 1 1 1 7 
Li2010[15] 1 1 1 1 0 0 1 1 1 6 
Li 2009[16] 1 1 1 0 1 0 1 1 1 7 
Li 2008[17] 1 1 1 1 1 0 1 1 1 8 
Liang 2009[18] 1 1 1 0 1 0 1 1 1 7 
Lin 2010[19] 1 1 1 0 1 0 1 1 1 7 
Liu 2010[20] 1 1 1 0 1 0 1 1 1 7 
Ren 2011[21] 1 1 1 0 0 1 1 1 1 7 
Sun 2006[22] 1 1 1 0 1 1 1 1 1 8 
Sun 2008[23] 1 1 1 0 0 0 1 1 1 6 
Wang 2005[24] 1 1 1 0 1 0 1 1 1 7 
Wen 2006[25] 1 1 1 0 1 0 1 1 1 7 
Wen 2004[26] 1 1 1 0 1 0 1 1 1 7 
 Xue 2004[27] 1 1 1 1 0 0 1 1 1 7 
Zhang 2008[28] 1 1 1 1 1 0 1 1 1 8 
Zhu 2004[29] 1 1 1 0 1 0 1 1 1 7 
Zhu 2006[30] 1 1 1 0 1 0 1 1 1 7 

 
2.3 Detection of Survivin Expression 
2.3.1 Expression of Survivin in Laryngeal Carci-
noma and Normal Control Group    The expression of 
Survivin in laryngeal carcinoma group and control 

group was detected in all 25 studies which included 
1333 cases of laryngeal cancer and 528 cases of control 
individuals. The research results had low degree of het-
erogeneity (P=0.22, I2=17%), then meta-analysis was 
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carried out using fixed effect model. The results showed 
that the difference of the expression of Survivin between 

the two groups was statistically significant [OR=18.34, 
95% CI (11.82, 28.47), P<0.00001] (fig. 2). 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2 Forest plots depicting the OR and 95% CI from studies examining the association between the expression of Survivin in laryn-

geal carcinoma and normal control group 
 
2.3.2 Expression of Survivin in Laryngeal Carci-
noma with or without Lymph Node Metastasis     A 
total of 25 studies were included, of which 455 cases 
had lymph node metastasis and 878 cases had no lymph 
node metastasis. The research results had low degree of 

heterogeneity (P=0.13, I2=24%), then Meta-analysis 
was carried out using fixed effect model. The results 
showed that the difference in the expression of Survivin 
between the two groups was statistically significant 
[OR=0.25, 95% CI (0.17, 0.37), P<0.00001] (fig. 3). 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 3 Forest plots depicting the OR and 95% CI from studies examining the association between the expression of Survivin in laryn-

geal carcinoma with lymph node metastasis or not 
 
2.3.3 Expression of Survivin in Different Clinical 
Stages of Laryngeal Carcinoma    A total of 25 studies 
were enrolled, including 628 cases of clinical stageⅠ–
Ⅱ and 878 cases of clinical stage Ⅲ–Ⅳ. The research 
results showed low degree of heterogeneity (P=0.25, 

I2=15%), then meta-analysis was carried out using fixed 
effect model. The results showed that there was signifi-
cant difference in the expression of Survivin between 
the two groups [OR=0.24, 95% CI (0.18, 0.32), P<0.000 
01] (fig. 4). 
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Fig. 4 Forest plots depicting the OR and 95% CI from studies examining the association with the expression of Survivin in different 
clinical stages of laryngeal carcinoma 

 
2.3.4 Expression of Survivin in Different Histological 
Grades of Laryngeal Carcinoma    A total of 24 stud-
ies were enrolled, including 545 cases of high differen-
tiation and 744 cases of low/medium differentiation. 
The research results showed medium degree of hetero-

geneity (P<0.0001, I2=64%), then meta-analysis was 
carried out using random effect model. The results 
showed that there was significant difference in the ex-
pression of Survivin between the two groups [OR=0.33, 
95% CI (0.26, 0.43), P<0.00001] (fig. 5). 

 
 

 

 

 

 

 

 

 

 

 

 

Fig. 5 Forest plots depicting the OR and 95% CI from studies examining the association with the expression of Survivin in different 
histological grades of laryngeal carcinoma 

 
2.3.5 Expression of Survivin in Different T Stages of 
Laryngeal Carcinoma    A total of 5 studies were en-
rolled, including 152 cases of T1/T2 stage and 143 
cases of T3/T4 stage. The research results showed no 
heterogeneity (P=0.52, I2=0%), then meta-analysis was 

carried out using fixed effect model. The results 
showed that there was significant difference in the ex-
pression of Survivin between the two groups [OR=0.35, 
95% CI (0.21, 0.58), P<0.000 01] (fig. 6). 
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Fig. 6 Forest plots depicting the OR and 95% CI from studies examining the association with the expression of Survivin in different 

T stages of laryngeal carcinoma 
 
2.3.6 Expression of Survivin in Different Parts of 
Laryngeal Carcinoma    A total of 13 studies were 
enrolled, including 423 cases in the glottis, 305 cases in 
the supraglottis and 54 cases in the subglottis. The re-
search results showed low degree of heterogeneity 

(P=0.44, I2=1%), then meta-analysis was carried out 
using fixed effect model. The results showed that there 
was significant difference in the expression of Survivin 
between the two groups [OR=0.56, 95% CI (0.40, 0.79), 
P=0.0004] (fig. 7). 

 
 

 

 

 

 

 

 
 
Fig. 7 Forest plots depicting the OR and 95% CI from studies examining the association with the expression of Survivin in different 

parts of laryngeal carcinoma 
 
2.3.7 Expression of Survivin in Different Ages of La-
ryngeal Carcinoma    A total of 13 studies were en-
rolled, including 366 cases of ≥60 years and 331 cases 
less than 60. The research results showed no heteroge-
neity (P=0.85, I2=0%), then meta-analysis was carried 

out using fixed effect model. The results showed that 
there was no significant difference in the expression of 
Survivin between the two groups [OR=0.70, 95% CI 
(0.49, 1.00), P=0.05] (fig. 8). 

 
 

 

 

 

 

 

 

 
Fig. 8 Forest plots depicting the OR and 95% CI from studies examining the association with the expression of Survivin in different 
ages of laryngeal carcinoma 
 
2.3.8 Expression of Survivin in Different Sexes of 
Laryngeal Carcinoma    A total of 9 studies were en-
rolled, including 416 males and 62 females. The re-
search results showed no heterogeneity (P=0.46, I2=0%), 

then meta-analysis was carried out using fixed effect 
model. The results showed that there was no significant 
difference in the expression of Survivin between the two 
groups [OR=1.30, 95% CI (0.68, 2.48), P=0.43] (fig. 9). 
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Fig. 9 Forest plots depicting the OR and 95% CI from studies examining the association with the expression of Survivin in different 

sexs of laryngeal carcinoma 
 
2.3.9 Expression of Survivin in Laryngeal Carci-
noma with Smoking   A total of 3 studies were enrolled, 
including 125 cases of smoking and 30 cases of non-
smoking. The research results had no heterogeneity 
(P=0.41, I2=0%), then meta-analysis was carried out 

using fixed effect model. The results showed that the 
difference in the expression of Survivin between the two 
groups was no statistically significant [OR=1.09, 95% 
CI (0.44, 2.74), P=0.85] (fig. 10). 

 

 

 

 

 
Fig. 10 Forest plots depicting the OR and 95% CI from studies examining the association between the expression of Survivin in la-

ryngeal carcinoma with smoking or not 
 
3 DISCUSSION 
 

Under normal conditions, Survivin is expressed 
only in embryos or immature tissues, but is undetectable 
in most terminally differentiated adult tissues. However, 
Survivin is highly expressed in most tumors, which pro-
vides a new target for the diagnosis and prognosis of 
tumor. Demir et al reported that Survivin, Bcl-2 and c-
myc immunohistochemical positivity had prognostic 
value in synovial sarcoma[31]. Recent studies have 
shown that different expression of Survivin is closely 
related to occurrence and advance of laryngeal cancer, 
which may be a new target for the prevention and treat-
ment of laryngeal cancer. Survivin, a kind of protein 
involved in angiogenesis, strongly promotes tumor sur-
vival by reducing apoptosis and favors endothelial cell 
migration. The VEGF-induced tumor angiogenesis via 
PI3K/Akt enhances beta-catenin/Tcf-Lef dependent 
transcription[32, 33]. It is important for preventing and 
controlling laryngeal carcinoma to clarify the relation-
ship between Survivin and the occurrence, invasion, 
metastasis and other clinical characteristics of laryngeal 
carcinoma[34–36]. Rivadeneira et al[35] showed that the 
increased  Survivin abundance correlates with metasta-
sis and poor prognosis in human cancer. Pool of Sur-
vivin that is localized in the mitochondria of tumor cells 
enhances the stability of oxidative phosphorylation 
complex Ⅱ that promotes cellular respiration. Survivin 
also promotes the subcellular trafficking of mitochon-

dria to the cortical cytoskeleton of tumor cells, which is 
associated with increased membrane ruffling, increased 
focal adhesion complex turnover, increased tumor cell 
migration and invasion in cultured cells, and enhanced 
metastatic dissemination[34, 35]. Therefore, mitochondrial 
respiration enhanced by Survivin contributes to cancer 
metabolism, and relocalized mitochondria may provide 
a “regional” energy source to fuel tumor cell invasion 
and metastasis. This meta-analysis showed the that ex-
pression of Survivin in laryngeal carcinoma group was 
22.97 times that of the normal control group [95% CI 
(16.00, 32.96)], indicating that the high expression of 
survivin may be related to the laryngeal carcinoma. In 
this study, the relationship between Survivin expression 
and lymph node metastasis was reported in 25 literatures. 
The results of meta-analysis indicated that the expres-
sion of Survivin was related to the invasion and progno-
sis of laryngeal carcinoma [OR=0.24, 95% CI (0.18, 
0.33), P<0.00001]. In previous reports, Survivin expres-
sion is not unified in the different TNM clinical stages, 
different degrees of pathological differentiation and 
different T stages. This study suggested that the positive 
expression of Survivin in the high differentiation group 
was lower than that in the medium and low differentia-
tion group [OR=0.30, 95% CI (0.19, 0.47), P<0.00001]. 
Some studies have reported that Survivin expression is 
closely related to T stage, and Survivin expression is 
significantly higher in T3/T4 than is T1/T2. However, 
others showed that the expression of Survivin is not 
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related to the T stage. This study showed that the posi-
tive expression of Survivin in laryngeal carcinoma was 
higher in T3/T4 than in T1/T2 [OR=0.35, 95% CI (0.21, 
0.58), P<0.0001]. The positive expression of Survivin 
was higher in Ⅲ–Ⅳ stages than is Ⅰ–Ⅱ  [OR=0.24, 
95% CI (0.19, 0.32), P<0.0001]. All these suggest that 
Survivin may play an important role in the occurrence 
and development of laryngeal carcinoma, and its high 
expression is related to the poor prognosis of patients 
with laryngeal cancer[37, 38]. Dziegielewska et al[37] re-
ported that the high expression is related to the poor 
prognosis of ovarian cancer and the T-type Ca2+ channel 
may take important role in the anti-cancer effect of car-
boplatin through down-regulation of Survivin gene ex-
pression. Jafarlou et al[38] reported the high expression 
of Survivin is related to the poor prognosis of acute 
myeloid leukemia. In order to enhance the anti-cancer 
effect of etoposide in U-937 cells, the Survivin is si-
lenced using the siRNA technique. 

The site of the laryngeal carcinoma may be related 
to the the Survivin expression. This study showed that 
the positive expression of Survivin was higher in glottis 
carcinoma group than that in non-glottis carcinoma 
group with the difference being statistically significant 
[OR=0.55, 95% CI (0.40, 0.76), P=0.0004]. Further-
more, no significant difference was found in groups of 
age more than 60 years vs. no less than 60 years, male vs. 
female, and smokinging vs. non-smokinging (P>0.05). 
Of course, this study also has some limitations: (1) The 
inclusion was all the Chinese literature, and the quality 
was low; (2) Lack of gray literature may result in miss-
ing negative results and publication bias. In order to 
provide stronger evidence for evidence-based medicine 
in the treatment and prognosis of laryngeal cancer, more 
rigorous and meticulous high quality case-control stud-
ies should be carried out to further confirm the correla-
tion between the expression of Survivin and the clinico-
pathological features of laryngeal carcinoma.  

In summary, this study indicated that the Survivin 
expression in laryngeal carcinoma and normal tissue 
showed obvious difference, its expression was signifi-
cantly related to the lymph node metastasis, TNM stage, 
histological grade, T stage, and tumor location and no 
significant difference was found in patients’ age, sex, 
smoking. So, Survivin may be associated with the whole 
course of occurrence, advance and transfer of laryngeal 
carcinoma, and positively correlated to degree of tumor 
malignance, which may indicate poor prognosis. 
 
Conflict of Interest Statement 

We declare that there were no financial and personal rela-
tionships with any organization or individual that can inappro-
priately influence our work. 
 
REFERENCES 
1 Chen X, Duan N, Zhang C, et al. Survivin and tumori-

genesis: Molecular mechanisms and therapeutic strate-
gies. J Cancer, 2016,7(3):314-323 

2 Wang Y, Jiang LL, Wu JF, et al. Protective effect of 
Honokiol against endometriosis in rats via attenuating 
Survivin and Bcl-2: A mechanistic study. Cell Mol Biol 

(Noisy-le-grand), 2016,62(1):1-5 
3 Yuan  W, Zhang  C, Feng  H, et al. Einstein probe--a 

small mission to monitor and explore the dynamic X-ray 
universe. J Huazhong Univ Sci Technol Med Sci, 
2015,23(4):383-386 

4 Marioni G, Agostini M, Bedin C, et al. Survivin and 
laryngeal carcinoma prognosis: nuclear localization and 
expression of splice variants. Histopathology, 2012, 
61(2):247-256 

5 Yang X, Li X, An L, et al. Silibinin induced the apop-
tosis of Hep-2 cells via oxidative stress and down-
regulating survivin expression. Eur Arch Otorhinolaryn-
gol, 2013,270(8):2289-2297 

6 Bai YF, Tan J, Peng SD. Expression of Survivin and 
VEGF in laryngeal carcinoma and clinical significance. 
Zhongguo Erbiyanhouludi Waike Zazhi (Chinese). 
2012,18(1):5-9 

7 Chen YF, Chen FJ, Fang Y, et al. Survivin expression in 
laryngeal squamous cell carcinoma and its relationship 
with clinical factors. Chin J Cancer, 2004,23(23):1493-
1497 

8 Di B, Li XM, Lu XY, et al. Expression of survivin in 
laryngeal cancer. Zhongguo Erbiyanhouludi Waike 
Zazhi (Chinese), 2005,12(2):81-84 

9 Fu LP, Lu YS, Guo J, et al. Clinical significance of the 
expression of survivin in squamous cell of carcinoma of 
larynx. Zhongguo Redai Yixue (Chinese), 2005,5(4): 
661-662 

10 Guan Z, Ye H, Peng JR, et al. Relationship between 
expression of Survivin and prognosis in human laryngeal 
squamous cell carcinoma. J Cancer, 2004,23(6):693-696 

11 Guo BF, Dong MM, Zhang YH, et al. Expression of P53, 
Bcl2, and Bax in laryngeal squamous cell carcinoma tis-
sue. Zhengzhou Daxue Xuebao (Yixueban) (Chinese), 
2005,40(1):70-73 

12 He L. Clinical significance of expression of PTEN and 
survivin in laryngeal squamous cell carcinoma and 
lymph node metastases. Jinan University (Chinese), 2005 

13 Jiang LL, Han RZ, Xu XY, et al. Expression of survivin, 
bcl-2 and bax in laryngeal squamous cell carcinoma. 
Zhongliu (Chinese), 2006,26(2):163-167 

14 Li C, Ma Z, Xiao G, et al. Expression of apoptosis in-
hibitor Survivin in laryngeal carcinoma cells and clinical 
significance of expressed product. Zhongguo Shengwu 
Zhipin Zazhi (Chinese), 2004,17(2):110-112 

15 Li DW, Dong P, Sun ZF, et al. Expression of survivin 
and its correlation with proliferation and apoptosis in la-
ryngeal squamous cell carcinoma. Linchuang Zhongl-
iuxue Zazhi (Chinese), 2010,15(11):966-969 

16 Li F, Zhao SY. The expressions of Survivin and EIF4e 
in laryngeal squamous cell carcinoma and their correla-
tion. Qilu Yixue Zazhi (Chinese), 2009,24(2):101-103 

17 Li H, Li MH, Deng AC, et al. The expression of Sur-
vivin in laryngeal cancer and its significance. Zhongguo 
Zhongliu (Chinese), 2008,17(5):411-412 

18 Liang ZP, Yu L, Chen ZR, et al. Expression and clinical 
significance of COX-2 and Survivin in laryngeal carci-
noma. Zhongguo Erbiyanhouludi Waike Zazhi (Chinese), 
2009,15(1):6-11 

19 Lin LQ, Zhang YL, Yin XM, et al. Expression and sig-
nificance of survivin and livin in laryngeal squamous 



J Huazhong Univ Sci Technol［Med Sci］ 37(6):2017                                                                                                                                                                973 

cell carcinoma tissue. Shandong Yiyao (Chinese), 
2010,50(19):40-41 

20 Liu XJ, Liu GJ, Fan QJ, et al. Expression of apoptosis 
suppressor gene survivin and p63 in laryngeal carcinoma 
and its significance. Shanghai Yixue (Chinese), 
2010,33(11):1048-1049 

21 Ren Y, Shen Z, Ding H, et al. Expressions of HuR and 
survivin in laryngeal cancer and its clinical significance. 
Xiandai Shiyong Yixue (Chinese), 2011,23(8):855-858 

22 Sun J, Xin L, Yuan Y, et al. Expression and significance 
of apoptosis inhibitor survivin in laryngeal carcinoma. 
Shandong Daxue Erbihouyan Xuebao (Chinese), 
2006,20(5):441-443 

23 Sun M, Qin Y. Expression of survivin and its correlation 
with p53 and bcl-2 expression in laryngeal and hypo-
pharyngeal cancer. Linchuang Zhongliuxue Zazhi (Chi-
nese), 2008,22(8):346-348 

24 Wang J, Guan C, Wang S, et al. Expression of Survivin 
and Bcl- 2 in laryngeal squamous cell carcinoma and 
their significance. Linchuang Zhongliuxue Zazhi (Chi-
nese), 2005,19(6):247-249 

25 Wen LJ, Li CQ, Sun YX, et al. Expression and implica-
tion of survivin gene in laryngeal carcinoma. Zhongguo 
Erbiyanhoutoujing Waike (Chinese), 2004,11(5):327-
329 

26 Wen X, Ji WY. Expression and biological significance 
of survivin and Bcl-2 in laryngeal squamous cell carci-
noma. Zhongguo Xiandai Yixue Zazhi (Chinese), 
2006,16(9):1335-1337 

27 Xu JX, Li SS, Dong XL, et al. Expression of Survivin 
gene in laryngeal squamous cell carcinoma and its corre-
lation with Bcl-2 and p53 gene expression. Linchuang 
Zhongliuxue Zazhi (Chinese), 2004,18(8):490-491 

28 Zhang HB, Zhang DG, Pan XL, et al. STAT3 expression 
in laryngeal carcinoma tissues and its relation with Sur-
vivin expression. Shandong Daxue Erbihouyan Xuebao 
(Chinese), 2008,22(2):123-126 

29 Zhu J, Xu RJ, Wu ZH, et al. Expression of Survivin 
gene and its relationship with expression of p15, p16 
proteins in laryngeals squamous cell carcinomas. 
Zhonghua Erbiyanhouke Zazhi (Chinese), 2004,39(39): 

356-359 
30 Zhu S, Wang S. Expression and clinical significance of 

Survivin gene and PTEN gene in laryngeal squamous 
cell carcinomas. Linchuang Erbiyanhouke Zazhi (Chi-
nese), 2006,20(24):1113-1115 

31 Demir D, Yaman B, Anacak Y, et al. Prognostic signifi-
cance of bcl-2, c-myc, survivin and tumor grade in syno-
vial sarcoma. Turk Patoloji Derg, 2014,30(1):55-65 

32 Fernandez JG, Rodriguez DA, Valenzuela M, et al. Sur-
vivin expression promotes VEGF-induced tumor angio-
genesis via PI3K/Akt enhanced beta-catenin/Tcf-Lef de-
pendent transcription. Mol Cancer, 2014,13(1):1-15 

33 Habib R, Akhtar J, Taqi M, et al. Lentiviral vector-
mediated survivin shRNA delivery in gastric cancer cell 
lines significantly inhibits cell proliferation and tumor 
growth. Oncol Rep, 2015,34(2):859-867 

34 Liu TS, Cai YT, Mao ZF, et al. Dynamic imaging of 
autophagy-lysosomal pathway and autophagy function 
following pulmonary hypoxia/reoxygenation in vitro. J 
Huazhong Univ Sci Technol Med Sci, 2015,35(2):302-
308 

35 Rivadeneira DB, Caino MC, Seo JH, et al. Survivin 
promotes oxidative phosphorylation, subcellular mito-
chondrial repositioning, and tumor cell invasion. Sci 
Signal, 2015,8(389):ra80 

36 Zhang K, Li Y, Liu W, et al. Silencing survivin expres-
sion inhibits the tumor growth of non-small-cell lung 
cancer cells in vitro and in vitro. Mol Med Rep, 
2015,11(1):639-644 

37 Dziegielewska B, Casarez EV, Yang WZ, et al. Abstract 
5407: T-type Ca2+ channel inhibitors sensitize ovarian 
cancer to carboplatin through downregulation of survivin 
gene expression. Cancer Res, 2015,75(15 Supple-
ment):5407-5407 

38 Jafarlou M, Baradaran B, Shanehbandi D, et al. siRNA-
mediated inhibition of survivin gene enhances the anti-
cancer effect of etoposide in U-937 acute myeloid leu-
kemia cells. Cell Mol Biol (Noisy-le-grand), 2016, 
62(6):44-49 

(Received June 7, 2017; revised Oct. 30, 2017) 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


