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Background: Heat shock proteins (HSPs) are a large family of chaperones implicating in

occurrence and progression of tumor. In our previous study, we found HSP10 correlates with

poor prognosis of oral squamous cell carcinoma and astrocytoma. HSP70 is also an impor-

tant part of this family and whether the alterations of HSP10 and HSP70 expression and their

common expression correlates with carcinogenesis and progression of nasopharyngeal carci-

noma (NPC) has not been reported.

Method: In this study, we investigate the correlation between the expression of HSP10 and

HSP70 and clinicopathological characteristics in NPC by immunohistochemistry (IHC).

Results: Results indicated that positive expression of HSP10 and HSP70 was higher in NPC

tissues (both P<0.001). Positive expression of HSP10 and HSP70 proteins, and common

positive expression of the two HSPs analyzed in advanced clinical stages were higher than

that in early clinical stages (All P<0.05). There was significantly higher expression of HSP10,

HSP70, and common expression in NPC with LNM (lymph node metastasis) compared with

NPC without LNM (All P<0.05). Interestingly, positive expression of HSP10 and HSP70

proteins and common expression had an evidently inverse correlation with survival status (All

P<0.05). Spearman’s correlation analysis showed expression of HSP10 was positively asso-

ciated with HSP70 (r=0.407, P<0 0.001). Kaplan–Meier analysis showed that the overall

survival rates for NPC patients with positive expression of HSP10 and HSP70 and common

expression were significantly lower than these patients with negative expression (All P<0.05).

Furthermore, positive expression of HSP10 and HSP70 proteins was identified as independent

poor prognostic factors for NPC patients (both P<0.05) by Cox regression analysis.

Conclusion: In conclusion, HSP10 and HSP70 can serve as the poor prognostic factors for

NPC patients.
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Introduction
Nasopharyngeal carcinoma (NPC) is a malignant tumor originating from the plur-

ipotent stem cells of nasopharyngeal epithelial tissue, which has a special geo-

graphic distribution and histopathology with the majority being undifferentiated

non-keratinizing carcinomas and the incidence in Southern China and South-East

Asia (endemic areas) being high.1,2 The etiology of NPC is thought to be associated

with genetic susceptibility, Epstein–Barr virus (EBV) infection, dietary and envir-

onmental factors, the abnormal activation of signaling pathways and the aberrant

expression of oncogenes/tumor-suppressor genes.3 The most common treatments
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for NPC include surgery, radiotherapy and chemotherapy

or their combination.4 Although a lot of researches are

conducted, no consensus has been reached on optimal

treatment option for local recurrence and metastasis.

Hence, further research on new targets of NPC is essential.

Heat shock proteins (HSPs) are one of the most evolutio-

narily conserved protein families whose expression is discov-

ered to be strongly induced by heat shock and other physical

and chemical stresses amongmany species.5 HSPs constitute a

large family of proteins that are often classified based on their

molecular weight: HSP10, HSP40, HSP60, HSP70, HSP 90,

etc.6 Functionally, they work as molecular chaperones that

assist the folding and refolding of other proteins and in the

context of irreversibly or inaccurately misfolded proteins and

promote their degradation.6 Researchers showed that HSPs

also play important roles in many important biological or

pathological processes including cell differentiation, gene

expression, immune system regulation, cellular senescence,

programmed cell death, and carcinogenesis.7–12 HSPs are

involved in carcinogenesis, angiogenesis, cell proliferation

and invasiveness.12–14 HSPs are proved to implicate in the

occurrence and progression of tumor.15 Many biological or

pathological processes have been confirmed to relate to HSPs

such as immunoregulation, apoptosis, drug resistance of

tumors, and HSPs also participate in oncogene activation and

tumor suppressor gene inactivation.16–21 Aberrant expression

of the HSPs has been detected in various tumors, including

colorectal, breast, prostate, lung, ovarian, gastric, oral and

esophageal cancer.2,22 Our previous study has demonstrated

that elevated expression of HSP10 protein inhibits apoptosis

and associates with poor prognosis of astrocytoma, high

expression of heat shock protein 10 correlates negatively

with estrogen/progesterone receptor status and predicts poor

prognosis in invasive ductal breast carcinoma, andhigh expres-

sion of HSP10 is associated with poor prognosis in oral squa-

mous cell carcinoma.23–25 We also found that high expression

of HSP90 could be used as a novel independent poor prog-

nostic biomarker for patients with NPC.26 So far, the correla-

tion between expression of HSP10 and HSP70 proteins and

clinicopathological characteristics of NPC has not been

reported.

In the present study, expression of HSP10 and HSP70

proteins in 445 cases of NPC and 54 cases of non-cancerous

nasopharyngeal control tissue was detected by immunohis-

tochemistry (IHC). Also, we analyzed the correlations

between the expression of HSP10 and HSP70 proteins and

clinicopathological characteristics and prognostic implica-

tions in NPC.

Materials and methods
Ethics statement
All research protocols were approved by the Ethics

Review Committee of the Second Xiangya Hospital of

Central South University (Scientific and Research Ethics

Committee, No. Y202/2014). And samples were obtained

with informed consent. If the patient is a minor child, a

written consent would be signed by a close relative, care-

taker or guardian on behalf of the minor/child participant

who participated in our study.

Tissue samples and clinical data
In this study, 445 cases of NPC with their age ranging

from 14 to 81 years (median, 47.4 years), and 54 cases

of non-cancerous nasopharyngeal control epithelium

were randomly obtained from the department of pathol-

ogy at The Second Xiangya Hospital of Central South

University (Changsha, China). Patients had not been

previously treated with radiotherapy or chemotherapy

at the time of original biopsy. Complete clinical record

and follow-up data were available for all patients. All

445 cases of NPC patients were continued to follow-up

for 10 years (during the period from 2000 to 2010). All

patients had a defined histological diagnosis of NPC

according to WHO histological classification of the

NPC. Based on the criteria of the 8th edition of the

AJCC/UICC TNM staging system of NPC (2017),

these patients had been divided into clear staging clas-

sification of the current study.

There were 445 cases of NPC, including 29 cases of

differentiated non-keratinizing NPC and 416 cases of undif-

ferentiated non-keratinizing NPC. Clinical stages of NPC

were partitioned as follows: 4 cases of clinical stage I, 101

cases of stage II, 196 cases of stage III, and 144 cases of

stage IV, which included 359 cases of NPC with lymph

node metastasis and 86 cases of NPC without lymph node

metastasis (LNM). Every patient received Epstein-Barr

virus (EBV) antibody detection via ELISA clinically, and

EB virus-encoded RNAs (EBER) were investigated in par-

affin sections of NPC by in situ hybridization. The results

showed that 99% of NPC patients were EBV antibody-

positive and 95% NPC specimens were positive for EBV.

Overall survival (OS) time was calculated from the time of

diagnosis to the date of death or last contact. A total of 345

patients (77.5%) were alive with a mean follow-up period of

32.9 months (2–120 months).
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IHC and semi-quantitative scores
In our previous study, we found HSP10 correlates with

poor prognosis of oral squamous cell carcinoma and

astrocytoma.23–25 HSP70 is also an important part of this

family and whether the alterations of HSP10 and HSP70

expression and their common expression correlates with

carcinogenesis and progression of NPC has not been

reported. So, in this study, we investigate the correlation

between the expression of HSP10 and HSP70 proteins and

clinicopathological characteristics in NPC by IHC. The

IHC staining for HSP10 and HSP70 in NPC samples was

carried out using ready-to-use Envision TM+ Dual Link

System-HRP methods (Dako, Carpinteria, CA, USA).

According to our laboratory experience,23–26 the staining

conditions for each antibody were adjusted. In brief, each

section was deparaffinized and rehydrated, and high-tem-

perature antigen retrieval was achieved for all antibodies

by heating the samples in 0.01 M citrate buffer in a

domestic microwave oven at full power (750 W) for 15

mins. Methanol containing 3% H2O2 was applied for 15

mins to inactivate endogenous peroxidase. The slides were

incubated with a rabbit polyclonal antibody against

human, a 1:2500 dilution of the primary antibody to

HSP10 (Mouse monoclonal antibody, Catalog: sc-

376313, Santa Cruz Biotechnology, Inc., Dallas, TX,

USA), a 1:1000 dilution of the primary antibody to

HSP70 (Rabbit monoclonal antibody, Catalog: 4873; Cell

Signaling, Danvers, MA, USA) at 4°C overnight. Slides

were rinsed with PBS three times for 5 mins each. After

the incubation with secondary antibody, the visualization

signal was conducted with 3,3′-diaminobenzidine tetra-

chloride. Subsequently, all slides were counterstained

with hematoxylin. Positive control slides were included

in every experiment in addition to the internal positive

control. At the same time, the specificity of the antibody

was determined with matched IgG isotype antibody as a

negative control.

Immunohistochemical staining was evaluated indepen-

dently by SF and JF who were blinded to the clinicopatho-

logical data, at 200× magnification light microscopy.

HSP10 and HSP70 proteins were located in the cytoplasm.

A semi-quantitative evaluation of HSP10 and HSP70

expression was performed using a method described in

the literature26–28: staining intensity for HSP10 and

HSP70 were divided into four grades (intensity scores):

as 0 (negative, no staining), 1 (weak, light brown), 2

(moderate, brown), and 3 (strong, dark brown). The

positive percentage was divided into five grades (percen-

tage scores): 0 (0%), 1 (1–25%), 2 (26–50%), 3 (51–75%),

and 4 (76–100%). Staining positivity was determined by

the formula: overall scores = percentage score × intensity

score. The result of the staining scores was used as the

final staining score for HSP10 and HSP70 (0–12). Optimal

cut off score was 4, which was on the basis of the OS of

NPC patients using the log-rank test. A score of ≥4 was

considered a high (positive) expression of HSP10 and

HSP70 while scores <4 were considered low (negative)

expression of HSP10 and HSP70. Agreement between the

two evaluators was 97%, and all assess differences were

solved through discussion between the two evaluators.

Statistical analyses
SPSS18.0 statistical software (SPSS Inc., Chicago, IL,

USA) was used to test the correlation between the expres-

sion of HSP10 and HSP70 proteins and their clinicopatho-

logical characteristics in NPC by chi-square test. The

Spearman’s rank correlation coefficient was used to assess

the significance of the association among the expression of

HSP10 and HSP70 proteins in NPC. Kaplan–Meier survi-

val analysis was performed for OS curves and statistical

significance was assessed using the log-rank test. To iden-

tify whether expression of HSP10 and HSP70 proteins was

the independent prognostic factors of OS for NPC, multi-

variate analysis using the Cox proportional hazard regres-

sion model was performed. All P-values were based on the

two-sided statistical analysis and P<0.05 was considered

to be statistically significant.

Results
Association between expression of

HSP10 and HSP70 proteins and

clinicopathological characteristics of NPC
We examined the positive expression and cellular location

of HSP10 and HSP70 in NPC and non-cancerous control

nasopharyngeal epithelium by IHC. Strong positive gran-

ule expression of HSP10 protein was distributed in the

cytoplasm of the NPC (Figure 1A), weak expression of

HSP10 protein was shown in the control nasopharyngeal

epithelial cells (Figure 1B), and there was negative stain-

ing of HSP10 in the control NPC (Figure 1C). Strong

expression of HSP70 protein was located in the cytoplasm

and nuclear of NPC (Figure 1D), moderated positive stain-

ing of HSP70 was indicated in the cytoplasm and nuclear

of nasopharyngeal epithelial cells (Figure 1E), and there
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was no expression of HSP70 protein in the control naso-

pharyngeal epithelial cells (Figure 1F).

Expression level of HSP10 and HSP70 proteins in 445

cases of NPC and 54 cases of non-cancerous control

nasopharyngeal epithelium was presented in bar graph

(Figure 2). In the 445 cases of NPC, positive percentage

of HSP10 and HSP70 expression was 75.7% (337/445)

and 67.9% (302/445). In the 54 cases of non-cancerous

control nasopharyngeal epithelium, positive percentage of

HSP10 and HSP70 expression was 16.7% (9/54) and

38.9% (21/54). The positive percentage of HSP10 and

HSP70 expression was significantly higher in the NPC

than that in the non-cancerous control nasopharyngeal

epithelium (P<0.001 and P<0.001, respectively).

The associations between expression of HSP10 and

HSP70 proteins and clinicopathological characteristics of

NPC including age, gender, histological type, clinical

stages, lymph node metastasis and survival status were

investigated through univariate chi-square test, and results

are summarized in Table 1. Positive percentage of HSP10

and HSP70 expression in advanced clinical stages were

significantly higher than that in early clinical stages

(P=0.003 and P=0.007, respectively). Moreover, common

positive expression of two proteins above in NPC with

advanced clinical stages was significantly higher than that

in early clinical stages (P=0.030). A comparison of NPC

with lymph node metastasis and without lymph node

metastasis showed that there was evidently higher positive

expression of HSP10 and HSP70 proteins (P=0.001 and

P=0.003, respectively) in NPC with lymph node

A B C

D E
50 μm 50 μm 50 μm

50 μm50 μm50 μm

F

Figure 1 Expression of HSP10 and HSP70 in NPC and non-cancerous control nasopharyngeal epithelium was detected by IHC. The expression of HSP10 and HSP70 was

detected by IHC using specific antibodies as described in “Materials and methods“ section. Strong positive granule expression of HSP10 protein was distributed in the

cytoplasm of the NPC (A), weak expression of HSP10 protein was showed in the control nasopharyngeal epithelial cells (B), and there was negative staining of HSP10 in the

NPC (C). Strong expression of HSP70 protein was located in the cytoplasm and nucleus of NPC (D), moderated positive staining of HSP70 was indicated in the cytoplasm

and nucleus of nasopharyngeal epithelial cells (E), and there was no expression of HSP70 protein in the control nasopharyngeal epithelial cells (F) (IHC, 3,3ʹ-
diaminobenzidine staining, original magnification ×200).

Abbreviations: HSP, heat shock protein; NPC, nasopharyngeal carcinoma; IHC, immunohistochemistry.

HSP10 HSP70

16.70%
(9/54)

0.0%

10.0%

20.0%P
os

iti
ve

 e
xp

re
ss

io
n 

ra
te

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

38.90%
(21/54)

NPC (n=445)
67.90%

(302/445)

75.70%
(337/445)

P<0.001

P<0.001

Non-CNT (n=54)

Figure 2 Bar graph showed that the expression levels of HSP10 and HSP70

proteins in NPC and non-cancerous nasopharyngeal control epithelium. In the

445 cases of NPC, positive percentage of HSP10 and HSP70 expression was

75.7% (337/445) and 67.9% (302/445). In the 54 cases of non-cancerous control

nasopharyngeal epithelium, positive percentage of HSP10 and HSP70 was 16.7% (9/

45) and 38.9% (21/45). There were significantly higher positive expression of HSP10

and HSP70 proteins in NPC compared to the non-cancerous control nasopharyn-

geal epithelium (P<0.001 and P<0.001, respectively).
Abbreviations: HSP, heat shock protein; NPC, nasopharyngeal carcinoma.
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metastasis. NPC patients with lymph node metastasis

showed importantly higher common positive expression

of two proteins above than NPC patients without lymph

node metastasis (P=0.045). Interestingly, we found that

NPC patients in the dead group had a significantly higher

positive expression of HSP10 and HSP70 proteins than

that in the alive group (P=0.003 and P=0.001, respec-

tively). A conjoint analysis indicated that common positive

expression of HSP10 and HSP70 had an evidently inverse

correlation with survival status of NPC patients (P<0.001).

The pairwise correlation between

expression of HSP10 and HSP70 in NPC
Moreover, the association between positive expression of

HSP10 and HSP70 proteins in 445 cases of NPC was ana-

lyzed by Spearman’s rank correlation analysis. Among 445

cases of NPC cases, 265 patients were found to express

HSP10 and HSP70 commonly, 72 patients with positive

expression of HSP10 protein and negative expression of

HSP70 protein, 37 patients with negative expression of

HSP10 protein and positive expression of HSP70 protein,

and 71 patients with both negative expression of HSP10 and

HSP70 proteins. Analysis showed that positive expression of

HSP10 was significantly associated with HSP70 protein by

Spearman’s rank correlation test (r=0.407, P<0.001).

Expression of HSP10 and HSP70 is

positively related to the poor overall

survival rates of NPC patients
Since positive expression of HSP10 and HSP70 proteins

was associated with the survival status of NPC patients by

the chi-square tests, we further evaluated the relationship

between positive expression of HSP10 and HSP70 pro-

teins and the OS of NPC patients through Kaplan–Meier

survival curve analysis with log-rank significance test.

Figure 3 illustrates the Kaplan–Meier survival plots for

NPC patients with expression of HSP10 (Figure 3A),

HSP70 (Figure 3B) and common positive expression of

two proteins above (Figure 3C). The OS rates for NPC

patients with positive expression of HSP10 and HSP70

and common positive expression of two proteins above

Table 1 Association between expression of HSP10 and HSP70 proteins and clinicopathological characteristics of NPC (n=445)

Characteristics (n) HSP10 HSP70 HSP10/HSP70a

P (%) N (%) P-value P (%) N (%) P-value P (%) N (%) P-value

Age (year)

<50 (n=259) 193 (74.5) 66 (25.5) 0.481 181 (69.9) 78 (30.1) 0.282 158 (61.0) 101 (39.0) 0.461

≥50 (n=186) 144 (77.4) 42 (22.6) 121 (65.1) 65 (34.9) 107 (57.5) 79 (42.5)

Gender

Female (n=114) 84 (73.7) 30 (26.3) 0.555 79 (69.3) 35 (30.7) 0.704 68 (59.6) 46 (40.4) 0.980

Male (n=331) 253 (76.4) 78 (23.6) 223 (67.4) 108 (32.6) 197(59.5) 134 (40.5)

Histological type

DNC (n=29) 21 (72.4) 8 (27.6) 0.667 20 (69.0) 9 (31.0) 0.896 17 (58.6) 12 (41.4) 0.916

UDNC (n=416) 316 (76.0) 100 (24.0) 282 (67.8) 134 (32.2) 248 (59.6) 168 (40.4)

Clinical stages

Stages I and II (n=105) 68 (64.8) 37 (35.2) 0.003* 60 (57.1) 45 (42.9) 0.007* 53 (50.5) 52 (49.5) 0.030*

Stages III and IV (n=340) 269 (79.1) 71 (20.9) 242 (71.2) 98 (28.8) 212 (62.4) 128 (37.6)

LNM status

LNM (n=359) 284 (79.1) 75 (20.9) 0.001* 255 (71.0) 104 (29.0) 0.003* 222 (61.8) 137 (38.2) 0.045*

No LNM (n=86) 53 (61.6) 33 (38.4) 47 (54.7) 39 (45.3) 43 (50.0) 43 (50.0)

Survival status

Alive (n=345) 250 (72.5) 95 (27.5) 0.003* 221 (64.1) 124 (35.9) 0.001* 190 (55.1) 155 (44.9) 0.000**

Dead (n=100) 87 (87.0) 13 (13.0) 81 (81.0) 19 (19.0) 75 (75.0) 25 (25.0)

Notes: The data were tested using the two-tailed chi-square test, where the P-value below 0.05 were considered significant. *P<0.05, **P<0.001. aP is common positive

expression of HSP10 and HSP70, and N is any one negative expression of HSP10 and HSP70.

Abbreviations: DNC, Differentiated non-keratinized nasopharyngeal carcinoma; UDNC, Undifferentiated non-keratinized nasopharyngeal carcinoma; LNM, lymph node

metastasis; P, positive; N, negative.
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were significantly lower than these patients with negative

expression (P=0.002, P=0.001 and P<0.001, respectively).

In addition to univariate analysis, multivariate Cox

proportional hazard regression analysis was also carried

out to further investigate whether the expression of HSP10

and HSP70 proteins is the independent prognostic factors

of patients with NPC in this study. In multivariate analysis,

factors including gender, age, histological type, clinical

stages, lymph node metastasis status, treatment strategy

and positive expression of HSP10 and HSP70 proteins

were considered. Results revealed that positive expression

of HSP10 and HSP70 proteins can be used as independent

poor prognostic factors for NPC patients (P=0.018 and

P=0.026, respectively), as well as clinical stages and

lymph node metastasis status (P=0.024, P=0.019, respec-

tively) (Table 2).

Discussion
HSPs are molecular chaperones which are involved in the

cellular processes of protein assembly, folding and
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Figure 3 Kaplan–Meier overall survival curves of NPC patients with expression of HSP10 and HSP70 and common positive expression of two proteins above. Kaplan–Meier

analysis to plot the survival curve of 445 cases of NPC patients with expression of HSP10 and HSP70 proteins and statistical significance were assessed using the log-rank

test. (A) Kaplan–Meier curves showed worse overall survival rates for NPC patients with positive expression of HSP10 compared to patients with HSP10 negative staining

(P=0.002, two sided). (B) Kaplan–Meier curves showed worse overall survival rates for NPC patients with positive expression of HSP70 compared to patients with HSP70

negative staining (P=0.001, two sided). (C) Kaplan–Meier curves showed worse overall survival rates for NPC patients with common positive expression of HSP10 and

HSP70 proteins compared to patients with any one negative staining of two proteins above (P<0.001, two sided).

Abbreviations: HSP, heat shock protein; NPC, nasopharyngeal carcinoma.
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refolding, translocation and degradation, and can help to

maintain and ensure the conformation and functional sta-

bility of various proteins in the cell under stress

conditions.27–29 Molecular chaperones have various func-

tions and are of great importance to the cell. In certain

case, the chaperone can be both structurally and function-

ally normal but just get participated in pathways that lead

to disease. For instance, the post-translational modification

of the chaperone could alter its subcellular localization and

subsequent function.17–20,28–30 Moreover, high expression

of chaperone can lead to superabundant protein synthesis,

which is a common feature of a wide variety of tumors.

HSPs constitute a large extended family of proteins and

the role of HSPs in tumor cells has been widely studied in

recent years. HSPs are useful biomarkers for carcinogen-

esis and the aggressiveness of certain cancers.29–31 It was

reported that overexpression of HSP10 in adenocarcinoma

compared to healthy mucosa of large bowel, and interest-

ingly, HSP10 was found in both the epithelium and the

lamina propria.21,32 Moreover, HSP10 was also confirmed

to correlate with lymph node metastases in large bowel

carcinoma.33 In terms of mechanism, HSP10 and HSP60

could increase the abundance of the anti-apoptotic Bcl-xl

and Bcl-2, and reduced the protein content of the pro-

apoptotic Bax in the study of doxorubicin in cardiac mus-

cle cells.34 Apart from HSP10, HSP70 was also proved to

highly express in many kinds of malignant tumor and

might act as a marker for poor prognosis, and targeting

HSP70 could be a possible therapy for cancer treatment.35

For example, HSP70 level was significantly elevated in

human pancreatic cancer tissue than normal pancreatic

tissue at the tumor margins, and deeper study demon-

strated that HSP70 opposed apoptosis in transformed

cells at multiple levels.36 It was also reported that HSP70

expression levels were higher in hepatocellular carcinoma

than those of liver cirrhosis, chronic hepatitis, and controls

and HSP70 could be potential biomarkers for HCC

diagnosis,37 so as in patients with gastric carcinoma, espe-

cially of intestinal type.38 However, in blood test, it is

controversial for HSP70 expression. Gunaldi’s group

found that serum levels of HSP70 in patients with CRC

were significantly higher compared with the control group,

whereas Tang et al believed that decreased circulating

HSP70, in combination with elevated CEA and CA 19-9,

could be utilized in the diagnosis of early (stages I and II)

lung cancer.39,40

Expression of HSPs is detectable and associated with

poor prognosis in a variety of human cancers, including

breast cancer, melanoma and clear cell renal cell

carcinoma.24,41–43 In our present study, results showed

that positive expression of HSP10 and HSP70 proteins

was significantly increased in NPC compared with non-

cancerous control nasopharyngeal epithelial tissue. The

expression of HSP10 and HSP70 proteins in NPC patients

with lymph node metastasis was also higher than that in

NPC patients without lymph node metastasis. What is

noteworthy is that those NPC patients with common posi-

tive expression of two proteins above might have a lower

survival probability than NPC patients with any one nega-

tive staining of three proteins. Thus, it suggested that

HSP10 and HSP70 might play important roles in promot-

ing the development and progression of NPC.

Furthermore, expression of HSP10 and HSP70 proteins

was positively related to each other. These findings indi-

cated that increased expression of HSPs could play an

important part in the pathogenesis of NPC. We also

showed that the NPC patients with positive expression of

HSP10 and HSP70 proteins had a notably shorter survival

Table 2 Summary of multivariate analysis of Cox proportional hazard regression for overall survival in 445 cases of NPC patients

Variables B SE Wald Sig Exp (B) 95.0% CI for Exp (B)

Lower Upper

Age 0.376 0.208 3.262 0.071 1.457 0.968 2.191

Gender −0.603 0.273 1.867 0.175 0.347 0.220 1.934

Histological type −0.089 0.467 0.037 0.848 0.914 0.366 2.285

Clinical stages 0.668 0.296 5.088 0.024* 1.950 1.091 3.484

LNM status 0.935 0.398 5.526 0.019* 2.546 1.168 5.550

Treatment strategy −0.332 0.208 2.551 0.110 0.718 0.477 1.078

HSP10 1.440 0.608 5.600 0.018* 4.220 1.281 13.907

HSP70 1.265 0.567 4.968 0.026* 3.542 1.165 10.773

Note: Multivariate analysis of Cox proportional hazard regression, *P<0.05.
Abbreviations: LNM, lymph node metastasis; B, beta coefficient (B); SE, standard error; Exp (B), exponentiation of the B coefficient.
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time than these patients with negative staining of HSP10

and HSP70. Moreover, multivariate analysis proved that

positive expression of HSP10 and HSP70 proteins was

independent factors of poor prognosis in NPC regardless

of clinical stages and state of lymph node metastasis. Our

results were consistent with previous study,24,41–43 and

implicate the important roles that HSP family might play

in cancer occurrence and progression. Therefore, aberrant

expression of HSP10 and HSP70 proteins might be

employed as novel prognostic markers for NPC.

In summary, this is the first report about the positive

relationship between high expression of HSP10 and

HSP70 proteins and the poor OS rates in NPC.

Furthermore, positive expression of HSP10 and HSP70

proteins could serve as independent prognostic factors

for predicting a poor prognosis in patients with NPC.
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