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Summary：B7-H1, a recently described member of the B7 family of costimulatory molecules, is 
thought to be involved in tumor immune escape by inducing T-cell apoptosis. In order to investigate 
the relationship between B7-H1 and immune escape of bladder cancer, B7-H1 expression in 50 cases 
of bladder cancer was detected by using immunohistochemical method. Survival curves were con-
structed using the Kaplan-Meier method and independent prognostic factors were evaluated using the 
Cox regression model. Our results showed that the positive rate of B7-H1 immunostaining in normal 
bladder tissue and bladder cancer was 0 and 72% respectively. The expression of B7-H1 was strongly 
associated with the pathological grade, clinical stage and recurrence (P<0.05). The survival rate was 
significantly lower in patients with B7-H1 positive group than in those with B7-H1 negative group 
and multi-variable analysis revealed that B7-H1 could be regarded as an independent factor in evalu-
ating the prognosis of bladder cancer. It is concluded that the expression of B7-H1 is strongly associ-
ated with neoplastic progression and prognosis of bladder cancer. The manipulation of B7-H1 may 
become a beneficial target for immunotherapy in human bladder cancer. 
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Cancer progression has been attributed to a variety 
of immune escape strategies. These include down-regu-
lation of cell-surface MHC class I molecules, secretion 
of immunosuppressive factors, and lack of T-cell 
costimulation[1-3]. B7-H1 (also known as PD-L1) is a 
recently discovered T-cell costimulatory molecule that 
has been implicated as an important molecule in tumor 
immune escape. It can inhibit immune responses by in-
ducing T-cell apoptosis, impairing cytokine production, 
and diminishing the cytotoxicity of activated T cells[4-6]. 
In this study, we detected the expression of B7-H1 in 
bladder cancer by immunohistochemical method for ex-
ploring the relationship between B7-H1 and immune 
escape of bladder cancer.  
 
1 MATERIALS AND METHODS 
 
1.1 Clinical Data 

Specimens were collected from 50 patients with 
bladder cancer who had undergone surgical resection at 
Tongji Hospital, Tongji Medical College, HUST (China), 
between 2000 and 2002. All the specimens of bladder 
cancer had been identified pathologically. The patients 
included 40 males and 10 females with age ranging from 
42 to 78 years (average 61.7 years). There were 34 pa-
tients with primary bladder cancer and 16 patients with 
recurrent bladder cancer. According to the WHO and 
UICC standard, tumor grade was G1-G2 in 23 (low grade 
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group) and G3 in 27 patients (high grade group), and the 
stage was Ta-1 in 19 (superficial group) and T2-4 in 31 
patients (invasive group). The median follow-up duration 
for all patients was 27.94 months, with a range of 6-52 
months. Besides, 10 samples from normal bladder mu-
cosa served as control group. 
1.2 Immunohistochemistry 

Immunohistochemical staining was performed on 
5-μm thick sections of the tissue microarray blocks. Par-
affin-embedded sections were mounted on Superfrost 
glass slides, deparaffinized, rehydrated in a graded etha-
nol series, and then subjected to microwave antigen re-
trieval. Endogenous peroxidase activity was blocked by 
using 3% hydrogen peroxide. Sections were incubated at 
4°C overnight with rabbit anti-human B7-H1 polyclonal 
antibody (Santa Cruz Company, USA) diluted to 1:50. 
Immunohistochemical staining was performed according 
to the instruction of SABC kit (Boster Company, China). 
Sections were then counterstained with hematoxylin and 
then dehydrated, cleared and mounted. 

To evaluate the specificity of the reaction, PBS was 
used for replacing the primary antibody as negative con-
trol. The positive expression of B7-H1, which was pre-
dominantly found in the cytoplasm or on the membrane, 
was light yellow to brown. The percentage of B7-H1 
positive tumor cells among the total number of tumor 
cells was scored in 3 randomly selected high-power 
(×400) fields and the percentage >10% was classified as 
B7-H1 positive. 
1.3 Statistical Analysis 

All of the analyses were performed by using SPSS 
13.0 software. The chi-square test was used for group 
comparison. The Kaplan-Meier method was used to es-
timate the probability of survival, and significance was 

29 (1): 77-79, 2009 
J Huazhong Univ Sci Technol［Med Sci］ 
DOI 10.1007/s11596-009-0116-2 



J Huazhong Univ Sci Technol［Med Sci］ 29 (1): 2009 

 

78 

assessed by the Log-Rank test. Multivariate analysis was 
done using the Cox regression model in stepwise method. 
P values of less than 0.05 were considered to be statisti-
cally significant. 

 
2 RESULTS 
 
2.1 Expression of B7-H1 in Normal Bladder Tissue 
and Bladder Cancer 

The positive rate of B7-H1 immunostaining in the 
specimens of normal bladder tissue and bladder cancer 
were 0 (0/10) and 72% (36/50) respectively. The 
chi-square test showed that there was significant differ-
ence in the B7-H1 expression between bladder cancer 
and normal bladder tissues (P=0.000). Staining intensity 
in the cytoplasm or on the membrane ranged from light 
yellow to brown (fig. 1). 
 

 
Fig. 1 Expression of B7-H1 in normal bladder tissue (A) and 

bladder cancer tissue (B) (SABC×400) 
 
2.2 Correlation of B7-H1 Expression with the Bio-
logical Characters of Bladder Cancer 

The correlation of B7-H1 expression with the bio-
logical characters of bladder cancer was summarized in 
table 1. It was observed that the B7-H1 expression was 
not associated with gender of patients, but there was a 
significant association between B7-H1 expression and 
pathological grade and clinical stage. Meanwhile, the 
positive rate of the recurrent cases was higher than that 
of the primary cases and the difference was statistically 
significant (table 1). 
 
Table 1 Correlation of B7-H1 expression with the biological 

characters of bladder cancer 

Items n Positive 
(%) P values

Gender    
Male 40 31 (77.5) 0.181 
Female 10 5 (50.0)  
Grade    
Low grade group 23 12 (52.2) 0.004 
High grade group 27 4 (88.9)  
Stage    
Superficial group 19 10 (52.6) 0.017 
Invasive  group 31 26 (83.9)  
Primary and Recurrent    
Primary  group 34 21 (61.8) 0.044 
Recurrent group 16 15 (93.8)  

 
2.3 Correlation of B7-H1 Expression with the Prog-
nosis of Bladder Cancer 

Survival time was calculated from the date of sur-
gery to the date of death. The Kaplan-Meier survival 

curve indicated that the survival rate in patients with 
B7-H1 positive group was significantly lower than that 
in those with B7-H1 negative group and the difference 
was statistically significant (P=0.020, fig. 2). 

To determine the prognostic value of B7-H1 ex-
pression, we did multivariate analysis using Cox regres-
sion model to study 5 factors (age, gender, pathological 
grade, clinical stage, B7-H1 expression). Pathological 
grade, clinical stage and B7-H1 expression had signifi-
cant prognostic values. Among the total, the relative risk 
of B7-H1 expression was 2.24 and 95% confidence in-
terval was 1.16-4.38 (P=0.011). The multivariate analy-
sis revealed that B7-H1 could be regarded as an inde-
pendent factor in evaluating the prognosis of bladder 
cancer. 
 

 
Fig. 2 Correlation of B7-H1 expression with the prognosis of 

bladder cancer 
 

3 DISCUSSION 
 

Interactions between the immune system and ma-
lignant cells play an important role in tumorigenesis. 
Failure of the immune system to detect and reject trans-
formed cells may lead to tumor development and tumors 
can use multiple mechanisms to escape from im-
mune-mediated rejection[7-9]. B7-H1 is a cell-surface 
glycoprotein within the B7 family of T-cell costimula-
tory molecules. Constitutive expression of B7-H1 is 
normally restricted to macrophage-lineage cells[10, 11]. In 
contrast, several human cancers, including breast cancer, 
ovarian cancer, lung cancer, colon cancer, kidney cancer, 
lymphoma, and melanoma, have now been reported to 
aberrantly express B7-H1[12-15]. Tumor cell expression of 
B7-H1 had been shown to inhibit immune response by 
either binding to programmed death-1 (PD-1) or a puta-
tive non-PD-1 receptor on the surface of T lymphocytes 
to induce antigen-specific T-cell apoptosis or anergy[16]. 
Because T lymphocytes play a central role in mediating 
acquired antitumoral immunity, it has been proposed that 
expression of B7-H1 may endow tumors with a mecha-
nism to evade host immune destruction. 

In this study, we used immunohistochemical tech-
nique to detect the expression of B7-H1 in normal blad-
der tissue and bladder cancer. It was observed that there 
was no B7-H1 expression in normal bladder tissue but 
there was a substantial expression of B7-H1 in bladder 
cancer and the expression of B7-H1 was strongly associ-
ated with the pathological grade, clinical stage and re-
currence of bladder cancer. It indicates that B7-H1 which 
has the recognized ability to inhibit T-cell mediated an-
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titumor immunity, may contribute to the pathogenesis 
and progression of bladder cancer. 

Another interesting observation from our study was 
that the expression of B7-H1 was strongly associated 
with the postoperative prognosis in bladder cancer. The 
survival rate was significantly lower in patients with 
B7-H1 positive group than in those with B7-H1 negative 
group. And the analysis of multi-variable reveals that 
B7-H1 can be regarded as an independent factor in 
evaluating the prognosis of bladder cancer. This result 
indicates that B7-H1 can be regarded as an important 
prognosis factor in human bladder cancer. 

Moreover, our study had implications for the design 
of T-cell-based immunotherapy. For example, adoptive 
immunotherapy strategies require the infusion of 
pre-activated T cells. If confronted by an apoptotic 
molecule such as B7-H1, tumor-specific T cells would be 
deleted selectively at the tumor site[17, 18]. Therefore 
blockade of B7-H1 by specific monoclonal antibodies or 
soluble inhibitors might enhance cytotoxic T lymphocyte 
killing of established cancers. And recent in vivo studies 
have demonstrated that antibody-mediated blockade of 
PD-L1 is capable of facilitating the rejection of certain 
PD-L1-expressing tumors in several murine models[19, 20]. 
So our findings indicate that PD-L1 may serve as a ra-
tional immunotherapeutic target for the treatment of 
bladder cancer as well as a viable prognostic marker to 
predict bladder cancer risk. 

In conclusion, we have demonstrated the remark-
able expression of B7-H1 in bladder cancer. The B7-H1 
expression in tumor cells was well associated with 
pathological grade, clinical stage, recurrence and the 
postoperative prognosis of bladder cancer. These results 
suggest that the expression of B7-H1 may contribute to 
the neoplastic progression and poor prognosis of bladder 
cancer. The basis for these associations may relate to the 
recognized ability of B7-H1 to involve in tumor immune 
escape by inducing T-cell apoptosis. Therefore, the ma-
nipulation of B7-H1 may become a beneficial target for 
immunotherapy in human bladder cancer.  
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