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ABSTRACT
Introduction-Purpose: As for all cancer types, many biomarkers have been identified for renal cell carcinoma (RCC) as well. 
These biomarkers have been used to investigate the correlation between prognosis, tendency to metastasis and response 
given by advanced stage patients to treatment. In this retrospective study, in which the immunohistochemical staining inten-
sity of CD47 was compared to the tumor stage and its histopathological features in patients underwent surgery due to renal 
mass, it was aimed to find whether CD47 could be used as a indicator in either one of diagnosis, follow-up and treatment 
processes. We believe that our study will contribute to the literature, since there have been no studies on the relationship 
between RCC and CD47 until today.
Material-Method: In this study, pathology specimens of 110 patients who underwent radical nephrectomy and whose tu-
mor pathologies were compatible with RCC were retrospectively examined. These pathology preparations were stained with 
CD47 using immunohistochemical technique and their staining intensities were examined. . Their demographic data such as 
age and sex was found using clinical database. Parameters such as tumor diameter, capsule invasion, vascular invasion and 
lymph node involvement were found using pathology results reported after surgery. Patients were divided into groups as 
those who have clear cells and those who have non-clear cells (papillary and chromophobe); those with a tumor size smaller 
than 4cm, between 4-7 cm and bigger than 7cm; those with a fuhrman grade of 1-2 or 3-4; according to presence of capsular 
invasion, vascular invasion, lymph node involvement, and distant metastasis; those with local (T1-2-3) or advanced stage 
(T4 and/or N1,M1) cancer; weak stained (staining grade 0-1) and strong stained (2-3) according to CD47 staining intensity.  
In our study, Fischer’s exact chi-square test was used in order to test the distribution of categorical variables among groups. 
Kruskal Wallis variance analysis was used in order to investigate differences of continuous variables between groups and the 
groups that creates the difference were identified using multiple comparison tests. In order to summarize the results of the 
study, median (minimum and maximum) and percentages were used for continuous variables. The limit of significance was 
p=0.05. 
Findings: It has been found that 83 (75.5%) of the specimens were stained weak and 27 (24.5%) of the specimens were 
stained strong with CD47. A comparison between CD47 staining intensities of tumor tissue and non-tumor tissue taken from 
the same kidney has shown that although tumor tissue was stained stronger than non-tumor tissue, the statical analysis of 
this situation has shown that these two groups showed a 92.4% similarity in terms of staining patterns (confidence interval 
95%). It has been found that non-clear cell group stained significantly stronger than clear cell group (p< 0.001). A significant 
relationship could not be found between CD47 staining intensity and large tumor diameter, presence of capsular invasion, 
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INTRODUCTION 

The most common solid lesion seen in kidneys is renal cell 
carcinoma (RCC).It constitutes 90% of all renal tumors.RCC, 
which constitutes approximately 3% of all cancers in adults, is 
one of the most aggressive tumors of urogenital system and 
the most common tumor in urogenital system following pros-
tate and bladder cancer [1]

As for all cancer types, many biomarkers have been identified 
for RCC as well. These biomarkers have been used to investi-
gate the correlation between prognosis, tendency to metas-
tasis and response given by advanced stage patients to treat-
ment.

CD47 is one of these markers and in recent years, it has been 
investigated for various cancer types to show its importance. 
CD47 is a glycoprotein which is a transmembrane receptor for 
immunoglobulins superfamily. In some studies, it has been 
found that CD47 sent a “don’t eat me” message to phagocyt-
ic cells and its expression increased in tumor cells [2]. It has 
been shown that increased CD47 expression caused the treat-
ment to fail and the prognosis to worsen by preventing tumor 
phagocytosis [3]. Also, it has been seen in experimental stud-
ies that the effectiveness of treatments such as chemotherapy 
and radiotherapy has been increased in CD47+ tumors treated 
with CD47 antibody [4].

In this retrospective study, in which the immunohistochemical 
staining intensity of CD47 was compared to the tumor stage 
and its histopathological features in patients underwent sur-
gery due to renal mass, it was aimed to find whether CD47 
could be used as a indicator in either one of diagnosis, follow-
up and treatment processes. We believe that our study will 
contribute to the literature, since there have been no studies 
on the relationship between RCC and CD47 until today.

MATERIAL-METHOD

In this study, pathology specimens of 110 patients who under-
went radical nephrectomy in our Urology Clinic  and whose 

tumor pathologies were compatible with RCC were retrospec-
tively examined. Their demographic data such as age and sex 
was found using clinical database. Parameters such as tumor 
diameter, capsule invasion, vascular invasion and lymph node 
involvement were found using pathology results reported af-
ter surgery. T staging was carried out according to criteria de-
termined by “American Joint Committiee On Cancer in 2002. 
Fuhrman Nuclear Grading was used for nuclear grading.

Immunohistochemical Study 

For immunohistochemical study on both tumor and non-tu-
mor tissue, 3-micron thick sections were taken from paraffin 
blocks using rotary microtome and these were examined us-
ing Poly-L-lysine coated slides.

“The Avidin-biotin method” was used as the immunohisto-
chemical staining system.Two drops of antibodies of these 
dyes were dropped on slides to be dyed with CD47 (Dako En-
Vision Catalog No: 1046; Dako, Denmark). 

Slides taken into Mayer hematoxylin for contrast staining were 
kept in for 20 seconds and they were washed with distilled 
water. Entellan was dropped on these tissues passed from al-
cohol series and xylene, and they were mounted with lamella.

For each case, CD47 staining intensity was assessed using 
Olympus CX31 microscope and slides prepared with immuno-
histochemical method and graded according to method men-
tioned below.This grading was carried out by a pathologist who 
had no information on clinical and pathological properties of 
the patients.Brown staining in the cytoplasm and membrane 
of tumor cells was used as criteria for CD47 antigen positivity.

The staining assessment was performed in four categories, 
the pathology specimens were divided into the following cat-
egories (Figure 1);

relationship could not be found between CD47 staining intensity and large tumor diameter, presence of capsular inva-
sion, vascular invasion or distant metastasis, which are known to be poor prognostic factors for RCC. Specimens belonged 
to patients with lymph node involvement stained strongly and this difference was statistically significant (p=0.02). Tumor 
specimens belonged to advanced stage patients stained significantly strong with CD47 compared to patients with local dis-
ease (p=0.04). A significant relationship was found between CD47 staining intensity and Fuhrman Nuclear Grade, which is 
thought to be the most important poor prognostic factor after tumor stage for RCC (p=0.009).
Conclusion: In order to consider CD47 as a prognostic factor in renal cell cancer, there is a need for large scale prospective 
studies in which the survival of patients is presented. 
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Figure 1 : CD47 staining intensity categories A: (0: No staining in tumor 
cells),B: (1+:staining can be seen in 20x10 mm enlargement),C: (2+: stain-
ing can be seen in 10x10 mm enlargement), D: (3+: staining can be seen 
in 4x10 mm enlargement).

0: No staining in tumor cells

1+: staining can be seen in 20x10 mm enlargement,

2+: staining can be seen in 10x10 mm enlargement,

3+: staining can be seen in 4x10 mm enlargement. 

Group Formation

Patients were divided into groups as those who have clear cells 
and those who have non-clear cells (papillary and chromo-
phobe); those with a tumor size smaller than 4cm, between 
4-7 cm and bigger than 7cm; those with a fuhrman grade of 
1-2 or 3-4; according to presence of capsular invasion, vascu-
lar invasion, lymph node involvement, and distant metastasis; 
those with local (T1-2-3) or advanced stage (T4 and/or N1,M1) 
cancer; weak stained (staining grade 0-1) and strong stained 
(2-3) according to CD47 staining intensity.   

Statistics

In our study, Fischer’s exact chi-square test was used in order 
to test the distribution of categorical variables among groups. 
Kruskal Wallis variance analysis was used in order to investi-
gate differences of continuous variables between groups and 
the groups that creates the difference were identified using 
multiple comparison tests. In order to summarize the results 
of the study, median (minimum and maximum) and percent-
ages were used for continuous variables. The limit of signifi-
cance was p=0.05. 

In order to investigate the concordance among calculated 
staining grades of the same patients, Intraclass Correlation 
Coefficient was used.

FINDINGS
110 patients who underwent surgery due to renal mass and 
whose pathologies were compatible with RCC were included 
in this study. 

Demographic findings

Among the patients who were included in the study, 32 
(29.1%) were female and 78 (70.9%) were male. The average 
age of patients was 63.8 (std deviation: 11.2).

Histopathological findings

According to tumor histologies of patients, 80 (72.7%) patients 
with clear cells and 30 (27.3%) patients with non-clear cells 
(papillary and chromophobe).23 (20,7%) of the patients in 
the non-clear cell group with papillary type RCC and 7 (6,6%) 
with chromophobe type RCC. The average tumor size was 6.9 
cm and 27 (24.5%) patients with  tumor size smaller than 4 
cm, 38 (34.5%) patients with  tumor size between 4-7 cm and 
45 (40.9%) patients with tumor size bigger than 7 cm. It was 
found that 53 (48.2%) patients were Fuhrman nuclear grade 1 
or 2 and 57 (51.8%) patients were Fuhrman nuclear grade 3 or 
4. 59 (44.5%) patients with capsular invasion and 61 patients 
with no capsular invasion (55.5%). 32 (29.1%) patients with 
vascular invasion and 78 patients with no vascular invasion 
(70.9%). 16 (14.5%) patients with lymph node involvement 
and 94 patients with no lymph node involvement (85.5%). 8 
(7.3%) patients with distant metastasis and 102 patients with 
no distant metastasis (92.7%).89 (80.9%) patients with local 
disease (T1-2-3) and 21 (19.1%) patients with advanced stage 
disease (T4 and/or N1, M1).

Findings on CD47 staining intensity

Our study showed that 83 (75.5%) of the specimens were 
stained weakly and 27 (24.5%) of the specimens were stained 
strongly with CD47.

A comparison between CD47 staining intensities of tumor tis-
sue and non-tumor tissue taken from the same kidney has 
shown that although tumor tissue was stained more severely 
compared to non-tumor tissue, the statical analysis of this sit-
uation has shown that these two groups showed a 92.4% simi-
larity in terms of staining patterns (confidence interval 95%).

Investigating the relationship between CD47 staining intensity 
and gender, 25 out of 32 (78.1%) female patients had weak 
staining, while 7 (21,9%) had strong CD47 staining.58 out of 
78 (74.4%) male patients had weak staining, while 20 (25,6%) 
had strong CD47 staining.This difference was not statistically 
significant (p=0.80).It has been found that being male or fe-
male didn’t affect CD47 staining of tumor on a statistically sig-
nificant level (p=0.80) (Table 1).
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Table 1: Relationship with paitent’s pathoclinic features and  CD47 stain-

ing intensity.

CD47 staining intensity

Total 
(n=110) Strong (%) Weak(%) P 

value

Gender 0,80

Male 78 20 (25,6) 58 (74,4)

Female 32 7 (21,9) 25 (78,1)

Tumor type <0,001

Clear Cell 80 5 (6,2) 75 (93,8)

Non-Clear 
Cell 30 22 (73,3) 8 (26,7)

Tumor size 0,40

<4cm 27 5 (18,5) 22 (81,5)

4-7cm 38 8 (21,1) 30 (78,9)

>7cm 45 14 (31,1) 31 (68,9)

Furhman grade 0,009

1-2 53 7 (13,2) 46 (86,8)

3-4 57 20 (35,1) 37 (64,9)

Capsular invasion 0,50

Positive 49 14 (28,6) 35 (71,4)

Negative 61 13 (21,3) 48 (78,7)

Lymph node involvement 0,02

Positive 16 8 (50) 8 (50)

Negative 94 19 (20,2) 75 (78,8)

Vascular invasion 0,33

Positive 32 10 (31,2) 22 (68,8)

Negative 78 17 (21,8) 61 (78,2)

Metastasis 1,0

Positive 8 2 (25) 6 (75)

Negative 102 25 (24,5) 77 (75,5)

Stage of disease 0,04

Local 89 18 (20,2) 71 (79,8)

Advanced 21 9 (42,9) 12 (57,1)

Considering the relationship between CD47 staining intensity 
and histological subtype of tumor, 75 out of 80 (93.8%) pa-
tients with clear cells had weak staining, while 5 (6.2%) had 
strong CD47 staining.8 out of 30 (26.7%) patients with non-
clear cells had weak staining, while 22 (73.3%) had strong 
CD47 staining. This difference was found to be statistically 
significant (p<0,001). It has been found that the group with 
non-clear cells stained with CD47 significantly stronger than  
the group with clear cells (p< 0.001). (Table1)

Regarding the relationship between CD47 staining intensity 
and Fuhrman nuclear grading, 46 out of 53 (86.8%) grade 1-2 
patients had weak staining, while 7 (13.2%) had strong CD47 
staining. 37 out of 57 (64.9%) grade 3-4 patients had weak 
staining, while 20 (35.1%) had strong CD47 staining. This dif-
ference was found to be statistically significant (p=0,009).

Thus, it has been found that patients with higher Fuhrman 
grades had a significantly higher level of CD47 staining inten-
sity. (Table1)

Considering the relationship between CD47 staining intensity 
and lymph node involvement, 8 out of 16 (50%) patients with 
lymph node involvement had weak staining, while 8 (50%) 
had strong CD47 staining.In other words, 8 out of 27 (29.6%) 
specimens stained strongly belonged to patients with lymph 
node involvement, only 8 out of 83 (9.6%) specimens stained 
weakly belonged to patients with no lymph node involvement. 
This difference was statistically significant (p=0,02).Thus, it has 
been found that patients with lymph node involvement had a 
significantly higher level of CD47 staining intensity. (Table1)

The relationship between CD47 staining intensity and lo-
cal or advanced stage is examined, 18 out of 89 (20.2%) pa-
tients with local tumor had strong staining, while 9 out of 21 
(42.9%) advanced stage disease patients had strong CD47 
staining. This difference was found to be statistically signifi-
cant (p=0,04). Thus, it has been found that advanced stage 
disease patients had a significantly higher level of CD47 stain-
ing intensity. (Table1)

DISCUSSION

Renal Cell Cancer is the most fatal type of cancer among uro-
logical cancers.Its universal incidence is 200.000 new cases 
annually and more than 100.000 of cases result in death each 
year [5].Local or distant recurrence is seen in 20-30% of RCC 
patients within 5 years after nephrectomy [6,7]. In spite of 
immunotherapy and targeted treatments, 5-year survival of 
this recurren group is below 20% [8,9].This is why it is very 
important to determine the prognosis of the disease as early 
as possible.

Today, the prognosis of the RCC is tried to be determined us-
ing parameters such as tumor stage, size, grade and necrosis 
score, which are based on clinicopathology [10,11,12]. The 
most important of these parameters are pathologic tumor-
lymph node-metastasis (TNM), Fuhrman nuclear grade and 
patient performance status.Although it is possible to classify 
risks with these parameters, the heterogeneous structure of 
the disease makes it difficult to predict the prognosis of pa-
tients.For this reason, there have been studies on various mo-
lecular and genetic tissue markers to determine the prognosis 
of the disease.It has been understood that significant steps 
could be taken as a result of these studies to predict the prog-
nosis of the disease and even treatment of it by developing 
antibodies [8,13,14].

A wide range of biochemical and genetic markers have been 
investigated for RCC as well, however a marker that might be 
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ideal for all criteria of RCC could not be found yet. CD (Cluster 
of Differantiation) originated markers have been studied for 
RCC and have become popular in recent years. 

There is an increase in the expression of CD47 in many malig-
nancies seen in humans. There are studies that indicates that 
strong CD47 expression is a diagnostic marker and a negative 
prognostic factor [15,16,17]. 

A study that clearly demonstrates the relationship between 
CD47 and RCC has not been reported in the literature yet.The 
only known study is that of Nishiyama Y. et al., which was per-
formed on rats. In this study, rats were exposed to ferric nitri-
lotriacetate, which is a renal carcinogen, and it was observed 
that CD47 expression increased in rats that developed RCC. 
Also, CD47 expression was stronger in specimens taken from 
non-tumor tissue compared to specimens taken from tumor 
tissue and it has been noted as an unexpected finding of the 
study [18].

Although it was found in our study that tumor tissue was 
stained more intensity compared to non-tumor tissue, the 
statical analysis of this situation has shown that these two 
groups showed a 92.4% similarity in terms of staining patterns 
(confidence interval 95%). This could be interpreted as that 
the kidney tissue considered to be tumor-free might be onco-
logically unhealthy and can show a staining similar to that of 
tumor tissue. To clarify this uncertainty will only be possible 
by comparing the tumor tissue with the kidney tissue taken 
from another group, which have no oncological disease.

We have investigated the relationship between parameters 
accepted as prognostic factors for RCC and CD47 staining in-
tensity in our study. As we know, the histological subtype is 
important for the prognosis of the disease. Chromophobe and 
papillary RCCs are usually tend to be more localized and differ-
entiate better, hence the prognosis is better [19]. In an earlier 
study, chromophobe and papillary RCCs have been compared 
to conventional RCCs and it has been found that conventional 
RCCs had significantly poor prognosis [20]. It has been found 
that the group with non-clear cells stained significantly more 
severely with CD47 compared to the group with clear cells 
(p< 0.001).This finding contradicts with literature information 
which indicates that increased CD47 staining intensity is a 
poor prognostic factor.

Tumor diameter is another prognostic factor for RCC. Gulliani 
et al. have reported 5-year survival 84% in tumors smaller 
than 5 cm, %50 in tumors between 5-10 cm and 0% in tumors 
bigger than 10 cm [21]. Other studies have reported quite 
good prognosis in unilateral tumors smaller than 4 cm. 5-year 
survival in these patients is above 90% [22, 23]. On the other 

hand, it has been found in our study that there was no statis-
tically significant relationship between the severity of CD47 
staining and tumor size (p=0.4).

It has been shown that microvascular invasion had prognostic 
significance in RCC cases. In a study, it has been found that 
microvascular invasion was associated with tumor size, grade, 
and stage and it was observed in T1 tumors [18]. In another 
study, it has been observed that it was associated with tumor 
diameter, grade and prognosis, but not an independent prog-
nostic parameter [23]. According to results of our study, there 
was no statistically significant relationship between the sever-
ity of CD47 staining and vascular invasion or capsular invasion 
presence (p=0.33, p=0.5).

Nuclear grade assessment method is a subjective and pathol-
ogist-dependent method. Therefore, there is no ideal grading 
classification [24]. Still, metastasis and local recurrence have 
been associated with pathological stage and most importantly 
life expectancy [25]. In Fuhrman’s original article, 5-year sur-
vival have been reported to be 64%, 34%, 31% and 10% for 
grade 1 to 4 respectively and that nuclear grade was the most 
important prognostic factor in Stage 1 tumors [26,27,28]. In our 
study, it has been found that the group with higher Fuhrman 
grade [3,4] was stained with CD47 significantly stronger  than  
the group with lower Fuhrman grade (p=0.009).

The stage is the most important prognostic factor by itself in 
RCC. A lot of studies have shown that the stage was the most 
important factor that determines the course of the disease 
[29]. In these studies, it has been reported that 5-year survival 
was 70-90% in local disease, while this ratio decreased by 15-
20% with perirenal fat invasion presence. In our study, consid-
ering the relationship between CD47 staining intensity and lo-
cal or advanced stage, 18 out of 89 (20.2%) patients with local 
tumor had strong staining, while 9 out of 21 (42.9%) advanced 
stage disease patients had strong CD47 staining. This differ-
ence was found to be statistically significant (p=0,04). Thus, 
it has been found that advanced stage disease patients had a 
significantly higher level of CD47 staining intensity.

Lymph node involvement is a bad prognostic factor as well. 5 
and 10-year surveys are 5-30% and 0-5%. In our study, it has 
been found that patients with lymph node involvement had a 
significantly higher level of CD47 staining intensity (p=0.02).

Systemic metastasis is also a bad prognostic factor for RCC. 
Survival in these patients is less than 50% in one year, 5-30% in 
five years, and %0-5 in 10 years [30]. In our study, it has been 
found that there was no statistically significant relationship 
between the severity of CD47 staining and distant metastasis 
presence (p=1.0).
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CONCLUSION

As in many cancer types, CD47 is expressed on surface of renal 
cancer cells as well. In some studies, clear cell histologic sub-
type, which is considered to be poor prognostic factor for RCC, 
were stained less with CD47. A significant relationship could 
not be found between CD47 staining intensity and large tumor 
diameter, presence of capsular invasion, vascular invasion and 
distant metastasis, which are known to be poor prognostic 
factors for RCC. The cancer stage is the most important factor 
that affects prognosis and survival in RCC. Tumor specimens 
belonging to advanced stage patients stained significantly 
stronger with CD47 than patients with local disease. A signifi-
cant relationship was found between CD47 staining intensity 
and Fuhrman Nuclear Grade, which is thought to be the most 
important poor prognostic factor after tumor stage for RCC.

In order to consider CD47 as a prognostic factor in renal cell 
cancer, there is a need for large scale prospective studies in 
which the survival of patients is presented.
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