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Relationship of CD95 and COX-2 in renal cell carcinomas with survival and other
prognostic parameters: A tissue microarray study
Havva Erdem,1 Hasan Riza Aydin,2 Anzel Bahadir,3 Betül Gündogdu,4 Hilal Balta,5 Ebru Sener,6 Muhammet Ali Kayikci,7
Aynur Albayrak,8 Fazli Erdogan9

Abstract
Objective: To investigate the expression of cyclooxygenase-2 and cluster of differentiation 95 in renal cell
carcinomas having different clinico-pathological characteristics.
Methods: The study entailed histopathological diagnoses carried out on paraffin blocks at the Department of
Pathology of the Medical Hospital of Duzce University, Turkey, between 2005 and 2011. Immunohistochemical
staining for cyclooxygenase-2 and cluster of differentiation 95was performed on tissue microarray using standard
procedures. Each patient's age and gender as well as the tumour's grade, stage, diameter, ureteral surgical margins,
vascular invasion, capsule invasion and subtype were assessed. In order to determine if the cases were still alive,
relatives were telephoned and identity registration records were checked. SPSS 18 was used for statistical analysis.
Results: There were 49 paraffin blocks in the study.Significant correlations were found between cyclooxygenase-2
and tumour subtype (p=0.044) as well as between cyclooxygenase-2 and tumour diameter (p=0.026). There was a
significant correlation between cluster of differentiation 95and the Fuhrman grade (p=0.050).
Conclusion: Expression of cluster of differentiation 95and cyclooxygenase-2 may be correlated with prognostic
parameters in renal cell carcinoma and may also be associated with tumour progression.
Keywords: CD95, Cyclooxygenase-2, COX-2, Prognosis, Renal cell carcinomas. (JPMA 65: 597; 2015)

Introduction
Renal cell carcinoma (RCC) is the most common cancer of
the kidney, with approximately 209,000 new cases per
year worldwide, and causing 102,000 deaths.1
RCC is characterised as a complex neoplasm which
consists of several different tumour subtypes having
distinct clinical and genetic features. New cytogenetic
findings and molecular markers that assist in prognosis,
diagnosis and therapy have led to several major revisions
in the histological classification of RCC.2
RCC is clinico-pathologically defined as a heterogeneous
disease and classified as a clear-cell, chromophobe,
papillary and collecting duct carcinoma.3 Clear cell RCC
(CC-RCC) is the most common histological subtype, and
comprises approximately 75% of all RCCs. Papillary RCC
(P-RCC) is the second most common subtype. It is sub1Department
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classified into types I and II, and makes up approximately
10% of all RCCs. Sarcomatoid RCC (S-RCC) is a high-grade
histological variation that can arise from all types of RCC,
but it is not a separate entity. Chromophobe RCC (CHRCC) is the third most common subtype, comprising
approximately 5% of all RCCs.2
Cluster of differentiation 95 (CD95), also known as Fas, is a
major apoptotic regulator, and Fas-mediated apoptosis
has been observed in certain kinds of malignancies.4-6
However, in RCC, the Fas/Fas ligand (FasL) system has not
been well-characterised. Apoptosis of cancer cells
resulting from immunotherapy has been closely linked to
Fas-mediated apoptosis.6
Cyclooxygenase-2 (COX-2) is transiently induced by proinflammatory cytokines and growth factors, and is
involved in inflammation and mitogenesis.7 In one nonsmall cell lung cancer cell line study, COX-2 was shown to
decrease the degradation of survival, leading to its
stabilisation and the subsequent inhibition of
apoptosis.8,9
The progression of pathogenesis in CC-RCC was found to
be associated with many pathways while the pathways
associated with the pathogenesis of non-clear cell RCCs
(NCC-RCC) have so far not been identified.9
The aim of this study was to investigate the expressions of
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COX-2 and CD95 in RCCs (CC and NCC) showing different
clinico-pathological characteristics, and also to determine
if a relation existed between COX-2 and CD95 expressions.

Materials and Methods
The study entailed histopathological diagnoses carried
out on paraffin blocks at the Department of Pathology of
the Medical Hospital of Duzce University, Turkey, between
2005 and 2011, after approval of the institutional ethics
committee.
Areas showing histopathological features of RCC were
selected on archival Haematoxylin and Eosin (H&E) slides
and then representative areas of the tumour were marked
on the corresponding paraffin block for tissue microarray
(TMA) construction. The 5mm cylindrical tissue samples
were taken from the selected regions of the donor
paraffin block and transferred to the receiver paraffin
block using a tissue-arraying tool. Multiple sections, 5µm
in thickness, were then cut. The slides were stained with
the usual H&E. All the diagnoses were made by two
pathologists, following the pathology of World Health
Organisation (WHO Classification of Tumours.10
Immunohistochemical staining was performed on the
5µm sections of formalin-fixed, paraffin-embedded
material. The slides were de-paraffinised with xylene,
rehydrated with ethanol, and then non-enzymatic
antigen retrieval was applied to each slide. Thereafter,
they were washed with 10mM phosphate-buffered saline
(PBS), pH 7.5. Immunohistochemical staining was
performed manually using the standard avidin-biotin
peroxidase complex technique (Neomarkers, Thermo
Fisher Scientific, Fremont, CA, USA). Briefly, the slides were
incubated at 37°C for 60min with the following primary
antibodies (all from Neomarkers, Thermo Fisher
Scientific): CD95 (Ab-3 Clone GM30, 1:30 dilution), antiCOX-2 (RB-9072-PO, 1:40 dilution). The slides were then
washed twice for 5 min with 10mM PBS and incubated
with biotinylated rabbit anti-goat immunoglobulin (Ig) G
(1:200 dilution; Dako, Carpinteria, CA, USA) for 1h at room
temperature. After a final washing, the colour reaction
was developed using 0.5% diaminobenzidine and 0.01%
hydrogen peroxide. The sections were counterstained
with H&E before being mounted. As a negative control,
the primary antibody was removed from the samples.
Evaluation of immunohistochemical staining was
performed independently by two pathologists. Each
stained slide was evaluated and scored according to the
brown cytoplasmic staining intensity: 0 (negative), 1
(weak), 2 (medium), and 3 (strong). The following score
results were obtained for the extent of staining: 0 (0%), 1
(1-25%), 2 (26-50%), 3 (51-75%) and 4 (76-100%). For both
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COX-2 and CD95 the total for the intensity and extent
scores was used as the final staining score (0-7). A final
staining score of >4 for a tumour was considered to be
positive (1) and tumours scoring <3 were considered to be
negative (0).10
The slides were then examined with a Nikon i80
microscope. Archival records of the patients and all
preparations (prepared slides and paraffin blocks) were
revised and evaluated. For immunohistochemical
examination, the most appropriate paraffin blocks of
tumours were selected. Each patient's age and gender as
well as the tumour's grade, stage, diameter, ureteral
surgical margins, lymphovascular invasion (LVI), capsular
invasion (CI), and subtype were assessed. In order to
determine if the cases (patients) were still alive, relatives
were telephoned and identity registration records were
checked.
SPSS 18 and PASW were used for statistical analysis.
Descriptive statistics of variables were computed as
frequency and percentage, median (minimum,
maximum). The relationships between groups and
categorical or ordinal variables were investigated by using
either the Chi-Square test or Kruskal-Wallis test. P values
less than 0.05were accepted as statistically significant.

Results
The 49 paraffin blocks in the study related to 12(24.5%)
women and 37(75.5%) men, with an overall median age of
62.5 years (range: 32-96 years). The observed subtypes
were 21(42.9%) CC-RCC, 9(18.4%) CH-RCC, 15 (30.6%) P-

COX-2: Cyclooxygenase-2
CD95: Cluster of differentiation 95

Figure: CD95 expression in tumour tissue (CD95, ×400) and COX-2 expression in
tumour tissue (COX-2, ×400, right).
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cases and CI was positive in 4(8.2%).

Table-1: Correlation between COX-2 and subtype.
COX-2

NCC-RCC
CC-RCC
Total

RCC grades based on Fuhrman nuclear grading was grade
1, 23(46.9%), grade 2,20(40.8%), and grade 3,6(12.2 %). In
terms of survival, 44(89.8%) were still alive, 2(4.1%)
survived for more than 6 months, and 3(6.1%) survived for
less than 6 months.

P

0

1

Total

15
17
32

13
4
17

28
21
49

0.044

There were significant correlations between COX-2 and
subtype (p <0.044) and COX-2 and diameter (p=0.026).
The COX-2 staining ratio was significantly higher for the
NCC-RCC subtype 13/28(46.4%) than for the CC-RCC
subtype 4/21(8.9%) (p <0.044). Tumours less than 7cm in
diameter had significantly higher COX-2 staining intensity
(p <0.026).

COX-2: Cyclooxygenase-2
NCC-RCC: Non-clear cell renal cell carcinoma
CC-RCC: Clear cell renal cell carcinoma.

Table-2: Relationships between diamater and COX-2 and Fuhrman grade.
Diameter < 7 cm
Count
Percent
Fuhrman

1
2
3
0
1

COX-2

21
13
3
21
11

Diameter > 7 cm
Count
Percent

56%
35%
8%
56%
91%

2
7
3
16
1

16%
58%
25%
43%
9%

P

p=0.041
p=0.026

COX-2: Cyclooxygenase-2
The COX-2 staining ratio was significantly higher for the NCC-RCC subtype (46.4%) than for the CCRCC subtype (8.9%). Tumours less than 7cm in diameter had significantly higher COX-2 staining
intensity (43.2%).

RCC, 2(4.1%) multilocular cystic carcinoma (MLC-RCC),
and 2(4.1%) S-RCC, making up a total of 21(43%) CC-RCCs
and 28(57%) NCC-RCCs.
The tumour stage (pT) distribution was 37 (77%) pT1 with
tumours 7cm or less in diameter, and 12(23%) pT2 with
tumours more than 7cm. LVI was positive in 6(12.2%)

Significant correlations were found between LVI and
diameter (p=0.026), LVI and Fuhrman grade (p=0.033),
Fuhrman grade and diameter (p=0.041), and Fuhrman
grade and CI (p=.027) (Tables-1-2). There was significant
correlation between CD95 and Fuhrman grade (p=0.050)
(Table-3).
Survival was not evaluated since 44(89.8%) of the patients
were still alive. A high Fuhrman grade was statistically
significant in predicting poorer survival (LVI and CI;
p=0.033 and p=0.027, respectively) (Table-4).

Discussion
RCCs account for 90% of all primary malignant renal
tumours in adults.11 Currently, staging and nuclear
grading for RCC are considered to be the most important
predictors of survival.12-14 Several studies have identified
additional prognostic factors, such as tumour size, cell

Table-3: Relationships between Fuhrman grade and lymphovascular invasion, capsular invasion, and CD95.
Fuhrman (1)
Count
Percent
LVI

0
1
0
1
0
1

CI
CD95

23
0
23
0
18
4

100 %
0%
100 %
0%
81 %
18 %

Fuhrman (2)
Count
Percent
16
4
18
2
17
3

Fuhrman (3)
Count
Percent

80 %
20 %
90 %
10 %
85 %
15 %

4
2
4
2
3
4

Fuhrman (4)
Count
Percent

66 %
33 %
66 %
33 %
42 %
58 %

0
0
0
0
0
0

0%
0%
0%
0%
0%
0%

p

p=0.033
p=0.027
p=0.05

LVI: Lymphovascular invasion. CI: Capsular invasion. CD95: Cluster of differentiation 95.

Table-4: Distribution of prognostic parameters.
Subtype
CC-RCC
NCC-RCC

Gender
21
28

F
M

pT
12
37

pT1
pT2

LVI
37
12

positive
negative

CI
6
43

positive
negative

Fuhrman grade
4
45

1
2
3

23
20
6

CC-RCC: Clear cell renal cell carcinoma. NCC-RCC: Non-clear cell renal cell carcinoma. pT: Tumour stage. LVI:Lymphovascular invasion. CI: Capsular invasion.
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type, histological subtype, deoxyribonucleic acid (DNA)
ploidy, proliferation markers, angiogenesis, nuclear
morphometry, and a combination of these parameters.1214 The Fuhrman grading system is the one most
commonly used for classifying RCC.13-15 A study reported
that Fuhrman grade should be the standard grading
system for P-RCC.15 This study found that the Fuhrman
scheme correlated with tumour diameter.
Several studies attempting to determine potential
molecular prognostic factors for RCC have produced
inconclusive results.15-21 The present study showed that
COX-2 may correlate with tumour subtypes CC-RCC and
NCC-RCC. COX-2 staining may be significant in NCC-RCC
than in CC-RCC, but the results did not show conclusive
relationship between COX-2 and tumour diameter.
Previously, there have been only a few studies dealing with
the relationship between COX-2 expression and RCC.
Some studies have shown that COX-2 expression is
associated with the ability to metastasise and the tumour
stage, size and grade, but a study found that COX-2 did not
seem to be an independent prognostic indicator in
predicting outcomes for patients with RCC.16 Increased
COX-2 expression has been seen in several types of human
cancers. Carcinogenesis and poor prognostic outcome
have been attributed to over expression of COX-2.15-21
Expression of COX-2 is significantly associated with
various clinico-pathological variables, including the T
stage, N stage, M stage, and tumour grade. The COX-2
expression was not analysed as an independent
prognostic factor for cancer-specific survival because of
claims that the COX-2 is not a significant prognostic factor
in RCC,19-23 but it was analysed as an independent risk
factor for large tumour size (>7cm), although one study
did not find an association with tumour stage or grade in
RCC.21 Other findings showed that COX-2 expression was
linked with tumour size, but was not an independent
prognostic factor for cancer-specific survival.19 It has
recently been proposed that COX-2 is a contributing
factor to the inhibition of apoptosis.15-20
The process of the COX-2 inhibition of apoptosis is
possibly connected with the removal of the substrate
arachidonic acid by COX-2 catalytic activity or the
generation of prostaglandin products.15-20
The present study found that COX-2 correlated with
prognostic parameters (subtype and diameter). COX-2
expression was found to be higher in pT1 than in pT2
stage. This may be attributed to the fact that in the
majority of cases (37), the tumours were 7cm in diameter
or less. In the present study, COX-2 was found in the
Vol. 65, No. 6, June 2015

tumour subtype NCC-RCC, and grade 1 staining (COX-2)
was found in pT1 tumours. The reason may be small
number of patients and it may not be high staining.
Some studies have reported that younger patients
included a higher proportion of NCC-RCC histological
subtypes.22 In this study, significant relationship between
age and subtype was not found.
It has been proposed that the alteration of the downregulated expression of CD95 may be a contributing
factor in the carcinogenesis of RCC. In RCC, tumour size
has been implicated as an independent prognostic
parameter, while tumour volume itself is believed to
reflect the invasive nature of RCC.4-6,23-25 In these studies,
the extent of apoptosis observed in neoplastic tissue was
correlated with the rate of cell proliferation and patient
survival.4-6,23-25 Furthermore, data showed that Fas
expression could contribute to the generation and
progression of breast cancer, as the levels of expression of
CD95 were in correlation with metastasis of tumours into
the axillary lymph nodes.4-6,23-25 In the present study, it
was found that CD95 may correlate with the Fuhrman
grade (p=0.05).

Conclusion
There may be an association between COX-2 expression
and between CD95 expression and the Fuhrman grade.
More extensive research in this field could be of great
value in future RCC treatment methods.

Acknowledgements
We are grateful to Cem Sahiner, Cigdem Sahiner, Dr Ali
Tekin, Dr Kamil Cam and Handan Ankarali for technical
assistance.

References
1.
2.

3.

4.

5.

6.

7.

Rini BI, Campbell SC, Escudier B. Renal cell carcinoma. Lancet
2009;373:1119-32.
Lopez-Beltran A, Scarpelli M, Montironi R, Kirkali Z. 2004 WHO
classification of the renal tumors of the adults. Eur Urol
2006;49:798-805.
Tickoo SK, Amin MB, Zarbo RJ. Colloidal iron staining in renal
epithelial neoplasms, including chromophobe renal cell
carcinoma: emphasis on technique and patterns of staining. Am J
SurgPathol 1998, 22:419-24.
Leithäuser F, Dhein J, Mechtersheimer G, Koretz K, Brüderlein S,
Henne C et al. Constitutive and induced expression of APO-1, a
new member of the nerve growth factor/tumor necrosis factor
receptor superfamily, in normal and neoplastic cells. Lab. Invest
1993; 69: 415-29.
Natoli G, Ianni A, Costanzo A, De Petrillo G, IlariI, Chirillo P et al.
Resistance to Fas mediated apoptosis in human hepatoma cells.
Oncogene 1995; 11: 1157-64.
Sejima T, MiyagawaI. Significance of Fas expression alteration
during tumor progression of renal cell carcinoma. Int J Urology
2006;13:257-64.
Tsujii M, Kawano S, DuBois RN. Cyclooxyenase-2 expression in

601
8.

9.

10.

11.

12.
13.

14.

15.

16.

H. Erdem, H. R. Aydin, A. Bahadir, et al
human colon cancer cells increases metastatic potential. Proc Natl
Acad Sci U S A 1997; 94: 3336-40.
Krysan K, Merchant FH, Zhu L, Dohadwala M, Luo J, Lin Y, et al.
COX-2-dependent stabilization of survivin in non-small cell lung
cancer. Faseb J 2004; 18: 206-8.
Chowdhury S, Matrana MR, Tsang C, Atkinson B, Choueiri TK,
Tannir NM. Systemic therapy for metastatic non-clear-cellrenal cell
carcinoma: recent progress and future directions. Hematol Oncol
Clin North Am. 2011;25:853-69.
Yildirim U, Erdem H, Kayikci A, Sahin AF, Uzunlar AK, Albayrak A.
Cyclooxygenase-2 and survivin in superficial urothelial carcinoma
of the bladder and correlation with intra tumoural microvessel
density. J Int Med Res. 2010;38:1689-99.
Eble JN, Togashi K, Pisani P. Renal cell carcinoma. In Eble JN, Sauter
G, Epstein JI, SesterhennIA (eds). World Health Organization
classification of tumours. Pathology and genetics of tumours of
the urinary system and male genital organs. Lyon: IARC press,
2004; p:12-14.
Kontak JA, Campbell SC. Prognostic factors of renal cell
carcinoma. Urol Clin North Am 2003;30:467-80.
Nativ O, Sabo E, Madeb R, Halachmi S, Madjar S, Moskovitz B.
Prognostic score for patients with localized renal cell carcinoma
treated by nephrectomy. Imaj 2001;3:24- 7.
Bektas S, Barut F, Kertis G, Bahadir B, Gun DoganBanu,
KandemirOnak N, et al. Concordance of nuclear morphometric
analysis with Fuhrman nuclear grade and pathologic stage in
conventional renal cell carcinoma.Turkish J Pathol 2008;24:14-8.
Klatte T, Anterasian C, Said JW, de Martino M, Kabbinavar FF,
Belldegrun AS, et al. Fuhrman grade provides higher prognostic
accuracy than nucleolar grade for papillary renal cell carcinoma. J
Urology 2010;183:2143-7.
Tawfik OW, Kramer B, Shideler B, Danley M, Kimler BF,
Holzbeierlein J. Prognostic significance of CD44, platelet-derived
growth factor receptor alpha, and cyclooxygenase 2 expression in

17.

18.

19.

20.

21.

22.

23.

24.

25.

renal cell carcinoma. Arch Pathol Lab Med. 2007;131:261-7.
Chen Q, Shinohara N, Abe T, Watanabe T, Nonomura K, Koyanagi T.
Significance of COX-2 expression in human renal cell carcinoma
cell lines. Int J Cancer 2004;108:825-32.
Shirahama T, Arima J, Akiba S, Sakakura C. Relation between
cyclooxygenase-2 expression and tumor invasiveness and patient
survival in transitional cell carcinoma of the urinary bladder.
Cancer 2001;92:188-93.
Miyata Y, Koga S, Kanda S, Nishikido M, Hayashi T, Kanetake H.
Expression of cyclooxygenase-2 in renal cell carcinoma:
correlation with tumor cell proliferation, apoptosis, angiogenesis,
expression of matrix metalloproteinase-2, and survival. Clin
Cancer Res 2003;9: 1741-9.
Hashimoto Y, Kondo Y, Kimura G, Matsuzawa I, Sato S, Ishizaki M, et
al. Cyclooxygenase-2 expression and relationship to tumour
progression in human renal cell carcinoma. Histopathology
2004;44:353-9.
Yoshimura R, Sano H, Masuda C, Kawamura M, Tsubouchi Y,
Chargui J, et al. Expression of cyclooxygenase- 2 in prostate
carcinoma. Cancer 2000;89:589-96.
Lee LS, Yuen JS, Sim HG. Renal cell carcinoma in young patients is
associated with poorer prognosis. Ann Acad Med Singapore.
2011;40:401-6.
Tsukamoto T, Kumamoto Y, Takahashi A, Yanase M, Yamazaki K,
Miyao N, et al. Tumor size of renal cell carcinoma: its clinical
implication. Urol Int 1992;48:378-83.
Targonski PV, Frank W, Stuhldreher D, Guinan PD. Value of tumor
size in predicting survival from renal cell carcinoma among
tumors, nodes and metastases stage 1 and stage 2 patients. J Urol
1994; 152:1389-92.
Zhang B, Sun T, Xue L, Han X, Zhang B, Lu N, et al. Functional
polymorphisms in FAS and FASL contribute to increased apoptosis
of tumor infiltration lymphocytes and risk of breast cancer.
Carcinogenesis 2007;28:1067-73.

J Pak Med Assoc

