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Abstract 
Background: Cyclooxygenase (COX) is a rate limiting enzyme in synthesis of 
prostanoids pathway and it has 2 isoforms (COX-1 and COX-2). It has many 
biological roles in inflammation and oncogenesis. Cox-2 was incriminated in 
performing disturbances in the cell cycle control in CRC, but its role of in 
CRC needs clarification of the mechanisms by which Cox-2 might affect the 
process of colorectal carcinogenesis. Cyclin D1 is an oncogene that regulates 
G1 phase progression to S phase of the cell cycle. Its stimulatory role on cell 
cycle is antagonized by Cyclin D1-dependent kinase (CDK) inhibitors like 
p21. P21 plays an essential role in cell cycle regulation; it may have a 
pro-apoptotic or an antiapoptotic role in cancer. P21 was found to have many 
roles in cancer; invasion metastases, cellular senescence and stem cells aging. 
The roles of combined expression of Cox-2, Cyclin D1 and P21 in CRC tissues 
and their role of prognosis and patients survival are not sufficiently clarified. 
Aim of the Study: To evaluate tissue expression of Cox-2, Cyclin D1 and P21 
in CRC and to correlate such expression with pathological parameters, clinical 
and prognostic data of the patients. Methods: Cox-2, Cyclin D1 and P21 are 
evaluated in colon cancer tissues. Correlations between their level of expres-
sions pathological parameters, clinical and prognostic data of patients were 
analyzed. Results: Cox-2, Cyclin D1 over-expression was associated with 
higher grade, higher incidence of occurrence of lymph node & distant metas-
tasis and advanced stage (P = 0.000). Cox-2 was related to higher tumor re-
currence rate (P = 0.04) and decreased overall patients survival rate (p = 
0.002). (r correlation coefficient = +0.987). Conclusion: Cox-2 and Cyclin D1 
are markers of poor prognosis colon cancer patients. 
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1. Introduction 

Colorectal cancer (CRC) is the 4th commonest cancer related fatality and one of 
the commonest reasons of morbidity worldwide [1]. It is considered the 3rd fre-
quently occurred cancer worldwide [2]. Early diagnosis of such type of cancer 
leads to higher chance of adequate management, curative treatment and de-
crease its high metastatic rate [3]. Additionally its early detection by nationally 
designed programs of screening in populations that are lacking clinical signs and 
symptoms allowed reduction in its rate of occurrence and high fatality in the 
developed countries [4]. Moreover it will be helpful to detect more novel predic-
tive, prognostic and therapeutic targets for that malignancy to design more re-
cent therapeutic strategies so as to improve patients’ prognosis and survival rate 
[5]. Cyclooxygenase (COX) is a rate limiting enzyme in synthesis of prostanoids 
pathway and it has 2 isoforms (COX-1 and COX-2). It has many biological roles 
in inflammation and oncogenesis [6]. 

Increased levels of COX-2 were found in response to various cytokines, 
growth factor, and cancer promoting factors [7]. Additionally Cox-2 had many 
roles in apoptosis, angiogenesis, proliferation, invasion and metastases of ple-
thora of tumor types [8]. It was found that levels of tissue protein expression of 
Cox-2 in CRC are increased in comparison to normal mucosa which point to its 
role in progression of such malignancy [9]. Moreover COX-2 expression was 
upregulated in carcinomas of many organs e.g. ovary, lung and cervix and was 
associated with poor patients’ prognosis [10]. Additionally increased tissue ex-
pression of COX-2 in gastric cancer is associated with higher grade and ad-
vanced stage [11]. Cox-2 was incriminated in performing disturbances in the cell 
cycle control in CRC, but its role of in CRC needs clarification of the mechan-
isms by which Cox-2 could affect the process of colorectal carcinogenesis. 

Cyclin D1 is an oncogene that regulates G1 phase progression to S phase of 
the cell cycle [5]. Its stimulatory role on cell cycle is antagonized by cyclin 
D1-dependent kinase (CDK) inhibitors like p27 and p21 [12]. Hence Cyclin D1 
is a controlling factor of G1 progression in the cell cycle, so it supposed to play 
an essential role in malignant progression and carcinogenesis [13]. Cyclin D1 
tissue protein expression has been detected in a plethora of malignancies in-
cluding CRC [14]. The role of its expression in CRC has been extensively ex-
plored but no final established results were detected [15]. Progression of cell 
cycle requires sequences of activation and inhibition of cyclin-dependent kinases 
(CDKs) like P21 [16]. P21 plays an essential role in cell cycle regulation; it may 
have a pro-apoptotic or an antiapoptotic role in cancer. P21 was found to have 
many roles in cancer; invasion metastases, cellular senescence and stem cells ag-
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ing [15]. The roles of combined expression of Cox-2, Cyclin D1 and P21 in CRC 
tissues and their role of prognosis and patients survival are not sufficiently clari-
fied. 

Aim of the study; to evaluate tissue expression of Cox-2, Cyclin D1 and P21 in 
CRC and to correlate such expression with pathological parameters, clinical and 
prognostic data of the patients. 

2. Patients & Methods 

Our study is a prospective cohort study that includes sections from formalin-fixed, 
paraffin embedded samples from 60 CRC patients. All CRC patients are operat-
ed in General Surgery Department, Faculty of Medicine, Zagazig University in 
the period from May 2015 to May 2018. Specimen sent, processed, diagnosed, 
graded and staged by 2 pathologists in Pathology Department, Faculty of Medi-
cine, Zagazig University. Grading based on the degree of gland formation and 
staging based on lymph node and distant metastases. Patients’ follow-up data all 
through the study is obtained from Department of Clinical Oncology and Nuc-
lear Medicine, Faculty of medicine, Zagazig University. 

This work was approved by the local Ethics Committee  
1) Immunohistochemical staining 
Immunohistochemistry was done as previously described [17]. We have in-

cubated slides with primary rabbit polyclonal anti-COX2/Cyclooxygenase 2 
(ab15191) antibody 1:100 dilution), rabbit monoclonal anti-Anti-Cyclin D1 an-
tibody [SP4] (ab16663) dilution 1:50) and rabbit monoclonal antibody Anti-p21 
antibody [EPR3993] (ab109199), dilution 1:50), at 4uC ((Abcam, Cambridge, 
UK)). Hematoxylin stain was used to counter stain the nuclei. Positive controls 
were sections from lung carcinoma, breast carcinomas, and normal colon mu-
cosa for COX2, cyclin D1 & P21 respectively. Negative controls were done by 
omission of the primary antibodies replacing them by non-immune serum dur-
ing the primary antibody incubation. 

2) Evaluation of COX2, cyclin D1 & P21 immunostaining 
We have considered cytoplasmic expression as positive for COX2, and nuclear 

stain as positive for cyclin D1 & P21 and were analyzed the results of staining 
semiquantitatively by the assessment of the staining intensity and extent of stain 
in tumor cells. We have scored extent of stained tumor cells as 0 if there are no 
stained tumor cells at all, 1 if 10% of tumor cells was stained, 2 if 11% - 50% of 
the tumor cells were stained, 3 if 51% - 80% of the tumor cells were stained, and 
4 if 81% - 100% of the tumor cells were stained. We have scored the intensity of 
the stain as 0 is if there were no stained tumor cells at all, as 1 if faint weak stain 
was noticed in tumor cells, 2 is moderate brown stain was noticed in tumor cells 
and 3 if strong brown stain was noticed in tumor cells. To reach the final im-
munohistochemistry stains score (IHS) we have multiplied values of both the 
intensity and the extent of the stain. A final IHS from 0 - 12 is reached then the 
cut off value of 4 is used for adequate statistical analysis below which is low and 
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above which is considered high expression of all markers [18].  

Statistical Analysis 

The categorical variables have been compared using Pearson’s Chi-square test or 
Fisher’s exact test. Overall Survival (OS) rate have been calculated as the time 
from diagnosis to death or the most recent follow-up contact. Relapse Free Sur-
vival (RFS) was calculated as the time from start of treatment to date of relapse 
or the most recent follow-up contact that patient was known as relapse free. 
Stratification of OS and RFS was done according markers. These time-to-event 
distributions were estimated using the method of Kaplan-Meier plot. All tests 
were two sided. A p-value < 0.05 was considered significant. All statistics were 
performed using SPSS 22.0 for windows (SPSS Inc., Chicago, IL, USA). 

3. Results 

We have included 60 CRC cases in our, their age range from 29 to 80 years 
(mean: 58.33 ± 12.27 years). 

36 (60%) of patients were male and 24 (40%) of cases were females. We in-
cluded 52 (86.7%) cases of conventional adenocarcinoma and 8 (13.3%) cases of 
mucoid carcinoma, 13 (21.7%) cases grade 1, 31 (51.7%) cases grade 2 and 16 
(26.7%) cases grade 3 DM were detected in 17 cases (28.3%). 

The detailed demographic data of our patients are shown in Table 1. 

3.1. Cox-2 Immunoexpression and Its Correlation with 
Clinicopathological Features 

Cox-2 high expression was found in 31 (51.7%) of cases and it was correlated 
with primary site of the tumor its expression was more when the tumor in the 
ascending colon (0.034%), mucoid adenocarcinoma, larger tumor size, higher 
tumor grade, presence of lymph node& distant metastasis, and advanced stage 
(P = 0.000). no detected significant difference regarding Cox-2 expression and 
sex of the patient (Table 2 and Figure 1). 

3.2. Cyclin D1 Immunoexpression and Its Correlation with 
Clinicopathological Features 

Cyclin D1 high expression was found in 29 (48.3%) of cases and it was correlated 
with primary site of the tumor its expression was more when the tumor in the 
ascending colon (P < 0.001), large tumor size,, higher grade, presence of lymph 
node metastases (P = 0.000), distant metastasis (p = 0.029). no detected signifi-
cant difference regarding Cyclin D1 expression, sex of the patient, or primary 
histopathology (Table 2 and Figure 2). 

3.3. P21 Immunoexpression and Its Correlation with 
Clinicopathological Features 

P21 high expression was found in 31 (51.7%) and it was associated with conven-
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tional adenocarcinoma (p = 0.017), smaller tumor size,, lower grade, absence of 
lymph node metastases (p = 0.002), early stage and absence of distant metastasis 
(P = 0.001). no significant difference regarding P21 expression with sex of the 
patient (Table 2 and Figure 3). 

 
Table 1. Clinicopathological features, immunohistochemical markers and outcome of our 
patients. 

Characteristics 
All patients (N = 60) 

Characteristics 
All patients (N = 60) 

No. % No. % 

Sex   Distant metastasis   

Male 36 60% Absent 43 71.7% 

Female 24 40% Present 17 28.3% 

Age year   Duke’s stage   

Mean ± SD 58.33 ±12.27 Stage A 14 23.3% 

Median (Range) 60 (29 - 80) Stage B 11 18.3% 

Initial site   Stage C 18 30% 

Ascending 19 31.7% Stage D 17 28.3% 

Transverse 6 10% AJCC stage   

Descending 5 8.3% Stage I 14 23.3% 

Rectosigmoid 30 50% Stage II 12 20% 

Size   Stage III 17 28.3% 

≤5 cm 27 45% Stage IV 17 28.3% 

>5 cm 33 55% Response to treatment (N = 22) 

Pathological type   PD 8 36.4% 

Conventional 52 86.7% SD 6 27.3% 

Mucoid 8 13.3% PR 3 13.6% 

Grade   CR 5 22.7% 

Grade I 13 21.7% Follow-up months   

Grade II 31 51.7% Mean ± SD 23.11 ±9.98 

Grade III 16 26.7% Median (Range) 25 (8 - 35) 

T   Relepase (N = 42) 

T1 9 15% Absent 28 66.7% 

T2 14 23.3% Present 14 33.3% 

T3 12 20%    

T4 25 41.7%    

LN metastasis   Death   

Node negative 26 43.3% Alive 40 66.7% 

Node positive 34 56.7% Died 20 33.3% 

Response to treatment. PD; progressive disease, SD stable disease, PR partial response, CR complete re-
sponse. 
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Table 2. Relation between COX2, Cyclin D1, p21 immunohistochemistry and clinicopathological parameters of our patients. 

 

All patients 
(N = 60) 

COX2 

p-value 

Cyclin D1 

p-value 

p21 

p-value Low (N = 29) 
High  

(N = 31) 
Low (N = 31) High (N = 29) 

Low  
(N = 29) 

High  
(N = 31) 

No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) 

Sex           

Male 36 (60%) 18 (50%) 18 (50%) 
0.752‡ 

16 (44.4%) 20 (55.6%) 
0.170‡ 

21 (58.3%) 15 (41.7%) 
0.058‡ 

Female 24 (40%) 11 (45.8%) 13 (54.2%) 15 (62.5%) 9 (37.5%) 8 (33.3%) 16 (66.7%) 

Age (year)           

Mean ± SD 58.33 ± 12.27 57.10 ± 11.66 59.48 ± 12.90 
0.378 

56.90 ± 11.74 59.86 ± 12.84 
0.355* 

59.13 ± 13.90 57.58 ± 10.70 
0.627* 

Median (Range) 60 (29 - 80) 55 (30 - 80) 62 (29 - 75) 55 (29 - 75) 64 (32 - 80) 60 (29 - 80) 55 (30 - 75) 

Initial site           

Ascending 19 (31.7%) 4 (21.1%) 15 (78.9%) 

0.034‡ 

3 (15.8%) 16 (84.2%) 

0.001‡ 

13 (68.4%) 6 (31.6%) 

0.017‡ 
Transverse 6 (10%) 3 (50%) 3 (50%) 3 (50%) 3 (50%) 5 (83.3%) 1 (16.7%) 

Descending 5 (8.3%) 3 (60%) 2 (40%) 4 (80%) 1 (20%) 2 (40%) 3 (60%) 

Rectosigmoid 30 (50%) 19 (63.3%) 11 (36.7%) 21 (70%) 9 (30%) 9 (30%) 21 (70%) 

Size           

≤5 cm 27 (45%) 22 (81.5%) 5 (18.5%) 
<0.001‡ 

22 (81.5%) 5 (18.5%) 
<0.001‡ 

5 (18.5%) 22 (81.5%) 
<0.001‡ 

> 5 cm 33 (55%) 7 (21.2%) 26 (78.8%) 9 (27.3%) 24 (72.7%) 24 (72.7%) 9(27.3%) 

Pathological type           

Conventional 52 (86.7%) 28 (53.8%) 24 (46.2%) 
0.053‡ 

28 (53.8%) 24 (46.2%) 
0.465‡ 

22 (42.3%) 30 (57.7%) 
0.024‡ 

Mucoid 8 (13.3%) 1 (12.5%) 7 (87.5%) 3 (37.5%) 5 (62.5%) 7 (87.5%) 1 (12.5%) 

Grade           

Grade I 13 (21.7%) 13 (100%) 0 (0%) 

<0.001§ 

13 (100%) 0 (0%) 

<0.001§ 

2 (15.4%) 11 (84.6%) 

<0.001§ Grade II 31 (51.7%) 14 (45.2%) 17 (54.8%) 13 (41.9%) 18 (58.1%) 14 (45.2%) 17 (54.8%) 

Grade III 16 (26.7%) 2 (12.5%) 14 (87.5%) 5 (31.3%) 11 (68.8%) 13 (81.3%) 3 (18.8%) 

T               

T1 9 (15%) 9 (100%) 0 (0%) 

<0.001§ 

9 (100%) 0 (0%) 

<0.001§ 

0 (0%) 9 (100%) 

<0.001§ 
T2 14 (23.3%) 10 (71.4%) 4 (28.6%) 11 (78.6%) 3 (21.4%) 4 (28.6%) 10 (71.4%) 

T3 12 (20%) 4 (33.3%) 8 (66.7%) 5 (41.7%) 7 (58.3%) 6 (50%) 6 (50%) 

T4 25 (41.7%) 6 (24%) 19 (76%) 6 (24%) 19 (76%) 19 (76%) 6 (24%) 

LN metastasis             

Node negative 26 (43.3%) 22 (84.6%) 4 (15.4%) 
<0.001‡ 

21 (80.8%) 5 (19.2%) 
<0.001‡ 

5 (19.2%) 21 (80.8%) 
<0.001‡ 

Node positive 34 (56.7%) 7 (20.6%) 27 (79.4%) 10 (29.4%) 24 (70.6%) 24 (70.6%) 10 (29.4%) 

Distant metastasis           

Absent 43 (71.7%) 27 (62.8%) 16 (37.2%) 
<0.001‡ 

26 (60.5%) 17 (39.5%) 
0.030‡ 

15 (34.9%) 28 (65.1%) 
0.001‡ 

Present 17 (28.3%) 2 (11.8%) 15 (88.2%) 5 (29.4%) 12 (70.6%) 14 (82.4%) 3 (17.6%) 

Duke’s stage           

Stage A 14 (23.3%) 14 (100%) 0 (0%) 
<0.001§ 

14 (100%) 0 (0%) 
<0.001§ 

2 (14.3%) 12 (85.7%) 
<0.001§ 

Stage B 11 (18.3%) 7 (63.6%) 4 (36.4%) 6 (54.5%) 5 (45.5%) 3 (27.3%) 8 (72.7%) 
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Continued 

Stage C 18 (30%) 6 (33.3%) 12 (66.7%) 
 

6 (33.3%) 12 (66.7%) 
 

10 (55.6%) 8 (44.4%) 
 

Stage D 17 (28.3%) 2 (11.8%) 15 (88.2%) 5 (29.4%) 12 (70.6%) 14 (82.4%) 3 (17.6%) 

AJCC stage           

Stage I 14 (23.3%) 14 (100%) 0 (0%) 

<0.001§ 

14 (100%) 0 (0%) 

<0.001§ 

2 (14.3%) 12 (85.7%) 

<0.001§ 
Stage II 12 (20%) 8 (66.7%) 4 (33.3%) 7 (58.3%) 5 (41.7%) 3 (25%) 9 (75%) 

Stage III 17 (28.3%) 5 (29.4%) 12 (70.6%) 5 (29.4%) 12 (70.6%) 10 (58.8%) 7 (41.2%) 

Stage IV 17 (28.3%) 2 (11.8%) 15 (88.2%) 5 (29.4%) 12 (70.6%) 14 (82.4%) 3 (17.6%) 

COX2           

Low 29 (48.3%)   
 

22 (75.9%) 7 (24.1%) 
<0.001‡ 

8 (27.6%) 21 (72.4%) 
0.002‡ 

High 31 (51.7%)   9 (29%) 22 (71%) 21 (67.7%) 10 (32.3%) 

Cyclin D1           

Low 31 (51.7%) 22 (71%) 9 (29%) 
<0.001‡ 

  
 

9 (29%) 22 (71%) 
0.002‡ 

High 29 (48.3%) 7 (24.1%) 22 (75.9%)   20 (69%) 9 (31%) 

P21           

Low 29 (48.3%) 8 (27.6%) 21 (72.4%) 
0.002‡ 

9 (31%) 20 (69%) 
0.002‡ 

  
 

High 31 (51.7%) 21 (67.7%) 10 (32.3%) 22 (71%) 9 (29%)   

*Independent samples Student’s t-test; Mann Whitney U test; ‡Chi-square test; §Chi-square test for trend; p < 0.05 is significant. A final IHS from 0 - 12 is 
reached then the cut off value of 4 is used for adequate statistical analysis below which is low and above which is considered high expression of all markers. 
 

 
(a)                                      (b) 

 
(c)                                      (d) 

Figure 1. Immunohistochemical expression of Cox-2 in colorectal carcinoma (CRC). (a) High expression in the cytoplasm of 
poorly differentiated CRC ×400, (b) High expression in the cytoplasm of moderately differentiated CRC ×400, (c) low expression 
in the cytoplasm of well differentiated CRC ×400, (d) negative expression in the cytoplasm of well differentiated CRC ×400. Cox-2 
stains & Hematoxylin counter stain. 
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(a)                                    (b) 

 
(c) 

Figure 2. Immunohistochemical expression of Cyclin D1 in colorectal carcinoma (CRC). 
(a) High expression in the nucleus of poorly differentiated CRC ×400, (b) High expres-
sion in the nucleus of moderately differentiated CRCx400, (c) Low expression in the nuc-
leus of well differentiated CRC ×400. Cyclin D-1stain& Hematoxylin counter stain. 

 

 
(a)                                    (b) 

 
(c) 

Figure 3. Immunohistochemical expression of P21 in colorectal carcinoma (CRC). (a) 
High expression in the nucleus of well differentiated CRC ×400, (b) High expression in 
the nucleus of moderately differentiated CRC ×400, (c) Low expression in the nucleus of 
poorly differentiated CRC ×400. P21 stains Hematoxylin counter stain. 
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3.4. Correlation between Immunohistochemical Expression of 
Cox-2, Cyclin D1 and P21 in CRC 

We found a direct relationship between Cox-2 and Cyclin D1, an inverse rela-
tionship between Cox-2 and P21, and an inverse relationship between Cyclin D1 
and P21 (P < 0.001).  

3.5. Follow-Up Results 

Combination of overexpression of Cox-2 & Cyclin D1 and decresed expression 
of P21 is positively correlated with higher incidence of CRC recurrence after 
successive therapy (P = 0.04, 0.000 respectively), shorter OS& RFS rates (p = 
0.002, 0.004 & 0.000 respectively) but no significant correlation with response to 
therapy with all markers (Table 3 and Figure 4 & Figure 5). 

 
Table 3. Relation between COX2, Cyclin D1, p21 immunohistochemistry and outcome of treatment of our patients. 

 
All patients 

COX2 

p-value 

Cyclin D1 

p-value 

p21 

p-value Low High Low High Low High 

No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) 

Response (N = 22) (N = 1) (N = 21)  (N = 7) (N = 15)  (N = 16) (N = 6)  

PD 8 (36.4%) 1 (100%) 7 (33.3%) 

0.608‡ 

2 (28.6%) 6 (40%) 

0.451‡ 

6 (37.5%) 2 (33.3%) 

0.170‡ 
SD 6 (27.3%) 0 (0%) 6 (28.6%) 1 (14.3%) 5 (33.3%) 6 (37.5%) 0 (0%) 

PR 3 (13.6%) 0 (0%) 3 (14.3%) 1 (14.3%) 2 (13.3%) 2 (12.5%) 1 (16.7%) 

CR 5 (22.7%) 0 (0%) 5 (23.8%) 3 (42.9%) 2 (13.3%) 2 (12.5%) 3 (50%) 

Relapse (N = 42) (N = 28) (N = 14)  (N = 27) (N = 15)  (N = 15) (N = 27)  

Absent 28 (66.7%) 21 (75%) 7 (50%) 
0.165‡ 

23 (85.2%) 5 (33.3%) 
0.001‡ 

2 (13.3%) 26 (96.3%) 
<0.001‡ 

Present 14 (33.3%) 7 (25%) 7 (50%) 4 (14.8%) 10 (66.7%) 13 (86.7%) 1 (3.7%) 

Relapse Free Survival (N = 42) (N = 28) (N = 14)  (N = 27) (N = 15)  (N = 15) (N = 27)  

Mean (months) 
(95%CI) 

28.49 months 
(25.52 - 31.46) 

30.31 months 
(27.03 - 33.59) 

24.86 months 
(19.30 - 30.41) 

0.092† 

31.93 months 
(29.03 - 34.83) 

22.27 months 
(17.12 - 27.41) 

<0.001† 

18.13 months 
(13.85 - 22.42) 

34.19 months 
(32.62 - 35.75) 

<0.001† 
12 month RFS 85.7% 89.3% 78.6% 88.9% 80% 60% 100% 

24 month RFS 69.1% 78.6% 50% 85.2% 40% 20% 96.3% 

30 month RFS 66.4% 74.8% 50% 85.2% 32% 13.3% 96.3% 

Death (N = 60) (N = 29) (N = 31)  (N = 31) (N = 29)  (N = 29) (N = 31)  

Alive 40 (66.7%) 25 (86.2%) 15 (48.4%) 
0.002‡ 

26 (83.9%) 14 (48.3%) 
0.003‡ 

9 (31%) 31 (100%) 
<0.001‡ 

Died 20 (33.3%) 4 (13.8%) 16 (51.6%) 5 (16.1%) 15 (51.7%) 20 (69%) 0 (0%) 

Overall Survival (N = 60) (N = 29) (N = 31)  (N = 31) (N = 29)  (N = 29) (N = 31)  

Mean (months) 
(95%CI) 

26.85 months 
(23.92 - 29.79) 

31.90 months 
(29.06 - 34.74) 

22.12 months 
(17.69 - 26.54) 

0.001† 

31.06 months 
(27.90 - 34.23) 

22.41 months 
(17.93 - 26.90) 

0.003† 

17.93 months 
(13.75 - 22.11) 

35 months 

<0.001† 
12 month OS 73.3% 93.1% 54.8% 87.1% 58.6% 44.8% 100% 

24 month OS 66.5% 86.2% 47.9% 83.9% 48.3% 29.5% 100% 

30 month OS 66.5% 86.2% 47.9% 83.9% 48.3% 29.5% 100% 

‡Chi-square test; †Log rank test; p < 0.05 is significant. A final IHS from 0 - 12 is reached then the cut off value of 4 is used for adequate statistical analysis 
below which is low and above which is considered high expression of all markers. 
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Figure 4. Kaplan Meir survival curves of Recurrence free survival (RFS) of the studied colorectal carcinoma (CRC) patients (a) 
RFS rate of all the studied CRC cases (b) RFS rate stratified according to Cox-2 expression (c) RFS rate stratified according to Cyc-
lin D1 expression (d) RFS rate stratified according to P21 expression. 

4. Discussion 

CRC is considered a major health problem especially in developing countries 
and it seriously affects public health, as despite improvements in management 
and treatment modalities the 5 year OS rate of CRC patients is still disappointing 
[4]. Detection of new targeted therapies is the hope to improve the prognosis. 

Increased COX-2 expression is found in cancer of many organs and related to 
dismal outcome e.g. cancer lung, cancer cervix and esophageal squamous cell 
carcinoma [19]. As its role in CRC is still not clarified we evaluated its expres-
sion. 

In our study we proved that Cox-2 high expression was found in 31 (51.7%) of 
cases and it was correlated with primary site of the tumor its expression was  
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Figure 5. Kaplan Meir survival curves of overall survival rate (OS) of the of the studied colorectal carcinoma (CRC) patients (a) 
OS rate of all the studied CRC cases (b) OS rate stratified according to Cox-2 expression (c) OS rate stratified according to Cyclin 
D1 expression (d) OS rate stratified according to P21 expression. 
 

more when the tumor in the ascending colon (0.034%), mucoid adenocarcino-
ma, larger tumor size, higher tumor grade, presence of lymph node& distant 
metastasis, and advanced stage (P = 0.000), similarly, Elzagheid et al, [4]. re-
ported increased expression of COX-2 in CRC and reported 74% of CRCs ex-
pressed COX-2, also Wu et al., [20] have shown the same results that COX2 was 
expressed in 85% - 95% of CRCs. Similar to our results, Al-Maghrabi et al. [21] 
found that 56% of primary CRC cases expressed COX2 and its expression was 
related to poor clinicopathological parameters and poor patients prognosis, 
which clarified its important role in CRC progression.  

The discrepancies between the different studies may be due to variability in 
patients’ number and their characteristics, use of different antibodies clones, 
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different methods of evaluation of the stainin and differences in the cut-off levels 
of the evaluated slides. Similar to our results COX2 immunostaining was cytop-
lasmic in CRC and the colonic epithelium that is adjacent to the tumor revealed 
negative stain for COX2 [22]. 

The positive correlation between COX2 expression, higher tumor grade and 
advanced stage revealed that COX-2 could be used as targeted therapy and 
prognostic marker for patients with CRC that support the view that COX2 plays 
an important role in advanced CRC. These finding in agreement with; Elzagheid 
et al. [4]. who found higher expression of COX2 in advanced-stage than in ear-
ly-stage CRC. Also Lim et al. [23], proved that increased COX2 expression was 
related to depth of invasion and advanced stage. 

We have found that there is higher COX2 expression in CRC located in the 
ascending colon (0.034). Different results were found by Peng et al., 2013 that 
there were higher levels of COX-2 expression in patients with rectal cancer 
compared to patients whose tumors were located in the colon, they explained 
that by local variability in regulatory factors that are responsible for COX-2 ex-
pression. The role of Cox-2 in CRC carcinogenesis may be due to its role in in-
flammation and subsequent disturbances in cell cycle progression in malignant 
cells [4]. so we have evaluated its expression with 2 markers that are involved in 
cell cycle control; CyclinD1 and P21. 

In this study, we found that Cyclin D1 high expression was found in 29 
(48.3%) of cases and it was correlated with primary site of the tumor its expres-
sion was more when the tumor in the ascending colon (P < 0.001), large tumor 
size,, higher grade, presence of lymph node metastases (P = 0.000), distant me-
tastasis (p = 0.029). similarly, Van Wangenheim et al. [14], who found that cyc-
lin D1 was correlated poor clinicopathological criteria of cancer. Also, Holland 
et al. [24] have proved increased Cyclin D1nuclear expression in the right colon 
that was similar to our results. However, such association has not been found 
with cytoplasmic expression. Controversially Wong et al. [25] and McKay et al., 
[26] evaluated the association between marker expression and clinicopathologi-
cal criteria without associations with its subcellular localization. 

Our findings in this study agreed with Wangefjord et al. [27], who noted im-
portant prognostic role of in patients with stage III-IV CRC but they did not find 
any association in patients with early stage I-II CRC, also Bahnassy et al. [28] 
and Maeda et al. [29] have reported that increased cyclin D1 expression has been 
related to dismal prognosis. In contrast to our results, Holland et al. [24] & Ogi-
no et al. [15] have concluded that cyclin D1overexpression is related to good 
prognosis additionally they have found that cyclin D1-expressing tumors are less 
aggressive than tumors with decreased cyclin D1 expression. Moreover Lehn et 
al. [30] stated the same results in breast cancer, and proved an association be-
tween decreased cyclin D1 expression levels and invasive cancer phenotype. The 
favourable prognostic role of Cyclin D1 in previous studies could be explained 
by that higher cyclin D1 expressing tumors showed better response to adjuvant 
chemotherapy this is the cause of difference with our study as we have not find a 
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significant relations between Cyclin D1 expression and reponse to chemothera-
py. Van Wangenheim et al. [14] and Holland et al. [24] reported that cyclin D1 
overexpression was correlated with longer patients’ survival; these differences 
may be due to differences in methods and procedures of staining and evaluation. 

In our study there is no statistically significant difference between Cyclin 
D1and genders this different from results of Wangefjord et al., [27] who revealed 
that the prognostic value of cyclin D1 was only evident in male but not female 
CRC patients, a finding that has, not been reported previously. It will be of bene-
ficial studies to detect the molecular pathogenesis for this prognostic significance 
of cyclin D1 in women and men that might be referred to the effect of 
sex-hormone levels, genetic and epigenetic modification of steroid receptors. 

P21 high expression was found in 31 (51.7%) and it was associated with con-
ventional adenocarcinoma (p = 0.017), smaller tumor size,, lower grade, absence 
of lymph node metastases (p = 0.002), early stage and absence of distant me-
tastasis (P = 0.001). These finding were in agreement with Ogino et al. [15] 
who found that p21 loss in tumor cells was associated with longer survival be-
cause of the function of p21 appears to be tumor-suppressive [15]. P21 which 
is a cyclin-dependent kinase inhibitor that is affected by p53 wild-type, plays an 
essential role in blocking of the cell cycle progression [16].  

But p21 could facilitate malignant cells invasion by p21-activated kinase-1 
(PAK1) in melanoma cells [31]. Previous studies stated p21 loss can be a marker 
for aggressive tumor that was similar to our results [32]. 

Additionally, Esposito et al., [33], stated that lung cancer patients that were 
negative for p21 had shorter OS rate than those with high P21 expression that 
was similar to our results in CRC.  

5. Summery & Conclusions 

We proved that combination of Cox-2 & Cyclin D1 overexpression in addition 
to P21 low expression is considered markers of poor prognosis in CRC patients, 
mainly due to disturbances in cell cycle control. Future studies that include 
combination of gene study of these markers in addition to their tissue protein 
expression are recommended to prove our results. 
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