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ABSTRACT— Colorectal cancer is a widespread illness that begins with unusual growth of the inner colon 

or rectum and progresses to the entire thickness of the epithelial lining before spreading to nearby lymph 

nodes and tissues and eventually distant metastases. It’s one of the most challenging cancers to treat, with 

severe symptoms that worsen, become more obvious and specific as the disease progresses, with a high 

mortality rate and minimal survival if detected late or untreated. The serum carcinoembryonic antigen isn't 

created in large amounts after birth, but it's raised in colorectal cancer. The participants of the study were 

180 cases, comprising patients and healthy people, separated into two categories: The first had 90 patients, 

47 men, and 43 women. The second group had 90 healthy individuals including 60 men and 30 women. All 

individuals were subjected to blood sampling for measuring their serum CEA using the Sandwich principle 

(Cobas E411). The mean serum CEA concentration was significantly higher (P = 0.013) in CRC than 

healthy controls. Determine the effectiveness and validity of blood CEA levels in diagnosing colorectal 

cancer. 
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1. INTRODUCTION 

Colorectal cancer (CRC) is the most frequent kind of cancer. This is the third most frequent cancer in males 

and the second most prevalent cancer in female in the world. Males have a much greater incidence than 

females [1]. WHO predicts that by 2030, there will be 27 million new cases of colorectal cancer. CRC is a 

tumor of malignant epithelial origin in the large intestine. Over 90% of CRCs are adenocarcinomas, which 

develop from glandular structures in epithelial tissue; this might trigger alterations in the intestinal 

microenvironment that contribute to colorectal carcinogenesis [2], [3]. Most individuals with CRC die from 

organ metastasis. The prognosis varies widely across individuals and is highly dependent on metastatic 

patterns [4]. 

 

CRC is caused by a complicated interaction of inherited susceptibility and environmental factors [5]. A 

blood-based tumor marker such as glycoprotein carcinoembryonic antigen (CEA), this may have an impact 

on the prognosis, therapy, and follow-up of patients with CRC [6]. In gastrointestinal cancer, determining 

particular tumor marker levels in the blood is critical for screening, diagnosis, treatment management, and 

monitoring advanced illness [7], [8]. CEA has prognostic significance, with greater CEA levels related to a 

worse preoperative fate [9]. 

 

CEA is also useful in surgical follow-up and the early diagnosis of recurrent disease [10]. Because of its 

limited sensitivity in early cancer stages, CEA cannot be utilized for screening. It may also be increased in 

benign conditions [11]. Preoperative CEA elevation predicted increasing overall survival in CRC, with a 62 

% mortality risk compared to normal CEA levels [12]. CEA levels should fall exponentially after the 
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therapeutic operation and hence the removal of the cause of CEA. CEA levels that did not return to normal 

after the operation were indicative of chronic or recurring illness [13]. The study's goal is to determine the 

clinical importance of carcinoembryonic antigen levels in the diagnosis of colorectal cancer patients. 

 

2. Materials and Methods 

The participants in this study were 180 cases, comprising patients and healthy people, separated into two 

groups: The first group included 90 patients comprising 47 (52.22%) males, and 43 (47.77%) female. The 

second group had 90 healthy individuals, 60 of whom were men (66.66%) and 30 of whom were women 

(33.33%). A venous blood sample was taken from each of the subjects, where It was permitted to clot 

before being centrifuged for 10 minutes at 3000 revolutions per minute. All tube samples were kept at (-

20°C) deep-freezing until they are analyzed. Serum CEA levels were measured by Cobas E411 (Roche 

Diagnostics, Germany). 

 

The data of the study were analyzed using IBM Statistical Package for Social Sciences (SPSS) Statistics 

software, version 27. All numerical variables were expressed as mean ± Standard deviation, and all 

statistical comparisons were performed using the independent t-test while Chi- square test (X2) used to 

compare frequency with P ≤0.05 was considered statistically significant. 

 

3. Results 

Table (1) shows the statistical distribution (frequency and percentage) of study groups (patients and control) 

by their sex and age. The participants in this study were 180 cases comprising patients and healthy people, 

separated into two groups: The first group included 90 patients 47 (52.22%) were male patients, and 43 

(47.77%) were female patients. The second group comprised 90 healthy individuals, 60 (66.66%) were men 

and 30 (33.33%) were women. The descriptive statistics and differences of study groups by sex were 

significant differences between patients and control groups (P-value = 0.048). The same table revealed that 

the highest percentage of the age subgroup is (65-74 years), which that constituted 24 (26.66 %) patients. 

 

Table 1. Demographic Characteristics of study groups (patients and control) 

Character Category  Groups Calculated       

P value Healthy 

No.=90 

Patients 

No.=90 

Gender   

  No. (%) 

Male 60(66.66) 47(52.22) 0.048 

Female 30(33.33) 43(47.77) 

Age  

(Year) 

No. (%) 

25-34 29(32.22) 18(20) <0.001 

35-44 31(34.44) 11(12.22) 

45-54 19(21.11) 16(17.77) 

55-64 7(7.77) 21(23.33) 

65-74 4(4.44) 24(26.66) 

High Significant at P ≤0.01, Significant difference at P<0.05 
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Figure 1: Bar chart for statistical distribution (percentage) of age subgroups for CRC patients and control 

 

Age is the most important factor in determining the risk of CRC development. The patient's age ranged 

from 25-74 years. The distribution of patients among age groups was as follows: (25-34 years) included 18 

(20%) patients, (35-44 years) included 11 (12.22%) patients, (45-54 years) included 16 (17.77%) patients, 

(55-64 years) included 21 (23.33%) patients, and (65-74 years) included 24 (26.66%) patients. Table (1) 

demonstrate that a highly significant (p <0.001) difference in the age of the patients' group as compared to 

the control group, as illustrates in Figure (1). 

 

Table 2. Serum biomarker CEA between CRC Patient and control group 

Parameters  Groups P value 

Healthy Patients 

Mean±SD Mean±SD 

CEA 1.66±0.04 28.44±10.51 0.013 

 

Table 2 exhibited the differences in the measurement of CEA levels between CRC patients and control 

group. The mean CEA concentration in CRC patient group (28.44±10.51) was significantly increase 

(P=0.013) than the healthy control group (1.66±0.04). 

 

Table 3. Serum biomarker CEA levels according to the gender among CRC patients 

Parameters  Category P value 

Male Female  

Mean±SD Mean±SD 

CEA 34.26±17.15 22.08±11.65 0.566 

Non-significant at P value >0.05 

 

Table 3 shows that the mean serum concentration in male CRC patients (34.26±17.15) was not significantly 

(p-value=0.566) different than that in female CRC patients (22.08±11.65). 
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Table 4. levels of serum biomarker CEA according to the age among CRC patients. 

Parameters Category (Year) P 

value 25-34 35-44 45-54 55-64 65-74 

Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD 

CEA 11.27±4.39 9.34±2.72 8.09±2.95 46.01±26.11 48.27±31.78 0.532 

Non-significant at P value >0.05 

 

 
Figure 2. Bar chart for statistical distribution (Mean) of CEA according the age among CRC patients 

 

Table 4 shows that were non-significant differences in the serum biomarker CEA levels according to the 

age among CRC patients (P-value < 0.05). Figure 2 shows statistical distribution (Mean) of CEA according 

the age among CRC patients. 

 

4. Discussion 

The descriptive statistics and differences in study groups by sex were significant differences between 

patients and control groups (P-value = 0.048). CRCs are less common in women, and colonoscopy studies 

show that females have fewer colorectal adenomas [14], [15]. The occurrence of bleeding in colon lesions 

differs across sex (16); few colorectal adenomas and carcinomas were correlated with low amounts of 

hemoglobin in feces, It's still a well-known fact that women have very little hemoglobin in their feces 

compared to men [17], [18]. 

 

These findings are consistent with [24] who found no significant (p = 0.8) link between CEA levels and 

gender. On the other hand, the results disagree with [19] who reported that the male patients exceeded 

female patients by a statistically significant (p≤0.01) ratio. 

 

According to the present findings, the age category with the greatest proportion is 65–74 years. The current 

investigation supported the findings of [20] who found a link between CRC risk and advanced age. On the 

other hand, the results disagreed with [21] who claimed that the age-specific incidence of CRC rose 

11.27
9.34 8.09

46.01
48.27

0

10

20

30

40

50

60

25-34 35-44 45-54 55-64 65-74

C
E

A

Age interval

https://www.healthsciencesbulletin.com/


ISSN: 1343-4292 

Volume 140, Issue 02, May, 2022 

  

2159 
 

dramatically among those aged 35 to 64 years compared with those aged ≥65 years. Similarly, [22] have 

observed that most CRC patients were males, aged 40–60 years, with 30% being under 40 years old. 

Patients with CRC under the age of 50 exhibited higher survival rates than their older counterparts at all 

stages of diagnosis. On the other hand, individuals <65 years had the lowest survival rates due to age-

related disadvantages such as comorbidity [23]. 

 

The present findings coincide with [24] who found no significant change in CEA levels throughout old age 

(p = 0.6). In large Korean research, serum CEA was revealed to be a major risk factor for the development 

of advanced colorectal neoplasms in both young (50 years) and old (> 50 years) patients [25]. A case series 

study of 956 colorectal cancer patients between the ages of 25 and 50 showed that they were significantly 

(p≤0.01) more likely to suffer than those between the ages of > 50 years or <25 years [26]. 

 

The results showed a significantly increased (P=0.013) in CRC people in comparison to healthy people, 

with a sensitivity of (60%) and specificity of (83%). The results of this study agreed with previous studies 

[27], [28] that showed CEA sensitivity ranging from 56.4-64.9 percent. However, [29] concluded that the 

combined assessment of four tumor markers, TK1, CEA, CA 19-9, and CA 72-4, performed even better, 

which may be useful for early colorectal cancer detection. On the other hand, [26]. It has been found that 

serum from people with CRC had higher levels of CEA than serum from healthy people, as it demonstrated 

(83.6%) for patients with equal or more than 5 ng/mL, and may be utilized as a tumor marker for the 

diagnosis of colorectal cancer. 

 

CEA is an oncofetal glycoprotein that is generally produced by mucosal cells. It is overexpressed in several 

cancers. It is most typically linked with prognostic relevance in patients with colorectal cancer, particularly 

with hepatic metastases [4]. However, other malignancies may also raise it, such as the breast, liver, 

stomach, and pancreas. Changes in CEA depend on the stage, grade, location, and dissemination of 

colorectal cancer to the liver [27]. The clinical importance of this finding is that CEA might be used as a 

prognostic indicator for advanced or metastatic CRC and does not seem to be a good marker for early stage 

disease [24]. These findings are corroborated by [25] who observed that higher CEA levels were related to 

advanced CRC stages and poor clinical outcomes. 

 

5. Conclusions 

The available data demonstrates that CEA has a role in the prognosis, management planning, and 

monitoring of patients with CRC. Considered as some of biomarkers such as CEA predicts a CRC cancer 

aggressive as an aid tool for to predict the stages of the development of the disease, sustain life, and live 

longer with the disease through. 
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