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Abstract 

Background: One of the most prevalent cancers in the world and a major contributor to 

cancer-related mortality is colorectal cancer (CRC). Carbohydrate antigen CA 19-9 and 

Carcinoembryonic antigen (CEA) are adhesion molecules that play a role in cancer cell 

activity, and are used to assess patients with gastrointestinal tumors.  

Objectives: Evaluation of CEA and CA19-9 expression in CRC, compare the mucinous and 

non-mucinous CRC expression, and correlate the findings with clinicopathological data.  

Patients and methods: 150 cases CRC, 75 mucinous carcinoma (MA), 19 signet ring CRC, 

and 75 non-mucinous carcinoma. Tissue Microarray blocks were created and stained with 

CA19-9 and CEA.  

Results: CEA expression was significantly linked to younger age, schistosomiasis, and 

histologic subtype in MA (P = 0.001, 0.005, and 0.010), CA19-9 was associated with smaller 

tumors, and lymphovascular invasion (P = 0.013, and 0.043) in MA. In NMA tumors, the 

CEA positivity was higher in ordinary adenocarcinoma than in adenocarcinoma with < 50% 

mucinous components (p = 0.010). Co-expression of CEA and CA19-9 was significant in 

MA (P = 0.033). Positive CEA expression correlated with improved disease-free (P = 0.014) 

and overall survival (P = 0.008) in MA cases only. 

Conclusion: CEA and CA19-9 are prognostic markers in CRC. CEA is associated with 

younger age and schistosomiasis in MA, while CA19-9 correlates with smaller tumors and 

less lymphovascular invasion. Co-expression of these markers is characteristic of MA. 

Positive CEA expression predicts better survival in MA cases. 

Keywords: Colorectal Carcinoma; CA19-9; Carcinoembryonic Antigen 
DOI: 10.21608/SVUIJM.2025.384427.2177 

*Correspondence halasalahedin@yahoo.com 

Received: 15 June,2025.  

Revised: 3 July, 2025. 

Accepted: 19 July, 2025. 

Published:  19 July, 2025 

Cite this article as Hala S. E Alaa Edin, Abd AlRahman Mohammad Foda, Elsamman MK,  

Eman T. Enan.(2025). CA 19-9 and CEA Expression in Mucinous and Non-Mucinous 

Colorectal Carcinoma and the Impact on Prognosis and Clinicopathological Features. SVU-

International Journal of Medical Sciences. Vol.8, Issue 2, pp: 247-258. 

 

 

 

 

 

 

Copyright: © Alaa Edin et al (2025) Immediate open access to its content on the principle that making 

research freely available to the public supports a greater global exchange of knowledge. Users have the 

right to Read, download, copy, distribute, print or share link to the full texts under a Creative Commons 

BY-NC-SA 4.0 International License 

mailto:halasalahedin@yahoo.com


Alaa Eldin et al (2025)                                                    SVU-IJMS, 8(2): 247-258 
 

 

248 

Introduction 

Colon and/or rectal cancer, also known as 

colorectal cancer (CRC), ranks third in 

terms of cancer incidence worldwide and 

second in terms of cancer death, with 

numerous complex genetic and 

multifactorial etiology. Their main 

subtypes are sporadic, hereditary, and 

colitis-associated CRC. However, most 

cases of CRC develop from conventional 

adenoma via the suppressor pathway, 

while others via the serrated pathway or 

germline mutations in mismatch repair 

genes (Lynch Syndrome) (Hossain et al., 

2022). CRC has several histological 

subtypes, each determined by the major 

component of cancer cells. However, 

adenocarcinoma is the most common 

subtype, with other subtypes including 

mucinous carcinoma, signet-ring cell 

carcinoma, squamous cell carcinoma, and 

undifferentiated carcinoma ( Li et al., 

2019). 

Mucinous and signet ring cells are 

two specific histological subtypes of CRC 

with variable mucinous components (Kim 

et al., 2019). Mucinous colorectal 

carcinoma is an adenocarcinoma with at 

least 50% of its components as an 

extracellular mucin secretion. Mucinous 

colorectal carcinoma accounts for 

approximately 13% of all CRC cases and 

exhibits unique clinicopathological 

characteristics. It is usually more common 

in females, occurs at a younger age, affects 

the right semicolon, and has a poor 

prognosis (Huang et al., 2021). On the 

other hand, signet ring colorectal 

carcinoma (SRCC) is defined as a tumor in 

which 50% or more of the cellular 

components are SRCC cells. These cells 

are distinguished by an abundance of 

intracytoplasmic mucin, which pushes the 

nucleus eccentrically and gives the 

cytoplasm a pale and ample appearance 

(Nam et al., 2018). 

Regarding the histologic 

classification of CRC, the mucinous and 

non-mucinous types are thought to play 

the most important roles in tumor biology. 

The mucinous type is considered the least 

common and the most difficult to study 

and evaluate. That is why the focus is on 

determining the distinction between the 

two and incorporating it into expanding 

knowledge about the development and 

prognosis of colorectal carcinoma (Park, et 

al, 2015). Tumor markers are chemical 

substances produced in response to tumors 

by tumor cells or their normal 

counterparts. They can be used for tumor 

screening, diagnosis and classification, 

prognosis and treatment monitoring, 

recurrence, and metastasis (Duffy, 2013). 

Carcinoembryonic antigen (CEA) 

and carbohydrate antigen (CA) 19-9 have 

been used to diagnose gastrointestinal 

tumors under certain conditions 

(Sekiguchi and Matsuda, 2020). CEA, an 

immunoglobulin family member, acts as 

an intracellular adhesion molecule and is 

frequently used in immunoserologic 

analyses of gastrointestinal neoplasms, 

particularly colonic and gastric neoplasms 

(Johnson and Mahadevan, 2015). CEA 

serum concentrations of up to 5 ng/ml are 

considered normal; however, they may be 

higher in patients with ulcerative colitis 

and liver fibrosis, and they have been 

linked to well-differentiated 

adenocarcinomas. Additionally, an 

increase in CEA concentration for a few 

months after surgery indicates recurrence 

(Nicholson et al., 2015; Jelski and 

Mroczko, 2020). CA 19-9 is an e-selectin 

ligand that promotes cancer cell adhesion 

to endothelial cells. It’s also called sialyl 

Lewis-a (sLea), a known glycolipid and an 

O-linked glycoprotein found on cancer cell 

surface. CA 19-9 is synthesized via an 

abnormal pathway during its normal 

counterpart disialyl Lewis-a synthesis. 

(Ballehaninna et al., 2013; Trinchera et 

al., 2017).  

Serum CA 19-9 levels are also 

elevated in various malignant and non-

malignant diseases. Hepatocellular 

carcinoma, cholangiocarcinoma, gastric 

carcinoma, and CRC cell lines are the 

most common malignant conditions. The 

non-malignant conditions include chronic 

viral hepatitis B and C, autoimmune 
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hepatitis, primary biliary cirrhosis, 

alcoholic steatohepatitis, and pancreatitis 

(Şeber et al., 2019; Lee et al., 2020). 
However, CA19-9 is far more important in 

the prognosis of pancreatic cancer patients 

following surgery. Patients with 

normalized serum levels had a higher 

median survival rate (George et al., 2021). 

In an algorithmic combination, serum 

levels of CEA and CA19-9 may help 

predict the prognosis of gastric carcinoma 

cases (Wu et al., 2015; Reitz et al, 2015). 

However, few studies have 

investigated the serum expression of CA 

19-9 and CEA in CRC but not the tissue 

expression. The current study investigates 

the immunohistochemical expression of 

CA19-9 and CEA in mucinous and non-

mucinous CRC tissues. In addition, we 

hope to correlate their expression levels 

and the disease's prognosis and 

clinicopathological manifestations. 

Patients and methods 

Over the last three years, the 

surgical pathology lab at the 

Gastroenterology Center in Mansoura, 

Egypt, has revised the files of all resected 

CRC cases. Mucinous CRCs were selected 

and revised. Cases with insufficient 

clinical data and those made up entirely of 

pools of mucin with very few epithelial 

cells were excluded. The selection criteria 

were met by 75 cases of mucinous 

carcinoma (MA). Fifty-six of which were 

mucoid adenocarcinoma (MuA) (tumor 

with a mucinous component  >50%) and 19 

were signet ring cell carcinoma (SRC) 

(SRCC).  For comparison, 75 non-

mucinous adenocarcinoma (NMA) cases 

were randomly chosen from the same 

period. Forty seven of the (NMA) cases 

were conventional adenocarcinoma (CA), 

and the remaining 28 were 

adenocarcinoma with less than 50% 

mucinous components (AMC). No 

neoadjuvant therapy was given to any of 

the patients. 

Informed consent has been attained 

from the study participants to use the 

tumor tissues' paraffin blocks. The study 

methods were implemented according to 

the regulations and guidelines of the 

Medical Research Ethics Committee, 

Institutional Review Board (IRB) of 

Faculty of Medicine, Mansoura 

University, Mansoura, Egypt. The study 

was reviewed and approved with Code 

No.: R.22.12.1991. 

Clinical criteria and histopathological 

assessment  

The clinicopathological records of 

all cases were reviewed, and the slides 

were re-examined. The following factors 

are taken into consideration: age, gender, 

tumor characteristics including site, 

number, size, shape, histopathological 

type, tumor grade, depth of invasion (T), 

microscopic edges (pushing or 

infiltrating), lympho-vascular  or 

perineural invasion, lymphocytic 

infiltration (peri-tumoral and intra-

tumoral), the density of neutrophilic 

infiltrate, adjacent and distant mucosa,  

whether or not the tumor is arising on top 

of adenoma, number of involved regional 

lymph nodes (N), distant metastasis (M), 

pathological TNM staging, surgical cut 

margins (infiltrated by the tumor or free), 

associated schistosomiasis and any other 

findings. 

Construction of tissue microarray (TMA)  

The modified mechanical pencil tip 

method (Foda, 2013) was used to 

construct three manual TMA blocks. From 

each case, three 0.8 mm diameter-

representative cores were punched out. 4 

µm-thick- sections from the TMA block 

were prepared for routine Hematoxylin 

and Eosin staining. Other sections were 

prepared for Immunostaining using 

charged slides. 

Immunohistochemistry 

TMA blocks were sectioned into 

4µm thick sections after trimming. 

Deparaffinized sections were then 

incubated for 30 minutes in 0.3% H2O2 in 

methanol before being microwave-heated 

for another thirty minutes in EDTA buffer 

solution, pH 8.0. Then, using mouse 

monoclonal antibodies against anti-human 

CA19-9 Ab (Clone 121SLE, Cat. #760-

2609, predilute ready-to-use for IHC, 
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Ventana) and mouse monoclonal anti-

human CEA Ab (Clone CEA31, Cat. 

#760-4594, ready-to-use for IHC, 

Ventana), an indirect immunoperoxidase 

technique was utilized. The primary 

antibody was left to react for thirty 

minutes at room temperature. The 

ImmunoPure Ultra-Sensitive ABC 

Peroxidase (Catalog no. 32052; Thermo 

Scientific, UK) method was performed, 

with diaminobenzidine as the chromogen. 

The slides were examined with Olympus 

CX31 light microscope and photographs 

taken with a PC-driven digital camera 

(Olympus E-620). 

Evaluation of IHC 

For each case, the CEA and CA19-

9 expressions were assessed semi-

quantitatively. As previously described, 

immunoreactivity was considered positive 

for each core if 10% or more of the tumor 

was stained with moderate or greater 

intensity (Loy et al., 2013). The loss of 

tissue core during processing or an 

unrecognizable tumor in the core causes 

the case to be excluded from the analysis. 

The TMAs were scored independently, 

and any discrepancies were re-examined to 

reach a consensus score for each core. 

Statistical analysis 

SPSS 24.0 for Windows was used 

to analyze the data (SPSS Inc, IBM, 

Chicago, Illinois). The χ2 (Chi-square) test 

was performed to compare the clinical and 

histopathological criteria between the MA 

and NMA groups and to determine the 

significance of CEA and CA 19-9 

expression in relation to these criteria 

within each group. The Kaplan-Meier test 

was used for analyzing survival data. The 

log-rank test was used for comparing the 

survival curves. Cox proportional hazard 

models were used for multivariate 

analysis. For all tests, a 2-tailed P ≤ 0.05 
was considered statistically significant. 

Results 

The study included 150 CRC cases; 

93 men and 57 women aged between 20 to 

80 years (mean, 52.7 years). (Table. 1, 2) 

summarize the clinical and 

histopathological characteristics of the MA 

and NMA cases and the expression of 

CEA and CA19-9. 

MA was significant in younger 

patients (P = 0.017) with greater invasion 

depth (P = 0.008), higher LN metastasis 

frequency (P = 0.008), and fewer peri-

tumoral and intra-tumoral neutrophils (P < 

0.001) than NMA. There were 

insignificant variatin between the MA and 

NMA groups for the remaining factors. 

Furthermore, NMA showed a non-

significant difference in CEA and CA-19 

expression compared to MA (p = 0.054) 

(Table. 3) (Fig.1).  

 
Fig. 1.  (a) Strong CEA staining in a case of conventional adenocarcinoma (b) Moderate 

CEA staining in a case of mucinous adenocarcinoma (c) Strong CA19-9 staining in a 
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case of conventional adenocarcinoma (d) Moderate CA19-9 staining in a case of signet 

ring cell carcinoma (x200). 

The relationship between CEA 

expression and clinicopathological and 

histological features of NMA and MA is 

depicted in (Table.1). CEA expressions in 

MA and age at presentation differed 

significantly (p = 0.001). CEA was found 

to be more prevalent in patients under the 

age of 50. Similarly, there was a 

significant (p = 0.005) association between 

schistosomiasis infestation and CEA 

expression in MA cases. However, CEA 

positivity was found in all schistosomiasis 

cases. Furthermore, there was a significant 

difference (p = 0.010) in CEA expression 

and the histologic subtype of the NMA 

tumor. The CEA positivity was higher in 

ordinary adenocarcinoma than in 

adenocarcinoma with < 50% mucinous 

components (Table.1). 

Table 1. Relation of CEA expression with clinic-pathological and histological 

parameters within NMA and MA groups 

MA NMA 

Variable 
CEA 

Positive 

(N=47)  

CEA 

Negative 

(N=26) 

CEA 

Positive 

(N=56)  

CEA 

Negative 

(N=15) 

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

 

26 (55.3%) 

21 (44.7%) 

 

04 (15.4%) 

22 (84.6%) 

 

18 (32.1%) 

38 (67.9%) 

 

07 (46.7%) 

08 (53.3%) 

Age (y) 

- < 50 

- ≥ 50 

0.001* 0.296 P Value 

 

27 (57.4%) 

20 (42.6%) 

 

16 (61.5%) 

10 (38.5%) 

 

36 (64.3%) 

20 (35.7%) 

 

09 (60.0%) 

06 (40.0%) 

Gender 

- Male 

- female 

0.734 0.760 P Value 

 

14 (29.8%) 

20 (42.5%) 

13 (27.7%) 

 

11 (42.3%) 

07 (26.9%) 

08 (30.8%) 

 

21 (37.5%) 

15 (26.8%) 

20 (35.7%) 

 

11 (73.3%) 

03 (20.0%) 

01 (06.7%) 

Gross picture 

- Fungating 

- Ulcerating 

- Annular 

0.381 0.031* P Value 

 

44 (93.6%) 

03 (06.4%) 

 

24 (92.3%) 

02 (07.7%) 

 

49 (87.5%) 

07 (12.5%) 

 

13 (86.7%) 

02 (13.3%) 

Multiplicity 

- Negative 

- Positive 

0.832 0.931 P Value 

 

22 (46.8%) 

25 (53.2%) 

 

14 (53.8%) 

12 (46.2%) 

 

36 (64.2%) 

20 (35.8%) 

 

07 (46.7%) 

08 (53.3%) 

Size 

- < 06cm 

- > 06cm 

0.360 0.215 P Value 

 

 

 

35 (74.5%) 

12 (25.5%) 

 

 

 

19 (73.1%) 

07 (26.9%) 

 

39 (69.6%) 

17 (30.4%) 

 

 

05 (33.3%) 

10 (66.7%) 

 

Histologic subtype 

- Ordinary adenocarcinoma 

- With mucinous component <50% 

- Mucoid adenocarcinoma 

- Signet ring adenocarcinoma 

0.897 0.010* P Value 

 

12 (25.5%) 

35 (74.5%) 

 

11 (42.3%) 

15 (57.7%) 

 

20 (35.8%) 

36 (64.2%) 

 

07 (46.7%) 

08 (53.3%) 

Lymphovascular emboli 

-Negative 

-Positive 

0.140 0.438 P Value 
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35 (74.5%) 

12 (25.5%) 

 

26 (100.0%) 

0 (0%) 

 

46 (82.1%) 

10 (17.9%) 

 

15(100.0%) 

0 (0%) 

Associated schistosomiasis 

-Negative 

-Positive 

0.005* 0.077 P Value 

 

 

 

 

47 (100%) 

0 (0%) 

 

 

 

 

24 (92.3%) 

02 (07.7%) 

 

 

 

 

52 (92.8%) 

04 (07.2%) 

 

 

 

15 (100%) 

0 (0%) 

Peri- and intra-tumoral 

lymphocytic and neutrophilic 

infiltration  

-Negative 

-Positive 

0.124 0.287 P Value 
* P ≤ 0.05 is significant. NMA: Non-mucinous adenocarcinoma, MA: Mucinous adenocarcinoma, 

CEA: Carcinoembryonic antigen, CA: Carbohydrate antigen  
 

There was a significant (p = 0.013) 

correlation between tumor size and CA19-

9 expression in MA cases. CA19-9 was 

more abundant in tumors less than 6 cm in 

size. CA19-9 expression was also 

significantly (p = 0.043) associated with 

lymphovascular invasion of the cancer. 

The more CEA expression there was, the 

more lymphovascular emboli were found. 

However, no significant relationship was 

discovered between CA19-9 expression 

and clinicopathological or histological 

parameters in NMA cases, as shown in 

(Table.2). 

Table 2. Relation of CA19-9 expression with clinic-pathological and histological 

parameters within NMA and MA groups 

MA NMA 

Variable 
CA-19-9 

Positive 

(N=32) 

CA-19-9 

Negative 

(N=39) 

CA-19-9 

Positive 

(N=23) 

CA-19-9 

Negative 

(N=47) 

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

 

11(34.4%) 

21 (65.6%) 

 

11 (28.2%) 

28 (71.8%) 

 

03 (13.0%) 

20 (87.0%) 

 

06 (12.8%) 

41 (87.2%) 

Age (y) 

- < 40 

- ≥ 40 

0.576 0.974 P Value 

 

17 (53.1%) 

15 (46.9%) 

 

25 (64.1%) 

14 (35.9%) 

 

11 (47.8%) 

12 (52.3%) 

 

32 (68.1%) 

15 (31.9%) 

Gender 

- Male 

- female 

0.467 0.122 P Value 

 

10 (31.3%) 

13 (40.6%) 

09 (28.1%) 

 

13 (33.3%) 

14 (35.9%) 

12 (30.8%) 

 

10 (43.5%) 

06 (26.1%) 

07 (30.4%) 

 

22 (46.8%) 

11 (23.4%) 

14 (29.8%) 

Gross picture 

- Fungating 

- Ulcerating 

- Annular 

0.919 0.958 P Value 

 

29 (90.6%) 

03 (9.4%) 

 

37 (94.8%) 

02 (5.2%) 

 

22 (95.6%) 

01 (4.4%) 

 

39 (83.0%) 

8 (17.0%) 

Multiplicity 

- Negative 

- Positive 

0.652 0.254 P Value 

 

21 (65.6%) 

11 (34.4%) 

 

14 (35.9%) 

25 (64.1%) 

 

15 (65.2%) 

08 (34.8%) 

 

27 (57.4%) 

20 (42.6%) 

Size 

- < 06cm 

- > 06cm 

0.013* 0.533 P Value 
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21 (65.6%) 

11 (34.4%) 

 

31(79.5%) 

08 (20.5%) 

 

14 (60.9%) 

09 (39.1%) 

 

 

 

29 (61.7%) 

18 (38.3%) 

 

 

Histologic subtype 

- Ordinary adenocarcinoma 

- with mucoid activity < 50% 

- Mucoid adenocarcinoma 

- Signet ring adenocarcinoma 

P=0.189 0.946 P Value 

 

06 (18.8%) 

26 (81.3%) 

 

16 (41.0%) 

23 (59.0%) 

 

10 (43.5%) 

13 (56.5%) 

 

17 (36.2%) 

30 (63.8%) 

Lymphovascular emboli 

-Negative 

-Positive 

0.043* 0.555 P Value 

 

27 (84.4%) 

05 (15.6%) 

 

32 (82%) 

07 (18%) 

 

18 (43.5%) 

05 (56.5%) 

 

42 (89.4%) 

05 (10.6%) 

Associated schistosomiasis 

-Negative 

-Positive 

1.000 0.279 P Value 

 

 

30 (93.8%) 

02 (06.3%) 

 

 

39 (100.0%)   

0 

 

 

22 (95.7%) 

01 (04.3%) 

 

 

44 (93.6%) 

03 (06.4%) 

Peri- and intra-tumoral lymphocytic 

and neutrophilic infiltration  

-Negative 

-Positive 

0.113 0.730 P Value 
* P ≤ 0.05 is significant.NMA: Non-mucinous adenocarcinoma, MA: Mucinous adenocarcinoma, CEA: 

Carcinoembryonic antigen, CA: Carbohydrate antigen. 

Table 3.  CEA and CA19-9 expression in NMA and MA 

P value 
MA  NMA  

Markers 
No. (%) No. (%) 

0.054 

 

26 (35.6%) 

47 (64.4%) 

 

15 (21.1%) 

56 (78.9%) 

CEA expression 

-Negative 

-Positive 

 

0.137 

 

39 (54.9%)    

32 (45.1%) 

 

47 (67.1%) 

23 (32.9%) 

CA19-9 expression 

-Negative 

-Positive 
* P ≤ 0.05 is significant. NMA: Non-mucinous adenocarcinoma, MA: Mucinous adenocarcinoma, CEA: 

Carcinoembryonic antigen, CA: Carbohydrate antigen. 

 

CA-19-9 and CEA co-expression 

were significant (p = 0.033) in MA. Unlike 

NMA, most cases showed co-expression 

of both markers (Table.4).  

Table 4. Interrelation between CEA and CA19-9 expression in NMA and MA 

cases 

Tumor Marker 
CEA expression 

P=value 
Negative Positive 

NMA 

CA-19-9 

expression 

Negative 

Positive  

 

12 (80.0%) 

03 (20.0%) 

 

34 (63.0%) 

20 (37.0%) 

0.216 

MA 

CA-19-9 

expression 

Negative 

Positive  

 

18 (72.0%) 

07 (28.0%) 

 

21 (45.7%) 

25 (54.3%) 

0.033* 

* P ≤ 0.05 is significant. NMA: Non-mucinous adenocarcinoma, MA: Mucinous adenocarcinoma, CEA: 

Carcinoembryonic antigen, CA: Carbohydrate antigen 
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CEA and CA19-9 expression 

associations with DFS and OS within the 

NMA and MA groups were also studied 

(Table.5). Positive CEA expression was 

associated with significantly better DFS (p 

= 0.014) and OS (p=0.008) only in MA 

cases (Fig.2). 

Table 5. Relation of CEA and CA19-9 expression with DFS and OS within NMA 

and MA groups 

 

Expression of 

 3 yr 

DFS 

Median 

DFS 

(months) 

P 

value 

5 years OS Median OS 

(months)  

P value 

CEA in NMA Negative 46.7% 40.6 
0.39 

53.3% 11.658 
0.383 

Positive 50.0% 43.3 53.6% 12.784 

CEA in MA Negative 26.9% 11.2 
0.014* 

26.9% 15.0 
0.008* 

Positive 40.4% 25.6 44.7% 31.5 

CA19-9 in 

NMA 

Negative 59.6% 11.2 
0.062 

59.6% 47.1 
0.068 

Positive 34.8% 25.6 39.1% 28.9 

CA19-9 in 

MA 

Negative 38.5% 18.5 
0.83 

41.0% 29.2 
0.060 

Positive 34.4% 16.4 34.4% 19.6 
* P ≤ 0.05 is significant. NMA: Non-mucinous adenocarcinoma, MA: Mucinous adenocarcinoma, CEA: 

Carcinoembryonic antigen, CA: Carbohydrate antigen. EGFR: Epidermal growth factor receptor, DFS: Disease-

free survival, OS: Overall survival  

 
Fig. 2.  Relation of CEA expression to disease-free (DFS) (a) and overall survival (OS) 

(b) in mucinous colorectal carcinoma patients. 

Discussion 

CRC is a common health issue 

worldwide today, and it is regarded as the 

third-listed common malignancy and the 

second in mortality rates. CRC is more 

common in developed countries and is 

becoming more prevalent in middle- and 

low-income countries (Xi and Xu, 2021). 

The 5-year survival rate of CRC varies 

with gender, and different factors, such as 

the diagnosed cancer stage and the quality 

of the provided public health services, 

have been attributed to this variation 

(Cardoso et al., 2022). As a result, it is 

widely accepted that earlier detection of 

CRC improves patient outcomes. As a 

result, the emphasis has shifted to 

developing a better tool for earlier 

diagnosis, and tumor markers' role and 

benefit have come into play (Jelski and 

Mroczko, 2020). 

CEA was the first marker identified 

as elevated in CRC and is a reliable 

predictor of postoperative CRC prognosis 

(Zhang et al., 2020). Furthermore, 

increased CA 19-9 expression was 

considered a risk factor for extrahepatic 

metastasis in colorectal carcinoma patients 

with liver metastasis. CEA indicates early 

detection of hepatic metastasis in CRC 

patients (Lee et al., 2020). It was reported 

that the levels of CEA and CA 19-9 

expressed in signet ring CRC were 100% 

and were equal to the percentage of 
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expression in normal colonic tissue 

(Lakemeyer et al., 2021). This contradicts 

the current study, which states that only 

34.4% of the patients had high CA 19-9 

expression. 

In contrast, another study reported 

that the high serum levels of CEA and CA 

19-9 were not correlated with mucus 

production (meaning there is no difference 

between mucinous and non-mucinous 

adenocarcinoma), tumor stage, abnormal 

liver function, and T level (Marks et al., 

2015). The current study reports a higher 

expression of CEA antigen in NMA than 

in MA, with a higher expression in 

ordinary adenocarcinoma compared to 

mucinous adenocarcinoma. It was also 

noted that a higher expression of CEA 

antigen with annular pattern of growth and 

a higher expression of CA 19-9 in smaller 

cancer (less than 6 cm). Furthermore, 

Naicker et. Al (Naicker et al., 2021) 

reported the same finding regarding the 

depth of invasion, but they found non-

significant difference considering the size 

of the tumor and the expression of CA 19-

9. 

Our results showed that most CRC 

patients with positive CEA expression 

were under the age < 50 years. This 

contrasts with other findings (Feng et al., 

2017; Lakemeye et al., 2021) reported 

that most cases of colorectal carcinoma 

with elevated CA 19-9 and CEA were 

found in patients ≥ 65 years. Moreover, 
this work indicated that cases with higher 

levels of CEA expression, either 

histologically or in the serum, had an 

increased incidence of lymphatic spread, 

as previously reported by other studies 

(Bray et al., 2022; Wu and Gu, 2020). 

Furthermore, several studies (Shin et al., 

2019; Lee et al, 2020) linked higher serum 

CA 19-9 levels to a higher lymphovascular 

invasion prevalence of colorectal 

carcinoma into surrounding tissue, 

consistent with our findings. 

Kim et al., 2019 found a link 

between high CEA expression levels and 

elevated levels of lymphocytes and 

neutrophils in colorectal carcinoma. 

Conversely, the current study showed no 

relation between CEA expression levels 

and concentrated on peritumoral and 

intratumoral lymphocytes and neutrophils 

infiltration. Our findings also revealed a 

strong link between schistosomiasis and 

susceptibility to CRC and its 

complications. In addition, we discovered 

that all patients with CRC and 

schistosomiasis had high levels of CEA 

expression. However, similar findings 

have been reported in previous studies 

(Abdalkareem and Yin, 2019; Wang et 

al., 2020). Higher CA 19-9 levels were 

also linked to an increased chance of 

recurrence and a lower 5-year recurrence-

free survival (Coppola et al., 2022). 

Furthermore, high CEA and CA 

19-9 levels were linked to a poor prognosis 

and decreased survival in CRC, as well as 

pancreatic and gall bladder cancer (Hata 

et al., 2022; Ermiah et al., 2022; 40. 

Sachan et al., 2020). However, combined 

CA 19-9 and CEA could be used as 

markers to identify advanced CRC stages 

(Lakemeyer, et al., 2021). This finding is 

consistent with the current study, which 

discovered that the combination is more 

prevalent in mucinous colorectal 

carcinoma. Other researchers, on the other 

hand, reported that CEA and CA 19-9 are 

each non-specific serum biomarkers 

elevated in association with various 

malignant and non-malignant conditions 

(Kankanala and Mukkamalla, 2023; 

Kim et al., 2020). As a result, their 

combination could be helpful in cancer 

screening, diagnosis, and prognosis. 

Conclusion 

CEA and CA 19-9 expression are 

essential prognostic tools in CRC. CEA 

expression was associated with NMA, 

being younger with schistosomiasis. 

Smaller tumors with less lymphovascular 

invasion usually accompany CA 19-9 

expression. CEA and CA 19-9 were co-

expressed and had a significant 

relationship in MA but not in NMA. Better 

DFS and OS were only significantly 

associated with positive CEA expression 

in MA cases. 
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