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Background and Aims: The utility of measuring carcinoembryonic 

antigen (CEA) and cancer antigen 15-3 (CA15-3) levels in patients 

with breast cancer remains controversial. The present study aims to 

investigate the association between tumor markers [cancer antigen 15-3 

(CA 15-3) and carcinoembryonic antigen (CEA)] and 

clinicopathological characteristics. 

Methods: Serum preoperative CEA and CA 15-3 concentration levels 

were measured in a total of 135 breast cancer patients.The association 

of tumor markers levels with clinicopathological characteristics were 

analyzed. 

Results: Elevated serum levels of CEA and CA15-3 were identified in 

26 (19.26%) and 20 (14.8%) patients, respectively. Increased CEA 

levels were not associated with age, histological type, tumor size, tumor 

grade, breast cancer stages, or breast cancer types. CA15-3 levels were 

positively correlated with the size of the primary tumor (P<0.026) but 

had no significant correlation with the other factors. 

Conclusions: The elevation of CA 15-3 was positively correlated with 

the size of the primary tumor. 
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Introduction:- 
Globally, breast cancer is the most frequently diagnosed cancer among   Women, and it is also considered the 

leading cause of cancer-related deaths between 40 and 49 females.(1) 

 

Its early detection and diagnosis has an impact on the expected survival. The most commonly used prognostic 

indicators in breast cancer include patient characteristics (age and menstrual status), tumor characteristics (tumor 

size, node status, and TNM stage), tumor tissue markers (estrogen receptor, progesterone receptor, HER-2 and ki-67 

status), and genetic markers (BRCA1/2). (2,3) 

Tumor tissue markers play an important role in achieving this goal, the field of marker discovery is rapidly growing, 

leading to better understanding (1).  

 

The prognostic importance of levels of preoperative CEA and CA15-3 in breast cancer has received significant 

interest in recent years. Studies have shown that preoperative levels of CEA combined with levels of CA15-3 can 

provide valuable knowledge for breast cancer diagnosis and treatment. Nonetheless, the prognostic importance of 
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CEA and CA15-3 preoperative rates for breast cancer remains uncertain (4-6). The European Group on Tumor 

Markers has also proposed that the CEA and CA15-3 levels are used to determine prognosis, early detection of 

disease progression and monitoring of breast cancer treatment (7). Nevertheless, Maric et al. recently investigated 

the impacts of serum tumor markers in breast cancer and pointed to conflicting results of their prognostic value (8). 

As a result, the guidelines of the American Society of Clinical Oncology (ASCO) do not actually promote the usage 

of serum CA 15–3 and CEA for screening , diagnosis, staging or frequent evaluation of breast cancer patients during 

primary therapy (9,10). 

 

We therefore performed a retrospective review of the clinicopathological data of women with breast cancer to 

investigate the relationships between CEA and CA15-3 levels of preoperative plasma and the traditional 

clinicopathological prognostic factors. 

 

Materials and Methods:- 
Study Subjects and inclusion criteria: 
We performed a retrospective analysis of data from breast cancer patients treated at King Fahad Hospital In 

Almadinah Almonawarah between January 2016 and December 2019.For research purposes, all participants 

involved in the study gave a written informed consent to the use of their medical record, and it is approved by 

ethical committee. 

 

Criteria for inclusion were: female; unilateral or bilateral invasive breast cancer; mastectomy or breast-conserving 

surgery; levels of CEA and CA15-3 were determined prior to surgery; tumor completely removed by surgery 

without residual tumor as indicated by pathological evaluation , appropriate adjuvant chemotherapy, adjuvant 

radiotherapy and endocrine therapy administered based on international guidelines; complete results of estrogen 

receptor (ER), progesterone receptor (PR), HER2 and histologic grade; and no sign of metastasis or secondary 

cancer in other organs at diagnosis. A total 136 patients were eligible for this study. 

 

Measurement of CEA and CA15-3 levels and immunohistochemical evaluation: 

Baseline CEA and CA15-3 data were obtained preoperatively for 136 patients.  

 

The CEA and CA15-3 cut-off values were 3.0 ng / mL and 32 U / mL respectively, and if the value was above or 

below the cut-off value, the marker value was deemed either positive or negative. 

 

ER and PRpositive have been defined as tumors with nuclear-stained cells of > 1 % . A 2 + score from the 

immunohistochemical assessment indicated HER2-positivity and was confirmed using a fluorescence in situ 

hybridization (FISH) test for HER2. 

 

The molecular subtypes were classified into three  groups as follows: hormone receptor positive (ER+and/or PR+); 

HER2 positive (ER-and PR-, HER2+); and triple-negative (ER-and PR-,HER2-) according to the molecular subtype 

consensus of the St. 

 

Ethics Statement: 

Ethical approval will be taken from the ethical committee of king Fahad hospital. 

 

Informed consent will be taken verbally from participant patients after explaining the aim of study and taking their 

agreement  and they have full right to refuse the contribution.  

 

The contribution in the study has no potential harms to the participants. 

Privacy and confidentiality to the Participants in the study and their organizations will be assured  as the data from 

each participant will be taken individually and will not be named in subsequent write ups and will not submitted for 

publication. 

 

Statistical analysis: 

Using the statistical analysis package SPSS v.26, all data is analyzed. Chi-Square tests was used to analyze the 

differences between the qualitative data. The stepwise Cox Regression Analysis included factors that were 

significant in the univariate analysis. P values inferior to 0.05 have been considered significant. 
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Results:- 
The patient characteristics: 

There were 220 patients between 2016 and 2019 diagnosed with breast cancer, 136 met the criteria for inclusion in 

the study. Table(1) displays the clinicopathological features of the patients. The median age of onset of illness was 

52 (range, 27-90 years). The 131 cases is pathologically listed as invasive ductal carcinoma. For all the cases, 90 

were listed as positive hormone receptor, 34 as positive HER2 and 28 as triple-negative. 132 were classified as 

histologic grade II and above. 

 

Relationship between clinic pathological characteristics and serum CEA and CA15-3 levels at baseline: 

Table 1 shows the relationships between the levels of these serum tumor markers (CEA and CA15-3) at baseline and 

the clinic pathological characteristics.  

 

In the CEA-high subset, the higher frequencies were observed for age > 35, Histological type IDC, tumor size>2cm, 

Tumor grade II/III, Stage 2  and Hormone receptor-positive Breast cancer, but none of these frequencies was 

statistically significant. This indicates that there is no relationship between the levels of CEA and any of the 

aforementioned clinic pathological characteristics. 

 

While in the CA15-3- high subset, significantly higher frequencies were observed only for larger tumor size 

(P=0.026), reflecting a relationship between elevation CA15-3 and tumor size. The other clinic pathological 

characteristics including; age > 35, Histological type IDC, Tumor grade II/III, Breast cancer in the second stage, and 

Hormone receptor-positive Breast cancer had higher frequencies in the CA15-3- high subset, but these frequencies 

were not statistically significant. 

 

The analysis indicated that elevation of CA15-3 was positively correlated with the size of the primary tumor 

(P=0.026). 

 

Table 1:- Clinicopathological characteristics of breast cancers according to CEA or CA15–3 levels. 

Characteristics CEA P-value CA15-3 P-value 

Normal 

(n = 109) 

High 

(n = 26) 

Normal 

(n = 115) 

High 

(n = 20) 

Age 

≤ 35 11 1 .315 10 2 .850 

> 35 98 25 105 18 

Histological type 

IDC 106 25 .428 111 20 .699 

ILC 1 1 2 0 

Others 2 0 2 0 

Tumor size 

<2cm 14 5 .400 13 6 .026* 

>2cm 95 21 102 14 

Tumor grade 

I 3 0 .392 3 0 .465 

II/III 106 26 112 20 

Lymph Node  

Negative 58 13 .768 61 10 .801 

Positive 51 13 54 10 

Breast ca stages 

I 14 4 .118 17 1 .493 

II 72 21 78 15 

III 23 2 20 4 

Breast cancer types 

Hormone receptor 

positive 

76 14 .495 79 11 .735 

HER2 positive 27 7 28 6 
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Triple negative 21 7 24 4 

Hint: carcinoembryonic antigen (CEA) normal range in our lab is 0-3 ng/mlcancer antigen 15-3 (CA15-3) normal 

range in our lab is 0-32 IU/ML 

 

IDC invasive ductal carcinoma, ILC invasive lobular carcinoma. 

 

Figure 1 showes the relationship between CA15-3 and Tumor size. It's clear that at the case of tumor size >2cm, the 

frequencies of CA15-3 levels were higher than frequencies in the case of  tumor size <2cm. This indicates the direct 

relationship between tumor size and CA15-3 levels. 

 
Fig1:- The relationship between CA15-3 and Tumor size. 

 

Discussion:- 
A major cause of death for women is breast cancer. Current oncology research focuses on identifying and validating 

novel biomarkers for early cancer diagnosis to improve care. 

  

Traditional prognostic factors, such as axillary lymph node status, tumor size, histology grade, hormone receptor 

expression, and HER2 expression status, multigene assay and gene expression profiling have been spotlighted. All 

these factors require tissue samples. But at the other hand, serum is easily accessible and soluble circulating tumor 

markers will be ideal candidates for predicting outcome and following the course of treatment if found to be 

accurate prognostic factors. It is simple, objective, reproducible, and cost-effective to calculate markers. The most 

widely observed tumor markers for breast cancer have been serum CA 15-3 and CEA. Measuring markers is simple, 

objective, reproducible, and cost-effective. 

  

CA 15-3 has been the most widely used marker in the last two decades in breast cancer patients for neoadjuvant 

chemotherapy response and prognosis along with other parameters because of its high sensitivity and specificity 

[11]. However, the significance of preoperative CA 15.3 levels is not well known [12]. A few studies have 

supported an association between high preoperative CA 15.3 and tumor burden and nodal status), and others have 

not [13,14]. 

  

The results of this study including 135 women with breast cancer showed that preoperative CA15-3 levels were 

correlated with tumor size. Correlation of preoperative serum CA 15.3 levels with primary tumor size in patients 

with breast cancer has been demonstrated in Western data, however, the impact of preoperative CA 15.3 levels in 

Middle Eastern women with breast cancer has not been well studied [17,18]. The preoperative serum CEA and CA 

15-3 levels are associated with the tumor size and lymph node metastasis which represents tumor burden [15,16] and 
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significantly higher levels of CEA and CA 15-3 were seen in patients with advanced disease than in those with 

locoregional breast cancer [19]. The current study demonstrated the association of higher levels of CA 15-3 with 

tumor size. 

 

Although the association of tumor markers and tumor biological factors is not well established, the serum CA 15-3 

level was related to the tumor size in agreement with the study by Molina et al. [20,21]. A Meta-Analysis of 12,993 

Patients demonstrated that higher rate of CA15-3 and CEA rise were correlated with tumor burden as larger tumor 

size, lymph node metastasis, and advanced TNM stages [22]. 

 

Previous studies have recorded variable findings on the prognostic value of CA 15-3 and CEA; the variability is due 

to limited sample size, short follow-up and variable cut-off values.; small sample size, short follow-up, and variable 

cut-off values contribute to the inconsistency. Duffy et al. [23] reported that a cut-off value of CA 15-3 might 

influence both the result and prognostic impact. 

  

Our study is one of few studies that investigate the significance of CEA and CA15-3 and its association with 

clinicopathological characteristics of breast cancer patients in Saudi Arabia. It has some limitations. First, it is of 

small sample size. Second, it misses other prognostic clinicopathological characteristics such as Ki67. 

  

In conclusion, elevated preoperative CA15-3 level is with tumor size. For other potential national surveys, this 

research will serve as a basis.. However, analysis of larger cohort of patients is needed to validate new prognostic 

markers in breast cancer. 
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