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abstract

Background: Breast cancer is the most common cancer 
in women worldwide. Biology contributes to the early 
diagnosis and monitoring of breast cancer with several 
categories of markers such as prognostic markers (ER, PR, 
HER2), proliferative markers (Ki67), and tumor markers 
such as CEA and CA 15-3.  CEA can be detected at a high 
concentration in serum of patients with malignant tumors. 

aim: The aim of our study was to evaluate the 
concentrations of CEA in serum of women with breast 
cancer and to verify the existence of a possible link 
between the average rates of CEA and SBR grade. 

Methods: Serum samples from 100 patients with breast 
cancer and 100 controls was recovered and examined 

with an AxSYM analyzer (Abbott Laboratories, USA) to 
measure CEA using Microparticle Enzyme Immunoassay 
(MEIA) technology.

results: In our clinical study, the mean age of patients 
and controls were 52.7 and 50.3 years respectively. The 
results revealed an elevation in the CEA levels from patients 
with an average value of 16.61 ± 0.2 ng/ml. Positive 
correlation was found between CEA concentrations and 
SBR grade, it has found with 45,7 ± 1 ng/ml in grade III.

Conclusion: CEA represents an excellent marker for 
breast cancer development. Changes in its concentration 
reflect the effectiveness or ineffectiveness of treatment.
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introduction
Breast cancer is the most commonly diagnosed 

form of cancer in women. It figures among the leading 
causes of morbidity and mortality (1). All cancer registries 
worldwide indicate an increase in the incidence of 
breast cancer during the last 20 years (2). The biological 
management of breast cancers also contributes to early 
diagnosis and surveillance with prognostic markers such 
us ER (Estrogen Receptor), PR (Progesterone Receptor), 
HER2 (Human epidermal growth factor receptor 2), 
proliferative markers (Ki67), and tumor markers such as 
CEA (Carcinoembryonic antigen) and CA 15-3 (Cancer 
Antigen 15-3). On the other hand, there are studies that 
focus on genes susceptibility in families at risk (3)

Major blood tumor markers used in oncology are the 
CA15-3 (Cancer antigen 15-3), the CA19-9 (Cancer 
antigen 19-9), the CEA (Carcinoembryonic antigen), and 
αFP (alpha-fetal protein) (4). CEA was first described
in 1965 by Gold and Freedman (5). Its upper threshold 
of normality is 5 ng / ml (6) and its molecular weight is 
200 kDa (3). The amount of this antigen is much lower 

in normal tissues than in neoplastic tissues (3). CEA was 
characterized as a glycoprotein with a b-electrophoretic 
mobility. The very low concentrations of CEA were 
revealed in body fluids, and also in normal and diseased 
tissues (4). The overexpression of CEA is partly responsible 
for resistance to chemotherapy (5,3). CEA is very ubiquitous 
and an elevation of its level may be observed in various 
situations such as age, pregnancy and sex. Indeed, the 
CEA is on average higher in smokers, the commonly 
accepted threshold value is 10 ng / ml (5). Besides breast 
cancer, elevated levels of CEA may be found in the 
following cancers: uterine and ovarian cancer, thyroid 
carcinoma and lung cancer (3).
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Materials and methods
We recruited 100 women with breast cancer 

and 100 alleged healthy women over two years (2011 
to 2013) at Anticancer Center at the Institute Pastor of 
Oran for this study. Patients from both group are from 
the West Algerian region. Their age ranged from 25 to 85 
years with a mean value of 52.7 years. A study of their 
medical records was conducted to gather information 
concerning age and histoprognosis grade of Scarff-
Bloom-Richardson (SBR). Every woman is asked to give 
her agreement to participate in our study by signing the 
consent form. 

Furthermore, we collected blood from heparinized 
tubes and the plasma is recovered to estimate the 
average rates of CEA using the Abbot’s AxSYM analyzer 
which is based on Microparticle Enzyme Immunoassay 
(MEIA) technology. 

Samples and the axSyM Cea reagents 
were pipetted in the following sequence:

• All	AxSYM	CEA	 reagents	 and	 samples	 essentials
for tests were pipetted by the sampling probe into
various wells of a reaction vessel (RV). The RV was
at once transferred into the processing center.
Farther pipetting is done in the processing center
by the Processing Probe.

The reactions occur in the subsequent steps:
• Anti-CEA	Coated	Microparticles	and	samples	were

pipetted to wells of RV. In the course of incubation
of reaction mixture, an antibody-antigen complex
was formed by binding of the CEA in samples with
the Anti-CEA Coated Microparticles.

• An	aliquot	of	the	reaction	mixture	was	transferred
to the matrix cell. The bind of microparticles to the
glass fiber matrix was irreversible.

figure 1. distribution of patients according to age figure 2. distribution of patients according to SBr grading

•	 The	matrix	cell	was	washed	to	eliminate	unrelated
materials.

• The	detection	of	the	immune	complex	is	realized
by using an alkaline phosphatase (conjugate)
and 4-methylumbelliferyl phosphate (fluorogenic
substrate). The fluorescent product is measured by
the MEIA optical assembly.

results
Although breast cancer can be diagnosed at any 

age, its frequency in our patients is low at 35 years and 
below and then increases steadily with age to reach a 
peak between 45 and 55 years at 41.94% (Figure 1). The 
average age of patients and controls were 52.7 and 50.3 
years respectively.

The SBR grade is a crucial tool in adjuvant therapy. 
Over half of the cases were scored as high SBR grade 
(grade III) with 52% of all cases. The grades I and II 
represented 18% and 30% respectively (Figure 2). 

The mean serum CEA concentration were 16.61±0.2 
and 0.8±0.1 ng/ml in patients and controls, respectively. 
CEA levels were significantly higher in breast cancer 
women when compared with controls (p<0,0001) (Table 
1, Figure. 3).

The average rates of CEA found according to SBR 
histoprognosis grade were illustrated in Figure 4. CEA 
levels increased with the advance of SBR grade. A positive 
correlation was noted (r = 0,280, p = 0.00006). The 
average values of the CEA obtained in terms to the SBR 
grade were 1.5±0.05 ng/ml (grade I), 2.65 ±0.1 ng/ml 
(grade II) and 45.7±1 ng/ml (grade III) (Table 2). 

Fig. 1

Fig. 2

Fig. 1

Fig. 2



35

G. J. O. Issue 23, 2017

discussion
The CEA is one of the earliest tumor markers with seven 

extracellular domains including an N-terminal domain of 
108 amino acids homologous to the variable domain of 
the immunoglobulin (IgV-like) and the six homologous 
domains of the constant domain immunoglobulin (IgG-
like) (7-9). The CEA may act as an adhesion molecule. 
Changes in cell adhesion may be involved in metastasis. 
It was therefore assumed that the CEA can have a role in 
the metastasis process (7,10,11). The CEA antigen is present 
in the intestine, liver, embryos or fetuses’ pancreas’s 
during the first two months of pregnancy and is absent 
in normal adult tissues. It is generally present in most 
adenocarcinomas such as those of the digestive tract, 
breast, lung but not in kidney, thyroid, prostate and ovary 
w12). It has been suggested that overexpression of CEA in 

carcinoma could interfere with the of cells differentiation. 
Indeed, ectopic expression of CEA in rat myoblasts blocks 
their differentiation (13).

The analysis of the literature on the usefulness of CEA 
assay in colorectal cancer revealed that in 60-75% of 
cases, rising rates of CEA is the first sign of recurrence 
and precedes the radiological and clinical signs of 3 to 
8 months (14). A meta-analysis of non-randomized trials 
has objectified a modest benefit of a regular monitoring 
of CEA on survival (15). However, four randomized trials 
showed no difference in five years of survival comparing 
between an intensive, a minimal or no surveillance. Two 
of them objectified an advance diagnosis that does not 
translate into improved prognosis (16-18). In one of these 
trials, the regular dosage of CEA does not appear to provide 
prognostic improvement, however the low numbers in 
this study do not allow formal conclusion either (17) 

CEA can be detected in 12% of non-metastatic breast 
cancer and 35-40% in metastatic cancers (19,20). Several 
studies have reported elevated levels of CEA in serum of 
patients with breast cancer and this percentage is even 
higher in women with metastases (21,22). Many authors 
have shown that an increase or decrease in CEA levels 
may reflect the state of the progression or regression 
of this disease (21). The literature suggests that the CEA 
can be useful in post-surgical monitoring of patients 
with breast cancer for early diagnosis of recurrence (23,24)

and monitoring response to treatment (25). Our results 
corroborate perfectly those of literature.

figure 3. Cea average rate in patients with breast cancer and in 
controls

figure 4. The mean value of Cea according to the SBr grading.

Controls Patients

Cases number 100 100

CEA average rate ± SD (ng/ml) 0.8±0.1 16.61±0.2*** 

Table 1. distribution of Cea average rates in patients and in controls 
Sd: standard deviation, ***: p<0.0001
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SBR grade I II III

CEA average rate ± SD 
(ng/ml)

1.5±0.05  2.65 ±0.1 45.7±1

Table 2. distribution of Cea average rates according to the SBr 
grading

Conclusion
This study allowed the quantitative evaluation of CEA in 

serum of patients treated against breast cancer. The CEA 
represents an excellent tumor marker of breast cancer 
evolution and variations in its concentration reflect the 
effectiveness or ineffectiveness of treatment. If the rate 
exceeds the threshold it is probable to find metastases. 
The sensitivity of CEA is low so it cannot be used as an 
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initial diagnostic test. It must be combined with other 
tumor markers such as CA15-3 to get better results.

references 
1. Tahari Z, Medjdoub A, Sahraoui T et al (2013). Analyse de 

l’état du stress oxydatif dans le cancer du sein à l’Ouest 
algérien via les tests FORD et FORT et corrélation avec le 
grade SBR.  J Afr Cancer 5:16-21.

2. Hamdi Cherif M (2010). Enregistrement du cancer en 
Algérie : contexte et évolution. Registre de cancer de Sétif. 
Journées Francophones de Lutte Contre le Cancer pour 
les pays en voie de développement, Montpellier 8-9 avril 
2010, France.

3. Riedinger JM, Gauchez AS (2002) Les marqueurs 
tumoraux circulants dans le cancer du sein, observations, 
recommandations, perspectives. Med Nucléaire 26 ;1:22-
30.

4. Phelip JM, Clavel L, Rinaldi L (2013). Les marqueurs 
sanguins tumoraux en cancérologie digestive. Hépato 
Gastro 20 : 641-48.

5. Gold P, Freedman SO (1964).  Demonstration of Tumor-
Specific Antigens 1. in Human Colonic Carcinomata by 
Immunological Tolerance and Absorption Techniques. J 
Exp Med;121:439.

6. Riedinger  JM  (1999) Les  marqueurs  tumoraux  sériques  
dans  le  cancer  du  sein.  Journal d’Information 
Biomédicale 55:9-12.

7. Riedinger JM (2010). Intérêt  des  marqueurs  tumoraux:  
quelle  place  pour  l’ACE  et  le  CA15-3? Médecine 
Nucléaire, 34:44-51.

8. Thompson JA, Grunert F, Zimmermann W (1991) 
Carcinoembryonic antigen family: molecular biology and 
clinical perspectives. J Clin Lab Anal 5:344–66.

9. Hinoda Y, Imai K (1990) Carcinoembryonic antigen 
gene family and its clinical application. Gan To Kagaku 
Ryoho17:1274-80.

10. Thomas P, Toth CA, Saini KS, et al (1990). The structure, 
metabolism and function of the carcinoembryonic antigen 
gene family. Biochim Biophys Acta 1032 :177–89.

11. Hammarstrom S (1999) Thecarcinoembryonic antigen (CEA) 
family: structure, suggested functions and expression in 
normal and malignant tissue. Semin Cancer Biol 9:67–81. 

12. Duffy MJ (2001) Carcinoembryonic antigen as a marker 
for colorectal cancer: is it clinically useful? ClinChem 47: 
624-30.

13. Zhang YS, Xu J, Luo GH (2006). Detection of carcinoembryonic 
antigen mRNA in peritoneal washes from gastric cancer 
patients and its clinical significance.  World J Gastroenterol 
12:1408-11.

14. Eidelman  FJ,  Fuks  A,  DeMarte  L  (1993) Human  
carcinoembryonic  antigen  an  intercellular adhesion 
molecule blocks fusion and differentiation of rat myoblasts. 
J Cell Biol 123:467-75.

15. Clinical practice guidelines for the use of tumor markers in 
breast and colorectal cancer (1996) J ClinOncol 14: 2843-
77.

16. Bruinvels DJ, StiggelboutAM, Kievit Jet al (1994) Follow-
up of patients with colorectal cancer:a meta-analysis. Ann 
Surg 219: 174-82.

17. Makela J, Laitinen S, Kairaluoma MI (1995). Five year 
follow-up after radical surgery for colorectal cancer. 
Results of a prospective randomized trial. ArchSurg 130: 
1062-7. 

18. Ohlsson B, Breland U, Ekberg G, et al (1995) Follow-up after 
curative surgery of colorectal carcinoma. Randomized 
comparison with no follow-up. Dis Colon Rectum 38: 
619-26.

19. Kjeldsen BJ, Kronborg O, Fenger C, et al (1997) A prospective 
randomized study of follow-up after radical surgery for 
colorectal cancer. Br J Surg 84: 666-9.

20. Lumachi F, Basso SM, Brandes AA (2004). Relationship  
between  tumor  markers  CEA  and CA15-3,  TNM  staging,  
estrogen  receptor  rate  and  MIB-1  index  in  patients  
with  PT1-2  breast cancer. Anticancer Res 24:3221-4.

21. Jung M, Jeung HC, Lee SS (2010). The clinical significance 
of ascitic fluid CEA in advanced gastric cancer with ascites. 
J Cancer Res ClinOncol 136:517-26.

22. Guadagni F, Ferroni P, Carlini S et al (2001)A Re-Evaluation 
of Carcinoembryonic Antigen (CEA) as a Serum Marker 
for Breast Cancer: A Prospective Longitudinal Study Clin 
Cancer Res 7:2357-62.

23.	 MujagiŞ	Z,	Mujagic	H,	Prnjavorac	B	(2004).	The	relationship	
between circulating carcinoembryonic antigen (CEA) 
levels and parameters of primary tumor and metastases 
in breast cancer patients. Med Arh 58; 1:23-6.

24. Pathak KA, Khanna R, Khanna HD et al (1996) 
Carcinoembryonic antigen: an invaluable marker for 
advanced breast cancer. J Postgrad Med (Bombay) 42:68–
71.

25. Nicolini A, Ferrari P, Sagripanti A et al (1999). The role of 
tumour markers in predicting skeletal metastases in 
breast cancer patients with equivocal bone scintigraphy. 
Br. J. Cancer, 79:1443–7.

26. Robertson JF, Jaeger W, Syzmendera JJ et al (1999). The 
objective measurement of remission and progression in 
metastatic breast cancer by use of serum tumor markers. 
European Group for Serum Tumor Markers in Breast 
Cancer. Eur J Cancer 35:47–53.


