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Biomarkers are considered as an innovative tool in the diagnosis and follow-up of breast cancer. The 
aim of the study was to assess the profile of circulating tumour markers CA 15-3 and CEA in patients 
under chemotherapy for breast cancer in Ouagadougou. This is a prospective cross-sectional study 
with a descriptive and analytical aims which was done from July to November 2020. Patients with 
histologically confirmed malignant breast tumour and under chemotherapy were included. Results 
revealed that the study was on thirty (30) female patients whose average age was 47.47 ± 2.10 years 
with a mean BMI of 27.29 ± 1.09 kg/m

2
. It was a non-specific type of infiltrating carcinoma with SBRm II 

grade in 90% of the patients. The mean CA 15-3 was 212.98 U/mL before chemotherapy and 165.75 U/mL 
after it. The CEA mean value was 3.13 ng/L before chemotherapy and 16.14 ng/L after it. Serum CA 15-3 
was significantly associated with tumour site, SBRm grade, chemotherapy line and treatment response. 
Serum CEA level was significantly associated with tumour site and SBRm grade. Despite their lack of 
sensitivity, tumour markers, particularly CA 15-3 enabled assessment of the response to treatment in 
patients in this study. 
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INTRODUCTION 
 
In Burkina Faso, breast cancer is responsible for 17.7% 
of cancer-related deaths in women. The treatment of this 
cancer  is  multidisciplinary   and   is   often  based   on  a 

strategy combining chemotherapy, surgery, radiotherapy, 
hormone therapy and/or targeted therapy. In Burkina 
Faso, chemotherapy plays  an  important  role  and  is  an  
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integral part of care of patients suffering from all types of 
cancer. It constitutes an important component of effective 
care for breast cancer: given to patients at an early stage, 
it has a good impact on survival and contributes to cure. 
However, once treatment fails, patients’ quality of life and 
survival rate are significantly affected. Therefore, it is 
essential to identify reliable prognostic factors to guide 
decision-making during the treatment of breast cancer in 
order to improve prognosis. This is how treatment has 
made great strides over the past decades with the 
discovery of prognostic biomarkers which make possible 
the use of individualized treatments. The concentration of 
circulating marker detected in the biological fluid is an 
indirect estimator of tumour mass or tumour 
aggressiveness; thus, allowing the assessment of tumour 
progression and/or therapeutic efficacy (Uygur and 
Gümüş, 2021). 

Of all serum tumour markers for breast cancer, CA 15-
3 and CEA were most used and recommended (Ashour 
Byomy et al., 2021; Imran et al., 2021; Khushk et al., 
2021; Uygur and Gümüş, 2021). The European Group on 
Tumour Markers recommended that CEA and CA15-3 
levels should be used for prognosis assessment, early 
detection of disease progression and monitoring of breast 
cancer treatment (Cardoso et al., 2019). While some 
authors suggested routine testing of tumour markers, the 
systematic use of serum markers in the strategies of 
women follow-up after breast cancer treatment is 
excluded from international main guidelines (Moschetti et 
al., 2016). 

With these controversies in the monitoring of breast 
cancer patients, we therefore wanted to focus on the 
measurement of CA 15-3 and CEA in patients with a 
malignant breast tumour and treated by chemotherapy at 
Ouagadougou (Burkina Faso), with the aim of 
contributing to an early detection of metastases and/or 
therapeutic failure. 
 
 

MATERIALS AND METHODS 
 

Study context, type and period 
 

This was a prospective cross-sectional study with descriptive and 
analytical aims led from July to November 2020. Patients were 
recruited at the University Hospital Centre of Bogodogo and at 
Sandof Polyclinic in Ouagadougou, Burkina Faso. Serum marker 
assays were performed in the laboratory of Sandof Polyclinic. 
 
 

Samples 
 

The tests were performed on the patients' serum, after venous 
blood sampling on dry tube. For the pre-therapeutic assays, 
samples were taken before the first course of chemotherapy. The 
results of these pre-therapy assays were extracted from the 
patients' files.  

For the post-therapy samples, we took the samples at the end of 
the patients' last chemotherapy treatment (six-treatment protocols).  
The samples were centrifuged at 3500 rpm for 5 min, then the 
serum was aliquoted and stored at -80°C until analysis (Farahani et  
al., 2020). 
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Approach 
 
Sampling was comprehensive during the period of study. Patients 
were selected in collection centres after file study among patients 
under chemotherapy for breast cancer and meeting the following 
criteria: histologically confirmed breast malignancy; patients with at 
least four courses of treatment allowing assessment of 
chemotherapy efficiency; complete clinical record; being aged at 
least 18 years and have given their free and informed consent to 
participate in the study. Patients had to be undergoing adjuvant or 
neoadjuvant chemotherapy to be included in the study and those 
undergoing palliative chemotherapy were not included. Patients 
who were not clinically and/or radiologically assessed for 
progression on chemotherapy were not also included.  

Socio-demographic characteristics were obtained by interviewing 
the patients. Clinical and histological data were obtained from 
patients’ records, consultation and hospitalization registers. 
Evaluation of hormone receptor status, HER2 expression and 
quantification of the Ki67 proliferation index were performed by 
immunohistochemical techniques, and the results were extracted 
from the patients' files. The immunohistochemical study was 
performed on paraffin sections by manual technique, using the 
Ultravision Quanto detection system kit, with DAB (Shi et al., 1999).  

CA 15-3 and CEA Serum concentrations were determined in 
patients' serum using VIDAS® CA 15-3 (153) kit, reference 30429-
01 and VIDAS® CEA(S) (CEAS) kit, reference 30 453-01, on the 
Biomérieux® Minividas automated system by ELFA technic 
(Enzyme Linked Fluorescent Assay) (Deliu et al., 2018; Abed et al., 
2020). The normal serum values retained for CA15-3 and CEA 
were respectively < 30 U/mL and < 5 ng/mL. 

For the study, clinical tumour response and imaging response 
(RECIST (Dubreuil et al., 2017) assessed by the oncologists and 
available in the patients' files were used and compared with the 
results of tumour marker assays.  

Tumour response was considered as good in patients with 
complete or partial remission and poor when the patient was in 
stabilization or progression.  

All study data were entered in Excel and analyzed using Stata 
version 13.0 software. Student T test was used to compare the 
averages between the different groups. Statistical tests were 
considered significant when p was less than 0.05. 

The study was approved by the institutional Ethics Committee of 
Saint Camille CERBA (Pietro Annigoni Biomolecular Research 
Centre), reference N° 2020/II-03-016. Authorisation for data 
collection was obtained from the management of each collection 
centre. Data confidentiality was maintained throughout the study. 

 
 

RESULTS  
 
A total of thirty (30) patients were included in the study; 
ten (10) patients at the University Hospital Centre of 
Bogodogo and twenty (20) at Sandof Polyclinic. 
 
 
Socio-demographic characteristics 
 
The mean age of the patients in the study was 47.47 ± 
2.10 years; with extremes ranging from 33 to 74 years. 
16 patients (53.33%) were under 45 years old and 14 
(46.67%) were over 45 years old. The average body 
mass index (BMI) was 27.29 ± 1.09 kg/m

2
 (ranging from 

13.76 to 39.67 kg/m
2
). Of the patients, 11 (36.67%) had a 

normal BMI, while 19 (63.33%) were overweight or 
obese.  Two  patients  (6.67%)  had  a personal history of  
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Table 1. Distribution of patients according to clinical and histological characteristics. 
 

Parameter Characteristics Number (n=30) % 

Location of tumour 
Right breast 18 60.00 

Left breast 10 33.33 

 Bilateral  2 6.67 

    

Location on breast (n=21) 
QSE 18 60.00 

Other locations 12 40.00 

    

Tumour size (T) 

T2 7 23.33 

T3  1 3.33 

T4 13 43.34 

Tx 9 30.00 

    

Number of lymphadenopathy (N) 

N0 3 10.00 

N1 17 56.67 

N2/N3 2 6.66 

Nx 8 26.67 

    

Metastases (M) 
M0 19 63.33 

M1 11 36.67 

    

SBRm 
II 27 90.00 

III 3 10.00 

    

Histological type 

NSIC* 27 90.00 

DCIN** 2 6.67 

ILC*** 1 3.33 
 

* Non-specific infiltrating carcinoma **Ductal carcinoma in situ ***Infiltrating lobular carcinoma. 

 
 
 
breast cancer and four (13.33%) had a family history of 
breast cancer. 
 
 
Clinical and histological characteristics 
 
Tumour damage was predominant on the right breast of 
18 patients (60%). Tumour mass was present in the 
upper-external quadrant in 60.00% of patients and the 
histological grade SBRm II was the most found (90%). 
The majority of women were on their first line 
chemotherapy (70%) and metastases were present in 
36.67%, mainly bone metastases.  

The distribution of patients according to clinical and 
histological characteristics is presented in Table 1. 
 
 
Immunohistochemical characteristics 
 
In the population studied, 13 patients (43.33%) were able 
to perform hormone receptor (ER and PR) evaluation: 11 
(84.62%) were positive and 2 (15.38%) were negative. 
Moreover, 10  patients  (33.33%)  were  tested  for  HER2 

protein and Ki67 antigen. All HER2 results were negative; 
four patients (40%) had Ki67 ≤ 25% and six (60%) had 
Ki67 ˃ 25%. Thus, we got 84.62% luminal A tumours and 
15.38% triple negative tumours. 
 
 
Chemotherapeutic characteristics  
 
The majority of patients (70%; that is 21 patients) were 
on first-line chemotherapy, while nine (9) patients (30%) 
were at least on second-line chemotherapy. The main 
protocol used was FAC (5 Fluorouracil, Adriblastine, 
Cyclophosphamide) administered to 56.67% of patients. 
Fourteen (14) patients (46.67%) had a satisfactory 
response to chemotherapy assessed by clinical and/or 
imaging studies, while sixteen (16) (53.33%) had a poor 
response.  
 
 
Circulating tumour markers 
 
CA 15-3 was measured in 12 patients (40%) before the 
start  of  chemotherapy,  while  CEA  was  available   in  7  
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Table 2. Pre- and post-treatment concentrations of tumour markers. 
 

Tumour marker Average Standard deviation p-value Minimum Maximum 

CA 15-3 

 (U/mL) 

Pre-therapeutic (n=12) 212.98 180.28  8.30 2194.21 

Post-therapeutic (n=12) 137.69 57.11 0.677 13.75 570.84 

Post-therapeutic (n=30) 165.75 76.50 0.136 9.30 2273.32 

       

CEA (ng/L) 

Pre-therapeutic (n=7) 3.13 0.38  2.19 4.87 

Post-therapeutic (n=7) 5.31 4.04 0.597 1.62 29.48 

Post-therapeutic (n=30) 16.14 10.90 0.357 0.66 324.43 

 
 
 

Table 3. Post-therapeutic changes of CA 15-3 and CEA according to the epidemiological characteristics of patients. 
 

Parameter Characteristics  
CA 15-3 CEA 

Mean U/mL p-value Mean ng/L p-value 

Age  
≤ 45 years (n=16) 44.76±09.02 

0.091 
1.59±0.39 

0.157 
> 45 years (n=14) 304.04±158.46 32.77±22.97 

      

BMI 
Normal (n=11) 172.78±50.20 

0.946 
11.23±6.35 

0.738 
High (n=19) 161.69±118.63 18.99±16.97 

      

PH* of breast cancer 
Yes  (n=2) 38.08±13.44 

0.663 
1.03±0.11 

0.718 
No (n=28) 174.87±81.78 17.22±11.66 

      

FH** of breast cancer 
Yes (n=4) 23.11±5.89 

0.474 
3.78±2.23 

0.664 
No (n=26) 187.70±87.68 18.04±12.56 

 

PH*: personal history FH**: family history. 

 
 
 
patients (23.33%). The mean concentrations of tumour 
markers drawn from the patients' records (pre-therapeutic 
CA 15-3 and CEA) and those obtained from our assays 
(post-therapeutic CA 15-3 and CEA) are shown in Table 
2. Subsequently, the mean CA 15-3 and CEA values 
before chemotherapy were 212.98±180.28 U/mL and 
3.13±0.38 ng/L respectively. Of the 12 patients with pre-
therapy CA 15-3, five had high values and seven had 
normal values. For the pre-therapeutic CEA, all seven 
patients had normal values. After chemotherapy, the 
mean CA 15-3 was 165.75±76.50 U/mL and the CEA 
was 16.14±10.90 ng/l. 
 
 

Study of the variation of post-therapeutic CA 15-3 
and CEA according to patients’ characteristics  
 
Tables 3, 4 and 5 summarize post-treatment variations of 
CA 15-3 and CEA respectively according to the 
epidemiological, clinical and histological, immune-
histochemical and chemotherapeutic characteristics of 
the patients. Thus, the markers showed statistically 
significant variations depending on the site of the tumour, 

the presence of metastases, SBRm grade, chemotherapy 
line and response to treatment. 
 
 
DISCUSSION 
 

The objective of the study was to assess the profile of 
circulating markers CA 15-3 and CEA in patients under 
chemotherapy for breast cancer at Ouagadougou. The 
main limitation of the study is the size of the sample 
obtained, which does not allow the conclusions to be 
extrapolated to the entire population of patients treated 
for breast cancer. Only 40 and 23.33% of the patients 
had respectively benefited from CA15-3 and CEA tests 
before treatment. Although these biomarkers are not 
recommended for cancer screening, diagnosis or staging 
(Harris et al., 2007), the interest of pre-therapeutic initial 
values is clearly established, especially for a comparison 
with later figures. Indeed, the interest of measuring their 
levels before any treatment is to have an individual 
reference value which is essential to assess the 
effectiveness of a treatment and/or to carry out a later 
monitoring.  The  detection  of  a  biological  recurrence is  
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Table 4. Post-therapeutic changes of CA 15-3 and CEA according to clinical and histological features. 
 

Parameter Characteristics 
CA 15-3 CEA 

Mean U/mL p-value Mean ng/L p-value 

Location of tumour 
Unilateral (n=28) 85.56±24.41 

0.000 
5.60±2.58 

0.000 
Bilateral (n=2) 1288.50±984.82 163.73±160.69 

      

Location on breast 
QSE (n=18) 220.50±125.62 

0.390 
23.61±18.07 

0.411 
Others (n=12) 83.63±31.07 4.93±2.59 

      

Tumour size (T) 
T2/T3 (n=8) 173.75±74.92 

0.951 
14.44±8.51 

0.927 
T4/Tx (n=22) 162.85±101.68 16.76±14.66 

      

Number of lymphadenopathy (N) 
N0/Nx (n=11) 47.19±26.46 

0.245 
4.33±2.86 

0.419 
N1/N2/N3 (n=19) 234.40±118.10 22.98±17.10 

      

Metastases (M) 
M0 (n=19) 53.97±18.07 

0.026 
2.45±0.56 

0.099 
M1 (n=11) 358.83±198.45 39.79±29.16 

      

SBRm 
II (n=27) 98.82±26.24 

0.003 
5.83±2.67 

0.001 
III (n=3) 768.15±752.59 108.97±107.73 

      

Histological type 
NSIC (n=27) 182.88±84.50 

0.511 
17.80±12.09 

0.657 
Others (n=3) 11.62±1.20 1.26±0.28 

 
 
 

Table 5. Post-therapeutic changes of CA 15-3 and CEA according to chemotherapeutic immunohistochemical characteristics. 
 

Parameter Characteristics CA 15-3 CEA 

Mean U/mL p-value Mean ng/L p-value 

Hormone receptors Yes (n=13) 277.16±172.55 0.208 34.65±24.74 0.140 

No (n=17) 80.56±24.41 1.99±0.40 

      

Immunohistochemical 

classification 

Luminal A (n=11) 320.29±202.51 0.580 40.68±29.06 0.590 

Triple negative (n=2) 39.96±11.55 1.50±0.58 

      

Ki67 ≤ 25 % (n=4) 724.87±531.79 0.185 98.86±76.79 0.178 

˃ 25 % (n=6) 107.56±50.75 8.74±5.01 

      

Chemotherapy line 1
st
 line (n=21) 68.28±20.65 0.024 3.63±1.55 0.079 

Multiple lines (n=9) 393.20±242.87 45.33±35.63 

      

Response to chemotherapy Good (n=14)  24.51±3.77 0.042 1.67±0.44 0.220 

Poor (n=16) 289.35±137.92 28.80±20.19 

 
 
 
earlier if one refers to the basal value of each patient 
rather than to a single statistical threshold (Yoo et al., 
2021).  

The mean pre-therapeutic CA 15-3 was 212.98 U/mL 
(Table 2), well above the normal value (<30 U/mL). On 
the other hand, the mean pre-therapeutic CEA was 3.13 
ng/L (Table 2); all patients had a normal  value  <  5 ng/L. 

The clinical significance of preoperative serum levels of 
CEA and CA 15-3 in breast cancer remains controversial. 
Indeed, Molina et al. (2010) found abnormal serum levels 
of CEA (> 5 μg / L) or CA 15.3 (> 30 kU / L) respectively 
in 12.7 and 19.6% of their patients. Serum concentrations 
of CEA and CA 15-3 were clearly linked to tumour size 
and   lymph   node   damage,   with    significantly   higher  



 
 
 
 
concentrations in large size tumours and those with 
lymph node damage (Molina et al., 2010). The lack of 
sensitivity and specificity of CEA led the expert groups to 
not recommend its measurement in the screening and 
diagnosis of carcinomas of various locations. Even in the 
initial assessment, the value of its measurement remains 
debated at the international level and some experts do 
not recommend it because it does not modify the 
therapeutic attitude (Durand and Beaudeux, 2011).  

Post-therapy CA 15-3 and CEA values were 137.69 
U/mL (n=12) and 5.31 ng/L (n=7), respectively, a 
decrease in the mean value for the former marker and an 
increase for the latter, but not statistically significant 
(Table 2). Of the patients with normal CA 15-3 before 
chemotherapy, five (5) maintained values below 30 U/mL, 
as did CEA, which remained normal. These pre-
therapeutic markers allowed us to infer a good prognosis 
which was confirmed by the clinical course of the 
patients. Many authors highlighted the correlation 
between the evolving profile of CA 15-3 and the response 
to treatment, and various recommendations stipulate that 
an initial elevation of CA 15-3 which does not return to 
the normal reflects a lack of response to treatment and 
constitutes an important unfavourable prognosis factor 
(Bushi and Trebicka, 2021). No significant variation of 
tumour markers was found based on epidemiological 
characteristics in the study (Table 3). However, analysis 
of marker variations based on clinical and histological 
characteristics revealed a significant association with 
tumour site and SBRm grade for both markers; and with 
presence of metastases for CA 15-3 (Table 4). We did 
not find a significant association of CA 15-3 and CEA 
values with the immunohistochemical characteristics of 
the patients (Table 5). Li et al. (2018) did not also find 
any difference of serum marker levels based on 
immunohistochemistry. On the contrary, other studies 
showed that CA15-3 levels differ significantly according 
to molecular subtype (Li et al., 2020; Ruswendro et al., 
2021). 

Variations of CA 15-3 were statistically significant 
according to patients' treatment line and response to 
chemotherapy; whereas the mean values of CEA showed 
no statistically significant variation according to these 
characteristics (Table V). Indeed, patients with a poor 
response to chemotherapy, as well as those who were at 
least at their second line had higher CA 15-3 values 
(Table V). The pattern was similar for CEA even if the 
variations were not statistically significant (Table 5). 
Then, CA 15-3 values were clearly linked with prognosis 
in patients and predicted response to treatment in our 
patients. The prognostic value of CA15-3 had been 
proven by some studies (Gonssaud et al., 2017; Li et al., 
2018; Uygur and Gümüş, 2021), while other studies 
reported negative results (Rasmy et al., 2016). For 
Ebeling et al. (2002) in a study of 1046 patients, CA15-3 
in univariate analysis but not in multivariate analysis was 
predictive of a poor  outcome.  In  a  review  paper,  Duffy  
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(2006) collected at least 10 studies and reported in a 
descriptive way that higher CA15-3 may be associated 
with a poor outcome, but he did not perform a pooled 
analysis to confirm the results. The reason why CA15-3 
can predict breast cancer prognosis is not very clear, but 
as CA15-3 is the soluble form of MUC1, this may be 
related to the function of MUC1. It has been reported that 
MUC1 does not only allow cancer cells to escape the 
immune system, but also promotes cancer cell migration 
by activating certain membrane receptors (Oral et al., 
2020; Khodabakhsh et al., 2021). CEA is less widely 
studied as a prognostic factor than CA15-3 because it is 
less positive and more controversial. Some studies 
reported that CEA does not allow to distinguish primary 
from metastatic breast cancer (Ebeling et al., 2002; 
Molina et al., 2010; Nan et al., 2017), but others reported 
that high CEA levels were associated with a poor 
prognosis of breast cancer (Li et al., 2018; Imran et al., 
2021; Ashour Byomy et al., 2021). These conflicting 
results of CA15-3 and CEA in breast cancer with respect 
to their prognostic value may be due to small sample 
sizes, variable study designs or other biases in each 
study. At present, the use of serum tumour markers in 
breast cancer is poorly established due to their low 
sensitivity and specificity. Many studies reported low 
positive CA15-3 and even lower CEA (Shao et al., 2015; 
Wu et al., 2014). Without more potent serum markers, 
although imperfect, CA15-3 and CEA remain the most 
commonly used biomarkers in breast cancer and are 
recommended for practical use by the American Society 
of Clinical Oncology (ASCO) (Harris et al., 2007). 
Likewise, the European Group on Tumour Markers 
recommended the use of CA15-3 and CEA to assess the 
prognosis of breast cancer (Duffy et al., 2017). 
 
 
Conclusion 
 
As the most common malignancy in women, breast 
cancer is a great threat for women's health worldwide. Its 
treatment by chemotherapy requires relevant clinical, 
radiological and biological evidence to assess the 
response to treatment. Our study allowed a quantitative 
assessment of tumour markers CA 15-3 and CEA. The 
main limitations of the study are the size of the population 
and the fact that tumour markers were measured in a 
limited number of patients before chemotherapy. Our 
results suggest that the levels of these markers, 
particularly CA 15-3, may be useful in predicting the 
prognosis of breast cancer in patients. As the 
examination of these markers is still not widely used in 
daily clinical practice, the data obtained provided 
important information for identifying patients with a poor 
response to chemotherapy. However, individual biological 
monitoring should be ensured by a single laboratory and 
a single technique. Interpretation of the levels of these 
markers  must   take   into   account    their    evolutionary  
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profiles, but also the clinical and radiological conditions of 
the patients. 
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