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Summary

Purpose: To evaluate the correlation between c-erbB2 
expression, lymphovascular invasion and other biological 
and clinical prognostic variables and preoperative CA 15-3 
and CEA levels in patients with early-stage and locally ad-
vanced breast cancer.

Methods: Preoperative serum concentrations of CA 15-
3 and CEA were measured in 123 patients undergoing surgi-
cal treatment for stage I-III breast cancer and the association 
between these markers and clinical and biological variables 
were evaluated.

Results: With cut-off values of 45 U/ml (CA 15-3) and 
2.5 ng/ml (CEA), the sensitivity for CA 15-3 and CEA was 
10% and 24% and their mean values were 23 U/ml and 2.32 
ng/ml, respectively. A significant correlation between preoper-
ative levels of CA 15-3 and CEA was noticed (p=0.023). Pre-
operative CA 15-3 levels were significantly higher in patients 

with tumors > 5 cm (p<0.0001), with positive axillary lymph 
nodes (p=0.04), with increasing nodal burden (p= 0.025) and 
in patients with stage III disease (p=0.003). Tumor size >5 cm 
(p=0.002), increasing axillary nodal burden (p=0.02) and 
stage III disease (p<0.0001) were also significantly correlated 
with CEA values above the cut-off level. There were no corre-
lations between CA 15-3 and CEA levels and other variables 
including c-erbB2 expression, age, grade, hormone receptor 
status, and lymphovascular invasion.

Conclusion: Preoperative CA 15-3 and CEA levels are 
significantly correlated with tumor size, axillary nodal status 
and stage in patients with non-metastatic breast carcinoma. 
No correlation between preoperative values of CA15-3/CEA 
and c-erbB2 status, lymphovascular invasion and other prog-
nostic factors was detected.
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Introduction

Breast cancer is the foremost cause of cancer 
death in women along with lung cancer, and 1 of ev-
ery 10 women in the United States is anticipated to de-
velop breast carcinoma. However, there is increasing 
evidence that early diagnosis with the use of screening 
methods is associated with reduced cancer mortality 
for women 50 years of age and older and today more 
than 90% of patients have only localized disease at the 
time of initial diagnosis [1,2].

The optimum management of patients with breast 
cancer requires a multidisciplinary approach and sev-
eral factors are determined for assessing prognosis or 

predicting response to therapy. In 1999 The College of 
American Pathologists presented a Consensus State-
ment summarizing the prognostic factors in breast 
cancer by dividing them into 3 categories. Factors in 
category I that were proven to be of prognostic impor-
tance included tumor size, lymph node status, micro-
metastasis, histologic grade, mitotic count and hor-
monal receptor status. The expression of c-erbB2, p53 
mutations, lymphovascular invasion and DNA ploidy 
were included in category II and tumor angiogenesis, 
epidermal growth factor receptor (EGFR), transform-
ing growth factor-alpha, Bcl-2 and overexpression of 
cathepsin-D were included in category III [3].

CEA and CA 15-3 are the best investigated tumor 
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Regarding these results, the aim of our study was 
to evaluate the correlation between c-erbB2 expres-
sion, lymphovascular invasion and other biological and 
clinical prognostic variables and preoperative CA 15-3 
and CEA levels in patients with early-stage and locally 
advanced breast cancer and discuss the recent findings 
in the literature.

Methods

In the present study, 123 patients with stage I, II 
and III breast cancer referred to Kocaeli University, 
Faculty of Medicine between July 2002 and Septem-
ber 2005 were reviewed. Tumors with direct extension 
to the chest wall or skin (pT4) were not included. The 
other exclusion criteria were the presence of another 
cancer or previous cancer history, receiving any neo-
adjuvant treatment and bilateral or multifocal tumors.

Patient median age was 50 years (range 28-86). Of 
123 patients, 94 (76%) had stage I and II disease while 
the remaining 29 patients (24%) had stage III disease. 
All patients underwent either modified radical mastec-
tomy or breast-conserving surgery. The presence of dis-
tant metastases was excluded by chest X-ray or comput-
ed tomography (CT), liver ultrasound, bone scanning 
and laboratory tests prior to surgical treatment. Preop-
erative CEA and CA 15-3 serum levels were measured 
one or two weeks before the operation in all patients. 
CA 15-3 levels estimation was carried out by two-step 
sequential chemiluminescent enzyme-linked immuno-
metric assay (Immulite 2000 BR-MA, DPC, Diagnostic 
Products Corporation, Los Angeles, USA). CEA levels 
estimation was carried out using solid-phase, two-site 
sequential chemiluminescent enzyme-linked immuno-
metric assay (Immulite 2000 CEA, DPC, Diagnostic 
Products Corporation, Los Angeles, USA). Cut-off lim-
its were taken as 2.5 ng/ml for CEA and 45 U/ml for CA 
15-3, as recommended by the manufacturer.

Thirty-one (25%) patients had pT1 disease, 74 
(60%) pT2 and 18 (15%) had pT3 disease. The median 
number of dissected axillary lymph nodes was 11 (range 
5-29) and nodes were negative (pN0) in 55 (44%) pa-
tients, 1-3 positive in 35 (28%), 4-9 positive in 18 (15%) 
and ≥10 positive in 15 (13%) patients. Estrogen (ER) 
and progesterone (PR) receptors were both positive in 
40 (33%) patients and positive c-erbB2 expression was 
present in 47 (38%) patients. These variables and other 
patient characteristics are listed in Table 1.

Statistical analysis

Statistical analysis was conducted with SPSS 

markers in patients with breast cancer but their sensitivity 
and specificity are low and therefore the ASCO panel in 
1996 concluded that “routine use of CA 15-3 and CEA to 
monitor the course of therapy cannot be recommended.” 
[4]. However, in the same panel it was also stated that “in 
exceptional circumstances such as the presence of osse-
ous metastasis, which are difficult to evaluate clinically, 
the marker level may be able to support the clinical es-
timate of disease status.” Furthermore, although their 
clinical benefits are still controversial, many clinicians, 
especially in Europe, still use widely CEA and CA 15-3 
for the follow-up of women with diagnosed breast cancer.

Despite this statement, there are also some stud-
ies stating that high levels of preoperative CEA and CA 
15-3 in patients with breast cancer are related to poor 
prognosis, preoperative CEA and CA 15-3 are corre-
lated exclusively with the size of the tumor and preop-
erative CA 15-3 level is positively correlated with the 
number of level I and II positive lymph nodes [5-13]. 
Evaluating 368 patients with breast cancer, Schering et 
al. showed that preoperative CA 15-3 levels were sig-
nificantly correlated with tumor size and nodal burden 
and the concentrations were also significantly related to 
both disease-free survival (p < 0.001) and overall sur-
vival (p <0.001) [9]. Duffy et al. also analyzed the corre-
lation between preoperative CA 15-3 level and progno-
sis and other biological and clinical variables and they 
also reported that CA 15-3 concentrations were signifi-
cantly higher in patients with larger tumors (p=0.002), 
with increasing nodal burden (p=0.004) and in those 
younger than 50 years. The authors also reported that 
patients with high preoperative concentrations of CA 
15-3 (>30 U/ml) had a significantly shorter overall sur-
vival than those with low concentrations and CA 15-3 
predicted outcome in different subgroups of patients, 
and was also predictive of outcome irrespective of the 
type of adjuvant therapy administered [13]. In these two 
large studies, preoperative CEA levels were not evaluat-
ed; however, there are also some smaller studies stating 
that there is also a correlation between the CEA levels 
at diagnosis and the stage of cancer, and a positive rela-
tionship between serum CEA levels and biologic char-
acteristics of breast cancer were also reported [14,15].

However, the relationship between c-erbB2 ex-
pression and CA 15-3 and CEA are evaluated in only a 
few series in the literature and the results are variable 
[20-22]. Saghatchian et al. [16] stated that pretreat-
ment levels of c-erbB2 correlated positively with CA 
15-3 while Ali et al. showed that serum CA 15-3 and 
c-erbB2 were weakly correlated (r = 0.39; p < 0.0001) 
[17]. Despite these findings, in their study, Molina et 
al. reported that serum c-erbB2 level was not correlated 
with either CEA or CA 15-3 levels [18].
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Results

According to the cut-off level of 45 U/ml the 
sensitivity of CA 15-3 for the whole group was 10% 
(12/123 patients) and the mean CA 15-3 value was 23 
U/ml (range 8.8-445). For CEA the sensitivity for the 
cut-off level of 2.5 ng/ml was 24% (29/123 patients) 
and the mean value was 2.32 ng/ml (range 0.45-23.1) 
(Table 2). A significant correlation between preopera-
tive levels of CA 15-3 and CEA was present (p=0.023). 
There was also a strong correlation between ER and 
PR rates (p < 0.0001) and ER and c-erbB2 expression 
(p=0.024). A strong correlation between tumor size and 
axillary nodal status (positive or negative) was also de-
termined (p=0.003) (Table 3).

Relationship between CA 15-3 and prognostic factors

Preoperative CA 15-3 levels were significantly 
higher in patients with tumors >5 cm (p < 0.0001), with 
positive axillary lymph nodes (p=0.04), with increas-
ing nodal burden (p=0.025) and in patients with stage 
III disease (p=0.003) (Table 3).

Among 105 patients with tumor size < 5 cm, only 5 
(4%) patients had CA 15-3 levels above the cut-off level.

package program, version 12.0. The variables that were 
analyzed for their relationship between CA 15-3 and 
CEA levels and prognostic significance were age, lym-
phovascular invasion, stage, histological grade, tumor 
size, nodal status, ER and PR status and the expres-
sion of c-erbB2. The Mann-Whitney U-test was used 
for relating CA 15-3 and CEA concentrations to other 
variables in the case of non-normal distribution (i.e., T 
stage, histological grade) and the chi-square test was 
used for comparison of qualitative variables, and to 
evaluate the linear relationship between pairs of quan-
titative variables. A value of p < 0.05 was considered to 
be statistically significant.

Table 1. Patient characteristics

Characteristics n %

Histopathology
Invasive ductal carcinoma (IDC) 98 80
Invasive lobular carcinoma (ILC) 6 5
IDC+ILC 11 9
Others 8 6

Age (years)
Range 28-86
< 50 59 47
≥ 50 64 53

Tumor size (cm)
0- < 2 (T1) 31 25
2-5 (T2) 74 60
>5 (T3) 18 15

Axillary nodal status
Negative nodes 55 44
1-3 positive (N1) 35 28
4-9 positive (N2) 18 15
≥10 positive (N3) 15 13

Stage
I-II 94 76
III 29 24

Histological grade
1 20 16
2 81 66
3 22 18

Estrogen receptor
Negative 40 33
Positive 83 67

Progesterone receptor
Negative 40 33
Positive 83 67

c-erbB2 expression
Negative 76 62
Positive 47 38

Intraductal component
Negative 70 57
Positive 53 43

Lymphovascular invasion
No 75 61
Yes 48 39

Table 2. Mean CA 15-3 and CEA levels and their correlation

 Sensitivity  (Patients Mean Range p-value
 (%) no./total) value

CA 15-3 10 (12/123) 23 U/ml 8.8-445 0.023
CEA 24 (29/123) 2.32 ng/ml 0.45-23.1

Table 3. Association between preoperative serum CA 15-3 con-
centrations and tumor size, axillary nodal status, number of posi-
tive lymph nodes and stage

Characteristics Percent of patients p-value
 with increased serum CA 15-3
 (no. of patients/total)

Tumor size (cm)   <0.0001
<2 6 (2/31)
2-5 4 (3/74)
>5 38 (7/18)

Lymph node status   0.04
Negative 3 (2/55)
Positive 15 (10/68)

Number of positive nodes   0.025
1-3 11 (4/35)
4-9 17 (3/18)
> 10 20 (3/15)

Stage   0.003
I-II 5 (5/94)
III 24 (7/29)
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above the cut-off level. Unlike CA 15-3, axillary lymph 
node positivity did not reach statistical significance, 
however there was also a trend in node positive patients 
for having higher CEA levels (p=0.09). Like CA 15-3, 
the other variables also had no significant relationship 
with preoperative CEA concentrations. The results for 
CEA are summarized in Table 5.

Discussion

In patients with breast cancer, prognostic factors 
are useful in identifying those whose outcome is favor-
able and whose prognosis is poor with conventional ap-
proaches, hence warranting consideration for more ag-
gressive therapies. Tumor size, histological grade and 
nodal status are the major prognostic factors. Among 
these factors the most significant prognostic indicator 
for patients with early-stage breast cancer is the pres-
ence or absence of axillary lymph node involvement. 
However, with the advent of mammography, approxi-
mately two thirds of newly diagnosed breast cancer pa-
tients have node-negative disease and in some patients 
without axillary nodal involvement the appropriate 
treatment, especially the use of adjuvant chemotherapy, 
is under debate regarding the prognostic factors that are 
already used. Therefore, the need for new variables for 
determining prognosis has become clear. Also, the in-
corporation of tumor markers such as alpha-fetoprotein 
(AFP), human chorionic gonadotropin (HCG), and lac-
tate dehydrogenase (LDH) into the Union Internatio-
nale Contre le Cancer (UICC) staging system for testic-
ular germ cell tumors and the recommendation to add 

Analyzing serum CA 15-3 concentrations above 
the cut-off level, a significant difference was found be-
tween patients with positive axillary lymph nodes com-
pared with those without nodal involvement (p=0.04).

Increasing nodal burden was also significantly 
related with preoperative CA 15-3 values above the 
cut-off, since 6 of 84 patients (7%) with ≤ 3 positive 
lymph nodes had increased CA 15-3 levels while this 
rate raised to 22% (6 of 27 patients) in patients with ≤ 4 
positive nodes (p=0.025).

CA 15-3 concentrations were also significantly 
higher in patients with stage III disease (5 of 94 patients 
with stage I-II disease vs. 7 of 29 patients with stage III 
disease, p=0.003).

Table 3 summarizes the relationship between CA 
15-3 concentrations and tumor size, nodal status and 
stage.

There were no correlations between CA 15-3 
level and other variables including age (p=0.6), grade 
(p=0.64), ER status (p=0.95), PR status (p=0.2), lym-
phovascular invasion (p=0.5) and c-erbB2 expression 
(p=0.2) (Table 4).

Relationship between CEA and prognostic factors

Tumor size >5 cm (p=0.002), increasing axillary 
nodal burden (p=0.02) and stage III disease (p=0.001) 
were also significantly correlated with CEA values 

Table 5. Association between preoperative serum CEA concen-
trations and tumor size, nodal status, number of positive lymph 
nodes and stage

Characteristics Percent of patients p-value
 with increased serum CEA
 (no. of patients/total)

Tumor size (cm)   0.002
<2 19 (6/31)
2-5 17 (3/74)
>5 55 (10/18)

Lymph node status   0.09
Negative 16 (9/55)
Positive 15 (20/68)

Number of positive nodes   0.02
1-3 11 (6/35)
4-9 17 (7/18)
≥10 20 (7/15)

Stage   0.001
I-II 16 (15/94)
III 48 (14/29)

Table 4. Association between CA 15-3 concentrations and histo-
logical grade, c-erbB2 expression, hormone receptor status and 
lymphovascular invasion

Characteristics Percent of patients p-value
 with increased serum CA 15-3
 (no. of patients/total)

Age (years)   0.6
<50 8 (5/59)
≥50 11 (7/64)

Histological grade   0.6
1 5 (1/20)
2 10 (8/81)
3 13 (3/22)

c-erbB2 expression   0.2
Negative 6 (5/76)
Positive 15 (7/47)

Estrogen receptor status   0.95
Negative 10 (4/40)
Positive 9 (8/83)

Progesterone receptor status   0.2
Negative 15 (6/40)
Positive 7 (6/83)

Lymphovascular invasion   0.5
Negative 8 (6/75)
Positive 12 (6/48)
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tive of the type of adjuvant therapy administered (hor-
mone therapy/ chemotherapy or radiotherapy) [13].

Lumachi et al. reported that CEA and CA 15-3 
correlated exclusively with the size of the tumor [6] 
while Seker et al. stated that the only variable that CA 
15-3 was positively correlated was the number of level 
I and II positive lymph nodes [7].

In the Kumpulainen et al. study the disease-spe-
cific survival (DSS) at 5 years was 86% and 45% with 
normal and abnormal CA 15-3 values, respectively 
(p=0.0006). Five-year DSS in patients with stage I and 
III was 95% and 81%, while it was 70% and 33% in 
stage III and IV patients, respectively (p=0.00023) [20].

There are also some studies stating that CEA level 
is also correlated with prognosis and some other biolog-
ic and clinical variables in patients with breast cancer. 
Schwartz et al. analyzed the relationships between CEA 
and ER, PR, age, menstrual status, histological grade, 
race and pathological stage and found that preoperative 
CEA level was related only to pathologic stage [15].

Lokich et al., in a different study, showed that ris-
ing CEA levels were correlated with subsequent pro-
gression of disease in all patients with elevated baseline 
levels at a minimum of 8 weeks before the progression 
was clinically evident [14].

However, the relationship between these markers 
and c-erbB2 expression is tested only in limited stud-
ies [16-18]. In the Saghatchian et al. trial, pretreatment 
levels of c-erbB2 correlated positively with CA 15.3 
(p=0.0169), pathological tumor size (p=0.0082), num-
ber of involved lymph nodes (p=0.0160) and histologi-
cal grading (p=0.0086) [16]. Evaluating 566 patients 
with non-metastatic breast cancer, Ali et al. also stated 
that serum CA 15-3 and c-erbB2 were weakly corre-
lated (r=0.39; p < 0.0001) [17]. Despite these findings 
Molina et al. prospectively evaluated 3 tumor markers 
(c-erbB2, CEA and CA 15-3) and stated that all these 
markers were independent prognostic factors for dis-
ease-free survival and reported that serum c-erbB2 lev-
el was not correlated with either CEA or CA 15-3 lev-
els [18].

Like the Molina et al. results, our data also con-
firm that there is no correlation between c-erbB2 status, 
lymphovascular invasion and other prognostic factors 
between preoperative CA 15-3 and CEA levels. How-
ever, these markers are significantly correlated with tu-
mor size, axillary nodal status and stage in patients with 
non-metastatic breast carcinoma.

In a recent study, Lialiaris et al. stated that ER and 
E-cadherin were expressed more commonly in tumors 
of low histological grade and small number (≤ 3) of 
metastatic lymph nodes, whereas c-erbB2 and the p53 
gene were usually expressed in breast tumors of high 

preoperative CEA concentrations to the staging system 
for colorectal cancer by the American Joint Committee 
on Cancer (AJCC) have led the investigators to test the 
role of preoperative CA 15-3 and CEA concentrations 
in determining prognosis in patients with breast cancer.

CA 15-3 is a breast-associated antigen encoded 
by the MUC-1 gene and is the most widely used tumor 
marker in breast cancer. However, there is a general 
acceptance that the current role of CA 15-3 in clinical 
practice includes the diagnosis of symptomatic me-
tastases and the monitoring of response to treatment 
in patients with metastatic breast carcinoma since its 
sensitivity and specificity are lower. CEA is a glycopro-
tein that is normally found in embryonic endodermal 
epithelium but is also produced by malignant tissues. 
It is elevated in 30-50% of patients with symptomatic 
metastatic breast cancer but its specificity is also lower 
since increased levels have been also detected in pa-
tients with colorectal cancer and gastrointestinal, lung, 
ovarian, prostate, liver and pancreatic cancers.

Despite their low sensitivity and specificity, the 
results of the studies testing the relationship between 
these markers and prognosis showed that high preop-
erative CA 15-3 and/or CEA concentrations predict ad-
verse outcome in patients with breast cancer [10-16] 
and they are also independent prognostic factors [16-
22]. The relationship between these tumor markers and 
traditional prognostic factors in breast cancer is also 
tested in these series.

In the Schering et al. study, that evaluated 368 pa-
tients with early breast cancer, a significant positive as-
sociation was found between CA 15-3 concentrations 
and both tumor stage and the number of involved ax-
illary lymph nodes. Patients with high concentrations 
of CA 15-3 had a significantly worse prognosis com-
pared with those with low concentrations. The prob-
ability of disease-free survival at 5 years was 44% in 
patients with high CA 15-3 levels compared with 65% 
in patients with low CA 15-3 levels (p=0.002). Overall 
survival was 67 and 83%, respectively (p=0.001) [9].

Gion et al. evaluated 362 patients with breast car-
cinoma and also reported that there was a significant 
positive correlation between tumor size and CA 15-3 
level. According to their findings, the risk of relapse in-
creased progressively starting from a value of approxi-
mately 10 U/ml of CA 15-3 [19].

Another study by Duffy et al. also confirmed the 
findings of these studies by reporting that CA 15-3, as a 
prognostic factor, was independent of tumor size, axil-
lary node status, and age and patients with high preop-
erative CA 15-3 levels (>30 units/L) had a significantly 
shorter overall survival than those with low concentra-
tions. CA 15-3 was also predictive of outcome irrespec-
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breast cancer. Cancer 1998; 83: 2521-2527.
10. Berruti A, Tampellini M, Torta M, Buniva T, Gorzegno G, 

Dogliotti L. Prognostic value in predicting overall survival 
of two mucinous markers: CA 15-3 and CA 125 in breast 
cancer patients at first relapse of disease. Eur J Cancer 1994; 
30A: 2082-2084.

11. Ebeling FG, Stieber P, Untch M et al. Serum CEA and CA 15-
3 as prognostic factors in primary breast cancer. Br J Cancer 
2002; 22: 1217-1222.

12. Coveney EC, Geraghty JG, Sherry F et al. The clinical value 
of CEA and CA 15-3 in breast cancer management. Int J Biol 
Markers 1995; 10: 35-41.

13. Duffy M, Duggan C, Keane R et al. High preoperative CA 15-
3 concentrations predict adverse outcome in node-negative and 
node-positive breast cancer: Study of 600 patients with histolog-
ically confirmed breast cancer. Clin Chem 2004; 50: 3 559-563.

14. Lokich JJ, Zamcheck N, Lowenstein M. Sequential carcino-
embryogenic antigen levels in therapy of breast cancer. Ann 
Intern Med 1978; 89: 902-906.

15. Schwartz MR, Randolph RL, Panko WB. CEA and steroid 
receptors in the cytosol of carcinoma of the breast: relation-
ship to pathologic and clinical features. Cancer 1985; 55: 
2464-2471.

16. Saghatchian M, Guepratte S, Hacene K, Neumann R, Floi-
ras JL, Pichon MF. Serum HER-2 extracellular domain: re-
lationship with clinicobiological presentation and prognostic 
value before and after primary treatment in 701 breast cancer 
patients. Int J Biol Markers 2004; 19: 14-22.

17. Ali SM, Leitzel K, Chinchilli VM et al. Relationship of serum 
HER-2/neu and serum CA 15-3 in patients with metastatic 
breast cancer. Clin Chem 2002; 48: 1314-1320.

18. Molina R, Filella X, Zanon G et al. Prospective evaluation 
of tumor markers (c-erbB-2 oncoprotein, CEA and CA 15.3) 
in patients with locoregional breast cancer. Anticancer Res 
2003; 23: 1043-1050.

19. Gion M, Boracchi P, Dittadi R et al. Prognostic role of serum 
CA 15.3 in 362 node-negative breast cancer. An old player for 
a new game. Eur J Cancer 2002; 38: 1181-1188.

20. Kumpulainen EJ, Keskikuru R, Johansson RT. Serum tumor 
marker CA 15.3 and stage are the two most important predic-
tors of survival in primary breast cancer. Breast Cancer Res 
Treat 2002; 76: 95-102.

21. Canizares F, Sola J, Perez M et al. Preoperative values of CA 
15-3 and CEA as prognostic factors in breast cancer: a multi-
variate analysis. Tumour Biol 2002; 22: 273-281.

22. Tampellini M, Berutti A, Gerbino A et al. Relationship be-
tween CA 15-3 serum levels and disease extent in predict-
ing overall survival of breast cancer patients with newly di-
agnosed metastatic disease. Br J Cancer 1997; 75: 698-702.

23. Lialiaris TS, Georgiou G, Sivridis E et al. Prognostic and pre-
dictive factors of invasive ductal breast carcinomas. J BUON 
2010; 15: 79-88.

24. Kesisis G, Kontovinis LF, Gennatas K, Kortsaris AH. Bio-
logical markers in breast cancer prognosis and treatment. J 
BUON 2010; 15: 447-454.

25. Baskic D, Ristic P, Pavlovic S, Arsenijevic N. Serum HER2 and 
CA 15-3 in breast cancer patients. J BUON 2004; 9: 289-294.

histological grade and increased number (>3) of meta-
static lymph nodes [23].

Kesisis et al. and Baskic et al. also showed that 
biological markers exhibit prognostic and predictive 
significance in breast cancer and could be used to guide 
personalized treatment by estimating patient prognosis 
and risk of relapse and tailor accordingly therapeutic 
approaches [24,25].

Regarding our findings we believe that-correlated 
with tumor size, histological grade and hormonal re-
ceptor status-these markers can provide independent 
prognostic information, especially in node-negative 
breast cancer, and can be used as complementary tools 
when deciding to administer adjuvant chemotherapy 
or not. High preoperative CA 15-3 and CEA concen-
trations may also guide physicians to consider more 
aggressive treatments in patients with axillary nodal 
involvement. Considering the development in molecu-
lar and genetic analyses in breast cancer further clinical 
studies may be warranted to optimize the use of these 
markers in advanced disease as well as to utilize their 
use in screening and diagnosis of early breast tumors.
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