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Abstract To assess the prognostic value of presurgical

CA15.3 in a large cohort of patients with early breast

cancer. A total of 7.942 consecutive patients with breast

cancer operated at the European Institute of Oncology

between 1998 and 2005 and with presurgical values of CA

15.3 available were included. We explored patterns of

recurrence by baseline CA 15.3 values. Mean CA15.3 was

17.0 U/ml. CA15.3 was associated with age, tumor size,

nodal involvement, Ki-67 labeling index, grade, HER2

expression, molecular subtype, and perivascular inva-

sion. CA15.3 was independently associated with distant

metastases [HR [ 20 U/ml vs. B 20 U/ml: 1.34 (95% CI

1.15–1.56)] and death [HR [ 20 U/ml vs. B 20 U/ml: 1.30

(95% CI 1.11–1.53)]. When considering CA15.3 as con-

tinuous variable, we observed a constant risk of metastasis

and death from the lowest values to about 15–20 U/ml, and

then a significantly increasing risk with increasing values

of CA15.3. Finally, CA15.3 provided significant additional

information to the common prognostic factors to predict

the occurrence of metastases (C-index P value 0.04). In

patients with operable breast cancer, presurgical CA15.3

value is an independent prognostic factor for metastases

and deaths. CA15.3 provides additional information to the

common prognostic factors and should be considered in the

adjuvant therapeutic algorithm.
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Introduction

Serum tumor markers are routinely used in the manage-

ment of patients with different cancers [1]. In breast cancer

patients carbohydrate antigen 15.3 (CA15.3) is considered

the serum marker of choice. It is a transmembrane glyco-

protein encoded by the MUC1 gene, defined by reactivity

with two monoclonal antibodies, DF3 and 115-D8, in a

sandwich immunoassay [2]. MUC1 gene is involved in cell

adhesion, reducing cell to cell aggregation, and cell

adherence to extracellular matrix [3], induces an immu-

nosuppressive action [4–6] and therefore facilitates
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metastasis formation [7, 8]. It is heterogeneously expressed

on the apical surface of different normal epithelial cell

types, but it is aberrantly overexpressed in 90% of breast

cancer [9].

CA 15-3 is elevated in patients with distant metastasis,

but rarely in patients with early breast cancer. Owing to its

low sensitivity in early stages, the use of this marker as a

screening or diagnostic tool is not recommended. In 2007,

the last update of the American Society of Clinical

Oncology (ASCO) regarding the use of tumor markers in

breast cancer, recommends that CA15.3 should be used to

monitor patients with advanced breast cancer, especially in

case of a disease difficult to evaluate with standard criteria

[10]. On the other hand, although several studies [11–20]

supported its clinical prognostic value in early stage breast

cancer, strong evidence is still lacking. Therefore, the

ASCO panel stated that the data available were insufficient

to recommend the use of CA15.3 for screening, diagnosis,

staging, and monitoring for recurrence after primary breast

cancer therapy [10].

The aim of this study was to clarify the prognostic value

of preoperative CA15.3 determination in a large number of

patients with operable breast cancer undergoing curative

surgery, for whom a long follow-up was available. To this

end we reviewed the relationship between the level of the

marker with (i) clinico-pathological parameter, and (ii)

clinical outcome in a series of 7,942 patients.

We explored patterns of recurrence also according to

preoperative CA15.3 values in immunohistochemically

defined tumor subtypes. In fact recommendations for

selection of adjuvant systemic treatments in patient sub-

populations were recently proposed based on the recogni-

tion of biological subtypes with specific responses to

systemic and local therapies [21]. Five groups (Luminal A,

Luminal B HER2 negative, Luminal B HER2 positive,

HER2 positive (non-luminal), and triple negative) were

identified based on expression of estrogen (ER) and pro-

gesterone receptor (PgR), overexpression and/or amplifi-

cation of the HER2 oncogene, and Ki-67 labeling index

[22]. The recognition of specific prognostic factors for a

specific immunohistochemically defined tumor subtype

might be relevant for the development of tailored adjuvant

treatment options.

Patients and methods

We collected information on all consecutive breast cancer

patients candidate for surgical treatment at the European

Institute of Oncology between July 1998 and December

2005. All cases were prospectively entered into the IEO

breast cancer database and discussed at the weekly

multidisciplinary meeting, which is attended by breast

surgery, medical oncology, radiotherapy, and pathology

specialists and which results in a proposal for postoper-

ative adjuvant treatments. We excluded male patients,

patients with synchronous distant metastases, bilateral or

recurrent tumor, previous cancer, and those receiving

primary medical treatment. Overall, 8.827 women were

selected. Among them, 7.942 (90%) had also the pre-

surgical CA15.3 determined, and represented this study

population.

Pathological assessment included evaluation of the pri-

mary tumor size, histological type, and of lymph nodes

status including a sentinel node biopsy, when applicable.

Tumor grade, peritumoral vascular invasion (PVI), ER,

PgR, and Ki-67 labeling index were determined by

immunohistochemistry (IHC) as previously described [23,

24] and recorded as the percentage of immunostained cells.

HER2 was assayed by IHC and fluorescent in situ

hybridization (FISH) using standard reagents and proce-

dures [25] and was considered positive if FISH showed a

ratio of HER2 to chromosome 17 of 2.0 or greater, or based

only on IHC score of 3? (in 0.5% of cases).

Blood samples were collected preoperatively from

patients with a newly diagnosed breast cancer, attending

clinical evaluation prior to surgical intervention. Blood

specimens were allowed to clot before being centrifuged at

11009g for 10 min and the serum values of CA15.3 were

determined using the Abbott ASXYM system.

Each patient was followed for disease recurrence and

survival status with a median follow-up of 75 months

(range 1–147). The primary outcome was loco-regional

disease-free survival (LRDFS), defined as the first breast

cancer recurrence, secondary end points included distant

disease-free survival (DDFS) and overall survival (OS).

The prognostic impact of CA15.3 was analyzed con-

sidering both the standard cut-point of 31 U/ml and the

quartile values.

Patients underwent either a modified radical mastectomy

[1.501 patients (18.9%)] or a partial mastectomy [quad-

rantectomies 6.441 patients (81.1%)].

Following surgery, all cases were discussed during the

weekly multidisciplinary meeting attended by surgeons,

medical oncologists, radiation oncologists, and patholo-

gists. The proposal for adjuvant systemic treatment was

made on the basis of biological features, staging, previous

treatments, comorbidities, and patient’s preference: 4,297

(54.1%) patients received hormonotherapy alone, 2,275

(28.7%) hormonotherapy and chemotherapy, 976 (12.3%)

chemotherapy alone, and 323 (4.1%) no adjuvant

systemic treatment. Furthermore, 71 (0.9%) patients

received target therapy (Trastuzumab) in combination

with chemotherapy.
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Statistical methods

Differences between means were tested using the Wilco-

xon test, when comparing two groups, and the Kruskal–

Wallis test, when comparing three or more groups.

Recurrences within the same breast and/or the regional

nodes were considered as loco-regional events. Distant

metastases and deaths from breast cancer as first events

were treated as distant recurrences. If patients had simul-

taneous loco-regional and distant events they were con-

sidered as having a distant recurrence. Crude cumulative

incidences of loco-regional events were computed in a

competing risk framework with distant events, contralateral

tumors, and non-breast primary tumors being treated as

competing events. For the crude cumulative incidences of

distant events, loco-regional events, contralateral tumors,

and non-breast primary tumors were treated as competing

events. Cumulative incidences were compared across dif-

ferent subgroups by means of the Gray test [26]. Cumu-

lative mortality was calculated as the cumulative incidence

of deaths from any cause and the Log-rank test was used to

assess survival differences between groups.

In order to investigate the shape of the relationship

between CA15.3 and the hazard of events, Cox propor-

tional hazard models were fitted, adjusted for age, pT, pN,

HER2, ER, PgR, Ki-67, and IVP. CA15.3 was firstly

modeled as a categorical variable. Then, restricted cubic

spline models were used. Cubic splines are smoothly joined

piecewise third-order polynomials [27]. Polynomials are

fitted within intervals delimited by knots, and restrictions

are placed on the resulting curve to insure a smooth

appearance at the knot points. A four-knot analysis was

performed. Results were presented in terms of Hazard ratio

(HR), using the median value of CA15.3 as reference

(HR = 1). Owing to the skewness of the distribution of

CA15.3, the log-transformed data were used in the analyses

and reported on the log scale in the figures.

Finally, the performance of the multivariable models

was studied with respect to discrimination. Discrimination

refers to the ability of the model to separate those who

experience a distant metastasis from those who do not or to

separate those who die and those who do not. It was

quantified by a measure of concordance, the c-statistic. The

c-statistic lies between 0.5 (no discrimination) and 1

(perfect discrimination). A Cox model including age, pT,

pN, HER2, ER, PgR, Ki-67, and IVP was compared with a

model including the same covariates and CA15.3. Differ-

ences in C statistics after the addition of CA15.3 were

evaluated with the method described by Antolini et al. [28].

All analyses were carried out with the SAS software (SAS

Institute, Cary, NC) and the R (http://cran.r-project.org/)

software with the Harrell’s Design and Hmisc libraries. All

the reported P values were two sided.

Results

CA15.3 and clinicopathological characteristics

Clinicopathological characteristics in association with pre-

operative CA15.3 values are shown in Table 1. Overall,

median and mean values of CA15.3 were 15.1 and 17.0

U/ml, respectively. CA15.3 was associated with age, tumor

size, nodal involvement, Ki67, histological grade, HER2

expression, molecular subtype, and perivascular invasion.

Other prognostic factors, such as histological type and ER/

PgR receptor status, were not related to the preoperative

concentration of CA15.3.

CA15.3 and outcome

After a median follow-up time of 75 months (range

15–147), 391 (4.9%) patients had a loco-regional recur-

rence, 758 (9.5%) had a distant metastasis and 702 (8.8%)

patients died (5-year cumulative incidences were 3.9, 8.6,

and 6.1%, respectively, Table 1). A detailed description of

events is reported in Table 2. Among all deaths, 523 out of

702 (74.5%) were due to breast cancer, 126 (17.9%) to

other causes, and 53 (7.6%) to unknown causes.

Univariate analysis is reported in Table 1. Age, histo-

type, tumor size, nodal involvement, ER and PgR status,

Ki67, HER2, molecular subtype, tumor grade, perivascular

invasion were significantly associated with all types of

event. CA15.3 was a statistically significant prognostic

factor for distant metastases and deaths (P \ 0.01) using

both the standard cut point of 31 U/ml and the quartiles of

the distribution, but not for loco-regional events (P = 0.32

and P = 0.45 using the cut-point of 31 U/ml and the

quartiles, respectively). Kaplan–Meier curves are shown in

Fig. 1a, c–e. CA15.3 was a significant predictor of

metastases and deaths also at multivariable analysis:

HR [ 20 U/ml vs. B 20 U/ml: 1.34 (95% CI 1.15–1.56) for

metastases and HR [ 20 U/ml vs. B 20 U/ml: 1.30 (95%

CI 1.11–1.53) for deaths. We also performed the analysis

including the standard cut-point of 31 U/ml and we

obtained the following results: HR 20.1–31 U/ml vs. B 20

U/ml: 1.26 (95% CI 1.06–1.49) and HR [ 31 U/ml vs.

B 20 U/ml: 1.56 (95% CI 1.23–1.99) for metastases and

HR 20.1–31 U/ml vs. B 20 U/ml: 1.26 (95% CI 1.06–1.50)

and HR [ 31 U/ml vs. B 20 U/ml: 1.44 (95% CI

1.11–1.86) for deaths.

Twenty-four patients presented metastases within

3 months. Since in those cases metastatic disease could

have already been present at diagnosis, we excluded them

in a sensitivity analysis. Results did not change.

The continuous relationship between CA15.3 and risk of

events was investigated through cubic splines multivariable

models. With regards to loco-regional events (Fig. 1b), no
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Table 1 Characteristics of population in association with CA15.3 and survival

Classification No. (%) Mean
CA15-3

P Loco-regional
events (5-year
cum inc)

P Distant
metastases
(5-year cum
inc)

P Total deaths
(5-year cum
inc)

P

All patients 7,942
(100.0)

17.0 – 391 (3.9) – 758 (8.6) – 702 (6.1) –

Age (years) \35 321
(4.0)

17.7 \0.01 26 (7.3) \0.01 56 (16.5) \0.01 44 (9.2) \0.01

35–49 2,911
(36.7)

15.8 161 (3.8) 274 (8.4) 189 (4.0)

50–64 3,214
(40.5)

16.9 138 (3.4) 279 (7.7) 269 (5.8)

C65 1,496
(18.8)

19.4 66 (4.3) 149 (9.5) 200 (9.9)

Histotype Ductal 6,210
(78.2)

17.0 0.36 322 (4.1) 0.03 618 (9.1) \0.01 575 (6.3) \0.01

Lobular 782
(9.9)

17.7 34 (3.5) 75 (8.2) 66 (6.0)

Mixed Duc-
Lob

319
(4.0)

16.9 15 (4.4) 35 (8.7) 26 (4.9)

Cribriform 220
(2.8)

15.1 2 (0.0) 3 (0.9) 6 (2.3)

Mucinous 126
(1.6)

16.2 3 (0.8) 7 (4.4) 5 (2.4)

Other 285
(3.6)

16.5 15 (4.3) 20 (6.4) 24 (5.8)

pT pT1a/b 1,923
(24.2)

15.6 \0.01 67 (2.4) \0.01 43 (1.8) \0.01 53 (1.6) \0.01

pT1c 3,343
(42.1)

15.7 152 (3.3) 215 (5.9) 217 (4.5)

pT2 2,345
(29.5)

18.5 150 (5.6) 399 (15.7) 356 (10.2)

pT3 256
(3.2)

27.6 13 (4.2) 81 (28.3) 60 (19.7)

pT4 42 (0.5) 41.0 5 (10.1) 18 (42.4) 12 (19.9)

pTX 33 (0.4) 17.0 4 (13.2) 2 (3.1) 4 (12.5)

Number of
positive
Lymph Nodesa

0 4,443
(57.0)

15.7 \0.01 198 (3.3) \0.01 197 (4.0) \0.01 215 (3.2) \0.01

1-3 2,256
(29.0)

16.7 98 (3.1) 231 (8.8) 199 (5.6)

4-9 627
(8.0)

20.5 40 (6.2) 139 (20.8) 111 (13.2)

C10 466
(6.0)

25.1 37 (7.7) 170 (34.2) 143 (23.4)

Estrogen
receptors

Positive 6,728
(84.7)

16.8 0.14 289 (3.2) \0.01 564 (7.3) \0.01 474 (4.3) \0.01

Negative 1,214
(15.3)

18.0 102 (7.6) 194 (16.1) 228 (15.5)

Progesteron
receptors

Positive 5,843
(73.6)

16.6 0.12 244 (3.1) \0.01 463 (6.8) \0.01 380 (3.9) \0.01

Negative 2,099
(26.4)

17.6 147 (6.1) 295 (13.7) 322 (12.0)

Ki67% \20 3,939
(49.6)

16.2 \0.01 119 (2.0) \0.01 164 (3.4) \0.01 176 (2.4) \0.01

C20 4,003
(50.4)

17.8 272 (5.7) 594 (13.8) 526 (9.6)

HER 2 Not
overexpres.

6,720
(84.6)

16.7 \0.01 287 (3.3) \0.01 546 (7.2) \0.01 514 (10.5) \0.01

Overexpressed 1,222
(15.4)

18.4 104 (7.1) 212 (16.5) 188 (5.2)
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significant increase or decrease in risk was observed with

increasing values of CA15.3. In contrast, we observed an

approximately constant risk of metastasis and death from

the lowest values of CA15.3 up to about 15–20 U/ml, and

then a significantly increasing risk with increasing values

of CA15.3 (Fig. 1d, f, respectively). Accordingly with

the above reported results, the prognostic value of CA15.3

was highly significant for both metastases and deaths

(P \ 0.01). The non-linear effect of CA15.3 was statistical

significant for the metastases (P = 0.04) and borderline

significant for deaths (P = 0.09).

Finally, we evaluated the ability of the Cox model

including age, pT, pN, HER2, ER, PgR, Ki-67, and IVP as

covariates to discriminate those who experienced a distant

metastasis from those who did not and we obtained a C-index

of 0.805 (Table 3). The same model including CA15.3 as an

additional covariate lead to an increased C-index of 0.808.

The difference between the two estimates was statistically

significant (P = 0.04). The same figures for deaths were

0.793 and 0.796, with a P value of 0.11.

CA15.3 and outcome according to different

molecular subtypes

The relationship between CA15.3 and the risk of death

according to different molecular subtypes (i.e., Luminal A,

Table 1 continued

Classification No. (%) Mean
CA15-3

P Loco-regional
events (5-year
cum inc)

P Distant
metastases
(5-year cum
inc)

P Total deaths
(5-year cum
inc)

P

Molecular
subtype

Luminal A 2,348
(29.6)

15.7 \0.01 61 (1.7) \0.01 62 (2.1) \0.01 82 (2.1) \0.01

Luminal B
(Her2-)

3,642
(45.9)

17.1 176 (3.7) 386 (9.2) 303 (5.2)

Luminal B
(Her2?)

757(9.5) 19.1 55 (5.5) 117 (14.6) 91 (7.1)

Her2 ? (non-
luminal)

473
(6.0)

17.2 50 (9.9) 97 (19.7) 99 (16.2)

Triple
Negative

722
(9.1)

18.5 49 (6.1) 96 (13.9) 127 (15.3)

Tumor gradeb I 1,589
(20.6)

15.4 \0.01 35 (1.0) \0.01 32 (1.6) \0.01 42 (1.7) \0.01

II 3,637
(47.2)

16.6 159 (3.4) 257 (5.7) 213 (3.4)

III 2,486
(32.2)

18.7 183 (6.3) 452 (17.7) 426 (12.7)

Perivascular
invasionb

Absent 5880
(74.3)

16.4 \0.01 262 (3.3) \0.01 412 (6.1) \0.01 412 (4.7) \0.01

Focal 1277
(16.1)

17.2 68 (4.5) 164 (12.0) 137 (7.0)

Extensive 755
(9.5)

20.4 61 (7.3) 177 (22.1) 148 (14.5)

CA15-3 B31.0 7,610
(95.8)

– – 371 (3.8) 0.32 673 (7.9) \0.01 624 (5.6) \0.01

[31.0 332
(4.2)

20 (5.1) 85 (25.1) 78 (16.7)

B11.0 (I Q) 2,007
(25.3)

– – 85 (3.1) 0.45 151 (6.6) \0.01 137 (4.7) \0.01

11.1–15.1
(II Q)

2,000
(25.2)

106 (4.3) 150 (6.9) 133 (3.9)

15.2–20.0
(III Q)

2,060
(25.9)

106 (4.0) 187 (8.1) 180 (6.3)

[20.0 (IV Q) 1,875
(23.6)

94 (4.1) 270 (13.3) 252 (9.6)

Q Quartile
a No axillary lymph nodes were removed in 150 patients
b Some patients had missing values
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Luminal B HER2-negative, Luminal B HER2-positive,

HER2 positive non-luminal, and Triple negative) was eval-

uated (Fig. 2a–e). The relationship between CA15.3 and the

risk of metastasis gave similar results and was not reported.

Pre-operative CA15.3 levels were significantly associated

with the risk of death in the subgroup of patients with

Luminal B HER2-negative tumors and HER2-positive

tumors non-luminal tumors (Fig. 2b, d). Interestingly, in

patients with triple negative tumors we initially observed an

increasing risk of death with increasing values of CA15.3.

The increase rate lessened after the median value of CA15.3

(15.6 U/ml) and the adjusted HR stabilized on approximately

1. Triple negative patients with values of CA15.3 \ 15.6 U/

ml represented a subgroup with borderline statistically sig-

nificant better prognosis compared to triple negative patients

with higher values of CA15.3 [age, pT, pN, and IVP adjusted

HR\15.6 vs. C15.6: 0.76 (95% CI 0.53–1.10)].

Discussion

The degree of preoperative CA 15.3 values is commonly

not accounted for in the decision about adjuvant therapy. In

fact, available data have several limitations.

The majority of papers suggest that increased CA15.3 is

predictive of earlier relapse and reduced OS, but some

other studies fail to demonstrate any statistically significant

association between CA15.3 and prognosis [11–20]. The

low sensitivity of this marker has precluded its use in the

screening setting, while data in the presurgical samples are

conflicting and do not reach a sufficient level of evidence to

draw definite indications for the clinical practice. First of

all, the small number of patients considered in the studies,

usually \1000, which rises caution in the interpretation of

the conclusions, and the length of the follow-up period

which, when declared, is very variable among the different

studies, ranging from around 3 to 10 years. Second, the

kind of statistical analysis which, especially in the older

papers, is only univariate, while in the more recent ones the

multivariate approach is reported. For example,

McLaughlin et al. [11] showed a lower probability of both

relapse-free and OS in a small group of patients with high

pre-operative of CA15.3 without performing a multivariate

analysis; subsequently Canizares et al. [12] and Ebeling

et al. [14], reported a significant correlation between the

preoperative levels of CA15.3 and outcome in univariate

but not in multivariate analysis. Only the more recent

studies [15, 17–20] confirmed at the multivariate evalua-

tion the results found at the univariate analysis. Finally

different cut-points are used, ranging from 20.11 U/ml to

51 U/ml [18–20], although in the majority of the studies a

threshold of 30 U/ml is considered; in spite of this, in all

studies increased CA15.3 was significantly associated with

worse prognosis in multivariate analysis, although in one

study [18] CA15.3 was prognostic for relapse-free survival

only in patients with node positive disease.

Tumor tissue markers are commonly used and well-

accepted prognostic factors in breast cancer. Their determi-

nation provides information both to evaluate the prognosis

and to decide the postsurgical treatment. However, different

reports pointed out that they can be considerably affected by

an inter-observer and inter-laboratory variability [23, 29].

Several studies [30–32] have highlighted discordant results

among laboratories in the assessment of protein immuno-

histochemical expression due to inter-observer variability in

the interpretation of the results and to differences in immu-

nohistochemical procedures and cut-point adopted. These

findings support the need for indicators that are accurate,

standardized, reproducible, cheap, and easy to perform:

CA15.3 fulfills these requirements, as it is a fast, non inva-

sive, reproducible, objective, and quantitative test.

This study, based on prospectively defined and quality

controlled database, provides the largest population of

patients collected in a relatively short time and with long

follow-up available to examine this issue. In this study we

demonstrated that preoperative CA15.3 is an independent

prognostic factor in patients with early breast cancer, and

that an elevated preoperative level of CA15.3 resulted

significantly associated with the development of distant

metastases and death. We observed an approximately

constant risk of metastasis and death from the lowest value

of CA15.3 up to about 15–20 U/ml, and then a significantly

increasing risk with increasing value of the marker.

Moreover, when studying the risk of metastases, the

addition of CA15.3 to the multivariable model including all

the standard prognostic factors significantly increased the

model’s discrimination ability (C-index P value: 0.04).

CA 15.3 is related to MUC1 expression, and it is shed into

the bloodstream. Several studies have shown a different

expression of mucins in breast cancer compared to the non-

tumor breast tissue. Mucins act through the modulation of

Table 2 Description of events

Description of events No. (%)

First event

Local 241 (3.0)

Regional 118 (1.5)

Loco-regional 32 (0.4)

Distant 686 (8.6)

Death from breast cancer as first event 72 (0.9)

Death from other causes as first event 55 (0.7)

Contralateral breast tumor 121 (1.5)

Other primary tumor 258 (3.2)

Total deaths 702 (8.8)
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several signalling pathways and play a role in the progression

of the disease, being involved in the regulation of the pro-

liferative, invasive and metastatic activity of cancer cells

[33]. Increased serum levels of CA15.3 may therefore mirror

the presence of cells bearing a particularly aggressive phe-

notype. Moreover, it has already been suggested that a pos-

sible explanation for the association between CA15.3 and

worse prognosis may be that the marker is elevated in patients

with micrometastatic disease, which is not detected by

standard radiological imaging.

This is the first study that evaluated the prognostic value

of CA15.3 also within immunohistochemically defined

subgroups of breast cancer. Perou et al. were the first to

demonstrate that the phenotypic diversity of breast tumors

was associated with corresponding gene expression

Table 3 C-index for discriminatory capability with and without the

addition of CA15.3

Outcome Model C-index P

Metastases Model without CA15.3 0.805 0.04

Model with CA15.3 0.808

Deaths Model without CA15.3 0.793 0.11

Model with CA15.3 0.796
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diversity [34]. Using a subset of 456 genes from 65 tissue

samples, the authors were then able to identify four dif-

ferent molecular subtypes of breast cancer: estrogen

receptor (ER)-positive/luminal-like, basal-like, HER2-

positive, and normal breast. Subsequent data expanded the

classification to distinguish between luminal A and luminal

B [35]. These five molecular classified subgroups corre-

spond reasonably well to clinical-pathological character-

ization on the basis of estrogen receptor (ER) and HER2

status, as well as proliferation markers or histologic grade

performed by means of immunohistochemistry (IHC)

techniques [22, 36]. However, the tumor subtypes, recently

identified, include heterogeneous groups of tumors and the

detection, through new prognostic and predictive factors,

of further subgroups amenable to targeted treatments rep-

resents a research priority.

We found a prognostic role for CA15.3 within the

subgroups of patients with Luminal B HER2 negative

disease and HER2 positive non-luminal disease.

The threshold indication for inclusion of chemotherapy

for patients with Luminal B HER2 negative disease still

represents an area of controversy. According to the results

of this study baseline CA15.3 might be of value in the

identification of higher risk of relapse where adjuvant

chemotherapy might be introduced.

Moreover, a marginal positive trend for patients with tri-

ple-negative breast cancer and low Ki-67 was observed.

Triple-negative breast cancer still represents an heteroge-

neous group of tumor with different outcome according to

clinicopathological features [37]. The addition of a pre-sur-

gery CA15.3 determination to the common used tissue marker

might be helpful for the identification of subgroups of patients

with triple-negative breast cancer and favorable outcome,

where tailored adjuvant therapies should be studied.

In conclusion our analyses show explicitly that the

presence of an abnormal CA15.3 pre-surgical value is

associated with an increased risk of recurrence and death.

Further studies using database analyses or prospective trials

are required to confirm the prognostic value of pre-surgery

CA15.3 determination in breast cancer. If confirmed, the

presence of elevated CA 15.3 should be added to the list of

features which must be taken into account while making a

proper treatment choice.

Disclosures None.
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