
Introduction

Locally advanced breast cancer (LABC) represents a
heterogeneous group of tumors accounting for 10% to
30% of all breast carcinomas in Western countries1.
Combined-modality treatment based on neoadjuvant
chemotherapy followed by surgery and/or radiotherapy
has improved its prognosis, with reported five-year dis-
ease-free survival (DFS) rates ranging between 30-70%
and overall survival (OS) rates of 35-80%2. Nonethe-
less, the prognosis of this subgroup of patients remains
dismal, showing no great survival benefit from the new
multimodality approaches. 

In order to define patient subgroups and select more
appropriate treatment options, intensive efforts have
been made to identify prognostic factors in LABC. In
the adjuvant setting, clinical stage, number of involved
axillary lymph nodes and hormone receptor status are
currently the most determinant factors for treatment se-
lection. The increasing use of neoadjuvant chemothera-
py in LABC has introduced new features with their own
prognostic meaning, such as the clinical and pathologi-
cal response to chemotherapy, that may also change
subsequent therapeutic decisions. Most data on neoad-
juvant chemotherapy in breast cancer available from the
literature are from single-institution studies where pa-

tient populations are often heterogeneous and response
evaluation methods and chemotherapy schedules are al-
so quite diverse.

Molecular characteristics (mainly HER2/neu and
p53) have been widely assessed as prognostic factors in
breast cancer but their potential role in neoadjuvant ap-
proaches in LABC has not yet been established. Bio-
chemical factors such as the serum levels of tumor
markers have been used mainly for response monitoring
and follow-up, but there is little data on its up-front
prognostic value, particularly in LABC.

We here present a prognostic factor analysis on a ho-
mogeneous group of 103 patients with LABC consecu-
tively treated in our institution with uniform criteria
during a period of five years.

Patients and methods

From all breast cancer patients treated in our institu-
tion between January 1993 and December 1997, we ret-
rospectively selected a cohort that fulfilled the follow-
ing criteria: cytologically or histologically confirmed
stage II/III breast carcinoma, neoadjuvant chemothera-
py given prior to surgery, minimum potential follow-up
of five year since diagnosis, and histological tissue
available for immunohistochemical analysis. All pa-
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logical grade and response to neoadjuvant chemotherapy.
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tients were staged according to the UICC/AJCC classi-
fication.

Pretreatment evaluation

Patients had a detailed clinical history and physical
examination. Diagnosis was usually obtained by biopsy.
Steroid hormone receptor status was established by dex-
tran-coated charcoal assay (threshold level for positivity
20 fmol/mg). Cytoprognostic grade was determined ac-
cording to the Scarff-Bloom-Richardson histopathologi-
cal grading system. HER2/neu status was determined
by immunohistochemistry using the DAKO Her-
ceptest® on paraffin-embedded tissue. Serum levels of
CA 15.3 and carcinoembryonic antigen (CEA) were de-
termined by enzymatic immunoanalysis (cutoff levels
of 35 U/mL for CA 15.3 and 5 ng/mL for CEA). Pa-
tients were considered has having abnormal serum
marker levels when at least one of them was abnormal.

Absence of clinical metastases was ascertained by a
systematic workup including chest X-ray, bone
scintigraphy, liver ultrasonography and bilateral mam-
mography. 

Treatment

Neoadjuvant chemotherapy was mostly based on an-
thracycline schedules. Different regimens were admin-
istered during these years: FEC-75 (epirubicin 
75 mg/m2, 5-FU 600 mg/m2, cyclophosphamide 600
mg/m2 all on day 1) given every 21 days; accelerated
FEC-75 (an accelerated schedule giving the same doses
every 14 days with filgrastim support); FEC-90 (FEC
every 21 days with epirubicin 90 mg/m2) and CMF
(methotrexate 60 mg/m2, 5-FU 600 mg/m2, cyclophos-
phamide 600 mg/m2 all on day 1, every 21 days). Inde-
pendent of the scheme, four cycles were planned before
surgery. 

After primary treatment, the surgical procedure
(modified radical mastectomy or conservative surgery)
was chosen individually by the collaborating surgical
team. Ipsilateral axillary node dissection was performed
in all cases.

Postoperative treatment was planned individually,
mainly based on the number of cycles administered dur-
ing primary chemotherapy, the clinical-radiological re-
sponse obtained, and the post-chemotherapy axillary
status. Most patients were scheduled to receive two to
three cycles of the same regimen they had received as
primary treatment. The decision to recommend locore-
gional radiotherapy was based on axillary node status
and extent of surgery. Tamoxifen was administered
when the estrogen receptor (ER) or progesterone recep-
tor (PgR) status was positive.

Evaluation of response

The clinical status of the patients was assessed before
each chemotherapy cycle and before surgery as speci-
fied by the WHO guidelines. Mammography was per-
formed at the beginning and at the end of induction
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treatment. Partial remission (PR) was defined as a
greater than 50% reduction of the product of the largest
perpendicular diameters of measurable lesions without
the appearance of new lesions. Complete response (CR)
was defined as complete disappearance of the initial tu-
mor mass. Patients not fulfilling criteria for CR or PR
and without evidence of increase in tumor size or new
areas of involvement had stable disease (SD).

Pathological response was defined as complete when
there was no evidence of residual tumor or only micro-
scopic disease (invasive or intraductal), classified as
minimal residual disease by Honkoop et al.3

Follow-up study

After completion of all treatment, patients were ex-
amined every three months for two years, every six
months during the next three years and at least yearly
thereafter. Clinical history and physical examination,
blood count and serum chemistry including tumor
markers were performed at every follow-up visit. Yearly
mammography was mandatory.

Statistical analysis

Overall survival (OS) was defined as the time from
diagnosis to death or last follow-up date. Disease-free
survival (DFS) was defined as the time from the end of
treatment to relapse (locoregional and/or distant metas-
tases) or last follow-up date. Breast cancer-specific OS
was defined as the time from diagnosis to death of
breast cancer or last follow-up date. Follow-up time
was defined only in alive patients as the time from the
end of treatment to last follow-up date.

Estimates of OS and DFS were calculated from the
date of diagnosis using the Kaplan-Meier method. Uni-
variate comparisons of endpoints were made with the
Mantel-Haentzel log-rank test, and a Cox proportional
hazards model was used to estimate the hazard ratio of
events by multivariate analysis, with a stepwise proce-
dure and a P value to enter and remove variables from
the model of 0.05 and 0.10, respectively. Since most au-
thors agree that an increasing number of involved nodes
has a linear effect on survival, the number of involved
nodes, considered as a dichotomous variable in univari-
ate analysis, was introduced as quantitative in the Cox
model in order to preserve the broadest information.
Taking advantage of the Cox regression model that al-
lows the introduction of quantitative variables, we be-
lieve this results in a better understanding of the
strength of the addition of each involved node on de-
creasing the probability of survival. Other models tak-
ing the number of nodes as a categorical variable in the
Cox showed similar results. We have chosen the model
that, as far as we know, best represents the specific
weight of each variable. In all comparisons, whether in
univariate or multivariate analysis, breast cancer-specif-
ic OS was the selected measure of survival, because it
reflects more accurately the outcome in a study of prog-
nostic factors, provided the existence of deaths not re-



lated to cancer. We thought that the risk of biased re-
sults would be greater if we had considered these deaths
as events in the prognostic factors analysis.

Results

Patient characteristics

One hundred and nine consecutive breast cancer pa-
tients fulfilling the selection criteria of the study were
treated with neoadjuvant chemotherapy at our hospital
between January 1993 and December 1997. Six patients
were excluded from the analysis because the available
clinical data were incomplete. The median age of our
patients was 55 years (range, 26-80). Table 1 summa-
rizes their main characteristics.

Treatment

Patients received a median of four cycles (range, 2-6)
of neoadjuvant chemotherapy. The schedules were dis-
tributed as follows: FEC-75 41 patients (39.8%), accel-
erated FEC-75 41 patients (39.8%), FEC-90 16 patients
(15.5%) and CMF 5 patients (4.9%). The objective clin-
ical response rate of the entire group was 68%, with
18.4% achieving clinical CR and 49.5% PR. Thirty-two
percent presented SD or progression. All patients under-
went surgery. In 27 patients (26.2%) a breast-conserv-
ing procedure was performed. Pathological examination
of the primary tumor revealed a complete pathological
response in 14 patients (13.6%), with 7 of them having
microscopically invasive disease. The median number
of sampled axillary lymph nodes was 22 (range, 4-58)
with a median number of involved nodes of 4 (range, 0-
57). None of the patients who achieved a complete
pathological response in the breast had residual axillary
lymph node involvement.

After surgery 100 patients (97.9%) received a median
of four cycles (range, 0-7) of different schedules as ad-
juvant chemotherapy (82.5% FEC schedules). Twenty-
six patients (25.3%) received also high-dose chemother-
apy with autologous stem-cell support as part of an in-
vestigational protocol. Ninety-eight patients (95.1%)
were treated with radiotherapy after completed
chemotherapy. Fifty-six patients (57.3%) received adju-
vant tamoxifen.

Overall and disease-free survival

At a median follow-up of 92 months (range, 68-130),
53 patients (51.5%) were alive with no evidence of dis-
ease and 2 patients were alive with recurrent disease
(1.9%). Six patients (9.8%) had died without evidence
of breast cancer (three after a cerebrovascular accident,
1 died from acute M4 myeloblastic leukemia, 1 died af-
ter advanced dementia and the last patient died from a
second primary gastric tumor). Forty-two patients
(40.8%) died of breast cancer. The estimated five-year
overall survival (OS) was 67.9% (95% confidence in-
terval, CI: 58.7-77.1). Median OS was 109 months. The
estimated five-year breast cancer-specific OS was
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71.34% (95% CI 62.3-80.3). The median specific OS
was 112 months. The five-year disease-free survival
(DFS) was 57.7% (95% CI 47.5-67.9). 

Of the 47 women (45.6%) with disease recurrence, 2
presented only with locoregional relapse that was com-
pletely removed by salvage surgery and thereafter re-
mained free of disease. Two further patients presented
second primaries in the contralateral breast. One of
them underwent surgical tumor removal and remained
free of disease. Forty-four patients had systemic in-
volvement; 14 of them showed both locoregional and
distant metastases.

Table 1 - Clinical characteristics at presentation

Characteristics No. of patients (%)

Median age (years) (range) 55 (26-80)
Menopausal status

Premenopausal 42 (40.8%)
Postmenopausal 61 (59.2%)

Family history
Yes 29 (28.2%)
No 74 (71.8%)

Clinical T
T1-2 29 (28.2%)
T3 35 (34%)
T4 39 (37.9%)

Clinical nodal status
N0 31 (30.1%)
N1 38 (36.9%)
N2-3 34 (33%)

Clinical stage of disease
IIA 7 (6.8%)
IIB 21(20.4%)
IIIA 36 (35%)
IIIB 39 (37.9%)

Cytoprognostic grade
1 11(10.7%)
2 47 (45.6%)
3 36 (35%)
Not available 9 (8.7%)

Hormone receptor status
ER- PgR- 53 (52%)
ER- PgR+ 10 (9.8%)
ER+ PgR+ 28 (27.5%)
ER+ PgR- 11 (10.8%)
Not available 1 (0.94%)

HER2/neu status
+ 12 (11.7%)
++ 23 (22.3%)
+++ 23 (22.3%)
Negative 42 (40.8%)
Not available 3 (2.9%)

CA 15.3 levels Median value: 20.4 ng/mL
(range, 5.4-272)

Normal (<35 ng/mL) 78 (75.7%)
Abnormal (>35 ng/mL) 24 (23.3%)
Not available 1 (1%)

CEA levels Median value: 1.6 ng/mL
(range, 0.01-695)

Normal (< 5 ng/mL) 77 (74.8%)
Abnormal (>5 ng/mL) 15 (14.6%)
Not available 11 (10.7%)

Inflammatory features
Yes 8 (7.8%)
No 94 (91.3%)
Not available 1 (0.9%)

Vascular infiltration
Yes 53 (51.5%)
No 49 (47.6%)
Not available 1 (1%)



Prognostic factors

Univariate analysis

The univariate analysis of the pretreatment clinical
prognostic factors is shown in Table 2. Three factors
were significantly correlated with a poorer outcome
(shorter OS and DFS): vascular invasion, elevated base-
line CA 15.3, and features of inflammatory breast can-
cer (IBC). The latter variable had the strongest impact,
decreasing the estimated five-year survival from 73% to
37%. Elevated baseline serum marker levels were asso-
ciated with a decrease in estimated five-year OS from
78% to 52% (Figure 1). Some variables were only sig-
nificantly correlated with either OS (grade) or DFS
(age, stage). 

The univariate analysis of treatment-related factors is
shown in Table 3. All variables with a significant im-
pact on OS and DFS were measures of response to
neoadjuvant chemotherapy in different ways: presence

of objective clinical response (Figure 2), presence of
pathological residual disease, number of involved nodes
(Figure 3) and type of surgery. Since patients were
treated with different dose-intensity schedules of epiru-
bicin, we analyzed factors related to chemotherapy dos-
ing. None of them (number of cycles, total dose, dose
intensity) proved to be significantly correlated with sur-
vival. The cutoff for the number of involved axillary
lymph nodes clearly differentiating outcomes was nine.
The estimated five-year OS decreased from 75% to
49%, and DFS from 30% to 66% when there were more
than nine involved nodes. As we found a different be-
havior in the survival curves when patients were divid-
ed according to their hormone receptor status (survival
plots crossing at the end of follow-up), univariate analy-
sis with the Gehan-Breslow and Tarone-Ware tests was

Table 2 - Breast cancer-specific overall survival by pretreat-
ment characteristics: univariate analysis

5-year OS P value 5-year P value
(%) DFS (%)

Age (years)
<40 70

0.06
29

0.01≥40 71 64
Family history

Yes 68
0.22

50
0.38No 79 65

Menopausal status
premenopausal 78

0.40
59

0.67postmenopausal 66 57
Clinical T

T1-2 80 72
T3 61 0.08 61 0.08
T4 67 41

Clinical nodal status
N0 76 66
N1 65 0.27 47 0.25
N2-3 72 63

Stage
II 82 74
IIIA 66 0.10 58 0.03
IIIB 67 46

Grade
G1-2 78

0.02
64

0.06G3 55 47
Estrogen receptor

Positive 81
0.28*

68
0.17°Negative 64 51

Progesterone receptor
Positive 83

0.46**
64

0.32°°Negative 63 54
HER2/neu

Positive 65
0.75

56
0.90Negative 73 58

Baseline marker levels
Abnormal 52

0.007
43

0.02Normal 78 64
Vascular infiltration

Yes 65
0.02

47
0.02No 77 68

Inflammatory features
Yes 37

0.02
25

0.01No 73 60

*Gehan-Breslow P value 0.053; **Gehan-Breslow P value 0.047; 
°Gehan-Breslow P value 0.058; °°Gehan-Breslow P value 0.07.

Figure 1 - Breast cancer-specific overall survival (A) and disease-free
survival (B) by baseline tumor marker levels.

0 20 40 60 80 100 120 140

Months

P = 0.007

Abnormal (n = 30)

A

B
re

as
tc

an
ce

r
sp

ec
ifi

c
O

S

1.1

1.0

.9

.8

.7

.6

.5

.4

.3

.2

.1

0.0

Normal (n = 71)

0 20 40 60 80 100 120 140

Months

P = 0.02

Abnormal (n = 30)

B

D
is

ea
se

-f
re

e
su

rv
iv

al
1.1

1.0

.9

.8

.7

.6

.5

.4

.3

.2

.1

0.0

Normal (n = 71)

SERUM MARKERS AND PROGNOSIS IN LABC 525



J MARTÍNEZ-TRUFERO, AR DE LOBERA, J LAO ET AL526

performed, which found borderline statistical signifi-
cance (Figure 4).

Multivariate analysis

Factors with a significant or borderline impact on OS
and/or DFS in univariate analysis were also introduced
in a Cox model of multivariate analysis. Only clinical
response and number of nodes were selected as related
to the measurement of response to neoadjuvant
chemotherapy because they correlated strongly with
pathological response and type of surgery. Among all
possible multivariate models, those depicted in Tables 4
and 5 were selected based on their clinical relevance
and statistical power. According to this model, five fac-
tors independently seem to predict different outcomes
(both OS and DFS): three of them were baseline charac-
teristics (histological grade, elevated tumor marker lev-
els and inflammatory features) and two were treatment-
associated factors (clinical response to neoadjuvant
chemotherapy and number of involved nodes).

Discussion

The study of prognostic factors for LABC treated
with neoadjuvant chemotherapy has gained progressive
relevance in the last decade. In this setting baseline bio-
logical factors can be combined with measures of re-
sponse to chemotherapy, so features related to
chemosensitivity and prognosis can be studied together.
Neither the clinical baseline characteristics nor the sur-

vival results of our series differ essentially from those
of most previous reports4,5.

The clinical characteristics, response to treatment and
survival rates of our group of patients largely resemble
those of previous reports on LABC6-8. Although we
used different neoadjuvant chemotherapy schedules,
more than 95% of the women received various types of
FEC regimens. Rather than thinking that the use of dif-
ferent regimens could interfere with the analysis of
prognostic factors, we believe it adds some variables
such as total dose and dose intensity of epirubicin that
may contribute to a more accurate analysis of the effect
of chemotherapy on the prognosis of LABC. 

We included in the univariate analysis most of the
previously described clinical, histological and treat-
ment-related variables that are currently considered to

Table 3 - Breast cancer-specific overall survival by treatment-
related factors: univariate analysis

No. 5-year P value 5-year P value 
OS (%) DFS (%)

Neoadjuvant chemotherapy cycles
≤3 34 76 0.78 55 0.74
>3 72 68 60

Clinical response
CR+PR 73 78 0.0002 69 0.003
Mr+SD+PD 33 57 35

Pathological residual disease
CR+microscopic 14 85 0.02 85 0.02
Macroscopic 92 69 54

Pathological nodal status
0 21 73 0.0001 85 0.0000
1-3 23 55 51
4-9 30 47 37
>9 32 19 22

Surgery
Mastectomy 79 66 0.006 50 0.004
Breast conserving 27 85 81

Total CT cycles
>6 24 69 0.23 59 0.36
≤6 79 68 45

Total dose EPI
>300 mg 35 71 0.60 59 0.68
< 300 mg 63 70 58

Dose intensity
>35 mg/week 48 72 0.98 56 0.80
<35 mg/week 49 70 62

CR, complete response; PR, partial response; MR, minor response; SD,
stable disease; CT, chemotherapy; EPI, epirubicin.
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Figure 2 - Breast cancer-specific overall survival (A) and disease-free
survival (B) by response to neoadjuvant chemotherapy.
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be established prognostic factors in LABC. We ob-
served statistical differences in OS and DFS that con-
firm previously reported results. Variables which re-
tained their prognostic value in multivariate analysis
were pathological nodal status, IBC, histological grade,
response to neoadjuvant chemotherapy and baseline
levels of serum biomarkers.

In order to preserve as much information as possible,
the number of involved nodes was considered in the
Cox model as a continuous variable. According to our
results every added involved lymph node increased the
risk of relapse by 6% and the risk of death of breast
cancer by 5%. These data confirmed once more the val-
ue of pathological node status as the main prognostic
factor also in LABC9.

IBC constitutes an special entity with known aggres-

sive behavior and a worse outcome. Our results also con-
firm the presence of inflammatory features as an indepen-
dent prognostic factor for worse survival which, when
present, decreased the five-year OS from 73% to 37%10.

Histological grade is also a known independent prog-
nostic factor in LABC and has been studied in popula-
tions quite similar to ours. According to our results the
presence of grade III tumors increased the risk of death
2.5-fold and the risk of relapse twofold11, although the
latter only showed borderline significance. 

Hormone receptor status has been described as a
prognostic factor in breast cancer in several reports, al-
though its impact on survival is relevant mainly in
node-negative patients. Its prognostic value is time-de-
pendent and decreases progressively with longer fol-
low-up12. Some authors sustain the hypothesis that the
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Figure 3 - Breast cancer-specific overall survival (A) and disease-free
survival (B) by number of involved nodes.
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estrogen receptor could be responsible for late relapses,
in relation to angiogenic mechanisms13. There is little
data on this issue in multivariate analysis in LABC pop-
ulations. As shown in our series, hormone receptor sta-
tus only had prognostic relevance for survival during
the early years of follow-up (as reflected in the signifi-
cance in the Gehan-Breslow tests) (Figure 4). Given the
time-dependent effect of hormone receptor status in
univariate analysis, these variables were tested in multi-
variate models, which showed no evidence of indepen-
dent prognostic relevance. However, we believe that
studies with long follow-up periods such as ours will
probably show that hormone receptor status has an im-
portant influence on late relapses. In the future this
could make us change our follow-up strategies beyond
five years in hormone receptor-positive patients.

CA 15.3 and CEA are the most widely studied serum
markers in breast cancer. They appear to be useful tools
for early detection of relapse during follow-up14-16 and
can serve as an adjuvant in monitoring response to
treatment in advanced disease17,18. Several studies have
found a correlation between elevated serum marker lev-
els and other clinical parameters of aggressive biologi-
cal behavior such as tumor stage, axillary node involve-
ment, number and location of metastases, histological
grade and hormone receptor status19,20. In stage III
breast cancer abnormal levels of CA 15.3 have been
found at diagnosis in 20% to 70% of patients14.

Several studies aimed to assess the prognostic role of
these tumor markers in breast cancer. Some of them in-
cluded small groups of patients with short follow-up pe-
riods and only made univariate comparisons21,22. How-
ever, other studies that performed also multivariate
analyses have been published recently (Table 6). Most
of them focused on early breast cancer and evaluated
the prognostic value of serum levels of CA 15.3 just be-
fore surgery. Three of these recent studies assessed the
role of CEA together with CA 15.323-25. To the best of
our knowledge there is only one report on this marker
combination in LABC treated with neoadjuvant
chemotherapy25.

Gion et al.26 evaluated the prognostic value of serum
CA 15.3 levels in 362 patients with node-negative pri-
mary breast cancer. They found an independent prog-
nostic relationship when considering CA 15.3 levels as
a continuous variable. Shering et al.27 and Kumpulainen
et al.28 enrolled 368 and 272 patients, respectively. They
both included node-negative and node-positive patients
when evaluating this factor, which was shown to have
independent prognostic value that was maintained in
multivariate analysis. The cutoff points used in the last
three studies based on statistical considerations (recur-
sive partitioning technique) were close to 30 U/mL. All
of them included patients at different disease stages and
treated with therapeutic approaches in the adjuvant set-
ting largely based on the authors’ own practice. 

Ebeling et al.23 studied the prognostic value of CEA
and CA 15.3 in 1046 breast cancer patients, 457 of

Table 4 - Multivariate analysis for breast cancer-specific over-
all survival

P value Risk ratio 95% CI

Number of involved nodes 0.0000 1.05 1.03-1.07
Response to neoadjuvant chemotherapy 0.0006 3.73 1.76-7.90
CA 15.3/CEA levels 0.0009 3.91 1.75-8.74
Inflammatory features 0.0037 6.09 1.79-20.67
Grade 0.014 2.57 1.20-5.48

Number of cases available, 90; number of events, 38; overall score, 47.51
Number of nodes introduced as quantitative variable.

Table 5 - Multivariate analysis for disease-free survival

P value Risk ratio 95%CI

Number of involved nodes 0.0000 1.06 1.03-1.08
Response to neoadjuvant chemotherapy 0.0006 3.49 1.70-7.16
CA 15.3/CEA levels 0.02 2.40 1.13-5.09
Inflammatory features 0.003 5.00 1.67-14.96
Grade 0.054 2.00 0.98-4.07

Number of cases available, 90; number of events, 40; overall score, 54.28
Number of nodes introduced as quantitative variable.

Table 6 - Reports on serum biomarkers as prognostic factors in breast cancer applying multivariate analysis

Authors No. Nodal Treatment CA 15.3 CEA Median Prognostic
status/Stage cutoff cutoff follow-up impact of

(U/mL) (ng/mL) (months) baseline 
serum markers

Gion26 362 N (-) S ± CT ± RT ± TAM 31 - 69 Yes
Shering27 368 184 N (+) S ± CT ± RT ± TAM 30 - 39 Yes

184 N (-)
Ebeling23 1046 457 N (+) S ± CT ± RT ± TAM 25 2.5 36 No*

558 N (-)
Kumpulainen28 272 All stages S ± CT ± RT ± TAM 30 - 124 Yes
Canizares24 364 All stages S ± CT ± RT ± TAM 40 6 - No**
Molina30 503 All stages S ± CT ± RT ± TAM 31 - 96 Yes°
Brenner25 104 LABC NAC + S ± CT ± R ± TAM 35 5 57 Yes

*Decrease in marker levels during treatment had prognostic impact; **Positive in univariate analysis; °Positive only for CEA, CA 15.3 was significant
only in univariate analysis; S ± CT ± RT ± TAM: Surgery ± adjuvant chemotherapy ± radiotherapy ± tamoxifen; NAC + S ± CT ± RT ± TAM: Neoadju-
vant chemotherapy ± surgery ± adjuvant chemotherapy ± radiotherapy ± tamoxifen.



whom were node-positive. They reported an indepen-
dent correlation between the percentage of decrease be-
tween pre- and postoperative serum CEA levels and
survival. However, they did not observe any prognostic
impact in multivariate analysis when baseline levels
were analyzed as a prognostic factor. They selected
lower cutoff points, choosing the 95% percentile for
healthy individuals as described in previous reports29.

Two other studies with 364 and 503 patients, respec-
tively, have been published where both serum tumor
markers were assessed in breast cancer25,31. Neither of
them found a statistically significant relation between
baseline levels of CA 15.3 and survival in multivariate
analysis. Canizares et al.24 used higher cutoff levels
(CEA >6 ng/mL; CA 15.3 >40 U/mL). Molina et al.30

did not find any independent prognostic impact when
analyzing baseline levels of CEA. 

Brenner et al.25 analyzed as a single variable the
prognostic value of baseline levels of CEA and CA 15.3
in 104 patients with LABC homogeneously treated with
neoadjuvant chemotherapy, surgery, adjuvant
chemotherapy, radiotherapy and hormonal treatment
when indicated. The chosen cutoff levels of the serum
markers were 35 U/mL for CA 15.3 and 5 ng/mL for
CEA. When patients had abnormal levels of al least one
of them, five-year survival was found to decrease from
76% to 45%, and this result was significant both in uni-
variate and multivariate analysis, along with clinical tu-
mor stage and pathological nodal status.

Our series shares several similarities with Brenner’s
study, confirming their results in another LABC popula-
tion with different geographical features. According to
our results, a woman diagnosed with LABC has an
about four-fold increased risk of dying of breast cancer
and an about 2.4-fold increased risk of relapse after
multimodality treatment when her baseline levels of
serum CA 15.3 are higher than 35 U/mL or her baseline
CEA levels are higher than 5 ng/mL. We decided to
choose the same cutoff levels as Brenner et al.25 in or-
der to be able to reproduce their results since our popu-
lations had similar clinical characteristics. In patients
with abnormal serum marker levels the five-year dis-
ease-specific OS decreased from 78% to 52% and the
five-year DFS from 64% to 43%. This corroborates the
value of serum biomarkers as an independent prognos-
tic factor in LABC. In this specific subgroup of patients
the presence of micrometastatic disease is more likely
than in any other stage of primary breast cancer. Serum

biomarkers, especially CA 15.3, could be a sign of the
presence of micrometastatic disease that cannot be de-
tected by conventional staging procedures. 

Moreover, our study has produced some additional
data. First, the follow-up time of our series (median 92
months) was longer. Based on the characteristics of our
series we were able to analyze the impact of different
doses and dose intensities of chemotherapy in relation
to the other prognostic variables. Since the received
dose and dose intensity of epirubicin were analyzed pa-
tient by patient, we can conclude that they had no prog-
nostic implications. Another specific feature of our se-
ries is that clinical objective response retained its inde-
pendent prognostic impact on OS and DFS also in mul-
tivariate analysis. In fact, when there was a CR or PR,
the five-year OS increased from 57% to 78% and DFS
from 35% to 69% and the risk ratios were almost equiv-
alent to those obtained with the serum markers. It must
be pointed out that the possible interaction effect be-
tween response and other biological variables was ana-
lyzed and taken into account when the proposed model
was made. Although we adopted similar response crite-
ria to the ones used in Brenner’s study, our results dif-
fered from theirs because the response to neoadjuvant
chemotherapy was not found to be an independent
prognostic factor in their study. However, this has been
previously described in LABC31,32. Measurement of re-
sponse in LABC is a rather complex issue and often the
results cannot be reproduced in different institutions.
Although some authors agree that pathological response
is a better predictor of survival than clinical response33,
in our series clinical response predicted survival better
than pathological response in multivariate analysis.
Larger series will probably be needed to properly ad-
dress this issue.

In conclusion, we found in a homogeneously treated
population of LABC that, besides the well-known prog-
nostic factors (nodal status, histological grade and IBC),
additional variables may provide very useful informa-
tion to predict outcome. Response to neoadjuvant
chemotherapy and baseline serum biomarkers (CEA
and CA 15.3) behaved as independent prognostic fac-
tors in LABC treated with neoadjuvant chemotherapy.
Tests for serum biomarkers are objective, easy to repro-
duce, comparable and do not require tumor tissue. They
are therefore useful tools to determine which patients
are likely to have a worse outcome and should be rou-
tinely included in investigational protocols.
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