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� Breast cancer is a heterogeneous disease, so therapeutic predictive biological markers need to
be identified. To date an accurate evaluation of predictive markers is mainly done at the primary
site; however, the main goal of adjuvant therapy for breast cancer is the control of micrometastases.
The aim of this study is to assess as therapeutic and/or prognostic marker, the proliferation status of
primary tumors and involved nodes as measured by Ki67 and thymidylate synthase (TS) expression,
in 30 breast cancer node positive patients. TS is the main target of 5-fluorouracil (5-FU) activity,
and its overexpression is one of the mechanisms of 5-FU drug resistance; however, in some studies
its absence is responsible for a worse response to 5-FU. Our results show that malignant cells of
involved nodes were in a post mitotic phase of the cell cycle, and show a low proliferation index and
TS expression, while the primary tumours and controls, were strongly positive. On these basis we can
hypothesize that these cells could be less sensitive to 5-FU. Further studies are necessary to identify
other mechanisms responsible for their metastasing capability and/or for their aggressiveness.
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INTRODUCTION

Breast cancer is a tumor characterized by a strong variability, therefore,
therapeutic predictive biological markers need to be identified. Tumor cell
proliferation has acquired relevance as an indicator of prognosis and of
response to treatment.[1] Ki67 is one of the most frequently used markers
to assess proliferative activity,[2] as well as thymidylate synthase (TS) is a
marker of proliferation status, that it is related to the percentage of cells in S
phase of the cell cycle.[3] TS is a critical target for the fluoropyrimidines, an
important group of antineoplastic drug that are used widely in the treatment
of breast cancer. Expression of TS is associated with response to 5-FU in
human colorectal, gastric, and breast cancer; in fact many papers show high
TS levels are associated with a worse prognosis,[4] but according to some
literature, tumors showing low TS levels are resistant to 5-FU treatment.[5,6]

Although much of the recent emphasis of prognostic testing in breast cancer
patients mainly has been related to node negative status,[7] it could be useful
to study clinical, prognostic, and predictive features of axillary metastases.
Even though nodal status is one of the most important predictor of distant
metastases and overall survival,[8] this factor is not always sufficient to allow
treatment decision to be made; in fact for these patients, therapeutic options
range from tamoxifen alone to several antineoplastic drug combination
protocols. The aim of this study is to evaluate the Ki67 and TS expression
as therapeutic and/or prognostic markers for the proliferation status of
primary tumours compared to that of the involved nodes in 30 breast cancer
node positive patients.

PATIENTS AND METHODS

Our study was performed using formalin-fixed paraffin-embedded pri-
mary tumour samples from 30 patients with metastatic lymph nodes at
diagnosis and previously untreated. For each case we use four 3 µm sections
that were dewaxed and rehydrated. Antigen retrieval was carried out using
Dako (Denmark) antigen retrieval fluid and microwaving at full power
for 30 minutes. Sections were then treated with hydrogen peroxidase for
5 minutes, followed by TS 106 at a diluition of 1:10 over night at 4◦C.
Visualization was obtained by Dako visualization system. The same protocol
was used for the antibody Ki67 at a dilution 1:50 for 1 hour. As a positive
control we used the lymphoid germinal centres and the normal glands of
the sample when present near the tumour.

RESULTS

Twenty-two of our 30 samples of primary tumor showed a widespread
positivity in more than 50% of neoplastic areas evaluated in 10 high power
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TABLE 1 TS and Ki67 Levels in Primary Tumor and Involved Nodes of Breast Cancer Patients

Metastatic Nodes TS
+++/Ki67 +++

Metastatic Nodes TS
+/− Ki67 +/−

Primary tumor TS +++/Ki67+++ (22) 6 16
Primary tumor TS +/−/Ki67+/− (8) 8 0
TOT 30 14 16

+++ = positivity >50% of neoplastic areas for TS; positivity >50% of nuclei for Ki67
+/− = positivity <10% of neoplastic areas for TS; positivity <10% of nuclei for Ki67.

fields (HPF) and were classified as positive for TS staining (+++). Ki67
also was present in more than 50% of nuclei, indicating a high proliferation
index (+++). Of the 22 correspondent metastatic nodes, 16 showed a very
low TS expression, in less then 10% of neoplastic areas and very low Ki67
positivity (+/−), while 6 metastatic nodes were strongly positive (+++)
(see Table 1). There was no correlation with the clinicopathological features
of the patients, because the node negativity was independent from staging,
grading, and histotype of the tumor.

DISCUSSION

The search for prognostic factor of breast cancer has been largely
focused on node-negative disease, but about 25% of these patients are des-
tined to relapse, despite treatment.[7] By contrast, the majority of patients
with node-positive breast cancer can be treated by adjuvant chemotherapy
routinely. Prognostic factors in this group have received less attention,
because of the definite benefit derived from adjuvant chemotherapy. In an
analysis of many individual parameters, such as differentiation, histotype,
nuclear pleomorphism, it has been shown that the presence of high prolifer-
ation activity is the strongest predictor of decreased survival.[9] Proliferation
activity can be evaluated by Ki67 and TS expression. TS is the main target
for 5-FU activity, a drug frequently used in the treatment of breast cancer
patients. TS expression has been associated with clinical outcome in breast
cancer; previous studies have shown that tumours showing high TS contents
do not respond to 5-FU.[4] However , many patients with low TS expression
also fail to respond to treatment.[5] Our study showed that a group of breast
primary carcinomas have a high TS and Ki67 expression, while their lymph
node metastases have a very poor expression of TS and Ki67 suggesting
a low proliferative activity. This was unexpected due to the well known
aggressiveness of metastases, thus, mechanisms other than proliferation
could be responsible for the invasion by these cells. On these basis, we
can hypothesize that since nonreplicating metastatic node cells have low TS
expression, they could be less sensitive to 5-FU, because the target is lacking.
We underline the necessity to study the expression of these prognostic
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markers in both primary and metastatic tumors, because differences in the
expression of the proliferating index, could be a marker able to identify
possible drug resistant tumor cells.
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