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p53 expression and resistance against paclitaxel in patients
with metastatic breast cancer
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Abstract Purpose: Paclitaxel is an important agent in the
pharmacological treatment of metastatic breast cancer.
Despite its efficacy in selected patients, the majority of
patients have a resistance against paclitaxel. The aim of
this study was to identify the responding patients and
hence prevent the other patients from ineffective treat-
ment. Identifying these patients could spare them an
ineffective treatment and could in turn characterize a
subgroup of patients with a higher response rate.
Material and methods: Thirty-three patients with meta-
static breast cancer received paclitaxel 175 mg/m2 either
as first- (15 patients) or as second-line (18 patients)
treatment. Immunohistochemistry was performed on the
blocks of the primary tumors with monoclonal anti-
bodies against p53, HER-2/neu, P-glycoprotein, Gluta-
thione-S-Transferase-p, and b-tubulin II. The expression
of those factors was then correlated with the objective
response to paclitaxel. Results: Ten of 33 patients had
an objective response to treatment. A significant corre-
lation with the objective response was found for the
expression of p53. None of the tumors with p53
expression (n=11) responded to paclitaxel. In contrast,
10 of the 22 patients without p53 expression showed an

objective response (P=0.013). Expression of HER-2/
neu, P-glycoprotein, Glutathione-S-Transferase-p, and
b-tubulin II did not show a correlation with the response
to paclitaxel. Conclusion: The immunohistochemical
detection of p53 characterizes patients with metastatic
breast cancer unlikely to respond to paclitaxel.
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Introduction

Paclitaxel has a well-established role in the treatment of
metastatic breast cancer. Depending on the administra-
tion as a first- or as a second-line chemotherapy, be-
tween 18% and 30% objective response can be achieved
(Michael et al. 1997; Bishop et al. 1999). Despite this
anti-tumor efficacy of paclitaxel, tumors exhibit intrinsic
or acquired resistance to paclitaxel in a majority of pa-
tients. These patients obviously will not profit from this
therapy. Identifying these patients could not only spare
them an ineffective treatment, but should also help to
identify a subset of patients with an expected higher rate
of objective treatment responses.

There exists a plethora of factors which can lead to
resistance to certain chemotherapeutic agents. Most of
these factors were established in vitro: P-glycoprotein
(Pgp) acts as a drug efflux pump contributing to resis-
tance to natural product-based chemotherapeutics such
as paclitaxel (Bradley et al. 1989; Eck et al. 1993). Like-
wise, Glutathione-S-Transferase-p (GST) is involved in
mechanisms leading to drug resistance (Meijer et al.
1990). The intracellular target for paclitaxel anti-tumor
action is tubulin. Hence, changes in the expression of
certain tubulin-isotypes correlate with resistance to pac-
litaxel in vitro (Mallarino et al. 1995). Mutations of p53
have an influence on DNA repair mechanisms and
apoptosis and can thus lead to chemoresistance (Rouby
et al. 1993). Finally, HER-2/neu was shown to afford
resistance against paclitaxel in vitro (Yu et al. 1996).
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Despite these in vitro efforts, the relevance of these
predictive factors for therapeutic decision-making in the
clinic needs to be established in a prospective clinical
trial. In order to identify the most promising predictive
factors for such a trial, we investigated the role of the
above-mentioned factors in 33 patients with metastatic
breast cancer treated with paclitaxel.

Patients and methods

We selected 33 patients (age 34 to 69 years, median 54 years) from
our breast clinic treated for metastatic breast cancer with paclitaxel
175 mg/m2 q3w in a first- or a second-line protocol. Inclusion
criteria were as follows: first, paraffin-embedded tumor tissue was
available for immunohistochemical studies; second, the objective
response to treatment was documented in the files. Of the selected
33 patients 15 patients were treated in a first-line and 18 patients
were treated in a second-line protocol. An objective response to
paclitaxel treatment was found in ten patients (30%). These pa-
tients all presented with a partial remission. A complete response to
paclitaxel treatment was not found in our collective. Patient char-
acteristics are given in Table 1 and Table 2.

Immunohistochemistry

Serial sections of formalin-fixed, paraffin-embedded blocks were
first deparaffinized. Then they were microwaved in 10 mmol/l of
citrate buffer, pH 6.0, to unmask the epitopes and treated with 1%
hydrogen peroxide for 10 min to block the endogenous peroxidase.
The sections were incubated with either monoclonal p53 antibodies
(clone DO-1, Calbiochem-Dianova, Boston, USA) diluted 1:100 for
30 min at 37 �C, monoclonal HER-2/neu antibodies (clone CB-11,
Novocastra, Newcastle-upon-Tyne, UK) diluted 1:50 for 30 min at
37�, monoclonal P-glycoprotein antibodies (clone ISB-1, Novocas-
tra) diluted 1:50 for 24 h at 4 �C, monoclonal Glutathione-S-
Transferase-p antibodies (clone 353–10, Dako, Glostrup, Denmark)
diluted 1:30 for 30 min at 37 �C and monoclonal b-tubulin II
antibodies (clone IDR-3B8, Bio Genex, San Ramon, USA) diluted
1:60 for 30 min at 37 �C. The sections were then incubated with a

biotin-labeled secondary antibody and streptavidin-peroxidase for
20 min each. Tissue was then stained for 5 min with 0.05% 3¢3-
diaminobenzidine-tetrahydrochloride and counterstained with
hematoxylin. All series included appropriate positive and negative
controls. All controls gave adequate results. The immunohisto-
chemical evaluation was performed by one of the authors (MS)
trained in histological and immunohistochemical diagnostics, una-
ware of the clinical data. Immunostaining was semiquantitatively
scored for both extent (percentage of positive tumor cells: 0%, score
= 0; <5%, score = 1; 5–20%, score = 2; 21–50%, score = 3;
>50%, score= 4) and intensity (absent, score= 0; weak, score= 1;
moderate, score = 2; strong, score = 3). Both scores were multi-
plied to give a composite score (0–12) for each tumor. In addition to
this semiquantitative approach the immunostaining was classified
into positive or negative with a cut-off of 10% of the tumor cells.

Statistical analysis

The Statistical Package for Social Science (SPSS, Chicago, Ill.,
USA) was used for the statistical analysis. Differences in propor-
tion were evaluated by Fisher’s exact test. Significance was con-
sidered as two-sided P<0.05.

Results

Immunohistochemistry

Six tumors expressed Pgp (18%). A membrane-bound
overexpression of HER-2/neu was found in eight cases
(24%). Twenty-five tumors expressed b-tubulin II (76%).
An expression of GST was found in 22 (67%). Eleven
tumors showed an expression of p53 (33%). The com-
posite score for p53 gave similar results using a cut-off
value of 2. Immunohistochemical results are given in
Table 3.

Clinicopathologic correlations

We then investigated the correlation of the factors
determined immunohistochemically both to each
immunohistochemical finding and to known clinical
data (age, primary tumor size, nodal status, grade,
hormone receptor status, hepatic metastasis, disease-free
interval, number of chemotherapies, and number of
metastatic sites): no correlation with any of these
parameters could be found for p53. There were only
slight correlations between Pgp, GST, b-tubulin II, and
age. b-tubulin II and HER-2/neu showed a slight cor-
relation to the disease-free interval if only the composite
score was considered. However, classification as positive
or negative alone failed to show such a correlation.
Finally, patients with an higher immunohistochemical
score for b-tubulin II also had a higher score for GST
(P=0,0008) (data not shown).

Analysis of objective response

A significant correlation with the objective response was
found for p53 both using the qualitative assessment and
the combined score. None of the tumors with p53

Table 1 Patient characteristics. (T pathologic tumor size, N path-
ologic lymph node status)

n (%)

pT1 12 (36%)
pT2 9 (27%)
pT3 2 (6%)
pT4 10 (30%)
pN0 11 (33%)
pN1–2 22 (67%)
Grade I 2 (6%)
Grade II 15 (45%)
Grade III 16 (48%)
Estrogen receptor positive 18 (55%)
Estrogen receptor negative 15 (45%)
Progesterone receptor positive 18 (55%)
Progesterone receptor negative 15 (45%)
Adjuvant chemotherapy 20 (61%)
No adjuvant chemotherapy 13 (39%)
Metastasis-free interval <2 years 17 (52%)
Metastasis-free interval >2 years 16 (48%)
Number of metastatic sites 1–3 26 (79%)
Number of metastatic sites >3 7 (21%)
Hepatic metastasis 12 (36%)
No hepatic metastasis 21 (64%)
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expression showed an objective response (Fig. 1). The
P-value of Fisher’s exact test was 0.013. Of the 22
patients not expressing p53, an objective response was
found in 10 patients and no response was documented in
the remaining 12 patients (55%).

In the group treated first-line for metastatic disease,
three of 11 patients who did not express p53, failed to
respond to paclitaxel (27%). In contrast, all four pa-
tients who expressed p53 did not profit from the treat-
ment. In the second-line protocol there was no objective
response seen in the seven patients expressing p53, and
no objective response in nine of 11 patients not
expressing p53 (82%).

Pgp,GST, b-tubulin II, andHER-2/neu did not show a
correlation with the objective response (Figs. 2, 3, 4, 5).
These findings applied to both the quantitative assessment
and the combined score. The distribution of the combined
score for the different parameters is shown in Fig. 6.

Discussion

The objective anti-tumor response to a treatment with
paclitaxel monotherapy is strongly influenced by its

administration as either first-line or as second-line
chemotherapy. Michael et al. (Michael et al. 1997)
found an overall response in 18% of the patients with
metastatic breast cancer treated with a second-line
paclitaxel chemotherapy. In contrast Bishop and col-
leagues (Bishop et al. 1999) reported an objective re-
sponse rate of 30% in patients with metastatic breast
cancer treated first-line with paclitaxel. Our own results
compare with an objective response of 30% for com-
bined first and second-line treatment. Beside the num-
ber of chemotherapy regimens, clinically useful factors
to assess the prognosis in metastatic breast cancer are a
short disease-free interval and the presence of hepatic
metastases (Yamamoto et al. 1998). These factors are
established at the time of diagnosis of metastatic dis-
ease and influence the choice of therapy. However,
these factors alone are not sufficient to accurately
predict the actual response to individual therapeutic
agents.

During the last few years a number of possible
mechanisms of resistance against paclitaxel have been
characterised. While these were mainly evaluated under
in vitro conditions, data on their clinical relevance are
completely lacking.

Table 2 Clinical characteristics of the individual patients. (T
pathologic tumor size, N pathologic lymph node status, ER
estrogen receptor, DFI disease-free interval, P paclitaxel, EC epi-
rubicin/cyclophosphamide, CMF cyclophosphamide, methotrex-

ate, 5-fluorouracil, Tam tamoxifen, Bo bone, Lu lung, Li liver, LN
lymph nodes (distant), Br brain, Ut uterus, Ov ovary, Per perito-
neum, Sk skin, Adr adrenal, PR partial remission, NC no change,
PD progressive disease)

No. Age T N Grade ER Adjuvant
therapy

DFI Localisation
of metastasis

First- line
therapy

Response to
paclitaxel

1 54 4b 1biii 3 Pos. EC+Tam 6 Bo, Sk P PR
2 60 1c 2 2 Neg. CMF 8 Lu, LN, Ut, Ov EC PD
3 60 4a 1biv 3 Pos. nil 0 Bo EC PR
4 34 3 1biii 2 Pos. EC+Tam 9 Bo, Lu P PR
5 69 2 1biii 3 Pos. CMF+Tam 52 Bo, LN EC NC
6 58 1b 0 2 Neg. nil 26 Lu, LN EC PD
7 54 1c 1bi 2 Neg. nil 0 Lu P NC
8 55 2 0 3 Pos. CMF+Tam 28 Bo, Li EC PD
9 47 1c 1biii 2 Neg. nil 0 Li P PR
10 47 2 0 3 Pos. Tam 114 Bo, Lu, Lk, Br P PR
11 56 4a 1bii 3 Pos. CMF+Tam 5 Bo, Lu, Br, Sk EC NC
12 38 1c 1bi 2 Neg. CMF 43 Lu, Br, LN, Sk EC PD
13 50 2 0 3 Neg. EC 14 Li, LN P PD
14 57 1b 2 1 Pos. nil 0 Bo, Per EC PR
15 50 1c 1biii 2 Neg. EC 9 Bo P PR
16 35 1c 2 3 Neg. EC 10 Bo, Li P PD
17 57 4d 1biii 3 Pos. nil 0 Bo, Li P NC
18 56 4b 1a 3 Neg. nil 0 Bo, Lu P PR
19 42 4a 0 3 Pos. CMF+Tam 30 Li, Lu, Br, LN EC PD
20 53 4c 2 2 Pos. nil 0 Li EC PD
21 65 4a 0 2 Pos. EC+Tam 29 Lu, LN P PR
22 58 1c 1biii 3 Pos. CMF+Tam 25 Lu, Li EC NC
23 52 1b 0 3 Pos. nil 155 Bo, LN EC NC
24 51 4a 1bi 2 Neg. EC 11 Bo, Br P PR
25 42 2 0 2 Neg. nil 41 Bo EC NC
26 60 2 1bi 2 Pos. EC+Tam 43 Bo, Li P PD
27 52 1c 0 2 Pos. Tam 27 Li, Br, Lu, Adr EC PD
28 35 1c 0 2 Neg. CMF 42 Bo, Li, Lu EC PD
29 34 2 1biii 3 Neg. EC 3 Lu, Li P NC
30 37 2 1biii 1 Pos. nil 0 Bo CMF PD
31 57 3 2 2 Pos. CMF+Tam 250 Lu, Ut, Ov EC PD
32 56 2 0 3 Neg. CMF 39 Bo, Li, Br EC PD
33 60 4d 2 3 Neg. EC 25 Bo, Li, Lu, LN P PD
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The most intensively studied factor is Pgp. Pgp has
been suggested to contribute to resistance to natural
product-based chemotherapeutic agents like paclitaxel
(Gan et al. 1995). Pgp works as a drug efflux pump and
diminishes the cellular concentration of paclitaxel, which

in turn leads to the development of drug resistance
(Mechetner et al. 1998).

There is extensive in vitro evidence for this proposed
role in paclitaxel resistance (Gan et al. 1998; van Ark-
Otte et al. 1998). However, in analogy to our present
results (Fig. 2), the role of Pgp in metastatic breast
cancer appears to play only a limited role in the clinical
setting (Linn et al. 1997; Yang et al. 1999).

Another widely investigated mechanism of resistance
against paclitaxel is the overexpression of HER-2/neu.
Yu and co-workers (Yu et al. 1996) found that HER-2/
neu overexzpression leads to paclitaxel resistance in vitro
via mdr-1-independent mechanisms. This finding was
later confirmed by the in vitro demonstration that
downregulation of HER-2/neu, either with adenoviral
type 5 E1A (Ueno et al. 2000) or with the tyrosine kinase
inhibitor emodin (Zhang et al. 1999), sensitizes HER-2/
neu overexpressing cells to paclitaxel. However, to
overcome the problem of combined genetic changes in
established cancer cell lines Orr and co-workers (Orr
et al. 2000) studied the effect of HER-2/neu overex-
pression on paclitaxel sensitivity of normal human
mammary epithelial cells. These authors found that
HER-2/neu overexpression was not sufficient by itself to
induce changes in chemosensitivity. Indeed, in vivo data
are conflicting. In our present study (Fig. 5) we found no
effect of HER-2/neu overexpression on the objective

Table 3 Immunohistochemical
characteristics of the individual
patients. (Pgp P-glycoprotein,
GST Glutathione-S-
Transferase-p)

No. p53 p53 Score HER-2/
neu

HER-2/
neu score

Pgp Pgp Score GST GST
score

b-tubulin
II

b-tubulin
II score

1 Neg. 0 Pos. 12 Neg. 3 Pos. 3 Neg. 2
2 Pos. 4 Neg. 0 Neg. 0 Pos. 4 Pos. 8
3 Neg. 0 Neg. 2 Pos. 4 Neg. 0 Neg. 1
4 Neg. 0 Neg. 3 Neg. 3 Pos. 8 Pos. 8
5 Neg. 0 Pos. 9 Pos. 4 Pos. 8 Pos. 12
6 Pos. 12 Neg. 1 Neg. 1 Neg. 0 Pos. 6
7 Pos. 12 Pos. 12 Neg. 2 Pos. 8 Pos. 12
8 Neg. 0 Neg. 0 Neg. 1 Pos. 4 Pos. 8
9 Neg. 1 Neg. 0 Neg. 0 Pos. 8 Pos. 4
10 Neg. 0 Neg. 2 Pos. 8 Neg. 0 Neg. 1
11 Neg. 2 Neg. 6 Neg. 2 Pos. 4 Pos. 8
12 Pos. 12 Neg. 2 Neg. 0 Pos. 8 Pos. 12
13 Pos. 8 Neg. 0 Neg. 0 Neg. 0 Neg. 0
14 Neg. 2 Neg. 0 Neg. 0 Neg. 0 Pos. 4
15 Neg. 0 Pos. 9 Neg. 0 Neg. 0 Neg. 2
16 Pos. 4 Neg. 4 Neg. 0 Pos. 3 Pos. 6
17 Neg. 0 Neg. 0 Pos. 6 Neg. 0 Pos. 6
18 Neg. 0 Neg. 0 Neg. 1 Neg. 0 Pos. 6
19 Pos. 6 Neg. 0 Neg. 2 Neg. 0 Neg. 0
20 Pos. 4 Pos. 9 Neg. 0 Pos. 4 Pos. 8
21 Neg. 1 Neg. 0 Neg. 0 Pos. 4 Neg. 3
22 Neg. 0 Neg. 0 Neg. 3 Pos. 3 Pos. 8
23 Pos. 8 Neg. 0 Neg. 0 Pos. 4 Pos. 6
24 Neg. 0 Pos. 12 Neg. 2 Neg. 0 Pos. 12
25 Neg. 2 Neg. 0 Neg. 1 Neg. 2 Pos. 8
26 Neg. 2 Neg. 2 Neg. 0 Pos. 3 Neg. 2
27 Neg. 0 Pos. 12 Neg. 0 Pos. 9 Pos. 12
28 Neg. 2 Neg. 4 Neg. 0 Pos. 6 Pos. 8
29 Pos. 12 Neg. 0 Pos. 6 Pos. 12 Pos. 12
30 Neg. 0 Neg. 0 Neg. 2 Pos. 4 Pos. 8
31 Pos. 6 Neg. 0 Pos. 6 Pos. 4 Pos. 12
32 Neg. 0 Pos. 12 Neg. 0 Pos. 12 Pos. 8
33 Neg. 0 Neg. 0 Neg. 0 Pos. 12 Pos. 12

Fig. 1 Relation between p53 and the objective response
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response of patients with metastatic breast cancer trea-
ted with paclitaxel. To further complicate matters,
Baselga and co-workers (Baselga et al. 1997) found pa-
tients with HER-2/neu overexpressing breast cancer to
respond three times better to paclitaxel, rather than
worse.

Antitubulin agents like paclitaxel block cell division
by inhibition of the mitotic spindle. To accomplish this,
paclitaxel stabilizes the microtubules (Schiff et al. 1979).
Furthermore, it inhibits the microtubule dynamics
(Derry et al. 1995). Microtubules are composed of a- and
b-tubulins which exist under the form of isotypes
(Luduena 1998).

In vitro evidence links an increased expression of the
b-tubulin II isotype to the development of a high level of
resistance to paclitaxel (Haber et al. 1995). This impor-
tant study has so far not been investigated in an in vivo
setting. Even though we found a trend towards higher
immunoreactive scores for b-tubulin II in the paclitaxel-
resistant tumors, the difference to paclitaxel-responsive
tumors failed to yield statistical significance (Fig. 4).
Newer in vitro studies (Nicoletti et al. 2001) also failed
to find a correlation between isotype expression and
paclitaxel sensitivity.

Because of the importance of the intracellular levels
of glutathione on the development of chemoresistance
(Arrick and Nathan 1984), we investigated a potential
influence of Glutathione-S-Transferase-p (GST-p) on
paclitaxel responsiveness. GST-p catalyzes the conju-
gation of glutathione to several chemotherapeutic drugs
(Dirven et al. 1994) and Masanek and co-workers
(Masanek et al. 1997) showed that ovarian cancer lines
resistant to paclitaxel overexpressed GST-p. In contrast
to these promising in vitro data, Shiga and coworkers
(Shiga et al. 1999) failed to see an effect of GST-p on
the response of head and neck cancers on a therapy
with cisplatin/paclitaxel in a neoadjuvant setting. Our

present findings (Fig. 3) are hence in line with the lack
of a clinical relevance of GST-p in chemotherapy
resistance.

The induction of apoptosis linked to an intact p53 is
of pivotal importance for the action of several chemo-
therapeutic agents (Lowe et al. 1994). In an attempt to
elucidate the effects of paclitaxel in vitro, Milross and
co-workers (Milross et al. 1996) found that the antitu-
mor effect of paclitaxel was strongly correlated with
paclitaxel-induced apoptosis, but not with mitotic arrest.
Since an intact p53 plays a major role in apoptosis, we
evaluated the p53 status by means of immunohisto-
chemistry on the primary tumor tissue. The concordance
between p53 expression immunohistochemically and
gene mutation is reported to be 79% for breast cancer
specimens (Soong et al. 1996). The p53 status of the
primary tumor measured immunohistochemically pre-
dicts the p53 status of the metastasis correctly in almost
all cases (Shimizu et al. 2000). Hence, the setting of this
study is adequate to assess the impact of p53 on the
response of patients with metastatic breast cancer trea-
ted with paclitaxel. Most reports dealing with the
influence of p53 on the resistance for paclitaxel are
limited by the fact that they are either purely in vitro or
that they are conflicting. Giannakakou and co-workers
(Giannakakou et al. 2000) and Lanni and co-workers
(Lanni et al. 1997) found cells with deficient p53 being
resistant to paclitaxel. Nielsen and co-workers (Nielsen
et al. 1998) as well as Gurnani and co-workers (Gurnani
et al. 1999) showed that adenovirus-mediated p53 gene
therapy was synergistic with paclitaxel. This could point
to an important role of functioning p53 for the effects of
paclitaxel. However, others (Chadderton et al. 2000;
Oldham et al. 2000) failed to show an effect of p53 on
paclitaxel activity in vitro. Wahl and coworkers (Wahl
et al. 1996) showed that in vitro paclitaxel anti-tumor

Fig. 2 Relation between P-glycoprotein (Pgp) and the objective
response

Fig. 3 Relation between Glutathione-S-Transferase-p (GST) and
the objective response
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activity was enhanced—rather than reduced—in tumors
with defective p53. This in vitro finding was supported
by a study of primary breast cancer treated in a neo-
adjuvant setting with paclitaxel (Kandioler-Eckersber-
ger et al. 2000). In this study eight of 12 tumors which
expressed p53 responded to the treatment. This obser-
vation led the authors to conclude that loss of cell cycle
control due to p53 deficiency could allow tumor cells to
more effectively enter mitosis, hence supporting the
tubulin-specific cytotoxicity of paclitaxel. However, re-
sults of Milross and co-workers (Milross et al. 1996)
suggested that the antitumor effect of paclitaxel are
correlated with paclitaxel-induced apoptosis and not
with mitotic arrest. The role of p53 in paclitaxel-induced
apoptosis was also studied by Woods and cowork-
ers (Woods et al. 1995) who showed that paclitaxel can

induce two independent apoptotic pathways. One of
those is p53 dependent while the other is p53 indepen-
dent. More recently, other in vitro studies showed dif-
ferent results concerning the influence of p53 on the
response to paclitaxel: for ovarian carcinoma cell lines
Cassinelli and co-workers (Cassinelli et al. 2001) found
enhanced sensitivity to paclitaxel only in p53 mutant
cells and Das and co-workers (Das et al. 2001) found no
significant effect of wild-type p53 on the level of paclit-
axel induced apoptotic cell death in lung cancer cell
lines.

Fig. 4 Relation between b-tubulin II and the objective response

Fig. 5 Relation between HER-2/neu and the objective response

Fig. 6 a Distribution of the immunohistochemical scores for p53 in
relation to the objective response. * >3 · interquartile range;
b distribution of the immunohistochemical scores for b-tubulin II,
P-glycoprotein (Pgp), Glutathione-S-Transferase-p (GST), and
HER-2/neu in relation to the objective response. �1.5–3 ·
interquartile range; bars, mean
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The influence of p53 inmetastatic breast cancer treated
with paclitaxel has been investigated only recently. Linn
and coworkers (Linn et al. 1997) evaluated nine patients
with metastatic breast cancer treated with paclitaxel. The
p53 status was known in five patients. None of those pa-
tients responded to the treatment and one expressed p53.
Clearly, it was not possible to draw reliable conclusions
from such a limited number of patients.

More recently, Van Poznak and co-workers (Van
Poznak et al. 2002) retrospectively analyzed the p53
status in 144 patients with single-agent taxane therapy
but failed to see an effect of p53 status on the objective
treatment response. In contrast to these results, our
present findings suggest that p53 positive tumors entirely
fail to respond to paclitaxel. This discrepancy could
be explained in several ways: first, the population of
Poznak and co-workers is rather heterogeneous. Patients
were treated with either paclitaxel or docetaxel in dif-
ferent dosages and schedules; second, they used a p53
antibody which was different from the antibody used in
our study. All of this might conceal the differences
in objective response to paclitaxel treatment observed in
our study.

Even though ours is a retrospective study with a ra-
ther small number of patients, these findings could
potentially have clinical impact. In particular, in a pal-
liative situation, such as metastatic breast cancer, it is
mandatory to spare the patients a presumably ineffective
therapy. Furthermore, response rates need to be cor-
rected in that patients without p53 expression can be
expected to have higher response rates than hitherto
described in the literature for a population with unstr-
atified p53 status. Taking the p53 expression into ac-
count could potentially help to tailor a therapy to the
individual molecular phenotype of a particular tumor.
Since we used immunohistochemistry on the primary
tumor block, which is easily accessible for most of the
patients and which translates well to the p53 status in the
metastatic tumor cells (Shimizu et al. 2000), these results
could be applicable to the vast majority of patients with
metastatic breast cancer. We believe the observation
precluded herein warrants confirmation in a larger series
of patients which would then open the door towards a
more effective tailoring of chemotherapy regimens based
on the expected anti-tumor efficacy.
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