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P53 protein is a tumor suppressor gene and its mutation is one
of the most commonly found genetic abnormality in human
malignancies including breast cancer. The purpose of this
retrospective cohort study was to determine the relationship
between the presence of p53 and recurrence and death in patients
with axillary node-negative breast cancers as well as some
clinicopathologic parameters. P53 mutant gene expression was
determined by immunohistochemistry in sections from paraffin-
embedded tumors in 33 patients with axillary node negative
breast cancer with a median follow-up period of33 months. P53
gene mutation was found in 10 patients. Six oflO patients (60%)
with p53 gene mutation and 2 of 23 without (8.7%) had a
recurrence (p = 0.006, Fisher's test; RR 6.67 (95% CI 1.61-
27.61). Two oflOpatients (20%) with p53 gene mutation died and
none among those without the mutation (p=0.156,Fisher's test).
No association was found between p53 gene mutation and histologic
type, family history of breast cancer, and stage ofthe disease.
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Tissue homeostasis and the maintenance of cell populations
depend on a delicate balance between the rates of cell
proliferation and cell death. Programmed cell death or
apoptosis is believed to playa major role in physiological
processes which, when defective, could contribute to the
pathogenesis and progression of tumors. A role for altered
programmed cell death in cancer stems from the description
of alterations on tumor-associated genes involved in the
regulation of apoptosis such as p53 and bcl-2. It is therefore
possible that the balance between p53 and bcl-2 may have
a significant implications for the pathobiology of breast
cancer. I

The tumor suppressor gene, p5 3, is the most commonly
mutated gene associated with cancer. Its expression has
been implicated in many inherited and sporadic forms of
malignancies in humans. The p53 gene is altered in
approximately 50per centofhuman cancers and is considered
to be important in the pathogenesis and plays a critical role
in the multiple stages of carcinogenesis.' P53 is a tumor
suppressor gene located in chromosome 17 and is thought
to suppress the proli feration of normal cells. The p53 protein
product regulates the transition from G 1 to S phase of the
cell cycle and entry to the DNA damage repair pathway.
The mutant protein accumulates in the nuclei of tumor cells
that may then have a proliferative advantage over normal
cells.v' As alterations in this pathway appears to be important
in a variety of human cancers, downstream effector protein
of p53 are potential sites for somatic alterations. The
functional inactivation ofp53 by missense mutations has
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been described in various cancers and the majority of these
mutations occur in exons 5 through 9 of the p53 gene.'
Mutations leading to the over expression of p53 have been
found to affect the patients survival outcome in several
human malignancies.

Analysisofp53 genemutationsmaypermitidentification
of a subset of breast cancer patients who, despite lack of
conventional indicators for poor prognosis, are at high risk
of early recurrence and death.

The most important subgroups of breast cancer patients
for which reliable prognostic factors are needed are women
without axillary lymph node involvement. Although overall
these patients have a good prognosis, it is known that 20 -
30 percent will experience a recurrence of the disease.
Studies" had provided evidence thatp53 gene mutation may
be an independent prognostic marker of early relapse and
death. P53 gene mutations could be an important factor
used to identify node-negative patients who have a poor
prognosis in the absence of adjuvant therapy. This study
therefore, aims to investigate the relationship between
expression of mutant p53 and 1) clinical outcome of
patients with node-negative breast cancer, 2) tumor histology,
3) stage of the disease and 4) family history.

Methods

All patients admitted at Cardinal Santos Medical Center
from January 1993 to December 1995 diagnosed with
breast cancer and who underwent curative surgery were
reviewed. Those included in the study were patients 33-72
years old, with node-negative breast carcinoma of any
histologic type and grade, with or without adjuvant therapy
and with a minimum follow-up of at least 2 years. Patients
with at least 10 axillary nodes examined and were negative
for metastasis were labelled as axillary node-negative. The
patients were classified into two groups: those with primary
tumors ofless than 2 cm including the micrccalcifications
and those whose tumors were more than 2 em but less than
5 em. Follow up of patients were made through the records
of their attending surgeons, personal interviews and
examinations. Recurrence and any evidence of disease by
physical or laboratory examinations were noted.

The paraffin-embedded tissue containing the tumor of
those patients included in this study were retrieved and sent
to the St. Luke's Medical Center Pathology Laboratory for
p53 determination by immunohistochemical (IRC) staining,
using the antibody mouse anti-human cellular phosphoprotein
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which reacts with both wild and mutant p53 (Zymed).
Positivity indicated accumulation ofmutantp5 3gene products
since wild type p53 has a short half-life and is expressed in
low levels not detectable by immunohistochemical methods.
It was labeled positive if more than 10 per cent of the tumor
cells had uptake of the stain.

Results

The summary of clinicopathologic data is seen in Table 1. A
total of33 axillary node-negative breast cancer cases were
included, all of them females with a mean age of54.7 years
(median 56 years) and a mean follow-up of34.8 months
(median 33 months). The longest follow-up was 52 months.
Only 6 patients (18.18%) had a family history of breast
cancer in a first or second-degree relative. Eleven patients
(33.33%) were premenopausal and 22 (66.67%) were
postmenopausal. Fifteen (45.5%) were in Stage I while 18
(54.55%) were in Stage II. Nineteen (57.58%) were
invasive ductal carcinoma. Thirty (90.91%) received
adjuvant therapy consisting of either hormonal (80%),
radiotherapy (3%) or combination therapy (hormonal +
chemotherapy = 3; hormonal + radiotherapy = 2).

Table I. Distribution of clinicopathologic parameters and p53 gene
mutation in 33 female breast cancer cases. CSMC, 1998.

No. of patients with p53 No. of patients without
gene mutation (%) p53 gene mutation (%)

Family history of breast
cancer

Positive 3 (9) 3 (9)
Negative 7 (22) 20 (61)

Menstrual status
Premenopausal 5 (16) 6 (19)
Postmenopausal 5 (16) 17 (52)

Histology
Invasive ductal 4 (13) 15 (46)
Lobular o (0) I (3)
Intraductal I (3) I (3)
Papillary o (0) 2 (6)
Mixed 5 (16) 4 (13)

Stage
I 4 (13) 11 (34)
II 6 (19) 12 (37)

Adjuvant therapy
No 2 (6) I (3)
Yes 8 (25) 22 (67)



P53 Gene Mutations

P53 gene mutations were detected in 10 patients
(30.30%),6 of whom (60%) developed recurrence, and 2
(20%) died. In the 23 patients without p53 gene mutation,
only 2 (8.70%) had disease recurrence and none died
(Tables 2 and 3). The difference in recurrence was
statistically significant (p = 0.006, Fisher's test). Relative
risk was 6.67 (95% CI 1.61-27.6). Therewasno significant
difference in mortality (p = 0.156, Fisher's test). On the
other hand, no association was found between p53 gene
mutation with histologic type, family history of breast
cancer and stage of the disease (p > 0.05, chi square). In
addition, itwas noted that in 2 patients who were positive for
p53 and did not receive any adjuvanttherapy, one developed
bone metastasis and the other died.

Table 2. Distribution of p53 gene mutation and recurrence in 33 female
breast cancer patients. CSMC, 1998.

No. of patients
with recurrence

No. of patients
without recurrence

No. of patients with p53
gene mutation
No. of patients without
p53 gene mutation

6 4

2 21

p = 0.006 (Fisher's test)
Relative risk 6.67 (95% CI 1.61-27.61)
Positive predictive value = 60%

Table 3. Distribution of p53 gene mutation and death in 33 female breast
cancer patients. CSMC, 1998.

No. of patients
who died

No. of patients
still alive

No. of patients with p53
gene mutation
No. of patients without
p53 gene mutation

2 8

o 23

P = 0.156 (Fisher's test)
Positive predictive value = 20%

Discussion

The loss of p53 function eliminates growth arrest in
response to certain DNA-damaging agents and enhances
the frequency of gene amplification, suggesting a role for
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p53 in the control of the cell-cycle checkpoint and in the
maintenance of the integrity of the genome.'

Initial studiesofthep53 gene in breast cancer examined
the association between cancer prognosis and p53
overproduction, detected by immunohistochemistry. About
a third of the studies found a positive association, but
differences in technique and variability in the frequency and
intensity of immunoreactivity confounded analyses.

More recently, five studies directly looked at p53
mutations and breast cancer prognosis. Most ofthe studies
found relative risks between 2.2 and 3.3. However, Kovach
et al., found relative risks of 4.7 for recurrence and 23.2 for
death. P53mutations were the single most importantpredictor
for early recurrence and death. Null mutations (nonsense
frameshiftand splice-site mutations) and missense mutations
were similarly associated with an adverse prognosis." The
high relative risks associated with p53 mutations might
reflect an unusual characteristic of the studied population of
US Midwest women. Alternatively, these results might
reflect the sensitive methods utilized in the study.

It is of particular interest if p53 gene mutations can
predict poor outcome inpatients without axillary lymph node
involvement, because these patients would be good
candidates for adjuvant therapy. In the Kovach et al series,
9 out of 27 patients with negative axillary nodes had p53
mutations. Ofthese, 4 relapsed and 2 died. Among the
18node-negative patients without amutation, only 2 relapsed
and none died (p=0.08 and 0.05, respectively, by exact log-
rank test). The proportion of relapses in patients with a p53
gene mutation was similarto node-positive patients, hinting
that the prognostic significance of p5 3 mutation is the same
in both nodal groups. However, the small sample size of the
group with negative axillary lymph nodes yielded results that
only suggested statistical significance. Ongoing prospective
trials should define more precisely the prognostic implications
ofp53 mutations.

Molina et al. showed immunoreactivity ofp53 in 37.3
per cent of breast tumors. There was no significant
association between the expression ofp53 and tumor size,
node involvement, age or histologic type. However, p53
overexpression was clearly related to histologic grade and
steroid receptor, with a trend to higher overexpression in ER
(-) tumors or in those with high histologic grade (p< 0.01).
These observations were also proven by Soong and Iacopetta
et al. in their large cohort study of breast cancer patients."
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