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ABSTRACT

Introduction: Breast cancer is the most common cancer in women. The importance of several molecu-
lar markers in breast cancer has generated interest in recent years. The assessment of biomarkers such
as Ki67, Her-2 and P53 can be valuable in predicting the outcomes of diseases and decision-making for
their optimal treatment. The purpose of this study is to investigate the relationships among Ki67, Her-2
and P53 tumour markers in breast cancer patients.

Subjects and methods: In this study, 184 breast cancer patients were chosen. Immunohistochemistry
technique was used for detecting the expressions of Ki67, Her-2 and P53 proteins in breast cancer pa-
tients. For the correlations among the parameters, Fisher exact test and Spearman’s rho were used. In
all the tests, the p-value was considered significant if it were less than 0.05.

Results: In this study, Ki67 positive, P53 and Her-2 positive, were found, respectively in 53.2%, 38.5%
and 54.6 % of the patients. There was a significant relationship between Ki67 and P53 (p < 0.05). But,
there were no relationships among Ki67 and Her-2 and the clinicopathological parameters (p > 0.05).
Conclusion: Breast cancer progression is often associated with the alterations in the expressions of Ki67,
P53 and Her-2 tumour markers. These changes may affect the treatment decisions. Also, the significant
relationship between Ki67 and P53 protein showed that cell proliferation may be related to the over-ex-
pression of P53 protein in breast cancer patients.
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Correlaciones entre las Expresiones de Ki67, Her-2 y los Marcadores de Tumor P53

en Pacientes con Cancer de mama
R Sheikhpour, F Poorhosseini

RESUMEN

Introduccion: El cancer de mama es el cancer mas comun en las mujeres. La importancia de varios
marcadores moleculares en el cancer de mama ha generado interés en los ultimos afos. La evaluacion
de biomarcadores como el Ki67, Her-2 y P53 puede ser valiosa en la prediccion de los resultados de las
enfermedades y la toma de decisiones para su tratamiento optimo. El proposito de este estudio es in-
vestigar las relaciones entre los marcadores tumorales Ki67, Her-2 y P53 en los pacientes con cancer de
mama.

Sujetos y métodos: En este estudio, se seleccionaron 184 pacientes de cancer de mama. Se utilizo la téc-
nica de inmunohistoquimica para la deteccion de las expresiones de las proteinas Ki67, Her-2, y P53 en
pacientes con cancer de mama. Para las correlaciones entre los parametros, se utilizaron el test exacto
de Fisher y la Rho de Spearman. En todas las pruebas, el valor p se consideraba significativo si era
menor de 0.05.

Resultados: En este estudio, Ki67 positivo, P53 y Her-2 positivos, fueron encontrados, respectivamente
en 53.2%, 38.5% y 54.6% de los pacientes. Hubo una relacion significativa entre el Ki67 y P53 (p <
0.05). Pero no hubo relacion entre Ki67 y Her-2 y los parametros clinico-patologicos (p > 0.05).
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Conclusion: La progresion del cancer de mama a menudo se asocia con las alteraciones en las expre-
siones de los marcadores tumorales Ki67, P53 y Her-2. Estos cambios pueden afectar las decisiones de
tratamiento. También, la significativa relacion entre las proteinas Ki67 y P53 demostro que la prolifera-
cion celular puede estar relacionada con la sobre-expresion de la proteina P53 en pacientes con cancer

de mama.

Palabras claves: Pacientes con cancer de mama, Her-2, Ki67, P53

INTRODUCTION

Breast cancer is the most common cancer in women (1), ac-
counting for approximately one-third of all the illnesses in
women (2). It affects one out of every eight women in the
United States of America. Also, it is one of the most frequent
malignancies among Iranian women (3). To determine the
severity of the disease and how to treat these patients, several
factors such as, tumour size, lymph node involvement, patho-
logical type, stage efc should be evaluated (3). One of the tools
used in the determination and the diagnosis of this invasive
disease is the evaluation of tumour marker status in breast can-

cer patients.
Recent studies have shown the significance of tumour

markers in breast cancer patients. The assessment of these bio-
markers with immunohistochemical technique (IHC) is valu-
able in predicting the outcomes of diseases and decision-
making for their optimal treatment (4). Tumour markers are
protein-derived tumour tissues that can be measured in tissue
samples or serum in patients.

Ki-67, a nuclear marker of cell proliferation, recognizes
a nuclear antigen present only in proliferating cells in G1, S,
G2 and M phases (5) and its half-life has been estimated at
around 60 to 90 minutes (6). High levels of Ki67 in breast can-
cers are associated with worse outcomes (7). Ki67 is not in-
cluded in routine clinical decision-making because of a lack
of clarity regarding how Ki67 measurements should influence
clinical decisions (8).
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P53 is a known tumour suppressor gene (9—15) ONn  Figure: The immunohistochemical expressions of Ki67, Her-2 and P53 proteins

chromosome 17 (16—19). P53 gene codes 53 KD, a nuclear
phosphoprotein (20-22) that plays an important role in many
critical cellular events related to human ageing and cancer (23),
including, DNA damage (24), telomere shortening and oxida-
tive stress (23). Unlike normal P53, non-functional mutated
P53 accumulates in the nucleus of tumour cells that can be de-
tected by immunohistochemical analyses. Multiple studies
have shown that P53 over-expression in breast cancer is asso-

ciated with a worse outcome (24).
Human epidermal growth factor receptor-2 (Her-2) is

over-expressed in approximately 15% to 25% of breast can-
cers (25, 26). It appears that Her-2 over-expression can be cor-
related with the resistance to hormonal therapy, sensitivity to
anthracycline-based  chemotherapy and resistance to
cyclophosphamide, methotrexate and 5-fluorouracil [CMF]
(27). Her-2 encodes a 185-kDa transmembrane glycoprotein
with intracellular tyrosine kinase activity that belongs to the
epi-dermal growth factor receptor family (25).

in the breast cancer patients. (A) Ki67 negative, (B) p53 positive, (C)
Her-2 positive and (D) negative control.

Despite extensive research on molecular markers in re-
lation to breast cancer, the observed differences in the results
and the effects of demographic factors on the status of bio-
markers had been noted in different regions. Therefore, the
purpose of this study was to evaluate the relationships among
Ki67, Her-2 and P53 tumour markers in Iranian women with
breast cancer.

SUBJECTS AND METHODS

Study population

In this study, 184 cases of women with mammary carcinoma
were chosen from the hospitals in Yazd city from 2012 to 2014
in central Iran and studied in Yazd Research and Clinical Cen-
tre for Infertility after receiving their consent. Additionally,
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the Ethics Committee and Research Committee of Yazd Re-
search and Clinical Centre for Infertility approved this study.

Histopathological analysis

In this study, the biopsy specimens were fixed in 10% neutral
buffer formalin; then, they were placed in graded concentra-
tions of 70%, 80%, 90% and 100% alcohol. We then put them
in xylene and paraffin in automatic tissue processors. Fol-
lowing the fixation, the specimens were embedded in paraffin
wax and sliced to 4 um in thickness for staining. For the stain-
ing and examination of the tissue sections, haematoxylin and
eosin (H & E) were used. The histological grade of the tumour
was determined using Bloom and Richardson classification
modified by Elston (28, 29).

Immunohistochemical method

Immunohistochemical method was performed on the speci-
mens that were embedded in the paraffin wax from the main tu-
mours. In summary, poly-L-lysin-coated slides were chosen
and 4 pm thick histological sections were mounted on them.
Then, slides were dewaxed with xylene and rehydrated with
decreasing intensity of alcohol. For blocking endogenous per-
oxidase activity, the sections were treated with 3% hydrogen
peroxide for 15 minutes. The slides were transferred to citrate
buffer and boiled for 15 minutes in a microwave oven for anti-
gen retrieval. The sections were washed three times with phos-
phate buffered saline. After blocking non-specific binding
sites, the sections were exposed to primary antibody for one
hour (Table 1).

Table 1:  Primary antibody used in the immunohistochemical staining of
tumour markers in breast cancer patients

Isotype Dilution Source

Monoclonal mouse anti human Ready for use Dako

DO7

Monoclonal mouse anti human Ready for use Dako

MIB-1

Polyclonal rabbit anti human 1: 400 Dako

c-erbB2

After washing with PBS, the slides were exposed to
Horseradishperoxidas conjugated anti-mouse, anti-rabbit Ig
(Ebnesina, Iran). The slides were washed with PBS and incu-
bated with 3, 3-diamino-benzidine tetrahydrochloride (Sigma).
The sections were counterstained with haematoxylin and
rinsed in tap water. Next, they were immersed in graded alco-
hol, xylene and finally mounted. Negative control was per-
formed by the replacement of the primary antibody with fetal
bovine serum in each series.

Statistical analyses

Statistical analyses were performed using SPSS softwarel9
version. For the relationships among the parameters, Fisher
exact test was used. For measuring the coefficient of concor-

dance between two variables, Spearman’s rank correlation co-
efficient (Spearman’s rho) was used, p-value < 0.05 was con-
sidered to be statistically significant.

RESULTS

In this study, 184 breast cancer patients were chosen. The mean
age of the patients was 51.5 + 14.7 years. The characteristics
of the patients are shown in Table 2.

Table 2:  Characteristics such as histological type, grade, lymph nodes
metastasis and age of breast cancer patients
Patients characteristics (n=184) Percentage
Histological type
Infiltrating ductal carcinoma 158 85.8
Invasive ductal carcinoma 3 1.6
Infiltrating lobular carcinoma 15 8.15
Medullary carcinoma 4 2.1
Missing system 4 2.1
Nuclear grades
1 11 597
2 86 46.7
3 40 21.7
Missing system 47 25.5
Lymph node metastasis
Involved 80 43.4
Not involved 93 50.54
Missing system 11 59
Age
<40 72 39.02
>40 112 60.86
Tumour size
<3Cm 41 22.28
>3 Cm 94 51.08
Missing value 49 26.63

Scoring

Ki67 staining was categorized as positive or negative.
The positive staining was considered > 20 per cent of the cell
nuclei. P53 staining was categorized as positive or negative.
The positive staining was considered > 5 per cent of the cell
nuclei. Her-2 staining was categorized positive and negative.
Positive staining was considered > 1 per cent. The
frequencies and percentages of biomarkers in the breast

cancer patients are shown in Table 3.
The result of this study showed that there was a signifi-

cant correlation between Ki67 and P53 (p < 0.05); the coeffi-
cient of concordance was 0.18. But there was no significant
correlation between Ki67 and Her-2 (p > 0.05). Similarly, there
were no significant correlations among Ki67 and Her-2 and
P53 (p > 0.05). Table 4 shows the correlations among the bio-
markers in the breast cancer patients.

The relationships among the tumour markers and grade,
lymph node metastasis and tumour sizes are shown in Table 5.
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Table 3:  Frequencies and percentages of biomarkers in the breast cancer
patients
Biomarker Frequencies Percentages
P53
Positive 71 38.58
Negative 98 532
Missing value 15 8.15
Ki67
Positive 98 532
Negative 75 40.7
Missing value 11 5.9
Her-2
Positive 100 54.6
Negative 83 45.1
Missing value 1 0.5
Table 4:  Correlations among biomarkers in the breast cancer patients
Biomarkers Ki-67 P53
p-value p-value
P53 0.022 -
Ki67 — 0.022
Her-2 0.198 0.07
Table 5:  Correlations among tumour markers and grade, lymph nodes
metastasis and tumour sizes
Biomarker Lymph Nodes Grade Tumour sizes
p-value p-value p-value
Ki67 0.35 0.085 0.09
Positive: 56.6%
Negative: 43.35%
Her2 0.51 0.28 0.21
Positive: 54.6%
Negative: 45.3%
P53 0.052 0.052 0.39

Positive: 43.02
Negative: 57.98

The results of this study showed that there were no cor-
relations among the tumour markers and grade, lymph node
metastasis and tumour sizes in the breast cancer patients (p >
0.05).

DISCUSSION

The over-expressions of Ki67 protein have been shown in
more than 20%—-50% of cells that are at high-risk of develop-
ing the recurrent disease (30). The measurement of Ki-67 level
is a widely used method to assess tumour proliferation (7).
Ki-67 expression in breast cancer tissue may be an effective
factor for predicting the response to chemotherapy or mixed

chemohormonal therapy (6) and may indicate a poor progno-
sis factor (7). Therefore, Ki-67 expression should be carefully
analysed as a routine biological marker in breast cancer pa-
tients, especially in those who are candidates for neoadjuvant
chemotherapy. Tumours with a higher level of cell prolifera-
tion might respond better to chemotherapy than tumours with
a lower proliferation (7) and reduced proliferation of Ki67 with
chemotherapy may be at least partly due to increased apopto-
sis (6). In this study, Ki67 positivity was detected in 53.2 per
cent of the breast cancer patients; but other studies have shown
different results (31, 32). This difference might be due to
genetic differences; however, other factors, like the threshold
for positivity, are responsible for at least some of the differ-
ences (33).

Also, there are some controversies on the relationship
between Ki-67 expression and P53 protein in cancer patients.
Gurzu et al reported that there was no correlation between
Ki67 and P53 protein in cancer patients (34). But another
study, which is consistent with our study, showed that Ki67
was correlated with P53 protein (35). Therefore, it seems that
P53 protein expression may be related to cell proliferation.
Double positivity for P53 and Ki-67 expressions in patients,
seemed to indicate a higher probability of metastases than sin-
gle markers. P53 and Ki-67 protein expressions reflect an ag-
gressive disease phenotype with rapid tumour growth (36). It
is conceivable that tumours with a worse outcome may have a
higher proliferation index with Ki-67 and a higher probability
of mutation in tumour suppressor genes, such as P53 (24). This
may be one of the main mechanisms in the development of car-
cinoma (37).

Another study showed that Ki67 was more important
than P53 protein in the prognosis of the breast cancer patients.
The prognostic value of Ki-67 over P53 may be due to its sig-
nificant association with higher nodal metastasis (24). Jeong
and et al finding is consistent with our study’s finding for they
did not observe any correlation between Her-2 and Ki67 (24).
Her-2+/Ki-67+ expression was associated with an increased
risk of ductal carcinoma in situ recurrences, independent of
grade and age of patients (38). A lower expression of Her2/neu
and Ki67 in breast carcinoma could implicate a low degree of
malignant behaviour (39). Another study showed that the ex-
pression of proliferative antigen Ki-67 and/or P53 protein were
correlated with the tumour grading (40). But, our study did
not show this correlation. It seems that the differences in the
degree of grade and sample size of the breast cancer patients
could have accounted for the observed differences (8).

CONCLUSION

This study’s findings showed that breast cancer progression is
often associated with the alterations in the expressions of Ki67,
P53 and Her-2 markers. These changes may affect the treat-
ment decisions. Likewise, the significant relationship between
Ki67and P53 protein showed that cell proliferation may be re-
lated to the over-expression of P53 protein in this study’s breast
cancer patients.
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