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ABSTRACT 
Purpose: Breast cancer (BC) is a major health problem in Egypt and worldwide. Its 
prognosis depends not only on tumor stage but also on tumor biology. In this correlated 
the percentage of expression of Ki67 with the clinical outcomes of early hormone-
receptor positive for postmenopausal breast cancer patients who received adjuvant ta-
moxifen 
Material and Methods: we retrospectively reviewed 52 patients treated for non-
metastatic postmenopausal breast cancer with adjuvant tamoxifen at Ain-Shams Univer-
sity hospital, Clinical Oncology department between January 2010 and December 2015. 
Ki67 value and other clinicopathological data were retrieved. 
Results: Out of 52 patients fulfilling research criteria, the age ranged from 45 to 71 
years. All patients were stage 0-ΙΙΙ. Stage II was the most common represented 38.5 %, 
while Stage 0 was the least common presents 3.8%. Using a ki67cut-off value of 20, 
patients were stratified into two risk groups; the low risk group had ki67 <20 % and 
represented (67.3%) of cases and the high risk group were ≥ 20% and represented 
32.7%.The median Ki67 value was 12.00 (IQR 5 – 20). 3 year OS and DFS were 86% 
and 84% respectively Among multiple prognostic factors Stage, luminal A subtype was 
significantly related to better OS and DFS In our study, there was no difference regard-
ing OS and DFS between low and high ki67 group's results ρ=0.308 and ρ= 0.064 re-
spectively. 
Conclusion: Ki67 is not a predictive factor for resistance to adjuvant tamoxifen in post-
menopausal female breast cancer patients. 

Keywords 

Breast cancer 
Adjuvant hormonal therapy 
Tamoxifen 
ki67 

INTRODUCTION 

Breast cancer is the most commonly diagnosed cancer 
and the leading cause of cancer death among women 
worldwide, accounting for 25% of total cancer cases [1]. 
It ranks as the most prevalent cancer among women in 
the Middle East and Northern Africa. In. In Egypt, 51% 
of breast cancers occur in postmenopausal women of 
whom 60% are hormone receptor-positive.The develop-
ment of breast cancer is associated with numerous risk 
factors, including genetic, environmental and hormonal 
influences, yet 75% of women with this cancer have no 
readily identifiable risk factors (2). 
Breast cancer is a heterogeneous disease in terms of his-
tology, therapeutic response, patterns of distant metasta-

sis, and patient outcomes[3]. 
Prognostic factors of breast cancer include clincopatho-
logical features such as tumor size, grade and the number 
of metastatic axillary lymph nodes(4). Predictive factors 
that identify the benefit from specific therapies include 
ER and PR expression, which identifies patients who will 
benefit from adjuvant endocrine therapy(5) and overex-
pression of the HER2 protein which identifies patients 
who benefit from adjuvant HER2-directed therapy(6). 
The anti-estrogen tamoxifen is the drug most often used 
for the long-term treatment of early breast cancer. Tumor 
recurrence and mortality are significantly decreased by 
the use of 5 years of adjuvant tamoxifen both in the pres-
ence and absence of adjuvant chemotherapy. Adjuvant 
tamoxifen safely reduces 15-year risks of breast cancer  
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Table 1. Patient's characteristics and  

  No. = 52 

Age at Diagnosis 
Mean ±SD 57.92  ± 6.44 

Range 45 – 71 

PS at Diagnosis 
1 48 (92.3%) 

2 4 (7.7%) 

MRM Yes 48.1% 

BCS Yes 51.9% 

T stage 

1 19 (36.5%) 

2 24 (46.2%) 

3 5 (9.6%) 

4 2 (3.8%) 

IS 2 (3.8%) 

N stage 

0 32 (61.5%) 

1 9 (17.3%) 

2 2 (3.8%) 

3 9 (17.3%) 

M stage 0 100% (52) 

Type 

IDC 44 (84.6%) 

ILC 4 (7.7%) 

DCIS 2 (3.8%) 

Mucious 1 (1.9%) 

Medullary 1 (1.9%) 

Grade 

Un Known 2 (3.8%) 

1 3 (5.8%) 

2 44 (84.6%) 

3 3 (5.8%) 

Margins 

Unknown 1 (1.9%) 

Free 50 (96.2%) 

Positive 1 (1.9%) 

ECE 

No 26 (50.0%) 

Yes 7 (13.5%) 

Not applicable 18 (34.6%) 

Unknown 1 (1.9%) 

LVI 

No 30 (57.7%) 

Yes 6 (11.5%) 

Unknown 15 (28.8%) 

TNM stage   

0 
1 
2 
3 

2 3.8% 

17 32.7% 

20 38.5% 

13 25.0% 

clinicopathological data  

   No. = 52 

Molecular subtypes: 

ER 
Negative 0 (0%) 

Positive 52 (100%) 

PR 
Negative 5 (9.6%) 

Positive 47 (90.4%) 

Her2 

Negative 42 (80.8%) 

Positive 9 (17.3%) 

Equivocal 1 (1.9%) 

Ki67(%) 
Median(IQR) 12.00 (5 – 20) 

Range 
0.00 – 70.00 
  

Ki67 groups 
Low Ki67: 35 
(67.3%) 

High Ki67: 17 
(32.7% 

Luminal 
  

Luminal B H- 
Luminal B H+ 
Luminal A 
Unknown 

15(28.8%) 
7 (15.38%) 
28 (53.8%) 
1 (1.9%) 

Treatment Modalities   

Adjuvant chemo 

No 23.1% 
  
73.1% 
  
3.8% 

Yes 

Not applicable 

Type 

Anthracyclin 

28.8% 
38.5% 
3.8% 
1.9% 
26.9% 

Anthracy-
clin,taxanes 

CMF 

TC 

Not applicable 

PORTH 
No 17.3% 

82.7% Yes 

Anti her2 
Yes 17.3% 

82.7% Not applicable 

Neoadjuvant 

No 
0.0% 
7.7% 
92.3% 

Yes 

Not applicable 

Type 

Anthracyclin 

3.8% 
0.0% 
1.9% 
92.3% 
1.9% 

CMF 

TAC 

Not applicable 

Unknown 

SD: standard deviation, MRM: modified radical mastectomy, 

BCS: breast conservative surgery, IDC: invasive ductal carci-

noma, ILC: invasive lobular carcinoma, DCIS: duct carcino-

ma insitu, ECE: extra capsular extention, LVI: lymphovascu-

lar invasion, ER: estrogen receptors, PR: progesterone recep-

tors, HER2: Human Epidermal Growth Factor  receptor 

type 2, post operative radiotherapy  



 

 

recurrence and death. ER status was the only recorded 
factor importantly predictive of the proportional reduc-
tions.[7]. 
Unfortunately, many patients present with primary re-
sistance to endocrine therapy, despite high tumor levels 
of ER, and all patients with advanced disease eventually 
acquire resistance to therapy. The potential mechanisms 
for either intrinsic or acquired endocrine resistance are 
still poorly comprehended, but they clearly include ER-
coregulatory proteins and cross-talk between the ER 
pathway and other growth factors. Identifying the fac-
tors and pathways responsible for this resistance, are 
therefore important diagnostic and therapeutic challeng-
es in current breast cancer research (8). 
Ki67 is a nuclear protein expressed during cellular pro-
liferation particularly during the mitosis phase. In early 
breast cancer, high Ki67 is an independent factor for 
worse prognosis as shown by significantly shorter over-
all and disease-free survival. High Ki67 was predictive 
of more benefit from adjuvant letrozole over tamoxifen 
and adjuvant taxane over non-taxane regimens [9]. On 
the other hand, Ki67 was not predictive of more benefit 
of adjuvant chemo endocrine therapy over endocrine 
therapy alone  or adjuvant epirubicin- CMF over CMF 
[10].The Ki-67 index had a wide distribution of 1-99% in 
primary breast cancer, and the median was 20% in 
3,652 cases. A higher Ki-67 index (≥20%) correlated 
significantly with young age, large tumors, positive 
lymph nodes, negative ER/PgR, p53 over expression 
and positive HER2. A higher Ki-67 index correlated 
with a poorer prognosis and early recurrence (<2 years). 
On the other hand, a lower Ki-67 index correlated with 
a favorable prognosis and late recurrence (>10 years). 
Thus, proliferative activity determined by Ki-67 may 
reflect the aggressive behavior of breast cancer and pre-
dict the time of recurrence and the appropriate therapy
[11]. In a study conducted in National Cancer Institute
(NCI) , Ki67 was significantly higher in patients who 
relapsed in 24 months from tamoxifen start compared to 
those without relapse in the same period. This signifi-
cant finding was not found in the comparison between 
patients who developed relapse in more than 24month 
from tamoxifen start and those who were free of recur-
rence in the same period . This result might give a clue 
to that, postmenopausal patients with tumors expressing 
high Ki67 score may develop early resistance to tamoxi-
fen and consequently, develop early relapse [12]. 

PATIENTS AND METHODS 

Study design and Data selection: The study involved 52 
postmenopausal patients with non-metastatic breast can-
cer who started upfront tamoxifen as adjuvant endocrin-
al therapy were identified in the period between January 
2010 and December 2015 with follow up for at least 2 
years, males, Premenopausal females, negative for ER 
and PR and patients who Received aromatase inhibitors 
as first line endocrine were excluded. Patients’ infor-
mation including demographic characteristics and varia-
bles related to diagnosis and treatment were extracted 
from medical records. Data about time of developing 
relapse and date of last follow up or death were re-

trieved. The study was approved by the Ethics Board of 
Ain Shams University and an informed written consent 
was taken from each participant in the study. Data 
Analysis: Data were extracted and analyzed, and all 
available prognostic data were tabulated, and survival 
data were recorded and tabulated to analyze the differ-
ent prognostic criteria. Kaplan-Meier curves were ob-
tained for survival analysis. The collected data were 
revised, coded then analyzed using IBM SPSS version 
20. Quantitative data were presented using means or 
medians and standard deviation (SD) or Interquartile 
range. Qualitative variables data were presented by fre-
quency and percentage. Survival Curves were compared 
using log rank test. Correlations between numerical var-
iables were assessed using the Pearson’s correlation 
method. Proportions were tested for independence using 
the Chi-square and Fisher exact tests. A receiver opera-
tor characteristic (ROC) curve was the tool used to se-
lect a cutoff point for ki67 as a continuous variable. The 
primary endpoint wa disease free survival (DFS). The 
secondary endpoint was overall survival (OS). P value 
≤0.05 will be considered as statistically significant. 

RESULTS 

Patient demographics: The study included 52 patients 
with their characteristics shown in Table 1. Ki67 level 
ranged from 0 to 70 % with median 12%. Patients were 
stratified into two risk groups; the low risk group had 
ki67 <20 % and represented (67.3%) of cases and the 
high risk group were ≥ 20% and represented 32.7%. 
The mean age ± SD was 57 ±6.4. Most of the patients 
enrolled in the study received chemotherapy either in 
the neoadjuvant or the adjuvant setting. Four patients 
received neoadjuvant treatment (7.7 %) and patients 
who received adjuvant chemotherapy represented 
73.1%. Post-operative radiotherapy was given in 82.7% 
of patients either conventional or hypofractionation. 
.Anti-Her2 targeted therapy (trastuzumab) was given in 
100% of patients with Her2-neu receptor overexpres-
sion, representing 17.3 % of study population. All pa-
tients selected started upfront tamoxifen for at least 2 
years unless died or relapsed.  Most patients had T2 tu-
mors of IDC histology and grade II. The majority of 
patients had N0 and TNM stage II disease. As regards 
distribution between low and high ki67 groups , higher 
pT and pN  are represented in low ki67 group with ρ 
value 0.010 and 0.028 respectively. Only 9 patients 
(17.3%) had HER2 positive disease. According to the 
study eligibility, all patients were hormone receptor 
(HR) positives (i.e. ER and/orPR+).Majority of cases 
were luminal A (53.8%), while luminal B Her2 positive 
subtype was 15.38% , luminal B Her2 negative was 
28.84%. Patients who were still on tamoxifen represent-
ed 30.8 %. The patients who ended tamoxifen were 
stratified into 4 groups. Cause of end of tamoxifen 
among patients with low ki67 group due to Death, re-
lapse, complication or switch technique was 17.1%, 
8.6%. 0% and 45.7% respectively. Among patients of 
high ki67 group  tamoxifen was ended due to death, 
relapse, complication or switch technique as 
5.9%,29.4%.5.9%and 23.5% respectively ( p= 0.092). 
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Table 2.  Comparison between patients with low and those with high Ki67 level regarding cause of end of tamoxifen  

Cause of end  
Low Ki67 High Ki67 

Test  value 
P- 

value 
Sig.  

No. % No. % 

Death 6 17.1% 1 5.9% 

7.999 0.092 NS 

Relapse 3 8.6% 5 29.4% 
Complication 0 0.0% 1 5.9% 
Switch 16 45.7% 4 23.5% 

Not applicable (still on tamoxifen) 10 28.6% 6 35.3% 

  Table 3: Comparison and correlation between high and low ki67 groups and patient  
clinicopathological characteristics 

 
Low Ki67 High Ki67 Test 

value  
P-

value  
Sig.   

No. = 35 No. = 17 

Age at Diagnosis 
Mean± SD 59.37 ± 6.08 54.94 ± 6.29 

2.438• 0.018 S 
Range 45 – 71 47 – 65 

T stage 

IS 0 (0.0%) 2 (11.8%) 

13.252* 0.010 S 
1 16 (45.7%) 3 (17.6%) 
2 12 (34.3%) 12 (70.6%) 
3 5 (14.3%) 0 (0.0%) 
4 2 (5.7%) 0 (0.0%) 

N stage 

0 21 (60.0%) 11 (64.7%) 

9.095* 0.028 S 
1 5 (14.3%) 4 (23.5%) 
2 0 (0.0%) 2 (11.8%) 
3 9 (25.7%) 0 (0.0%) 

Type 

IDC 30 (85.7%) 14 (82.4%) 

8.620* 0.071 NS 

ILC 4 (11.4%) 0 (0.0%) 

DCIS 0 (0.0%) 2 (11.8%) 

Mucious 1 (2.9%) 0 (0.0%) 
Medullary 0   1 (5.9%) 

Grade 

Un Known 0 (0.0%) 2 (11.8%) 

4.317* 0.229 NS 1 2 (5.7%) 1 (5.9%) 
2 31 (88.6%) 13 (76.5%) 
3 2 (5.7%) 1 (5.9%) 

ECE 

No 19 (54.3%) 7 (41.2%) 

2.784* 0.426 NS 
Yes 4 (11.4%) 3 (17.6%) 
Not  
applicable 

12 (34.3%) 6 (35.3%) 

Unknown 0 (5.9%) 1 (5.9%) 

LVI 

No 19 (54.3%) 11 (64.7%) 

3.373* 0.338 NS 
Yes 4 (11.4%) 2 (11.8%) 
Not  
applicable 

0 (0.0%) 1 (5.9%) 

Unknown 12 (34.3%) 3 (17.6%) 

ER 
Negative 0 0.0% 0 0.0% 

NA NA NA 
Positive 35 100.0% 15 100.0% 

PR 
Negative 3 8.6% 2 11.8% 

0.134 0.714 NS 
Positive 32 91.4% 15 88.2% 

Her2 
Negative 29 82.9% 13 76.5% 

1.108 0.575 NS Positive 5 14.3% 4 23.5% 
Equivocal 1 2.9% 0 0.0% 

TNM stage               
0 0 0.0% 2 11.8% 

13.794 0.003 HS 
1 15 42.9% 2 11.8% 
2 9 25.7% 11 64.7% 
3 11 31.4% 2 11.8% 
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Table 2. Comparison and correlation between high and 
low ki67 groups and patient clinicopathological cha-
recteristics are shown in table 3. As regards the outcome 
of our study population, 3 year OS and DFS were 86% 
and 84% respectively as shown in figures 1-2.Several 
prognostic and predictive factors were chosen to be cor-
related with low and high ki67 groups. Among the varia-
bles correlated, only relation between Ki67 groups (low 
and high) and age, TNM staging were statistically signifi-
cant. Compared to low ki67 group mean age at is lower 
for high ki67 group (54.94±6) (p 0.018). As regards 
TNM stages, higher stages was shown to be more preva-
lent in high ki67 group (p=0.003). Luminal subtypes of 
tumors were found to be highly significant regarding 
DFS and significant with OS. Those with luminal A tu-
mors had best outcome with 3year OS: 96% and 3year 
DFS 90% on the other hand those with luminal B her2 
+ve  the worst outcome with 3 year OS 56% and 3 year 
DFS 49%. Relation between Both OS and DFS staging 
was shown to be statistically insignificant p=0.092. As 

regards study end points; relationship between ki67 
groups and DFS and OS (figure 3) was found to be statis-
tically insignificant p=0.308 and ρ= 0.064 respectively. 

DISCUSSION 

In our study, there was no difference regarding OS and 
DFS between low and high ki67 group's results ρ=0.308 
and ρ= 0.064 respectively.This is supported by results 
from a study done to predict tamoxifen benefit among 
post-menopausal females using ki67 and mitotic index  
and declared no association between Ki67 labeling and 
tamoxifen efficacy [13]. Different from our results, in a 
study conducted in National Cancer Institute, Ki67 was 
significantly higher in patients who relapsed in 24 
months from tamoxifen start compared to those without 
relapse in the same This significant finding was not found 
in the comparison between patients who developed re-
lapse in more than 24month from tamoxifen start and 
those who were free of recurrence in the same period. 
This result might give a clue to that, postmenopausal pa-
tients with tumors expressing high Ki67 score may devel-
op early resistance to tamoxifen and consequently, devel-
op early relapse (12). In the meta-analysis published by De 
Azambuja et al.(14), the prognostic value of Ki-67 was 
reported only in univariate analyses for both DFS and 
OS. In the analysis for DFS, they collected data from 38 
studies (including 10,954 patients) and found a HR of 
1.88 (1.75–2.02). In the analysis for OS concerning 35 
studies (including 9,472 patients) they found a HR of 
1.89 (1.74–2.06). 
In our study Relationship between OS and DFS and Lu-
minal types among our study population shows signifi-
cant results .Those with luminal A tumors had best out-
come, on the other hand those with luminal B her2 +ve 
had  the worst outcome. With p value for OS and DFS 
ρ=0.009 and ρ= 0.011 respectively. This  agrees with 
studies that have shown significant differences in base-

figure 1. Kaplan-Meier plot  for OS   
of patients  in months  

Figure 2. Kaplan-Meier plot  for DFS   
of patients  in months  

Figure 3. Kaplan Meier curves illustrating the relationship 

between OS and ki67 groups. 



 

 
line prognosis and sensitivity to cytotoxic therapies be-
tween luminal A and luminal B subtypes (15). 
Intrinsic subtypes of breast cancer has a greater prog-
nostic impact as regards clinical outcomes in patients 
with stage I-III breast cancer (16). When putting ki67 in 
consideration, patients are classified into luminal A, B 
Her2 positive, BHer2 negative with incidence 53.8% , 
15.38% and 28.8% respectively. This is different from 
incidence according to the St Gallen 2015 definitions, 
breast cancers were subtyped into 71 % luminal (HER2 
negative), 6 % luminal B-like (HER2 positive), 13 % 
triple negative, 1 % HER2 positive (non-luminal), and 
9 % special type (17). 
Luminal A tumors are the most common subtype and 
generally they carry the best prognosis of all breast can-
cer subtypes (18).In a retrospective study of 1538 pa-
tients, luminal B and HER2+ have the worst survival in 
patients with lymph node positive disease as compared 
with luminal A; whereas, triple-negative tumors have a 
worse survival in both lymph node positive and lymph 
node negative patients. 
All of our studied patients had stage 0-3 disease with the 
majority (38.5%) having stage ΙΙ breast cancer. Patients 
were staged according to the American Joint Committee 
on Cancer (AJCC) 8th edition[19]. In a study of 173,797 
patients with invasive breast cancer, tumor stage at diag-
nosis was found to still influence the OS in the current 
era of advanced systemic therapies(20). High ki67 groups 
has higher TNM staging with highly statistically signifi-
cant relation ρ0.003. This is quite near from results of a 
study conducted in NCI, evaluating predictive role of 
adjuvant hormonal therapy in post-menopausal female 
breast cancer patients, where high ki67 group (at a dif-
ferent cutoff level ≥14) has higher TNM staging. In our 
study, there was no difference regarding OS and DFS 
between low and high ki67 group's results ρ=0.308 and 
ρ= 0.064 respectively. This is can be explained by re-
sults from review and meta-analysis of 85 studies in 
32,825 patients for evaluating proliferation markers and 
survival in early breast cancer of 85 studies in 32,825 
patients which states that  Ki-67 and other markers are 
associated with worse survival outcomes in early breast 
cancer. However, whether these proliferation markers 
provide additional prognostic information to commonly 
used prognostic indices remains unclear [21]. 
In our study, pT2 was the most common finding 
(46.2%) and as regard lymph node status, pN0 was the 
most common presentation among our population repre-
senting 61.5%. As regards distribution between low and 
high ki67 groups , higher pT and pN  are represented in 
low ki67 group with ρ value 0.010 and 0.028 respective-
ly .This is different from results shown by [22] where low 
pT stages were associated with low expression of Ki-67. 
The majority of patients had pT1 (55.5 %) or pT2 
(36.4 %) tumors, respectively ( ρ <0.001) . Concerning 
the nodal status, it was shown that higher nodal status 
was associated with higher Ki-67 quartiles (ρ 
<0.001).Two of the most important prognostic indica-
tors for breast cancer are tumor size and extent of axil-
lary lymph node involvement .Several studies have es-
tablished that the risk of relapse increases with both tu-

mor size at diagnosis and extent of axillary lymph nodes 
involvement (23,24) and since our study population repre-
sented at early stage with node negative disease , there-
fore this may be a cause of low number of relapsed pa-
tients in first two years of adjuvant tamoxifen.Our study 
population shows insignificant difference regarding 
Her2 overexpression among low and high ki67 groups 
ρ= 0.575. However, results from[22]HER2/neu overex-
pression in high ki67 tumors while absence of HER2/
neu overexpression was correlated with low Ki-67 val-
ues. 

CONCLUSION: 

Our primary end point of this study is to analyze the role 
of ki67 to predict response of adjuvant tamoxifen in 52 
postmenopausal female breast cancer patients who were 
diagnosed and treated over a period of 6 years at our 
center and follow up of patients for at least 2 years. The 
present study couldn't establish a statistically significant 
impact of ki67 at a cutoff level 20 on OS and DFS for 
study population. 

This may be attributed to small sample size and short 
period of follow up in comparison to related studies as-
sessing predictive role of ki67. 
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