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Table 4 Univariate and muitivariate analyses of overall survival in patients with hormone receptor-positive/HER2-

negative primary breast cancer

Univariate Multivariate
Total Hazard  (95% Cl) P-value Hazard (95%Cl) P-value
(n=142) ratio ratio
Ki67-p53 Low Ki67 LI and Negative p53 88 1 1
High Ki67 LI and/or Positive p53 54 88 1.9-40.4 0.0049 7.9 1.7-36.7 0.0081
FOXA1 Low 20 1
High 119 049 0.06-3.9 0.50
GATA3 Negative 30 1
Positive 112 11 0.31-43 0.84
Basal phenotype marker  Negative 9 1
(CK5/6, CK14, EGFR) Positive 133 1.2 0.15-93 086
P-cadherin Low 90 1
High 52 18 057-55 032
Tumor size <5.0cm 17 1
250cm 122 34 0.90-12.8 0.071
Lymph-node metastasis () 80 1
(+) 59 39 1.02-14.7 0.045
Nuclear grade 1,2 M 1
3 ' 31 38 1.2-119 00020
Chemotherapy No 93 1
Yes 49 20 0.65-6.3 022

Abbreviation: 95%C/ 95% confidence interval, L/ labeling index.

2 distinct prognostic subtypes, those with favorable-
phenotype (Ki67 LI-low and p53-negative) and unfavorable-
phenotype group (Ki67 LlI-high and/or p53-positive)
tumors. Multivariate analysis showed that the IHC panel
results, tumor size and chemotherapy were independent
prognostic factors for DFS and that the IHC panel results
was an only independent prognostic factor for OS. Further-
more, 76 of the 78 patients (97%) with early-clinical-stage (I
or II) cancers showing the favorable phenotype were alive at
the end of this study. The results of a similar immunohisto-
chemical biomarker panel for 6 markers, including p53 and
Ki67, were reported by Brian et al. to be a significant prog-
nostic factor [32]. Ross et al. also showed that the immuno-
histochemical detection of 5 markers, including p53, was
significantly associated with clinical outcome [33]. These
reports support our data, at least in part; moreover, our
immunohistochemical panel using 2 easy-to-use antibodies
(Ki67 and anti-p53 antibodies) was both simpler than the
cited panels. Miller et al. reported the similar results to this
reports [24]. They evaluated the three molecular marker
(Ki67, p53 and HER2) using the whole cases with HR-
positive tumors. On the other hand, we excluded the HER2-
positive tumors from the whole HR-positive tumors and
then evaluate the clinicopathological implication of com-
bined Ki67-p53 status in the patients with HR-positive and
HER2-negative tumors. Nowadays, the patients with HER2-

positive tumors are treated with anti-HER2 drugs and show
different clinical outcome to those with HER2-negative
tumors. So, our results give the more precise information
and are more applicable to the dairy practice than the
results of Miller et al.

The results of the immunohistochemical panel divided
the HR-positive and HER2-negative breast cancer patients
as follows: the 10-year DFS rates were 81% for the favor-
able phenotype group and 46% for the unfavorable pheno-
type group, while the 10-year OS rates were 97% and 65%
for the favorable and unfavorable phenotype groups, re-
spectively. To exclude the influence of adjuvant chemo-
therapy on the predictive value of the panel, we examined
the prognostic significance of the panel separately in
patients who received either pre- or post- operative
chemotherapy and those who received no chemotherapy.
As the immunohistochemical panel results were also iden-
tified as a significant prognostic factor in the patients who
did not receive chemotherapy, we were able to exclude
the influence of chemotherapy on our results. Our data in-
dicate that patients with favorable-phenotype cancers have
a clinical choice to avoid cytotoxic chemotherapy, as the
baseline prognosis with adjuvant hormonal therapy alone
is very good for this group.

In this report, the unfavorable phenotype-tumors
exhibited significantly higher rates of positivity for
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HER2, basal phenotype markers (CK5/6, CK14, and
EGFR), and P-cadherin than did the favorable-phenotype
tumors. P-cadherin has been previously shown to be
overexpressed on basal-type tumors [14,34]. These prop-
erties suggest that unfavorable-phenotype tumors take
on not only the “HER2” phenotype [7] but also the
“basal” phenotype. To our knowledge, this is the first
clinical study to reveal an obvious correlation between
luminal subtype-B and basal-type breast tumors. Basal-
type tumors exhibit more p53 mutations [9,35] and nu-
clear p53 protein accumulation [36] than do luminal-
type or HER2-type tumors, so p53 mutation is thought
to be one of the characteristics of basal-type tumors
[37,38]. Our results would be consistent with this view-
point. We suspect that some tumors should be consid-
ered “mixed intrinsic subtype” tumors, that is, tumors
that exhibit characteristics of 2 or more intrinsic sub-
types and therefore cannot be classified as any “pure” in-
trinsic subtype.

Conclusions :

In conclusion, our results revealed that the cases with
Ki67 LI-high and p53 positive showed a mixed tendency
towards the “HER2” and “basal” types ,and that a simple
immunohistochemical panel comprising Ki67 and p53
could distinguish between the cases with a favorable
phenotype group and those with an unfavorable pheno-
type group among HR-positive and HER2-negative
breast cancer patients. These suggest that our simple
immunohistochemical panel comprising Ki67 and p53 is
a promising tool for distinguishing between “luminal-
subtype-A” and “luminal-subtype-B” breast cancers and
management of patients with HR-positive breast cancer.
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Purpose: The optimal treatment duration time and the causal relationship between neoadjuvant endo-
crine therapy and clinical response are not clear. Therefore, we conducted the present study to inves-
tigate the potential benefits of neoadjuvant exemestane therapy with the goal of identifying the optimal
treatment duration.

Methods: This study was conducted at three hospitals, as a multicenter, randomized phase II
trial(UMINOO0005668) of pre-operative exemestane treatment in post-menopausal women with un-
treated primary breast cancer. Fifty-one post-menopausal women with ER-positive and/or PgR-positive
invasive breast cancer were randomly assigned to exemestane for 4 months or 6 months. Clinical
response, pathological response, and decisions regarding breast-conserving surgery were the main
outcome measures.

Results: Of the 52 patients that enrolled, 51 patients underwent surgery. Of those, 26 and 25 patients had
been treated with exemestane for 4 and 6 months, respectively. Treatments were performedat 3 hos-
pitals in Japan between April 2008 and August 2010. The response rates as assessed by clinical exami-
nation were 42.3% and 48.0% for 4 and 6 months of treatment, respectively. Pathological responses
(minimal response or better) were observed in 19.2% and 32.0% of patients, and breast-conserving
surgery was performed on 50.0% and 48.0% of patients from the 4 and 6 month treatment groups,
respectively.

Conclusion: The results of this study demonstrate that responses were equal to 4 or 6 months of
exemestane treatment. Therefore, we propose that the rates of breast-conserving surgery could be
maximized by 4 months of treatment. Furthermore, in addition to using exemestane as a preoperative
treatment in post-menopausal women with ER-positive breast cancer, we envision administering the
drug over the long term under careful clinical supervision.

Keywords:

Neo-adjuvant endocrine therapy
Optimal treatment duration time
Breast cancer

© 2013 Elsevier Ltd. All rights reserved.

Introduction

Since the 1990s, primary endocrine therapy has been considered
the gold standard in the adjuvant and metastatic treatment settings
for estrogen (ER) and/or progesterone (PR) receptor-positive breast
cancer. The NSABP B-18 clinical trial’ in 1988 demonstrated that
neoadjuvant chemotherapy yielded the same survival rate as
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adjuvant chemotherapy, with an improved rate of breast-
conserving surgery, indicating. that neoadjuvant therapy could
have important clinical ramifications. With that in mind, neo-
adjuvant endocrine therapy for hormone receptor-positive breast
cancer was also assessed, and was shown to be effective in a
number of clinical trials (Table 1). Recently, clinical interest has
shifted from tamoxifen to third-generation aromatase inhibitors.
A few trials>"® have indicated that anastrozole led to improved
response rates as compared to tamoxifen, but the results were not
statistically significant. The PROACT trial reported that anastrozole
treatment allowed for breast-conserving surgery in significantly
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Table 1

Neoadjuvant endocrine trials.
Author or Number Design Duration  Clinical ORR®
trial name of patients (month)
IMPACT? 330 ANA?vs TAM® 3 37%, 36%, 39%

vs ANA + TAM
PROACT? 451 ANA vs TAM 3 49.7%, 39.7%
PO24 Trial* 337 LET® vs TAM 4 55%, 36%
GENARI Trial® 29 EXEY 4 37.0%
French study® 45 EXE 14--27 70.6%
weeks

Gil Gil (Spain)’ 55 EXE 6 50%
Mustacchi® 44 EXE 6 66%

2 ANA = Anastrozole.

b TAM = Tamoxifen.

¢ LET = Letrozole.

4 EXE = Exemestane.

¢ ORR = objective response rates.

more patients than did tamoxifen. The neoadjuvant drug,
exemestane, has been evaluated in several small studies. The re-
sults have been promising and warrant further evaluation to
determine the optimal therapeutic conditions for hormone recep-
tor-positive patients. Specifically, the optimal treatment duration
time and the causal relationship between neoadjuvant endocrine
therapy and clinical response are not clear (Table 1). In addition,
there are studies that have reviewed the optimal duration time of
hormone treatments. Here, we investigated the benefits of 4 and 6
month long neoadjuvant exemestane therapy.

Materials and methods
Patients

We enrolled >55-year-old post-menopausal women (defined
as: no spontaneous menses for > 1 year; LH levels > 30 IUJL; or
bilateral oophorectomy prior to breast cancer diagnosis) with stage
IIA—IIIA invasive ER- and/or PgR-positive breast carcinoma, as

confirmed by immunohistochemical examination of core-needle
biopsies (defined as: >10% endocrine receptor + nuclear stain-
ing). We further required that tumors be measurable by clinical
palpation. Written informed consent was obtained from each
patient.

Patients were ineligible if they had any severe coincident
medical disease that would prevent them from receiving surgery,
place them at unusual risk, or confound the study results; were
unwilling or unable to discontinue using drugs affecting sex
hormones (including hormone replacement therapy); had suf-
fered from any invasive malignancy within the previous 5 years
(other than carcinoma of the skin or carcinoma in situ of the
cervix, adequately cone biopsied); had received any previous
breast cancer treatment or tamoxifen as part of a breast cancer
prevention study; or, had received treatment with non-approved
drugs during the 3 months prior to randomization. Criteria for
withdrawal from the study included patients who had completed
the 5-year treatment course; did not begin randomized therapy;
withdrew informed consent; had confirmed clinically significant
disease before surgery or confirmed recurrence after surgery;
had an adverse event; or, were withdrawn at the investigator's
discretion.

Study design and setting

This study was conducted at three hospitals in Japan as a
multicenter, open-label, double-arm, randomized, phase 1I clinical
trial of pre-operative exemestane treatment in post-menopausal
women with primary breast cancer. In order to optimally bal-
ance the patients in the two treatment arms with respect to
prognostic factors, the patients were stratified by tumor factor,
node factor, and age. The neoadjuvant endocrine treatment
regimen consisted of one 25 mg exemestane tablet daily for 4 or 6
months. Fifty-one post-menopausal women with ER-positive and/
or PgR-positive invasive breast cancer were randomly assigned to
exemestane (25 mg/day) for 4 months (Group A) or exemestane

Stage lIA-llIA, Primary breast cancer postmenopausal
ER+ and/or PgR+, (confirmed by CNB*)
Registration 51 patients (pts)

v

Randomization

/

Group A (n = 26 pts)
Exemestane 25 mg x 16 weeks
PD® (n =2 pts)

~

~

Group B (n = 26 pts)
Exemestane 25 mg x 24 weeks
PD® (n =2 pts)

/

~

Response evaluation and Surgery
Group A (n = 26 pts), Group B (n = 25 pts)

Discontinued
(n=1pt)

Setting: Multicenter study involving 3 hospitals in Japan

*CNB = core needle biopsy

PD = Progressive Disease

The patient with PD canceled treatment and underwent immediate surgery.

Fig. 1. Study design.
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(25 mg/day) for 6 months (Group B; Fig. 1). When antitumor ef-
fects were observed with progressive disease (PD), the treatment
was canceled and patients underwent surgery immediately. All
patient data was collected by UMIN (UMINO0O0005668) and
analyzed at the National Cancer Center in Japan. Tumors were
measured by caliper before exemestane treatment began, and
again in the eighth week of therapy. Tumor regression by clinical
examination, pathological response, decisions regarding breast-
conserving surgery, and safety assessments were the main
outcome measures. All patients provided written informed con-
sent. This investigational registration period was planned three
years from May 2008. The trial was conducted in accordance with
the principles of Good Clinical Practice as specified in the Decla-
ration of Helsinki (Edinburgh, 2000). The study protocol was
guided by the current regulations governing clinical trials, and
was approved by the Ethics Committees of the individual hospi-
tals involved. All patients gave written informed consent before
study enrollment.

Study endpoints

The primary endpoints were objective response rates (ORR) by
caliper at 4 and 6 months of treatment using an intention to treat
analysis. Secondary endpoints were the rates of breast-conserving
surgery or mastectomy, and the pathological response rates.

Clinical assessments

The primary study objective was to compare the differences
between exemestane treatment for 4 and 6 months, using objective
complete responses (CRs) and partial responses (PRs) as defined by
the Response Evaluation Criteria in Solid Tumors (RECIST),? which
is based on caliper measurements of tumor size. Clinical response
was assessed by comparing the longest diameter of the target le-
sions with the baseline measurement based on RECIST criteria.
Every 4 weeks, patients underwent a physical examination, toxicity
assessment, and tumor assessment using WHO criteria. If tumor
progression was suspected, the tumor was further assessed by ul-
trasound or mammography. At baseline and immediately before
surgery, the investigator recorded the extent of the least invasive
feasible breast surgery option at that particular time: whether
breast-conserving surgery or mastectomy was needed, or whether
the tumor was inoperable.

Histological assessments

Histopathological therapeutic response was classified according
to the General Rules for the Clinical and Pathological Recording of
Breast Cancer 2005.1° For Grade 0, no response was observed;
Grade 1a comprised those tumors with mild changes in cancer cells
regardless of the area, or marked changes seen in less than one-
third of cancer cells; Grade 1b comprised tumors with marked
changes seen in more than one-third but less than two-thirds of
tumor cells; Grade 2 tumors contained marked changes in more
than two-thirds of tumor cells; and Grade 3 tumors demonstrated a
complete response, with no cancerous cells remaining. Mild
changes included slight degenerative changes in cancer cells not
suggestive of cell death (including cancer cells with vacuolation of
the cytoplasm, eosinophilic cytoplasm, swelling of the nucleus,
etc.). Marked changes include noticeable degenerative changes in
cancer cells suggestive of cell death (including liquefaction, ne-
crosis, and disappearance). The pathological response group was
defined as tumors with Grade 1b and 2 responses. The non-
response group was defined as tumors with Grade 0 and 1a
responses.
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Statistics

Based upon previous results, we assumed the response rate to
be 40% and 60% after 4 and 6 months of exemestane, respectively
(Table 1). To achieve an 80% statistical power, 46 examples were
required to detect differences in both response rates with a 5% level
of significance.! To account for attrition, we enrolled 50 patients.
Analysis was on an intention to treat (ITT) basis. The chi-squared
test was used to compare tumor characteristics and responses,
and rates of breast-conserving surgery between groups. Results
with p < 0.05 were considered to be significant.

Results
Patient baseline characteristics

The study enrolled 52 post-menopausal women at 3 hospitals in
Japan between April 25, 2008 and August 12, 2010. Of these, 26
patients were allocated to Group A, and 26 to Group B. One patient
withdrew and did not complete the study (Group B). The main
characteristics of the eligible patients are described in Table 2. The
baseline characteristics were well balanced between the two
treatment arms (Table 2).

Efficacy results

Evaluation of the primary efficacy endpoint (overall objective
response as determined by clinical palpation) revealed that there
was no statistically significant difference in the overall objective
response (CR + PR) between the two treatment groups: Group A,
42.3%; Group B, 48.0%; p = 0.89 (Table 3). Clinically, 7.7% of Group A
and 8.0% of Group B patients progressed while 50.0% and 44.0% of
Group A and B patients, respectively, remained stable (not signifi-
cant). As for the anti-tumor effect assessed by caliper at the eighth
week, there were no differences between the two cohorts (Table 3).
The pathological response rates of Groups A and B were 19.2% and
32.0%, respectively, a difference that was not statistically significant
(Table 4, p = 0.47). Pathological CR in the primary breast lesion was
only observed in one patient in Group B. Withdrawals from the trial
due to side effects did not occur in either Group.

Table 2
Patients’ baseline characteristics.
Group A Group B
(4 months) (6 months)
Age, median (range) 66 (51—80) 64 (57—-80)
Tumor stage, number (%) T2 24 (92.3%) 24 (92.0%)
T3 2(7.7%) 2 (8.0%)
Nodal stage, number (%) NO 21 (80.8%) 24 (92.0%)
N1 5(19.2%) 2 (8.0%)
Clinical stage, number (%) lIA 19 (73.1%) 22 (84.0%)
1B 7 (26.9%) 4 (16.0%)
BMI? 23.9(18.5-31.5) 24.5(17.5-32.3)
Tumor diameter (caliper) 30.5 (20—60) 30.0 (13-55)
Median (range) mm
Receptor status
ERP positive/HER2® negative 25 22
ERP positive/HER2 positive 1 3
PgrY Positive 20 18
Negative 6 8

There were no differences between Groups A and B in these characteristics.
# BMI = body mass index.
b ER = estrogen receptor.
¢ HER2 = human epidermal growth factor receptor type 2.
4 pgR = progesterone receptor.
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Table 3
Clinical response (caliper).

Response® Group A (4 months) Group B (6 months)
number (26) number (25)
8 weeks 16 weeks 8 weeks 24 weeks

CR 0 1 0 2

PR 7 10 5 10

SD 17 13 20 11

PD 2 2 0 2

Clinical ORR (CR or PR) 26.9% 42.3% 20.0% 48.0%

p =0.89.

Complete Response: CR, Partial Response: PR, Stable Disease: SD, Progressive Dis-
ease: PD.
ORR: objective response rates.

2 The RECIST methodology was used to assess response (Therasse et al., 2000).

Table 4
Clinical response (pathological response).

Pathological response?® Group A (4 months) Group B (6 months)

number number
3 0 1
2 0 1
1b 5 6
1a 15 13
0 6 4
Response rate (1b or 2 or 3) 19.2% 32.0%

p=047.
0 no response, 1a mild response, 1b moderate response, 2 marked response, 3
complete response.

@ Pathological response was defined as a Grade 1b, 2, or 3 lesion according to the
following criteria.

Breast conservation

Of the 52 randomized patients, 32 would have required a
mastectomy at baseline (17 in Group A and 15 in Group B; Table 5).
For one of these patients, an operation was not performed. Surgery
outcomes with respect to breast conservation improved in 4 of 26
patients in Group A (15.4%), as compared to 1 of 25 patients in
Group B (4.0%). As compared to the intent-to-treat population, the
increase in patients eligible for breast conserving surgery was
numerically higher in Group A than Group B, although this differ-
ence did not reach statistical significance.

Discussion

ER-positive tumors are generally less sensitive to chemotherapy
than ER-negative tumors.'>!> Some trials have shown that tamox-
ifen is an effective primary endocrine agent for the treatment of
locally advanced™ and operable ER-positive breast cancers, espe-
cially in the elderly population.’>'® A combined analysis of the
IMPACT and PROACT clinical trials showed a trend toward better
objective response rates when patients received aromatase in-
hibitors, but no statistically significant difference was observed
between treatments with aromatase inhibitors or tamoxifen®3

Table 5
Rate of breast-conserving surgery.

Group A (4 months) Group B (6 months)

Estimation Post Estimation Post

(pre treatment) treatment (pre treatment) treatment
Mastectomy 17 13 Mastectomy 14 13
BCS? 9 13 BCS 11 12
Rate of BCS 34.6% 50% Rate of BCS 44.0% 48.0%

2 BCS = Breast-conserving surgery.

However, in the P024 trial, the objective response rate for treat-
ment with aromatase inhibitors was significantly greater than that
for tamoxifen.* At present, the optimum duration of treatment for
neoadjuvant endocrine treatment is not known. Ideally, the timing
would be based on individual patient response. Clinical trials
report a common duration period of preoperative endocrine ther-
apy as 4—6 months. Likewise, the duration of many neoadjuvant
chemotherapy treatments is 6 months. Therefore, we carried out
this study to compare the use of exemestane for 4 and 6 months
prior to surgery. We found no significant differences in outcomes
between patients who received the drug for 4 or 6 months; how-
ever, the latter group tended to have higher anti-tumor responses.
It is thought that this observation did not reach statistical signifi-
cance because we set the significant difference of both groups at
20%.0ur study results show that the maximum response of neo-
adjuvant hormone therapy by exemestane is around four months.
These data are consistent with the study by Antonio Llombart-
Cussac et al.,'® in which the maximum response to therapy with
letrozole was at 4.2 months. In addition, a randomized phase I
study'” compared 4—8 months of letrozole in a single arm; there
tended to have higher anti-tumor responses. We think that these
results indicate that the maximum response to neoadjuvant hor-
mone therapy is also around four months. ER- and/or PgR-positive
tumors are biologically heterogeneous. It is thought that biologi-
cally heterogeneous groups require detailed statistical adjustment.
Krainick-Strobel UE et al.'” found that 4 months of neoadjuvant
exemestane therapy improved the rate of breast-conserving sur-
gery. There was not a large difference in response rates for treat-
ments of 3—6 month duration; however, the anti-tumor effects
tended to be greater after 6 months of treatment as compared to
shorter time points. In our study, neither treatment group experi-
enced severe side effects as a result of the therapy. However, Group
B tended to have a higher pathological response rate. It seems that
the maximum anti-tumor effect may be reached at different time
points for each patient over the course of 24 weeks of treatment.
Therefore, we cannot expect a large antitumor effect by treating for
longer than 4 months; however, we could extend the treatment
period until the time of operation. Furthermore, in addition to using
exemestane as preoperative treatment in post-menopausal women
with ER-positive breast cancer, due to the mild side effects
observed during the 6 month course of treatment, we envision
administering the drug over the long term under careful clinical
supervision.
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Abstract

Objective: \dentifying factors that predispose patients to
central nervous system (CNS) metastases may hasten dis-
ease detection and improve treatment outcomes. Methods:
We reviewed the records of patients who were diagnosed
with clinical stage I-1ll primary breast cancer at the National
Cancer Center Hospital East from 2003 to 2005. Cox propor-
tional hazard models were fitted to reveal risk factors for CNS
metastases. Results: The median follow-up period after the
operation was 53.5 months. Among the 591 identified pa-
tients with breast cancer, 76 experienced a relapse. Seven-
teen patients developed CNS metastases. Multivariate anal-
ysis indicated that the triple negative (TN) subtype (hazard
ratio = 5.5) and a high Ki67 labeling index (LI; hazard ratio =
3.9) were associated with a higher risk for CNS metastases.
At 4 years, the TN subtype was associated with significantly
worse overall and disease-free survival rates and a higher
cumulative incidence of CNS metastases compared with
hormone receptor-positive/ human epidermal growth fac-
tor receptor-2-negative tumors. Breast cancers with a Ki67 LI

=30% were also associated with lower overall and disease-
free survival rates and a higher cumulative incidence of CNS
metastases compared with cancers with a Ki67 LI <30%.
Conclusion: TN or Ki67-overexpressing breast cancer pro-
duced earlier CNS metastases and lower disease-free and
overall survival rates. Copyright © 2012 S.Karger AG, Basel

Introduction

Breast cancer often metastasizes to the central nervous
system (CNS) {1, 2]. Indeed, approximately 5% of patients
with breast cancer will experience a recurrence in the
CNS [3, 4]. Various neoadjuvant or adjuvant chemothera-
peutic agents, including anthracyclines, taxanes and
trastuzumab, have improved systemic disease control but
do not cross the blood-brain barrier [5]. Thus, CNS me-
tastases remain a significant problem in breast cancer.
Identifying factors that predispose patients to CNS me-
tastases may help clarify appropriate follow-up protocols
and uncover populations that should be treated with
drugs that penetrate the blood-brain barrier in neoadju-
vant or adjuvant settings.
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Several studies have shown that risk factors for CNS
metastases among women with breast cancer include
younger age, high T stage, high histologic grade and tu-
mors that are negative for hormone receptor and/or
positive for human epidermal growth factor receptor 2
(HER?2) [3, 6-8]. Recently, several reports suggested that
the triple negative (TN) subtype, which is defined as neg-
ative for estrogen receptor, progesterone receptor and
HER?2, is associated with a higher incidence of brain me-
tastases [9, 10].

Ki67, a marker of proliferation in early breast cancer
[11-13], can be detected using the specific monoclonal
antibody MIB-1. High expression levels of Ki67 in breast
cancer are associated with a high risk of relapse and de-
creased survival rates. However, the correlation between
Ki67 expression and CNS metastases remains unclear. In
this study, we re-examined reported risk factors and as-
sessed Ki67 expression as a new potential predictor of
CNS metastases.

Patients and Methods

Patients

We reviewed the records of female patients who were diag-
nosed with clinical stage I-III primary breast cancer at the Na-
tional Cancer Center Hospital East from January 2003 to Decem-
ber 2005. Patients with bilateral breast cancer or another uncon-
trolled primary malignancy were excluded. All patients with CNS
metastases were symptomatic and identified using computed to-
mography or magnetic resonance imaging. Time of CNS metas-
tases was defined as the day identified by the imaging test. This
retrospective review was approved by the institutional review
board of the National Cancer Center Hospital East.

Pathology

Pathologic diagnoses of the primary tumors were obtained by
examining paraffin-embedded sections stained with hematoxy-
lin-eosin. Histologic grade was determined based on the number
of mitoses and architectural and cytologic atypia according to the
grading system proposed by Tsuda etal. [14], with some modifica-
tions. The disease status for estrogen receptor and progesterone
receptor was immunohistochemically determined. The HER2
status was evaluated using HercepTest (DakoCytomation, Car-
pinteria, Calif., USA), with 3+ defined as HER2 positive. Based on
the immunohistochemical assessment, biologic subtypes were
split into three groups: TN, HER2 positive and others. Hormone
receptor negative/HER2 negative was defined as the TN subtype.

Hormone receptor positive/HER2 positive and hormone receptor

negative/HER2 positive were defined as the HER2-positive sub-
type. Hormone receptor positive/HER2 negative was defined as
other subtype.

Ki67 measurement was done by immunohistochemistry
with mouse anti-human Ki67 monoclonal antibody, MIB-1
clone (Dako, Glostrup, Denmark). The Ki67 labeling index (LI)
was calculated by counting the number of brown-stained tumor
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Table 1. Patient and tumor characteristics

Age

<49 years 176 29.8

250 years 415 70.2
Menopausal status

Before 219 37.1

After 372 62.9
Clinical stage

I 241 40.8

I 261 44.2

I 89 15.1
T stage

T1-2 505 85.4

T3-4 , 86 14.6
Axillary lymph node metastases

0 337 57.0

1-3 80 13.5

24 31 5.2

N/A 143 24.2
Histologic subtype

IDC 497 84.1

ILC 46 7.8

Others 48 8.1
Hormone receptor and HER2 status

N 93 15.7

HER?2 positive 107 18.1

Others 391 66.2
HG

1-2 368 62.3

3 212 35.9

N/A 11 1.9
LVI

Negative 257 43.5

Positive 328 55.5

N/A 6 1.0
Ki67 LI

<30% 446 75.5

230% 140 23.7

N/A 5 0.8

N/A = Not assessed; IDC = invasive ductal carcinoma; ILC =
invasive lobular carcinoma; HG = histologic grade; LVI = lym-
phovascular invasion.

cell nuclei among the total nurmber of tumor cells in the most
highly immunoreactive area. If the staining was homogenous,
pathologists counted at least three randomly selected high-pow-
er (x40 objective) fields. When hot spots were present, defined
as areas in which Ki67 staining was particularly prevalent, pa-
thologists assessed the whole section and recorded the overall
average score. Mostly, between 500 and 1,000 tumor cells were
scored. The threshold for overexpression was defined as a Ki67
LI of at least 30%.

Ishihara/Mukai/Nagai/Onozawa/Nihei/
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Table 2. Multivariate model for CNS metastases

o ?value

 HR osme

Hormone receptor and HER?2 status

Others vs. HER2 positive 2.2 0.5-9.6 0.284

Others vs. TN 5.5 1.4-21.2 0.013
Age

<49 vs. 250 years 1.8 0.4-8.6 0.453
Menopausal status

Before vs. after 0.6 0.2-2.5 0.528
Clinical stage

Tvs. II 4.1 0.5-35.1 0.192

Tvs III 6.5 0.5-90.4 0.166
T stage

T1-2vs. T3-4 3.8 0.6-23.1 0.142
HG

1-2vs.3 1.2 0.4-3.7 0.778
LVI

Negative vs. positive 2.3 0.7-7.2 0.168
Ki67 LI

<30 vs. 230% 3.9 1.2-12.9 0.026

HG = Histologic grade; LVI = lymphovascular invasion.

Statistical Analysis

The follow-up period was defined as the time from primary
operation. Curves reflecting overall survival, disease-free sur-
vival and the cumulative incidence of CNS metastases were
calculated using the Kaplan-Meier method. Cox proportional
hazard models were fitted to identify risk factors for CNS me-
tastases. Examination included reported factors, such as age,
menopausal status, clinical stage, T stage, histologic grade, lym-
phovascular invasion, and hormone receptor and HER?2 status.
Ki67 expression was added based on clinical significance. Anal-
yses were performed using Dr. SPSS I for Windows (SPSS Japan,
Tokyo, Japan).

Results

Patient Characteristics

We identified 591 patients (table 1) with a median age
of 56.5 years (range 24.7-87.3) and a median follow-up
time of 53.5 months (range 1.1-75.1). We defined the
number of axillary lymph node metastases of 143 patients
(24.2%) who received primary systemic therapy as not
assessed. Among the 107 patients with HER2-positive
breast cancer, 31 received adjuvant trastuzumab.

Among the 591 patients with breast cancer, 76 (12.9%)
had a record of relapse. Seventeen patients (2.9%) devel-
oped CNS metastases. One patient had meningeal metas-
tases only, whereas the others had brain metastases.

Risk Factors for Breast Cancer CNS
Metastases

Table 3. Incidence and duration from operation to CNS metasta-
ses

11.3

TN 9.7
(9/93) [1.6-50.7]
HER?2 positive 3.7 20.3
(4/107) [9.1-45.0]
Others 1.0 24.1
(4/391) [6.5-57.8]
Kie7 8.6 12.3
L1230% (12/140) [1.6-45.0]
Kie7 1.1 23.9
LI <30% (5/446) [6.5-57.8]

Analysis based on biologic subtype and Ki67 overexpression.
Figures in parentheses are numbers of patients; figures in brackets
are ranges.

Multivariate Analysis

We included a number of factors in this multivariate
analysis, except for the number of axillary lymph node
metastases. Multivariate analysis indicated that a higher
risk for CNS metastases was associated with the TN sub-
type [hazard ratio (HR) = 5.5, 95% confidence interval
(CI) 1.4-21.2; p = 0.013] and Ki67 overexpression (HR =
3.9, 95% CI 1.2~12.9; p = 0.026) (table 2).

The incidence of CNS metastases and the time from
the operation to detection of a CNS metastasis based on
tumor subtype and Ki67 expression are shown in table 3.
Among the 17 patients with CNS metastases, 9 were of the
TN subtype, 4 of the HER2-positive subtype and 4 had
other subtypes. Five patients developed CNS metastases
as the first-known site of recurrence (3 TN subtypes and
2 other subtypes). Fifteen patients died. The median sur-
vival of patients after CNS metastases was 4.0 months
(range 1.3-23.6). The TN subtype and cancers associated
with overexpression of Ki67 resulted in more frequent
and rapid detection of CNS metastases.

Overall Survival, Disease-Free Survival and

Cumulative Incidence of CNS Metastases

We estimated the overall survival, disease-free sur-
vival and cumulative incidence of CNS metastases based
on biologic subtype and expression of Ki67 (fig. 1). At 4
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Analysis based on biologic subtype and

Ki67 overexpression.

years after surgery, the TN subtype was associated with
significantly worse overall and disease-free survival
rates and a higher cumulative incidence of CNS metas-
tases compared with the other subtypes (78.5 vs. 97.5%,
p<0.001;73.3vs.92.4%, p<0.001; 9.4 vs. 0.8%, p<0.001,
respectively). At 4 years, breast cancers characterized
by high levels of Ki67 expression (LI =30%) were also
associated with lower overall and disease-free survival
rates as well as with a higher cumulative incidence of
CNS metastases compared with cancers showing less
frequent Ki67 expression (LI <30%; 82.4 vs. 96.7%, p <
0.001; 75.0 vs. 92.0%, p < 0.001; 9.4 vs. 0.7%, p < 0.001,
respectively).

138 Oncology 2013;84:135-140

Discussion

Patients with breast cancer who develop CNS metas-
tases generally do not survive for long periods, with most
dying of CNS progression. Small molecular agents may
better cross the blood-brain barrier compared with other
cytotoxic agents, providing a potential breakthrough in
the treatment of CNS malignancy. Better knowledge of
factors predictive of CNS spread would likely lead to more
effective strategies for patients with breast cancer.

Approximately 15% of breast cancers are of the TN
subtype, which is known to be associated with higher
rates of recurrence and lower survival rates. Gene expres-
sion profiling has revealed that most TN breast cancers
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are basal-like tumors [15, 16]. Heitz et al. [9] analyzed
3,193 patients treated between 1989 and 2006. Their study
included 338 patients with TN breast cancer, among
whom 5.6% had cerebral metastases after a median fol-
low-up period of 51 months. The median interval be-
tween primary diagnosis of TN tumor and detection of
cerebral metastases was 22 months, which was shorter
than in all other subtypes (51 months). Dawood et al. [10]
reviewed the records of 679 patients who were diagnosed
with TN breast cancer between 1989 and 2006 at the MD
Anderson Cancer Center; after a median follow-up peri-
od of 26.9 months, 6.2% of the patients had developed
brain metastases, with cumulative incidence estimates of
5.6% at 2 years and 9.6% at 5 years. Although fewer pa-
tients with TN breast cancer were included in our study,
we also noted more rapid and higher rates of CNS metas-
tases in these patients.

Many studies have shown that Ki67 expression is sig-
nificantly correlated with overall and disease-free sur-
vival [11, 12], although the appropriate cutoff value for
the Ki67 LI has not been established. Jung et al. [17] de-
termined that Ki67 expression in =10% of tumor cells
can be used as the prognostic threshold for overall and
disease-free survival in early breast cancer. Ahlin et al.
[18] suggested that the optimal cutoff value for Ki67 was
15%, with a maximum value of 22%. Jalava et al. [19] di-
vided patients into three groups based on Ki67 expres-
sion status: <15, 15-30 and >30%. Indeed, the St. Gallen
International Expert Consensus 2009 supported the
grouping strategy proposed by Jalava et al. [19] as relative
indications for chemoendocrine therapy [20]. We de-
fined the threshold of Ki67 LI as =30%, based on the
report from Jalava and colleagues [19], but we also ana-
lyzed the cases in this study population using a threshold
Ki67 LI of =20%. Multivariate analysis indicated that
the TN subtype was still a significant risk factor for CNS
metastases (HR = 6.2, 95% CI 1.7-22.8; p = 0.006). Breast
cancers with a Ki67 LI =20% tended to confer a higher
risk for CNS metastases, although the relationship was
not statistically significant (HR = 3.5, 95% CI 0.9-13.7;
p = 0.071).

This study has some limitations. First, the study was
performed at only one institution. Second, we deter-
mined the HER2 status based only on immunohisto-
chemical staining, whereas approximately 25% of pa-
tients with weakly positive HER2 breast cancer (2+ based
on immunohistochemistry) have been shown to be HER2
positive using fluorescent in situ hybridization [21, 22]. In
this study, fluorescent in situ hybridization was not rou-
tinely used to examine patients with operable HER2 2+

Risk Factors for Breast Cancer CNS
Metastases

breast cancer, because adjuvant trastuzumab treatment
was not approved by the Ministry of Health, Labour and
Welfare of Japan. Among the 107 patients with HER2-
positive breast cancer, 31 received adjuvant trastuzumab
because of the doctor’s decision or entry into the HERA
study. It may result in relatively good disease-free and
overall survival of the HER2-positive subtype. Third, tu-
mors belonging to hormone receptor-positive/HER2-
positive breast cancer and hormone receptor-negative/
HER2-positive breast cancer were analyzed together.
Fourth, because the median follow-up time was not long
enough in our study (53.5 months), our analysis should
be interpreted as revealing risk factors for earlier CNS
metastases. Kennecke et al. [23] reported that brain me-
tastases were less frequent for hormone receptor-positive/
HER2-positive breast cancer than for hormone receptor-
negative/HER2-positive breast cancer. These authors
also showed that relapses in patients with hormone recep-
tor-negative/HER2-positive breast cancer occurred
mainly within 5 years, whereas relapses in patients with
hormone receptor-positive/ HER2-positive breast cancer
often occurred after 5 years. Increasing the number of
patients and/or length of follow-up may clarify the rela-
tionship between the HER2 status and the risk of CNS
metastases.

In conclusion, our analysis indicates a higher risk for
CNS metastases in patients with TN or Ki67-overexpress-
ing breast cancer. TN or Ki67-overexpressing breast can-
cer was associated with earlier CNS metastases and lower
rates of disease-free and overall survival. Ki67 overex-
pression would be a risk factor for CNS metastases in
women with breast cancer.
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A high mammographic breast density is considered to be a risk factor for breast cancer. However,
only a small number of studies on the association between breast density and lifestyle have been per-
formed. A cross-sectional study was performed using a survey with 29 questions on life history and
lifestyle. The breast density on mammography was classified into 4 categories following the BI-RADS
criteria. The subjects were 522 women with no medical history of breast cancer. The mean age was
53.3 years old. On multivariate analysis, only BMI was a significant factor determining breast density
in premenopausal women (parameter estimate, —0.403; p value, 0.0005), and the density decreased as
BMI rose. In postmenopausal women, BMI (parameter estimate, —0.196; p value, 0.0143) and number
of deliveries (parameter estimate, —0.388; p value, 0.0186) were significant factors determining breast
density; breast density decreased as BMI and number of deliveries increased. Only BMI and number
of deliveries were identified as factors significantly influencing breast density. BMI was inversely cor-
related with breast density before and after menopause, whereas the influence of number of deliveries
on breast density was significant only in postmenopausal women in their 50 and 60s.

Key words: breast cancer, mammographic breast density, life style, body mass index

revious studies have shown an association
between lifestyle and the risk of breast cancer.
An expert report of the World Cancer Research
Fund/American Institute for Cancer Research
(WCRF/AICR) suggested that alcohol intake increases
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the risk of breast cancer in premenopausal women.
Tall stature in adulthood and high birth weight may
also be risk factors. In contrast, breast feeding
reduces the risk of breast cancer and high levels of
body fat may also decrease the risk in premenopausal
women. In postmenopausal women, the risk of breast
cancer is also increased by alcohol intake, and tall
stature in adulthood, but in contrast to premenopausal
women, the risk of breast cancer appears to increase
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as the amounts of abdominal fat and weight increase.
Similarly to premenopausal women, breast feeding and
exercise decrease the risk of breast cancer in post-
menopausal women (http://www. dietandcancerreport.
org/accessed 10/10/2012).

Higher breast density on mammography is also
associated with an increased risk of breast cancer. In
a meta-analysis of 42 studies, the risk in women with
the highest breast density was 4.64 times greater than
that in women with the lowest breast density [1].
Thus, evaluation of breast density on mammography
may be important as a predictor of breast cancer risk,
since it is relatively easy to perform and may serve as
an objective reproducible index. If the risk of breast
cancer can be evaluated accurately based on mammo-
graphic breast density, this may serve as a criterion
to perform tests and advise changes in lifestyle to
reduce the risk. Breast density may also serve as a
surrogate parameter for interventions for prevention
of breast cancer. Judgments about the final outcomes
of breast cancer prevention must be based on the
prevalence of breast cancer, but it takes a long time
for such results to manifest. If changes in breast
density induced by preventive methods can be estab-
lished as a surrogate parameter of the long-term risk
of breast cancer, this may reduce the cost and time of
clinical studies.

Previous findings show that breast density is an
important factor in breast cancer risk, but only a few
studies of the relationship between breast density and
lifestyle have been performed. The factors determin-
ing breast density are important to clarify if breast
density is to be used as an index of breast cancer risk.
In this study, we investigated the relationship between
lifestyle and mammographic breast density, with the
goal of identifying these factors.

Materials and Methods

Subjects.  The study was performed as a cross-

sectional study aimed at clarifying the association-

between breast density and lifestyle. The subjects
were healthy women who visited Kagawa Prefectural
Cancer Detection Center, Mizushima Kyodo Hospital,
and Okayama Saiseikai General Hospital for mammo-
graphic screening. Subjects with a medical history of
breast cancer and those in whom any abnormality was
found on mammographic screening were excluded.

Acta Med. Okayama Vol. 67, No. 3

This study was approved by the institutional ethics
committee on human research. All subjects gave writ-
ten consent to participation in the study.

Survey of lifestyle.  Lifestyles were surveyed
using a self-rating questionnaire survey. After obtain-
ing consent, the survey was distributed and the sub-
jects completed the form and sent it back by mail. The
survey comprised the following items: current height
and body weight and those at 18 years of age; 29
questions concerning cigarette smoking, alcohol drink-
ing, and dietary habits (types and intakes of foods); 4
questions concerning physical activity in leisure time
(type and frequency of current physical activity and
those at 18 years of age); menstruation status and ages
at first menstruation and menopause; history and
number of deliveries and age at first delivery; history
of breast feeding; familial history of breast cancer;
presence or absence of hormone replacement therapy;
working or not working; work hours; sleeping hours;
and educational background. Body mass index (BMI)
was calculated as the body weight (kg)/square of
height (m). The Brinkman index for cigarette smoking
was calculated from the answers to the survey.
Alcohol ingestion was converted to intake per day (g/
day). Metabolic Equivalents (METSs) per week were
calculated to evaluate physical activity. Family histo-
ries of breast cancer were limited to relatives of the
first and second degree.

The types of food surveyed were cooked rice,
bread, noodles, meat, fish, eggs, soybean products
(tofu, fermented soybeans (natto), and miso soup),
cow milk, dairy products (cheese and yogurt), green
and yellow vegetables (carrot, pumpkin, spinach),
fruits, mushrooms, cakes, ice cream, and instant
foods. The frequencies of ingestion per week (4
categories: almost no ingestion, and ingested on one
day, 2-4 days, and almost every day per week) were
investigated for all of these foods.

FEvaluation of breast density. Breast cancer
screening was performed using digital mammography
at all participant institutions (Kagawa Prefectural
Cancer Detection Center, Mizushima Kyodo Hospital,
and Okayama Saiseikai General Hospital). Digital
mammography images of the subjects were exported to
media and the breast density was measured on a moni-
tor display. Two experts in reading mammographic
images (S.I. and Y.I.) who had been certified by the
Central Committee on Quality Control of Mammo-
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graphic Screening independently judged the breast
density in the mediolateral-oblique views. Breast
density was classified into 4 categories following the
Breast Imaging Reporting and Data System
(BI-RADS) [2]: 1, breast is almost entirely fat
(< 25% glandular); 2, scattered fibroglandular densi-
ties (25-50%); 3, heterogeneously dense breast tis-
sue (51-75%); and 4, extremely dense breast tissue
(>75% glandular). The 2 examiners collated their
judgments, re-evaluated mammograms in inconsistent
cases, and made the final judgment after a discussion.
When the density of the 2 breasts differed, the higher
value was used as the final breast density.
Statistical analysis. Concordance between
breast density judgments made by the two examiners
was tested and a kappa coefficient was calculated.
Associations between breast density and other factors
were analyzed using ordinal logistic regression analy-
sis with statistical significance set at 5%. All analy-
ses were performed using JMP version 9.0.3 (SAS
Institute). ‘

Results

Background factors. A total of 600 subjects
gave consent to participation in the study at Kagawa
Prefectural Cancer Detection Center, Mizushima
Kyodo Hospital, and Okayama Saiseikai General
Hospital from December 2010 to December 2011.
The lifestyle survey was completed by 528 subjects,
yielding a response rate of 88%. Collection and
analysis of mammograms were possible in 522 of the
528 subjects, and these 522 subjects were included in
the analysis. The 522 subjects had a mean age of 53.3
years, a mean height of 156cm, a mean body weight
of 54.1kg, and a mean BMI of 22.2; at the time of the
survey. 219 and 303 subjects were pre- and post-
menopausal, respectively. Data for cigarette smoking
and alcohol drinking habits; exercise in leisure time;
ages at first menstruation, menopause, and first
delivery; number of deliveries; history of breast
feeding, familial history of breast cancer, occupation,
educational background, sleeping hours, and hormone
replacement therapy are shown in Table 1.

Breast density evaluation. Breast density in
the 522 subjects was evaluated in bilateral mammo-
grams (1044 images). The results and concordance
rate of the evaluations by S.I. and Y.I. are shown in
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Table 2. The kappa coefficient was 0.9521 (standard
error: 0.008, 95% confidence interval: 0.936-0.968),
showing high concordance. Breast density classifica-
tions are shown in Table 3. Of the 522 subjects, 95
(18%) were placed in category 1 (breast is almost
entirely fat, <25% glandular), 202 (18%) in cate-
gory 2 (scattered fibroglandular densities, 25-50%),
192 (37 %) in category 3 (heterogeneously dense breast
tissue, 51-75%), and 33 (6%) in category 4 (extremely
dense, >75% glandular).

Factors influencing breast density. The
results of breast density evaluation by age are shown
in Fig. 1. In ordinal logistic regression analysis, the
parameter estimate of age for breast density was
—0.0895, the standard error was 0.0086, and the p
value was < 0.0001, indicating that breast density
decreases with age. There was no significant associa-
tion of breast density with cigarette smoking (past and
current cigarette smoking and Brinkman index) or
alcohol drinking habits (type of alcoholic beverage and
alcohol intake). Similarly, breast density showed no
significant associations with dietary habits, including
ingestion frequencies of rice, bread, noodles, meat,
fish, eggs, soybean products, dairy products, green
and yellow vegetables, fruits, mushrooms, sweets,
and teas. METs calculated as an index of physical
activity were not significantly correlated with breast
density. Sleeping hours, the presence or absence of
hormone replacement therapy, working or not work-
ing, work hours, and educational background also
showed no significant association with breast density.

In age-adjusted univariate and ordinal logistic
regression analyses, body weight, BMI, number of
deliveries, history of breast feeding, age at first
menstruation, and familial history of breast cancer
were all significantly associated with breast density.
The parameter estimates, standard errors, and p
values for these factors are shown in Table 4. Breast
density significantly decreased as body weight, BMI,
and number of deliveries increased, and with an ear-
lier age at first menstruation. The density was also
significantly lower in subjects with a history of breast
feeding and those with a familial history of breast
cancer.

Influence of BMI and number of deliveries on
breast density. In multivariate analysis using the
significant factors in univariate analysis as explana-
tory variables and breast density as a response vari-
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Table 1 Background factors of the subjects
Frequency (%) or mean value + SD
All Premenopausal Postmenopausal
(N=522) (N=219) (N=303)
Age 53.3 43.8 60.2
Height (cm) 156 +£5.6 158.1 £5.2 1545+54
Body weight (kg) 541+84 543185 54 +84
BMi 222+33 21.7+30 226+34
Cigarette smoking Never 431 (83) 175 (80) 256 (84)
Ever 53 (10) 25 (11) 28 (9)
Current 32 (6) 19 (9) 13 (4)
Unclear 6(1) 6 (2)
Alcohol intake (g/day) 0 239 (46) 79 (36) 160 (53)
<10 146 (28) 71(32) 75 (25)
11-50 21 (4) 9 (4.1) 12 (4)
>51 105 (20) 56 (26) 49 (16)
Unclear 11 (2) 4(1.8) 7(2)
MET/week 10.32 +20.6 75+152 12.4 +23.6
Age at the first menstruation 129+15 125+1.2 13.3+1.6
Age at menopause 499+456
Age at the first delivery 26.1£35 27.3+37 253431
Number of deliveries 0 87 (17) 57 (26) 30(9.9)
1 41 (7.9) 27 (12) 14 (4.6)
2 261 (50) 102 (47) 159 (52)
3 98 (19) 26 (12) 72 (24)
4 16 (3.1) 4(1.8) 12 (4)
5 1(0.2) 1(0.5)
Unclear 18 (3.4) 2(0.9) 16 (5.3)
Experience of breast feeding Absent 117 (22) 60 (27) 57 (19)
Present 400 (77) 157 (72) 243 (80)
Unclear 5(1) 2(0.9) 31
Familial history of breast cancer Absent 444 (85) 191 (87) 253 (83)
Present 57 (11) 18 (8.2) 39 (13)
Unclear 21 (4) 10 (4.6) 11 (3.6)
Educational background Junior or senior high school 222 (43) 62 (28) 160 (53)
Junior college 163 (31) 84 (38) 79 (26)
University or higher 134 (26) 72 (33) 62 (20)
Unclear 3(0.6) 1(0.5) 2(0.7)
Sleeping hours 3-4h 8(1.5) 3(1.4) 5(1.7)
4-6h 181 (35) 77 (35) 104 (34)
6-8h 316 (61) 136 (62) 180 (59)
8-10h 15 (2.9) 3(14) 12 (4)
Unclear 2(0.4) 0{0) 2(0.7)
Hormone replacement therapy Present 46 (8.8) 17 (7.8) 29 (9.6)
Absent 470 (90) 202 (92) 268 (88)
Unclear 6 (1.1) 0(0) 6 (2)
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