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Table 1 Patient and tumor characteristics

1-3 positive lymph nodes (n = 479)

>4 positive lymph nodes (n = 310)

Chemotherapy  No chemotherapy p

Chemotherapy = No chemotherapy p

(n = 370) (n = 109) (n = 268) (n=42)
Age (years), mean + SD 52.8 +10.5 64.0 £+ 12.1 <0.001 54.0 £ 10.6 62.2 + 13.8 <0.001
Menopausal status <0.001 0.064
Premenopausal (%) 172 (46.5) 20 (18.3) 105 (39.2) 10 (23.8)
Postmenopausal (%) 198 (53.5) 89 (81.7) 163 (60.8) 32 (76.2)
Tumor size (cm), mean £+ SD 34+£21 32+18 0308 48+29 4.0+ 2.0 0.109
Tumor size (mm) 0.297 0.471
<21 (%) 114 (30.8) 33 (30.3) 49 (18.3) 6 (14.3)
21-50 (%) 196 (53.0) 66 (60.6) 119 (44.4) 23 (54.8)
>50.(%) 60 (16.2) 10 (9.2) 100 (37.3) 13 31.0)
Histological subtype : 0.175 0.423
IDC (%) 327 (88.4) 97 (89.0) 237 (88.4) 32 (76.2)
ILC (%) 24 (6.5) 38 17 6.3) 2 (4.8)
Other (%) 19 5.1) 9 (8.3) 14 (5.2) 4 (9.5)
Histological grade 0.008 0.598
G1 (%) 19 53.1) 8 (7.3) 11 4.1) 3 (1.1
G2 (%) 153 (41.4) 62 (56.9) 91 (34.0) 15 (35.7)
G3 (%) 192 (51.9) 39 (35.8) 160 (59.7) 24 (57.1)
Nuclear grade 0.052 0.017
Gl (%) 29 (7.8) 13 (11.9) 23 (8.6) 2 (4.8)
G2 (%) 156 (42.2) 58 (53.2) 80 (29.9) 23 (54.8)
G3 (%) 176 (47.6) 38 (34.9) 165 (61.5) 17 (40.5)
Lymphatic invasion 0.954 0.252
Absent (%) 106 (28.6) 33 (30.3) 37 (13.8) 4 (9.5)
1+ (%) 219 (59.2) 64 (58.7) 116 (43.3) 22 (52.4)
2+ (%) 43 (11.6) 12 (11.0) 65 (24.3) 15 (35.7)
34 (%) 2 (0.5) 109 30 (11.2) 124
Vascular invasion 0.148 0.254
Absent (%) 340 (91.9) 97 (89.0) 218 (81.3) 38 (90.5)
Present (%) 30 (8.1) 12 (11.0) 50 (18.7) 4 (9.5)
No. of dissected lymph nodes, mean = SD 174 £ 5.8 16.0 = 6.8 0.110 20.7+74 20.8 + 6.8 0.933
No. of positive nodes, mean =+ SD 1.8+ 08 1.6 =09 0119 10979 9.1+63 0.186
ER positive (%) 250 (67.6) 95 (87.2) <0.001 169 (63.1) 32 (76.2) 0.136
PgR positive (%) 247 (66.8) 80 (73.4) 0.204 161 (60.1) 30 (71.4) 0.231
HER?2 positive (%) 76 (20.5) 18 (16.5) 0.294 62 (23.1) 8 (19.0) 0.450
Radiotherapy (%) 55 (14.9) 1 (0.9) <0.001 174 (64.9) 12 (28.6) <0.001
LRR (%) 18 (4.9) 6 (5.5) 0.109 32 (11.9) 5(11.9) 0.776

SD standard deviation, IDC invasive ductal carcinoma, ILC invasive lobular carcinoma, G grade, ER estrogen receptor, PgR progesterone

receptor, HER2 human epidermal growth factor receptor 2, LRR locoregional recurrence

positive nodes (n > 4), the mean age was higher in the
subgroup who did not receive chemotherapy; however,
there was no difference in menopausal status. NG was
higher in those who received chemotherapy. There was no
difference with regard to hormone receptor status. Never-
theless, the number of metastatic nodes and the use of RT
were higher in those who received chemotherapy.

@ Springer

During the median follow-up of 59.6 months, a total of
61 (7.7%) patients suffered LRR. In the 61 cases of LRR,
40 occurred in the skin and/or chest wall and 21 occurred in
the regional lymph nodes. The patients were classified into
four groups according to the number of lymph node
metastases, and chemotherapy. There were 24/479 (5.0%)
cases of LRR in the n 1-3 group and 37/310 (11.9%) in the
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n > 4 group. In particular, in the patients who received
chemotherapy, the incidence of LRR was 13/370 (3.5%) in
the n 1-3 group and 26/268 (9.7%) in the n > 4 group.
The relationship between clinicopathological character-
istics and the incidence of LRR was analyzed (Table 2). In
the univariate analysis, NG 3, the severity of lymphatic
invasion, the presence of vascular invasion, and hormone
receptor-negative status were significant predictors of LRR
in the n 1-3 patients who received chemotherapy. In the
n > 4 patients who received chemotherapy, a tumor size
>50 mm, the severity of lymphatic invasion, the presence
of vascular invasion, and hormone receptor-negative status
were significantly associated with LRR. However, in
patients who did not receive chemotherapy, there were no
factors significantly associated with LRR among the vari-
ables tested, regardless of the number of metastatic nodes.
The independent association between tumor characteris-
tics and the risk of LRR, analyzed using Cox’s proportional
hazards regression models, is shown in Table 3. In the
multivariate analysis, among the n1-3 patients who received
chemotherapy, the severity of lymphatic invasion (HR
3.938; 95% CI 1.275-12.163), NG 3 (3.118; 1.001-9.730),
the presence of vascular invasion (4.433; 1.384~14.202) and
PgR-negative status (0.177; 0.060-0.521) were correlated
with worse LRFS. For the n > 4 patients who received
chemotherapy, the severity of lymphatic invasion (HR
4.861; 95% CI 1.896-12.462) and ER-negative status
(0.402; 0.161-0.998) were correlated with worse LRFES.

The role of radiotherapy and incidence of LRR

LRR occurred in 40/547 (7.3%) patients who were not
treated with RT and 21/242 (8.7%) patients who were
treated with RT. There was no significant difference.

Figures 1, 2, and 3 show the Kaplan—-Meier curves for
outcomes among patients stratified by the number of positive
nodes and treatment status. There was no statistically sig-
nificant difference in the LRFS rate according to RT treat-
ment status, although there was a trend towards better
outcomes in the patients who received RT. There were 2/370
(0.5%) and 112/268 (41.8%) patients who received chemo-
therapy inthe n 1-3 and n > 4 groups, respectively, who had
all risk factors for LRR from the multivariate analysis.
Figure 4 shows the outcomes among the patients with 4 or
more positive nodes who received chemotherapy, consid-
ered a high-risk group. There was again a non-significant
trend towards better prognosis with RT.

Discussion

Adjuvant therapy has been demonstrated to improve the
outcomes of breast cancer patients. In addition to

chemotherapy, PMRT has been shown to significantly
reduce the risk of LRR and improve survival from several
randomized control trials [1-4]. Following the consensus,
we treated patients with massive lymph node metastasis
and/or large tumor volume with RT. This report is the
retrospective analysis of the role and efficacy of PMRT and
the factors associated with LRR in Japanese patients.

To determine the LRR risk factor for each patient’s
background, we separated patients into four groups
according to the number of positive nodes and whether
chemotherapy was given. Irrespective of the number of
lymph node metastases, the presence of lymphovascular
invasion and hormone receptor-negative status were inde-
pendent risk factors for LRR. The severity of lymphatic
invasion was the common factor. NG was an independent
factor in patients with 1-3 positive nodes. These variables
were also reported in several other studies [18-21].
Therefore, the incidence of LRR was dependent on the
malignancy of the tumor and the invasion of the lympho-
vascular space. The purpose and role of chemotherapy and
RT was changed by the patient’s status. For the patients
with 1-3 metastatic nodes, chemotherapy was performed
because of their hormone receptor-negative and/or high-
grade tumor basis of the consensus at the time, and the
purpose and role of RT were the prevention of chest wall
recurrence after the removal of a large tumor rather than
regional lymph node recurrence. On the other hand, most
of the patients with more than 4 metastatic nodes were
eligible for chemotherapy for systemic control of their
metastasis and the purpose and role of RT were the control
of their lymphovascular invasion.

RCT studies have shown the incidence of LRR to be
8-10% in patients who received chemoradiotherapy and
24-35% in patients who received chemotherapy without
RT [1-4]. However, in our institute, the rate of LRR was
8.7% in patients who received RT and 7.3% in those who
did not; the significant benefit of RT was not found in all
subgroups. Although our patient population was similar to
those of other studies, the incidence of LRR was very low
in this study, especially in the patients who did not receive
RT. Potential reasons for the low incidence of LRR in this
study are the differences in the number of dissected lymph
nodes and the duration of follow-up. In other studies, level
I and/or partial level II lymph node dissection was per-
formed, with the median number of dissected nodes rang-
ing from 7 to 17 [22]. These numbers are lower than the
number of dissected nodes at our institute, where level IT or
I dissection is the standard procedure. Though the role of
PMRT for patients with more than 4 metastatic nodes has
been established, it cannot be denied that adequate lymph
node dissection is essential for locoregional control.
Moreover, if it is considered that LRR is one expression of
systemic organ metastasis, the role of RT might be limited

_@_ Springer



58

Int J Clin Oncol (2013) 18:54-61

Table 2 Hazard ratio of locoregional recurrence-free survival by patient and tumor characteristics at presentation (univariate analysis)

1-3 positive nodes

Chemotherapy (n = 370)

HR 95% CI

No chemotherapy (n = 109)

HR 95% CI

Menopausal status
Premenopausal
Postmenopausal

Tumor size (mm)
<50
>50

Histological subtype
IDC
ILC

Histological stage
G172
G3

Nuclear grade
G172
G3

Lymphatic invasion
Absent/1+
2+/3+

Vascular invasion
Absent
Present

Estrogen receptor
Negative
Positive

Progesterone receptor
Negative
Positive

HER2
Negative
Positive

3.037 0.990-9.318

1472 0.423-5.132

0.945 0.291-3.073

1.391 0.529-3.655

3.448 1.124-10.575

2.894 1.019-8.216

6.141 1.976-19.092

0.330 0.123-0.867

0.239 0.091-0.631

1
0.868 0.247-3.048

0.052

0.544

0.926

0.500

0.030

0.046

0.002

0.028

0.004

0.825

0.663 0.073-6.056

1.044 0.323-290133

0.137 0.001-1346.73

1.001 0.167-5.996

2.277 0.380-13.645

2.035 0.342-914.885

1.766 0.232-13.547

0.259 0.023-2.860

0.597 0.054-6.599

0.038 0.021-133.590

0.716

0.696

0.672

0.999

0.368

0.518

0.583

0.270

0.674

0.540

>4 positive nodes

Chemotherapy (n = 268)

HR 95% CI

No chemotherapy (n = 42)

HR 95% CI

Menopausal status
Premenopausal
Postmenopausal

Tumor size (mm)
<50
>50

Histological subtype
IDC
I.C

Histological stage
G172
G3

0.691 0.333-1.434

1.544 1.002-3.424

1.275 0.648-2.509

2.070 0.883-4.848

0.321

0.049

0.385

0.094

0.674 0.322-1.243

1.875 0.308-11.405

4.453 0.879-17.831

1.969 0.319-12.148

0.588

0.495

0.574

0.465

@__ Springer
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Table 2 continued
>4 positive nodes
Chemotherapy (n = 268) No chemotherapy (n = 42)
HR 95% CI P HR 95% CI p
Nuclear grade 0.366 0.598
Gl12 1 1
G3 1.457 0.646-3.291 1.635 0.263-10.175
Lymphatic invasion <0.001 0.716
Absent/14 "1 1
2473+ 5.076 2.065-12.480 0.664 0.073-6.013
Vascular invasion 0.025 0.609
Absent 1 1
Present 2.122 1.1014.092 0.041 0.001-854.7
Estrogen receptor 0.003 0.056
Negative 1 1
Positive 0.314 0.147-0.671 0.136 0.018-1.051
Progesterone receptor 0.006 0.574
Negative 1 1
Positive 0.345 0.162-0.735 0.516 0.051-5.179
HER2 0.115 0.590
Negative 1 1
Positive 1.862 0.859-4.035 0.039 0.001-544.67

HR hazard ratio, CI confidence interval, IDC invasive ductal carcinoma, ILC invasive lobular carcinoma, G grade, HER2 human epidermal

growth factor receptor 2

Table 3 Hazard ratio of locoregional recurrence-free survival by tumor characteristics at presentation in patients with 1-3 or >4 metastatic
nodes treated with chemotherapy (multivariate analysis)

1-3 positive nodes (n = 370)

HR 95% C1

>4 positive nodes (n = 268)

HR 95% CI

Tumor size (mm)
<50
>50

Lymphatic invasion
Absent/1+
24+/3+

Nuclear grade
G172
G3

Vascular invasion
Absent
Present

Estrogen receptor
Negative
Positive

Progesterone receptor
Negative
Positive

3.938 1.275-12.163

3.118 1.001-9.730

4.433 1.384-14.202

0.588 0.186-1.855

1
0.177 0.060-0.521

0.017

0.049

0.012

0.365

0.002

1.519 0.689-3.351

4.861 1.896-12.462

1.317 0.594-2.919

0.402 0.161-0.998

0.455 0.184-1.123

0.300

0.001

0.498

0.049

0.087

LRFS locoregional recurrence-free survival, HR hazard ratio, CI confidence interval

@ Springer
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Fig. 1 Locoregional recurrence-free survival (LRFS) in patients with
1-3 positive nodes who received chemotherapy. RT radiation therapy
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Fig. 2 Locoregional recurrence-free survival (LRFS) in patients with
>4 positive nodes who received chemotherapy. RT radiation therapy

in such cases, because almost all the patients with LRR had
metastatic lymph nodes, and metastatic lymph nodes were
similar to systemic metastasis.

The second reason was that our median follow-up
duration of 59.6 months was shorter than in other RCT
studies. Taghian et al. [22] reported that the median time to
develop isolated LRR was 2.0 years and the majority of
LRR occurred within the first 4 years. Our study duration
was more than 4 years and covered the time period when
the majority of LRR was thought to occur. However,
because LRFS was getting worse after 2000 days in this
study, the incidence time of LRR may differ in Japanese
patients and longer follow-up is needed.

RT brought better prognosis for n > 4 patients, as in
other studies, and especially for the patients who had all

@ Springer
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Fig. 3 Locoregional recurrence-free survival (LRFS) in patients with
>4 positive nodes who did not receive chemotherapy. RT radiation
therapy
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Fig. 4 Locoregional recurrence-free survival (LRFS) in the high-risk
group of patients with >4 positive nodes who received chemotherapy.
RT radiation therapy

independent risk factors. Although there was no signifi-
cantly difference, these results showed that PMRT also had
an effect in Japanese patients. This study was a retro-
spective analysis and the small number of patients com-
pared with RCT studies was the reason why there was no
significant difference. In n > 4 patients, those with lym-
phatic invasion and hormone receptor-negative status were
a LRR high-risk group and PMRT was an essential
treatment.

The role and efficacy of RT for patients with 1-3
positive nodes has been discussed but a consensus has not
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been reached. To determine the high-risk factors for LRR
in patients with 1-3 positive nodes, we analyzed the rela-
tionship between clinicopathological characteristics and
LRR. The severity of lymphatic invasion, the presence of
vascular invasion, NG 3 and PgR-negative status were
independent risk factors for LRR. Kyndi et al. [23] reported
that patients with hormone receptor-negative status had
significantly smaller improvements in LRR control after
PMRT. In other analyses, large tumor size, extranodal
extension and inadequate dissection were additional risk
factors [5, 18, 19]. In this study, patients with 1-3 positive
nodes had good outcomes. In addition, since there were
only two patients with all high-risk factors, the role of RT
for this subgroup was not proven. The presence of high-risk
factors for LRR might define an indication for RT in
patients with 1-3 positive nodes.

In conclusion, the role and efficacy of PMRT in patients
who received adequate axillary lymph node dissection
were limited. The role of PMRT in patients with 1-3
positive nodes was unclear, and the detection of a high-risk
subgroup based on clinical trials is necessary to determine
whether such patients would benefit from PMRT.

Conflict of interest None.
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p53 Expression in Pretreatment Specimen Predicts Response to
Neoadjuvant Chemotherapy Including Anthracycline and Taxane
in Patients with Primary Breast Cancer
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While clinical and pathologic responses are important prognostic parameters, biological markers from
core needle biopsy (CNB) are needed to predict neoadjuvant chemotherapy (NAC) response, to indi-
vidualize treatment, and to achieve maximal efficacy. We retrospectively evaluated the cases of 183
patients with primary breast cancer who underwent surgery after NAC (anthracycline and taxane) at
the National Cancer Center Hospital (NCCH). We analyzed EGFR, HER2, and p53 expression and
common clinicopathological features from the CNB and surgical specimens of these patients. These
biological markers were compared between sensitive patients (pathological complete response; pCR)
and insensitive patients (clinical no change; ¢<NC and clinical progressinve disease; ¢PD). In a com-
parison between the 9 (5%) sensitive patients and 30 (16%) insensitive patients, overexpression of p53
but not overexpression of either HER2 or EGFR was associated with a good response to NAC. p53 (p
=0.045) and histological grade 3 (» = 0.011) were important and significant predictors of the response
to NAC. The correspondence rates for histological type, histological grade 3, ER, PgR, HER2, p53,
and EGFR in insensitive patients between CNB and surgical specimens were 70%, 73%, 67%, 70%,
80%, 93%, and 73%. The pathologic response was significantly associated with p53 expression and
histological grade 3. The correspondence rate of pb3 expression between CNB and surgical specimens
was higher than that of other factors. We conclude that the level of p53 expression in the CNB was an
effective and reliable predictor of treatment response to NAC.

Key words: breast cancer, neoadjuvant chemotherapy, predictors

eoadjuvant chemotherapy (NAC) is the standard
therapy for patients with advanced local breast
cancer and is used increasingly for operable disease.
Clinieal and pathologic responses are important prog-
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nostic parameters, but cannot be accurately predicted.
Unfortunately, approximately 20% of breast cancer
patients do not benefit from NAC (ie., they continue
to show stable or progressive disease). One of the
aims of NAC is to confirm the sensitivity of tumors to
chemotherapy. Using NAC, we can directly deter-
mine the sensitivity to chemotherapy based on whether
or not the primary tumor is diminished, whereas we
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cannot confirm the efficacy by adjuvant chemotherapy
itself. However, non-sensitive patients have to endure
relatively needless therapy for about 6 months, so it
is very important to make the pre-diagnosis of sensi-
tivity to chemotherapy if possible. Several biological
markers that might predict response are under inves-
tigation [1-9]. Estrogen receptor, progesterone
receptor, and HER2 are very useful markers for the
selection of anticancer drugs and prediction of progno-
sis, but are not useful for predicting the response to
chemotherapeutic agents such as anthracycline and
taxane. Therefore, other biological markers from pre-
treatment core needle biopsy are needed to predict the
response to NAC, to individualize treatment, and to
achieve maximal efficacy.

In this study, we investigated biological markers
from pre-treatment core needle biopsies of highly
sensitive tumors and non-sensitive tumors and identi-
fied additional prognostic markers that might predict
the response to NAC and aid in the selection of treat-
ment strategy.

Materials and Methods

All patients with operable breast cancer who were
treated between May 1998 and July 2006 at the
National Cancer Center Hospital with anthracycline
and/or taxane as NAC were included in this retro-
spective study. NAC was indicated for clinical stage
II breast cancer patients with tumors larger than 3cm
and stage III breast cancer patients. Core needle
biopsy was performed before NAC to allow pathologi-
cal diagnosis. Doxorubicin (DOX, 50mg/m? and
docetaxel (DTX, 60mg/m? were administered for
four 3-week cycles before surgery. Additional adju-
vant treatment with DOX/DTX was given if patients
achieved complete or partial remission after NAC.
Otherwise, patients were treated with four cycles of
iv cyclophosphamide, methotrexate, and 5FU.
Trastuzumab was not administered to the patients with
HER2-overexpressing tumors. Tamoxifen (20mg/day)
or anastrozole (10mg/day) was administered for 5
years after surgery if either the pretreatment biopsy
specimen or the surgical specimen post-chemotherapy
was positive for estrogen-receptor or progesterone
receptor.

Pretreatment diagnosis was established by our
pathologists using samples from core needle biopsy or

Acta Med. Okayama Vol. 67, No. 3

surgical resection. Overexpression of hormone recep-
tors, pb3, HER2 and EGFR was examined by immu-
nohistology. Surgical specimens were sectioned at
about 7-10mm and classified for pathological
response. Pathological features were described and
invasive ductal carcinomas were classified into 3 sub-
types (papillotubular, solid tubular, and scirrhous)
according to the General and Pathological Recording
of Breast Cancer guidelines established by the
Japanese Breast Cancer Society [10]. The criteria
for histological grading of IDC were based on a modi-
fication of those recommended by the WHO [11, 12].
The response criteria used in this study include
Fisher’s system [13], complete pCR denotes no his-
tological evidence of tumor cells, pCR with DCIS
denotes no histological evidence of invasive tumor
cells (specimens with only noninvasive cells included),
and pINV denotes the presence of invasive tumor cells.
Overexpression of ER (1D5, Dako Cytomation,
Baltimore, MD, USA), PgR (1A6, Novocastra), HER2
(Herceptest, Dako), p53 (DO7, Dako), and EGFR
(2-18C9, Dako) were examined by immunohistology
using the noted antibodies. The criterion for ER,
PgR, and pb3 was staining of more than 10% of can-
cer cell nuclei, regardless of intensity. HER2 and
EGFR grading is as follows: 0: negative, 1+: slightly
positive in more than 10% of cancer cells, 2+: mod-
erately positive in more than 10% of cancer cells,
3+: markedly positive in more than 10% of cancer
cells. 2+ and 3+ were considered positive for HER2
and EGFR. :
Clinical response to NAC was decided from the 2
greatest perpendicular diameters (before each chemo-
therapy treatment and before surgery) of tumors in the
breast and axillary lymph nodes. Absence of clinical
evidence of palpable tumors in the breast and axillary
lymph nodes was defined as a clinical complete
response (cCR). Reduction in total tumor size of
30% or greater was graded as clinical partial
response (cPR). An increase in total tumor size of
more than 20% or appearance of new suspicious ipsi-
lateral axillary adenopathy was considered progres-
sive disease (cPD). Tumors that did not meet the
criteria for objective response or progression were
classified as stable disease (¢SD). In this study, we
analyzed biological markers from core needle biopsies
before NAC in complete pCR cases and non-sensitive
tumors (clinical SD and PD), and demonstrated bio-
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logical predictors of pathological response to PST.
Statistical analysis was carried out using JMP
version 6.0 (SAS Institute Inc., Cary, NC, USA).

Associations between ordinal variables were assessed

using x? analyses or the Fisher exact test for two-by-

two variables. The statistical significance (P) was
taken as a measure of the strength of evidence against
the null hypothesis, and p < .05 was considered statis-
tically significant.

Results

One hundred and eighty-three patients with opera-
ble breast cancer were treated with NAC at National
Cancer Center Hospital between May 1998 and
October 2001. Table 1 lists the patient and tumor
characteristics. The median age was 50 years (range:
29-70). At diagnosis, 41 (22%) patients were in stage
ITA, 63 (34%) were in stage IIB, 37 (20%) were in
stage IITA, and 42 (23%) were in stage I1IB. Breast
conserving surgery was performed for 55 (30%)
patients after NAC. The overall clinical response rate
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to NAC was 83% (cCR+ cPR) and the pCR rate was
13%. 30 (17%) patients were insensitive to NAC
(eSD or ¢PD). Among the responsive patients, 9 (5%)
exhibited complete pCR (pathologically no tumor in the
breast) and 14 (8 %) exhibited pCR with DCIS.

Immunohistological characteristics from core nee-
dle biopsy before NAC are listed in Table 2. There
were 62 (34%) casés of solid tubular primary tumor,
65 (36 %) seirrhous, 34 (19%) papillotubular, 9 (5%)
ILC, and 3 (2%) mucinous carcinomas. 88 (48%)
cases were histological grade 3. 66 (36%) were ER
positive and 72 (39%) were PgR positive. 73 (40%)
were HER-2 positive (24 and 3+ in immunohistologi-
cal examination).

We evaluated age, histological type, histological
grade, ER, PgR, HER2, EGFR, and p53 as predic-
tive factors for response to NAC by comparing
9 (5%) sensitive (complete pCR) and 30 (17 %) insen-
sitive (¢SD and ¢PD) tumors (Table 3). In univariate
analysis, histological grade 3 (p=0.011) and p53
(p=0.045) were significant predictors of complete
pCR. However, EGFR and HERZ were not predic-

Table 1 Patient and tumor characteristics Table 2  Immunohistological characteristics of CNB before PST
Parameter No. of patients (%)  Parameter No. of patients (%)
Total 183 Histological type
Age (median) 50 (29-70) IDC 161 (88)
Clinical stage Solid tubular 62 (34)
Stage A 41 (22%) Scirrhous 65 (386)
Stage IIB 63 (34%) Papillotubular 34 (19)
Stage lIA 37 (20%) LG~ 9 (5)
Stage llIB 42 (23%) mucinous 3(2)
Operation others 10 (5)
Bt + Ax 128 (70%) Histological grade ‘
Bp + Ax 55 (30%) 3 88 (48)
Clinical response 2 88 (48)
cCR 32 (17%) 1 7(4)
cPR 121 (66%) ER
cNC 29 (16%) positive 66 (36)
cPD 1 {1%) negative 117 (64)
Pathological response PgR
complete pCR - 9 (5%) positive 72 (39)
pCR with DCIS 14 (8%) negative 111 (61)
pINV 160 (87%) HER2
Bt, total mastectomy; Bp, partial mastectomy; Ax, axillary lymph positive (2 +and 3 +) 73 (40)

node dissection.
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tors.

We analyzed the immunohistological features of
CNB specimens. The correspondence rates of these
features in insensitive patients between CNB and
surgical specimens are shown in Table 4. The corre-
spondence rates for histological type, histological
grade 3, ER, PgR, HER2, p53, and EGFR were
70%, 73%, 67%, 70%, 80%, 93%, and 73%.
The correspondence rate of EGFR was not low;
however, in almost all patients with a discrepancy
between CNB and surgical specimens, EGFR overex-
pression changed from negative to positive.

Discussion

The identification of predictive factors for NAC is
very important for order made cancer treatment. The
development of new medicines has diversified chemo-
therapeutic regimens, and the selection of treatment
strategy according to individual cancer characteristics
has become more difficult. To aid in selection, trans-
lational research has begun to demonstrate important
correlations between prognostic factors and sensitiv-
ity to chemotherapy.

Acta Med. Okayama Vol. 67, No. 3

In this study, we retrospectively evaluated response
to NAC including anthracycline and taxane and a
number of biomarkers. We found that pathologic
response significantly associated with p53 expression
and histological grade 3.

In our analysis, p53 could predict response of
NAC. p53 accumulation was reported to be associ-
ated with a poor response to anthracycline in node-
negative breast cancer patients [14], and may com-
promise the efficacy of anthracycline but not of taxane
[15]. All patients in this study received both anthra-
cycline and taxane, and p53 was an independent pre-
dictive factor of response to NAC similar to these
reports. We cannot analyze the response of anthracy-
cline and taxane respectively. However commonly we
use both drugs in NAC. If the tumor has p53 mutation
before NAC, we should check the response of anthra-
cycline tightly and change to taxane when the response
is wrong.

Previous studies reported poor prognosis for
patients with HER2-overexpression. Several studies
indicate that HERZ2 expression can predict sensitivity
to anthracycline chemotherapy [16]; however, in this
study, HER2 was not a predictor of pCR to NAC.
HERZ2 negative patients rate were 22% of good
responders and 33% of poor responders. In this study

Table 4  Correspondence rates of biological markers in insensi-  trastuzumab was not administered to patients with
tive patients between CNB and surgical specimens HERZ2 overexpression tumors. However, in these
Parameter o, ~ days, trastuzumab significantly improved the progno-
- - sis and the response to chemotherapy in these patients
:;zg:gggz: ggz o3 . ;g [17]. It was reported that the rate of pCR patients
ER g7  administered trastuzumab was significantly high. HER2
PgR 70  expression was not predictor of response to anthracy-
HER2 80  cline and taxane in this study. We need to examine the
p53 93 relationship between HER2-overexpression and
EGFR 3 response to chemotherapy with trastuzumab.
Table 3 Univariate analysis of clinicopathological features between sensitive (pCR) and insensitive cases (cNC + cPD)
Parameter Sensitive (n=9) (%) Non-sensitive (n = 30) (%) p-value
Age < 50 3(33) 19 (63) N.S.
Histological type (s0.) 8 (67) 12 (40) N.S.
Histological grade 3 8 (89) 13 (43) 0.011
ER negative 8 (89) 17 (57) N.S.
PgR negative 6 (67) 17 (57) N.S.
HER2 positive 2 (22) 10 (33) N.S.
p53 positive 5 (56) 6 (20) 0.045
EGFR positive 3(33) 7 (23) N.S.

so, solid tubular carcinoma
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A previous study observed EGFR expression in
37-80% of basal-like tumors, as identified by DNA
microarray, and reported poorer prognosis for this
phenotype [18-20]. We hypothesized that EGFR
expression might distinguish the basal-like phenotype
and predict poorer response to NAC. However, in
this study, EGFR was not an independent predictive
factor of response to NAC. It was reported that
EGER is expressed in 7-36% of breast carcinomas
with high grade conventional invasive ductal carci-
noma (IDC) [21-24] and EGFR expression was seen
in 272 (20%) of 1388 cases. In a univariate analysis,
Tsutsui et al. showed a significantly poorer clinical
outcome for patients with EGFR-positive tumors
compared with those who were EGFR-negative, both
for overall survival and disease-free survival [21].
The correspondence rate of EGFR overexpression
between core needle biopsy and surgical specimens
was higher than the correspondence rates of common
predictive factors (ER, PgR, and HER2) between the
2 types of specimens. However, the rates of EGFR

expression were relatively low in both sensitive (33%)

and insensitive patients (23%). In addition, in cases
in which EGFR expression did not correspond
between CNB and surgical specimens, EGFR was
always negative in CNB, but positive in the surgical
specimen. Therefore, it is possible that core needle
biopsy specimens are inadequate to evaluate EGFR
overexpression, or that EGFR expression was stimu-
lated by chemotherapy. Following NAC, highly
malignant EGFR-positive tumor cells increased in
number, while EGFR-negative cells decreased in
number. In these specimens, other common predictive
factors did not change pre- and post-NAC; therefore
it is not certain that all of the CNB specimens were
inadequate. Indeed, it may be that NAC changed the
characteristics of some tumors.

We evaluated EGFR, HERZ2, p53 and other com-
mon markers in specimens from pretreatment core
needle biopsies as predictors of response to NAC. p53
was a more significant predictor than ER and histo-
logical grade, factors that have been previously
reported. These results may have been influenced by
the uncertainty of core needle biopsy results and the
heterogeneity of cancer cells in the tumors. The cor-
respondence rates of these common markers between
CNB and surgical specimens were relatively low.
However, the correspondence rate of p53 was signifi-
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cantly high. This result indicates that p53 is a stable
parameter and suitable for predicting the response to
neoadjuvant chemotherapy and for pretreatment diag-
nosis from CNB specimens.

Pretreatment diagnosis from CNB specimens is
necessary to decide the strategy for primary breast
cancer treatment. Therefore, identifying prognostic

. factors is very important, and we need a greater

sample size to establish a classification system to
predict patient outcome.
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Prognostic Factors for Triple-Negative Breast
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Introduction

Recent advances have changed the treatment strategy for breast
cancer. The biological behavior of breast cancer has been investigated
by molecular profiling with the use of array technology,* and breast
cancers were divided into 3 major subtypes: luminal subtype, human
epidermal growth factor recepror 2 (HER2) subtype, and basal and
normal breast-like subtype.’
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Triple-negarive breast cancer (TNBC), which is characterized
by the lack of estrogen recepror (ER), progesterone receptor
(PgR), and HER2 expression, is highly though not completely
concordant with the basal subtype according to Sorlie’s classifi-
cation. It has no subtype-specific treatment and chemotherapy
remains the only possible therapeutic option in the adjuvant or
metastatic setting. Therefore, TNBC patients usually undergo
adjuvant or neoadjuvant chemotherapy, but TNBC tends to de-
velop visceral metastases and aggressive clinical behavior despite
the clinical response.™?

For patients receiving preoperative systemic chemotherapy (PST),
previous studies involving patients with all breast cancer subtypes
have shown that pathologic complete response (pCR) is 2 powerful
surrogate marker of long-term disease-free (DFS) and overall survival
(OS).*~° Thereafter, it was reported that pCR was also a surrogate
marker of cancer-specific prognosis for TNBC patients.”

1526-8209/5 - see frontmatter © 2013 Elsevier Inc. All rights reserved.
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On the other hand, patients who do not achieve pCR will have
shorter survival and data on pathologic response can be obtained
after PST. In order to resolve this issue, response-guided treatment
has been examined in a phase I1I clinical trial.® This trial includes all
breast cancer subtypes, but if response-guided treatment were ap-
plied to TNBC, it should be noted that TNBC tends to develop
visceral metastases and aggressive clinical behavior despite clinical
response.”

In this study, we retrospectively collecred clinical, pathologic, and
prognostic information on TNBC patients who underwent PST at
our institution, and analyzed the data to identify any significant
prognostic factors and to investigate what is the ideal treatment strat-

egy for TNBC patients.

Patients and Methods

Among 4195 operable primary breast cancer patients, there were
135 patients who were diagnosed as TNBC by needle biopsy and
then underwent systemic chemotherapy between 2000 and 2009
before surgery. The clinical tumor size, which was measured by mag-
netic resonance imaging (MRI) 6r computed tomography (CT)
scans and ultrasonography (US), and clinical nodal status wete re-
corded both before and after PST'. Patients with more than Interna-
tional Union Against Cancer (UICC) T2 or N1 tumor underwent
examination of CT and bone scintigram to rule out distant metasta-
sis. The PST protocol and treatment of adverse effects were managed
by clinical oncologists. The surgical procedure was determined by
the surgeon in consultation with the radiologist on the radiologic
findings after systemic chemotherapy. Patients underwent 1 or more
of the following procedures: mastectomy, partial mastectomy, axil-
lary lymph node dissection, and sentinel lymph node biopsy. Clinical
response was based on clinical and radiologic findings as evaluated by
surgeons, oncologists, and radiologists according to the Response
Evaluation Criteria in Solid Tumors guidelines. Radiologic exami-
nations of MRI or CT, and US for evaluation of clinical response
were performed at least both before and after PST for every patient.
Negative ER and PgR status were defined as < 1% of positive cells or
an Allred score < 3, and negative HER2 status was defined as a
HER?2 score of 0 or 1 both before PST and after surgery by more than
2 pathologists. Patients with HER2 scores of 2 were excluded from
this study. Pathologists also recorded the pathologic invasive tumor
size, pathologic nodal status, histologic grades, the presence or ab-
sence of lymphovascular invasion, and pathologic response to PST
based on the findings in the surgical specimen. The definition of
pCR allowed for residual cancer of the intraductal component. Par-
tial mastectomy or 4 or more positive lymph nodes were considered
indications for radiation therapy.

All patients received physical examinations every 3~6 months,
and blood tests and chest x-rays at least annually as outpatients after
surgical treatment. Computed tomography and bone scintigraphy
were petformed according to patients’ symptoms or abnormal find-
ings on physical examination or blood tests. All patients were fol-
lowed up until latest outpatient visit or death.

The association between clinicopathologic factors and 5-year DFS
and OS was investigated using Kaplan—Meier analysis and Cox pro-
portional hazards modeling, which was calculated from the date of
PST initiation to the event. Clinicopathologic variables investigated

le 1 Characteristics of the 135 TNBC Patients Before
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Abbreviations: BMI = body mass index; PST = preoperative systemic chemotherapy; TNBC =
triple-negative breast cancer.

included family history of breast cancer within second-degree rela-
tives, menopausal status, body mass index (BMI), clinical T stage
according to the UICC classification before PST, clinical nodal sta-
tus before PST, chemotherapy regimen, completion of chemother-
apy, surgical procedure, radiation therapy, histologic grade, patho-
logic invasive tumor size, pathologic nodal status according to the
UICC classification, lymphatic invasion, vascular invasion, HER2
status (0 or 1), clinical response to PST, and pathologic response
(pCR ot non-pCR). JMP version 9.0 software was used for statistical
analysis.

Results

Among the 135 TNBC patients, median tumor diamerer on pal-
pation was 4.5 cm (range, 1~15 cm), median age was 54 years (range,
23-77), and 73 patients had clinically positive lymph nodes before
PST. There were 57 premenopausal and 78 postmenopausal pa-
tients. When patients were classified into 3 groups based on BMI, 10
patients were underweight (BMI < 18.5), 97 were within the normal
range (BMI 18.5-25), and 28 were overweight or obese (BMI > 25).
Parient characteristics are shown in Table 1. Of the 135 patients, 123
underwent both anthracycline (A) and taxane (T) containing (A+T)
regimens, 5 patients had an A regimen only, and 7 patients hada T
regimen only. The A+T regimen consisted of 4 cycles of doxorubi-
cin (60 mg/m?) plus cyclophosphamide (600 mg/m?) followed by
weekly paclitaxel (80 mg/m?), 4 cycles of epirubicin (100 mg/m?),
cyclophosphamide (500 mg/m?), and 5-fluorouracil (500 mgfm?)
followed by weekly paclitaxel (80 mg/m®), and 4 cycles of concurrent
doxorubicin (50 mg/m?) plus docetaxel (50 mg/m?). Concurrent
regimens of A and T were terminated by 2002, T monotherapy was
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Table 2 - Clinicaliﬂe‘spdﬁseim PSTVVV -
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Abbreviations: A = anthracycline regimen; A+T = regimen containing both anthracycline and
taxane; CR = complete response; PD = progressive disease; PR = partial response; PST =
preoperative systemic chemotherapy; SD = stable disease; T = taxane regimen.

terminated by 2005, and A regimens were terminated by 2007.
Regarding treatment completion, 94 out of 123 patients (76%)
receiving A+T regimens completed the scheduled treatment, 4
out of 5 patients (80%) given the A regimen and 6 out of 7
patients (86%) given the T regimen completed the treatment
regimen. Seventeen patients discontinued chemotherapy because
of adverse effects including febrile neutropenia and neuropathy.
Fourteen patients discontinued chemotherapy because of pro-
gressive disease (PD). One patient each given a preoperative A
regimen and T regimen received the other regimen after surgery;
therefore a total of 125 patients received treatment containing
both an A and a T (Table 2).

Preoperative systemic chemotherapy resulted in a clinical response
rate of 76%, including 44 patients (32%) with clinical complete
response (CR) and 59 patients (44%) with partial response (PR). The
correlation between completion of chemotherapy and clinical re-
sponse is shown in Table 2. One hundred four patients completed
the scheduled chemotherapy, resulting in 34 CR, 57 PR, 12 stable
disease (SD), and 1 PD. On the other hand, 31 patients who did not
complete chemotherapy were classified as 10 CR, 2 PR, 4 SD, and 15
PD. There was a significant difference in clinical response berween
patients who completed or discontinued PST (P < .0001).

All patients received successive susgical treatment. Total mastec-
tomy was performed in 83 patients (61%) and partial mastectomy
was performed in 52 patients (39%) (Table 3). Sentinel lymph node
biopsy was performed in 37 patients (27%) who were clinically node
negative before PST, of whom 26 had a negative sentinel node bi-
opsy, and axillary lymph node dissection was omitted in 2 patients.
All patients with positive sentinel nodes underwent axillary lymph
node dissection.

Pathologic factors based on the surgical specimen findings are
represented in Table 4. The median invasive pathologic size was 2
cm, and there were 71 pNO, 41 pN1, 15 pN2, and 8 pN3 patients.
There were 87 patients with histologic Grade 3,42 with Grade 2, and
6 with Grade 1 tumors. Lymphatic invasion was observed in 45
patients and vascular invasion was observed in only 9 patients. Patho-
logic chemotherapeutic effects among 135 patients consisted of 29
Grade 3 (pCR), 28 Grade 2, 15 Grade 1b, 52 Grade 1a, and 11
Grade 0 (Table 5). The correlation between clinical response and
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pathologic effect is shown in Table 5. Postoperative radiation therapy
was administered to 95 patients (70%), including 66 patients who
fulfilled the indication criteria, and 29 patients based on physician
recommendation. One patient who underwent partial mastectomy
declined radiation therapy.

Recurrence occurred in 41 patients (30%) during the follow-up
period, and breast cancer death was observed in 37 patients (27%).
Median DFS was 44.4 months and median OS was 49.2 months.
Five-year DFS and OS were calculared using the Kaplan—-Meier
method for patients based on clinical response and pathologic re-
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Abbreviations: CR = complete response; PD = progressive disease; PR = partial response;
SD = stable disease.

sponse (Figures 1 and 2). There were no breast cancer deaths among
patients who achieved pCR.

Results of univariate and multivariate analyses of clinicopatho-
logic variables affecting 5-year DFS and OS are shown in Tables 6
and 7. Completion of chemotherapy, good clinical response, small
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pathologic invasive size, fewer positive nodes, no lymphatic invasion,
no vascular invasion, low histologic grade, and pCR were signifi-
cantly associated with both favorable 5-year DFS and 5-year OS.
Multivariate analysis indicated that completion of chemotherapy
(P = .036 for both DFS and OS), good dinical'response (P =.0007
for DES, .0002 for OS), fewer positive nodes (P = .0004 for DES,
.004 for OS), and lower histologic grades (P = .025 for DFS, .016
for OS) were significantly associated with both favorable 5-year DES
and 5-year OS. Vascular invasion (P = .039 for DFS, .061 for OS)
were statistically significant for 5-year DFS only.

Discussion

The primary aim of our study was to clarify which factors are
prognostic indicators for TNBC patients who receive preoperative
systemic chemotherapy. Univariate analysis showed both clinical and
pathologic responses were significant factors, in addition to other
clinicopathological factors, but multivariate analysis showed that
pCR was not an independent prognostic factor. The National Sur-
gical Adjuvant Breast and Bowel Project (NSABP) B-18 and B-27
multiinstitutional randomized clinical trials of pre- and postopera-
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riate Analysis of Clinicopathological Factors for DFS and 03
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Table 6

Vascular Invasion - SRR
No 1

Yes 7.56 (3.18-16.0)
1 ' ' NA
2 1

3 2.84 (1.34~7.01)

MER2Status o |
Score 0 1
Score 1

1.00 0.51-1.89)
Pathologic Response |
pCR : 1
Non-pCR 135 (2.94-239.9)
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1
< 0001 < 0001
6.23 (2.48-13.7)

NA
0047 1 0063

3.45 (1.46-10.1)

]
933 e 513
0.83 (0.39-1.66)

.001 0044

Abbreviations: A = anthracycline regimen; A+T =

regimen containing both anthracycline and taxane; BM| = body mass index; CR = complete response; DFS = disease-free survival; 0S = overalt

survival; pCR = pathologic complete response; PD = progressive disease; pN = pathologic nodal status; PR = partial response; PST = preoperative systemic chemotherapy; pT = pathologic invasive

size; SD = stable disease; T = taxane regimen; UICC =

Table 7 * Multivariate Analysns of Chmcopathologlc'Factors

for DFS and 08

Chmcal Response (CR PR SD PD) 0007 0002
pT (11,72, > T3) T B BN
pN (NO, N1, N2, N3) ' o003 | 0022
Lymphatlc fnvaslon (yes or no) il .562»» : ' 518
Vascular Invasion (yes or no) .039 061
Histologic Grade (1,2,0r3) -~ | 025 | 016
Pathologic Response (CR or non—CR) 428 .548

Abbreviations: CR = complete response; DFS = disease-free survival; 0S = overall survival;
PD = pragressive disease; PR = partial response; pT = pathologic invasive size; SD == stable
disease.

tive chemotherapy showed that pCR was a favorable prognostic fac-
tor for patients who underwent preoperative chemotherapy.”*'?
Kaplan—Meier analysis for DFS and OS demonstrated that both
good clinical response with PST and pCR were correlated with a
favorable prognosis. Our darta also show that both DES and OS of
patients who achieve pCR is much better than that of patients who
did not achieve pCR by Kaplan—Meier analysis. In addition, there
were no breast cancer recurrences and no deaths among patients with
pCR, although most recent metaanalysis has shown that prognosis of
triple-negative breast cancer is worse than luminal types even if pPCR
is achieved."" However, pCR is not an independent prognostic in-
dicator according to the multivariate analysis. This might be caused
by relatively small sample size of our study, and of course, it cannot
be concluded that pCR is not a surrogate marker for prognosis of
TNBC patients. This implies that there is a strong relationship be-

International Union Against Cancer; WLR = wide local resection,

wween pCR and clinical response and clinical response offsets the
prognostic value of pCR. We emphasize that some other factors, such
as clinical response and histologic grades are also important for
TNBC as well as pCR.

In this study, statistical analysis was done with a median follow-up
period of 49.2 months, which is too short to evaluate 10-year survival
rates. Triple-negative breast cancer has biologically aggressive fea-
tures, and the DFS curve plateaus 5 years after diagnosis and the OS
? Furthermore, in this study,
because there were only 2 patients with UICC stage I disease, our

curve plateaus 8 years after diagnosis.’

study population included patients with more advanced disease that
might result in earlier recurrence and breast cancer death. This is the
reason why we analyzed the prognostic factors for TNBC with the
current median follow-up time. In contrast, recurrence and breast
cancer death in the current study were observed in abour one-third of
the TNBC patients in the previous study.’® More recurrences or
breast cancer deaths might occur with more time in our study group;
therefore, we need to continue observing these patients and reanalyze
the prognostic factors in the future.

A recent report'® showed that women with T1-2 NO TNBC
treated with mastectomy without radiation therapy have a signifi-
cantly increased risk of locoregional recurrence compared with those
treated with partial mastectomy; however, distant metastasis-free
survival or OS were not evaluated. Our data demonstrated that the
type of surgical procedure, mastectomy or partial mastectomy, did
not affect DES or OS, perhaps because relatively few cases of locore-
gional recurrence were observed in our study (5.9%) compared with
the previous report (10%).

We also found that completion of chemotherapy was a significant
prognostic factor among TNBC patients. Multivariate analysis dem-
onstrated thar completion of chemotherapy was an independent
prognostic factor despite the relationship with clinical response. Pre-
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operative systemic chemotherapy should be finished not only in clin-
ical trials bur also in routine practice unless unmanageable severe
adverse events or obvious disease progression occurs. Furthermore,
considering the poor prognosis of patients with clinical PD, another
regimen should be considered for patients to avoid a PD clinical
response.

There were 16 patients of PD (12%) and 16 of SD (12%) in our
study. The rate of clinical nonresponders in our study was higher
than that of a previous multiinstitutional randomized phase III trial,
NSABP B-27."* Our group included 112 of invasive ductal (83%), 9
of invasive lobular (7%), and 14 were special histologic types such as
squamous cell carcinoma or spindle cell carcinoma (10%). Preoper-
ative systemic chemotherapy for 7 out of 14 patients (50%) of special
types resulted in PD. This might affect the higher PD rate and our
results of statistical analysis.

We demonstrated the prognostic data of TNBC patients wich
PST, bur there were 2 out of the 135 patients who received systemic
chemotherapy after surgery as well. One patient received A regimen
before surgery and T regimen after surgery. The other received T
before and A after surgery. These 2 patients were included the ‘A+T°
group for analysis of prognosis. This might not affect the results
because a randomized clinical trial showed that there was no differ-
ence in prognosis between preoperative AC-T and preoperative AC
plus postoperative T.*°

Family history is a not significant factor for prognosis. It has been
reported that there is a strong correlation berween the triple-negative
subtype and BRCA murations.’> Among Japanese women, heredi-
tary breast cancer is strongly associated with the triple-negative phe-
notype'® and aggressive behavior. These reports suggest that TNBC
patients with a family history of breast cancer have a poorer prognosis
than patients with no family history. Our data suggest that the prog-
nosis of TNBC patients with a family history of breast cancer is
similar to those with sporadic TNBC. Of course, this might be be-
cause of the relatively low numbers of patients with a positive family
history in our study, but our findings are supported by a previous
report describing that the overall prognosis of breast cancer in BRCA
carriers receiving PST is similar to patients with sporadic breast can-
cers receiving PST.*

Conclusion

Our study demonstrated that multivariate analysis demonstrates
that pCR is not an independent significant prognostic marker for
TNBC patients receiving PST. Clinical response is a stronger surro-
gate marker than pCR for a favorable prognosis. The importance of
clinical response should be further investigated in multicenter clini-
cal trials, and as well, novel treatment procedures need to be estab-
lished for TNBC patients with unfavorable responses to PST.

Clinical Practice Points

¢ Previous clinical studies have revealed thar pCR is a surrogate
marker for prognosis after PST, and pCR is usually used as the
primary end point of clinical trials involving PST instead of OS or
DFS.

o However, there is no report focused on triple-negative breast can-
cer receiving PST.

e From the current study, Kaplan—Meier analysis demonstrated that
patients achieving pCR have more favorable prognosis than the

Clinical Breast Cancer February 2013

others, but multivariate analysis of characteristics after adjustment
for confounders showed that clinical response, nodal status, and
vascular invasion instead of pCR were the significant for patients’
prognoses.

¢ Metaanalysis demonstrates that triple-negative patients have a rel-
atively poor prognosis compared with patients with luminal types
even if pCR is achieved,'! and to our knowledge, this is the first
report that pCR is not an independent prognostic marker for tri-
ple-negative breast cancer patients.

o We believe these findings will be of great interest to oncologists,
and particularly to researchers working on breast cancer clinical
trials.
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| Analysis of Ki-67 Expression With Neoadjuvant
Anastrozole or Tamoxifen in Patients Receiving Goserelin for
Premenopausal Breast Cancer
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INTRODUCTION

In addition to ablative surgery, radiotherapy, and cytotoxic chemotherapy, an additional standard treatment option for
premenopausal women with estrogen receptor (ER)-positive breast cancer is the ER antagonist tamoxifen, either alone or
in combination with ovarian function suppression." Temporary and potentially reversible ovarian suppression can be
achieved by treatment with a luteinizing hormone-releasing hormone analog, such as goserelin. Goserelin in combination
with ramoxifen has demonstrated improved progression-free survival and disease-free survival compared with goserelin
alone in premenopausal women with hormone receptor-positive (ER-positive and/or progesterone receptor [PgR]-posi-
tive) breast cancer in the advanced® and adjuvant® settings.

Nonsteroidal aromatase inhibitors (Als), including anastrozole and letrozole, and the irreversible steroidal aromatase

inactivator exemestane have demonstrated improved efficacy compared with tamoxifen in the advanced*” and adjuvant®
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