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Abstract: Background: Triple negative breast cancer (TNBC) is heterogeneous and considered as an aggressive
tumor. This study was to evaluate the associated classification and its correlations with prognosis and the response
to chemotherapy in Chinese women. Methods: Four hundred and twenty-eight cases of invasive TNBC were involved
in this study. The expression of estrogen receptor (ER), progesterone receptor (PR), human epidermal growth fac-
tor receptor 2 (HER2), epidermal growth factor receptor (EGFR), and cytokeratin 5/6 (CK5/6), Ki67 and p53 were
analyzed by immunohistochemistry and compared with patient outcome, and its implications and chemotherapy re-
sponse were evaluated in four subgroups: typical medullary carcinoma (TMC), atypical medullary carcinoma (AMC),
non-specific invasive ductal carcinoma (IDC) and other types. Results: The factors of tumor grade, tumor stage,
lymph node status, EGFR/CK5/6 status and p53 labeling index were different among the groups. TMC tumors had
the lowest rate of relapse (5.8%), while AMC, IDC and other types were associated with an increased risk of relapse
(19.1%, 26.7% and 38.2% respectively). Many factors were risk predictors of relapse for TNBC and IDC, while only
positive lymph node was for AMC. For MC tumors, adjunctive chemotherapy decreased the risk of relapse in lymph
node positive subgroup (36.8% and 66.7%), while not significant in lymph node negative one (8.1% and 10.0%).
Conclusion: The classification based on histologic and IHC findings may be a significant improvement in predicting
outcome in TNBC. The different chemotherapy response in subgroups may contribute to guiding the treatment of
TNBC.
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Introduction gorized based on the status of ER, PR, and
HER2 [4]. TNBC was defined as a subtype of
breast cancers that were negative for ER, PR
and HER2. TNBC was generally considered as
the most difficult subtype to treat among these
newly proposed subtypes of breast cancer
because of the aggressive clinical behavior and

the lack of current availability of specific target-

Molecular and genetic studies demonstrated
that breast cancer was a heterogeneous dis-
ease [1], and had been proposed to be classi-
fied into subgroups according to different
immunohistochemical biomarkers [2, 3]. Of
which estrogen receptor (ER), progesterone

receptor (PR), and human epidermal growth
factor receptor 2 (HER2) were the most impor-
tant biomarkers. In the 2007 St. Gallen
Consensus Meeting made a decision about
adjuvant therapies (chemotherapy, endocrine
therapy, and trastuzumab), operable primary
breast cancers were recommended to be cate-

ed therapy such as selective ER modulators,
aromatase inhibitors, trastuzumab, and lapa-
tinib [3].

TNBC accounted for approximately 10-20% of
the whole breast cancer and was correlated
with relatively early clinical relapse within 3
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years, with frequent progression to distant
metastasis, particularly, visceral metastasis.
Although the metastatic potential in TNBC was
similar to that of other breast cancer subtypes,
these tumors were associated with a shorter
median time to relapse and death [5]. DNA
microarray analyses proved that TNBCs were
composed of basal-like subtype and normal-
like (or unclassified) subtype. Basal-like sub-
type was characterized by the expression of
myoepithelial/basal markers (EGFR and/or
CK5/6) and molecular changes including p53
gene mutation and many chromosomal altera-
tions which were correlated with an aggressive
clinical course. Histological types of TNBC were
reported to be similar with those of basal-like
subtype, comprising high-grade non-specific
IDC, AMC, TMC, and other types of carcinomas,
of which TMC was of particular interest for
being high grade carcinoma but favorable prog-
nosis [6-8]. At present, chemotherapy remains
the main treatment of TNBC despite of many
limitations that need to be overcome. There is
still not a clear, proven effective agent that tar-
gets a definite vulnerability in TNBC.

TNBC was a clearly distinct subtype of the
whole breast cancer and had usually been
divided into subgroups by the expression of
myoepithelial/basal markers [2, 3]. However,
further subclassification with different progno-
sis is needed. In this study, we retrospectively
studied the histological types, traditional patho-
logic indices and the description of CK5/6,
EGFR, Ki67 and p53 on 428 Chinese women
with TNBC in predicting subclassifications and
investigating the risk of relapse and the
response of chemotherapy in TNBC.

Materials and methods
Patient characteristics

The cohort used for this study was derived from
the archival paraffin-embedded breast cancer
samples collected at the Cancer Hospital of
Tianjin Medical University between January
2002 and December 2004, and all tumors
were primary, operable early breast cancer. The
age of patients ranged from 25 to 76 years old,
with the median age of 50.3 years. All patients
underwent preoperative mammography and
ultrasound of the breast and abdomen, X-ray,
or computed tomography (CT) scan of the tho-
rax. If there were any signs of metastasis to the

1381

bone or brain, bone scan or brain CT was per-
formed as a standard procedure. All patients
involved in this study were stages |, Il, or lll and
were diagnosed as invasive carcinoma based
on either the core-biopsy before operation or
frozen biopsy intra-operation and were given
diagnosis on paraffin-embedded tissue sec-
tions after operation by two pathologists. The
sections were reviewed in double blind by dif-
ferent pathologist. All patients underwent local
and/or systemic treatments. Local treatment
included surgery and radiotherapy. Surgical
procedures consisted of mastectomy and
breast-conserving surgery. Patients who under-
went breast-conserving surgery had received
adjuvant radiotherapy as a routine. The main
systemic treatment in our study was chemo-
therapy guided by National Comprehensive
Cancer Network (NCCN). The exclusion criteria
were: the patients treated with neoadjuvant
chemotherapy, the patients without complete
follow-up, and non-tumor-mediated mortality. A
total of 428 cases were identified and contrib-
uted to this study. We retrospectively reviewed
70.6-month follow-up data. The follow-up con-
tacts were carried out at 3-month intervals dur-
ing the first year, 6-month intervals during the
second year and 12-month intervals thereafter.
The medical work-up consisted of regular physi-
cal checkups, imaging tests such as chest
X-ray, bone scan and/or ultrasound, and to look
for recurrences, second primary breast can-
cers, or metastatic disease. Relapse was
defined as radiographic or pathological evi-
dence of regional tumor recurrence or distant
metastasis at any time after initial therapy. The
study protocol was approved by the Hospital
Human Ethical Committee. Informed consent
was obtained from all patients before their sur-
gery and the examination of the specimens.

Clinicopathological evaluation

We retrospectively evaluated conventional clini-
copathological factors, including age at diagno-
sis, tumor size, tumor grade, lymph node sta-
tus, tumor stage, menopausal status, family
history (family history of breast cancer within
first and second-degree relatives). The patho-
logical tumor stage was assessed according to
the criteria established by the 6th edition of the
American Joint Committee on Cancer (AJCC)
staging manual. Histological grade of the
tumors were classified into grades I-Ill accord-
ing to the Nottingham combined histological
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Table 1. Histologic types and the classification of
TNBC

squamous and/or mesenchymal (spindle-
cell, cartilaginous, and/or o0sseous)

metaplasia.

Histologic diagnosis Number of cases Percentage
IDC 300 70.09%
T™C 26 6.07%
AMC 68 15.89%
Other types 34 7.94%
Apocrine carcinoma 19 4.44%
Invasive lobular carcinoma 6 1.40%
Metaplastic carcinoma 7 1.64%
Squamous cell carcinoma 2 0.47%
Total 428 100

Immunohistochemistry and evaluations of
the staining

IHC was performed on formalin-fixed, par-
affin-embedded samples obtained from
the pathology registry. Tissue sections (4
um) were deparaffinized in xylene and
rehydrated in a graded series of ethanol.
The slides were treated with methanol
containing 0.3% hydrogen peroxide to

Abbreviations: TNBC, triple negative breast cancer; IDC, Invasive
ductal carcinoma; TMC, Typical medullary carcinoma; AMC, Atypical
medullary carcinoma.

grade. Histologic type and pertinent histologic
features included tumor border, glandular for-
mation, mitotic index, degree of stromal lym-
phocytic infiltration, lymphovascular invasion,
axillary lymph node (ALN) status, and results of
IHC assess. The histologic type was assigned
according to the 2003 World Health
Organization criteria, and notably, diagnosis of
TMC was made when the tumor showed pre-
dominantly (greater than 75%) syncytial archi-
tecture, absence of glandular structure, diffuse
lymphoplasmacytic infiltrate (moderate to
marked), nuclear pleomorphism (moderate to
marked), and complete histological circum-
scription. Diagnosis of AMC was made when
the tumor showed predominantly (greater than
75%) syncytial architecture with only two or
three of the preceding four criteria. Tumor bor-
der was graded as circumscribed or infiltrative.
Glandular formation was absent when there
was no tubule formation; Mitotic index was
graded as high (grade 3) when 20 or more
mitotic figures were seen within 10 high-power
fields, and as intermediate (grade 2) when the
mitotic count was between 10 and 19, and low
(grade 1) when less than 10 per 10 high power
fields respectively. The degree of stromal lym-
phocytic infiltrate was graded as strong when
more than two-thirds of the stroma of tumor
mass had lymphocytic infiltration and weak
when less than two-thirds of the stroma had
lymphocytic infiltration. Metaplastic carcino-
mas were known to be a rare but characteristic
subgroup of TNBC. They were aggressive, che-
moresistant tumors characterized by concur-
rence of a high-grade carcinoma component
(poorly differentiated ductal carcinoma) and
extensive metaplastic component comprising
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block any endogenous peroxidase activity.

Heat-mediated antigen retrieval with the

pressure cooker method was used for all

staining except that no antigen epitope
retrieval was necessary for EGFR. All the anti-
bodies were used for IHC studies on serial tis-
sue sections from each case; Primary antibod-
ies used in this study included ER (SP1, 1:200
dilution; Zymed), PR (SP2, 1:200 dilution;
Zymed), HER2 (CB11, 1:600 dilution; Zymed),
EGFR (31G7, 1:100 dilution; Zymed), CK5/6
(D5/16B4, 1:200 dilution; Zymed), p53
(BP53.12 1:100 dilution; Zymed) and Ki67
(K-2, 1:100 dilution; Zymed). The immunostain-
ing was scored in double blind by two different
pathologists, who were blinded to patients’
clinicopathologic characteristics and out-
comes. For each antibody, the location of
immunoreactivity, percentage of stained cells,
and intensity were determined. The evaluation
of each protein expression was determined
from the mean of the individual cases. ER and
PR stains were assessed using Allred scores,
with positive scores ranging from 2 to 8 [9].
CK5/6 and EGFR stains were considered posi-
tive if any cytoplasmic and/or membranous
staining was observed, whereas HER2+ was
defined as the whole membrane strong staining
in >30% of the tumor cells, and Ki67 status
was expressed in terms of percentage of posi-
tive cells, with a threshold of 14% of positive
cells [2]. p53 was defined as positive when
more than 10% of tumor cells were positive for
nuclear staining [10].

Statisticcal analysis

All statistical analyses were carried out using
SPSS software (Version 17.0 for Windows). The
X2 test and Fisher exact test were performed for
group comparisons. For univariable survival
analysis, Overall survival (OS) and Relapse-free
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Table 2. Distribution of clinicopathological characteristics among the subtypes of TNBC

o TMC n=26 AMC n=68 IDC n=300 Othertypes n=34

Characteristics X2 P-values
No. % No. % No. % No. %

Age at diagnosis, years 8.125 0.229
<40 5 19.2 8 11.8 40 13.3 6 17.6
40-55 17 65.4 52 76.5 185 61.7 21 61.8
>55 4 154 8 11.8 75 25.0 7 20.6
Tumor size, cm 6.313 0.389
<2 13 50.0 20 29.4 89 29.7 9 26.5
2-5 11 42.3 44 64.7 193 64.3 24 70.6
>5 2 7.7 4 5.9 18 6.0 1 2.9
Tumor grade NA 32.471 0.000
1-2 6 8.8 121 40.3 19 55.9
3 62 91.2 179 59.7 15 44.1
Tumor stage 15.551 0.007
AJCC stage I/11 25 96.2 56 824 215 717 19 55.9
AJCC stage llI 1 3.8 12 176 85 28.3 15 44.1
Lymph node status 32.696 0.000
Negative 24 92.3 48 70.6 142 473 12 35.3
Positive 2 7.7 20 29.4 158 b52.7 22 64.7
Menopausal status 1.230 0.746
Premenopausal 15 577 34 50.0 144 48.0 15 441
Postmenopausal 11 42.3 34 50.0 156 52.0 19 55.9
Family history 2.855 0.415
Yes 6 231 11 16.2 39 13.0 4 11.8
No 20 76.9 57 83.8 261 870 30 88.2
EGFR/CK5/6 10.633 0.014
Positive 23 88.5 62 91.2 222 74.0 27 79.4
Negative 3 115 6 8.8 78 26.0 7 20.6
Ki-67 labeling index 5.087 0.166
>14% 19 73.1 33 485 155 51.7 18 52.9
<14% 7 269 35 51.5 145 483 16 471
p53 labeling index 57,871 0.000
Positive 23 88.5 45 66.2 102 34.0 5 14.7
Negative 3 115 23 33.8 198 66.0 29 85.3

Abbreviations: TNBC, triple negative breast cancer; TMC, typical medullary carcinoma; AMC, atypical medullary carcinoma;
IDC, invasive ductal carcinoma; NA, not applicable; AJCC, American Joint Committee on Cancer. P-values were calculated to

compare the four groups.

survival (RFS) were conducted using the
Kaplan-Meier curves. The log-rank test was
used to compare survival differences among
the subtypes. Cox proportional hazards models
were used to calculate relative risk accounting
for covariates. A 2-sided P<0.05 was consid-
ered statistically significant in all the analyses.

Results

The intrinsic histologic types were illustrated in
(Figure 2). Three hundred (70.09%) patients
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were diagnosed as non-specific IDC, 26 (6.07%)
were TMC, 68 (15.89%) were AMC and 34
(7.94%) were other types carcinoma including
apocrine carcinoma (4.44%), invasive lobular
carcinoma (1.40%), metaplastic carcinoma
(1.64%) and squamous cell carcinoma (0.47%)
(Table 1). The distribution of clinicopathological
characteristics among the subtypes were listed
in Table 2, MC was associated with small tumor
size, lower percentage of node positivity, but
higher tumor grade and higher family history of
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Figure 1. Survival curves: (A) The OS curve of the groups in TNBC (B) The RFS curve of the groups in TNBC.

BC. The differences in tumor grade, tumor
stage, lymph node status, EGFR/CK5/6 status
and p53 labeling index among the subtypes
were significant (P<0.05).

Of the 428 cases involved in this study, 88.87%
received chemotherapy, with a follow-up period
of 70.6 months, the actuarial OS of TMC, AMC,
IDC and other types were 92.3%, 85.3%, 82.0%
and 67.6% respectively (Figure 1A). The RFS of
TMC, AMC, IDC and other types were 92.3%,
80.9%, 73.3% and 61.8% respectively (Figure
1B, Table 5). Patients with TMC and AMC
tumors had favorable prognosis, with relapse
rates of 5.8% and 19.1%, conversely, the IDC
and other types exhibited high rates of relapse
(26.7% vs. 38.2%). The difference between
these types was significant (P=0.030) (Figure
1B, Table 5).

Multivariable Cox analysis revealed that family
history positive, large tumor size, lymph node
positive, tumor stage Ill, EGFR/CK5/6 positive,
high Ki-67 labeling index and high p53 labeling
index were risk predictors of relapse for TNBC
(P<0.05). The differences were also significant
for IDC while only lymph node positive was risk
predictor for AMC (P=0.016) (Tables 3, 4). The
relapse hazard ratios (HR) of the subtypes
were: 2.6 (AMC), 3.3 (IDC), 6.9 (other types)
(Table 3). Although AMC-G3 have many overlap-
ping histologic features with IDC-G3, the
relapse of the two groups were significantly dif-
ferent (P=0.006) (Table 5).
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For MC tumors, lymph node status played an
important role. When compared given adjunc-
tive chemotherapy or not, in lymph node posi-
tive groups the relapse percentages were
36.8% and 66.7% respectively. However, in
lymph node negative groups, the relapse per-
centages were 8.1% and 10.0% respectively
(Table 6). For the 265 patients with IDC tumors
who had finished adjunctive chemotherapy in
our study, the expression of CK5/6/EGFR, Ki67
and p53 markers assayed by IHC were consid-
ered having associations with increased risk of
relapse: patients with positive expression of all
the CK5/6/EGFR, Ki67 and p53 markers exhib-
ited the highest relapse (59.1%). Conversely,
patients with negative expression of the mark-
ers had the most favorable prognosis, with the
relapse rate of only 11.1%. Patients with one or
two positive expression of the markers had the
middle relapses: 29.2%, 32.0%, 14.7%, 20.0%,
17.4% and 18.8% respectively (Table 7).

Discussion

TNBC is generally considered to be associated
with aggressive clinical behavior. However, by
now a limited number of studies have investi-
gated the prevalence of the subclassifications
of TNBC in the yellow race. As known, histologic
type is one of the most important and clinically
assessed prognostic factors in BCs. MC is par-
ticular for its features of aggressiveness but
favorable prognosis. Bertucci et al. [11]
obtained whole-genome oligonucleotide micro-

Int J Clin Exp Pathol 2013;6(7):1380-1391
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Figure 2. Hematoxylin - eosin staining and immunohistochemical staining in TNBC tissues. A. TMC with a clear
boundary between tumor tissue and normal breast tissue, original magnification x100. B. TMC with many lympho-
cytes and plasma cells at the edges of the tumor, original magnification x400. C. TMC with large-sized cancer cells
and high grade appearance, cells also tend to blend together, original magnification x400. D. Immunohistochemical
staining of ER revealed negative staining in TMC, original magnification x400. E. Immunohistochemical staining of
PR revealed negative staining in TMC, original magnification x400. F. The tumor showed negative staining of HER2,
original magnification x200. G. Diffuse cytoplasmic and membrane staining of CK5/6, original magnification x200.
H. Immunohistochemical staining of Ki67 revealed nuclear staining, original magnification x200. |. Immunohisto-

chemical staining of p53 revealed nuclear staining, original magnification x200.

arrays comparing gene expression profiles of
22 MBCs and found 95% MBCs displayed a
basal profile but a distinct subgroup of basal
breast cancer. Jacquemier et al. [12] used IHC
on tissue-microarrays and found TMC was char-
acterized by a high degree of basal/myoepithe-
lial differentiation. According to molecular clas-
sification of BC, basal breast cancers were
associated with poorer prognosis [2, 3], and
approximately 65-90% of basal tumors were
currently found as TNBC [13-15]. In our study,
the incidence of TNBC was about 15% in the
whole cohort, approximately consistent with
that in Japan [10, 16]. TMC and AMC accounted
for 6.1% and 15.9% respectively within the
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TNBC while accounted for 0.9% and 2.3% with-
in this whole cohort. Indicating MC was closely
associated and as an important part of TNBC.
Weigelt et al. [17] investigated 20 metaplastic
breast carcinomas using microarray-based
expression profiling data and demonstrated
that most of the MBCs were of basal-like molec-
ular subtype and were reported with poor
responses to chemotherapy. Nonetheless, it
was a challenging issue since subtypes of TNBC
were associated with different prognosis.
Moreover, the subgroups of triple-negative
tumors formed by TMC, AMC, IDC-NOS and
other types breast carcinomas such as meta-
plastic carcinomas represent a pitfall for clini-

Int J Clin Exp Pathol 2013;6(7):1380-1391
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Table 3. Multivariate analysis of risk factors for relapse of TNBC

categorized as a subtype

named “other types”.

TNBC (n=428)

Variable Relapse (n=108) Although MC was character-
HR 95% CL P-values ized by specific histological
Age, years criteria, the diagnosis of MC
<410 1 especially of AMC was often
difficult and hardly reliable
40-55 1.5 0.8 - 2.7 0.216 [18, 19]. For the AMC group,
>55 1.3 0.7 - 29 0.307 the most common ‘“non-
Family history medullary” histologic feature
No 1.0 was the lack of a circum-
Yes 17 10 - 29 0039 scribed border, followed by
Menopausal status an mﬁltratwe border accom-
Postmenopausal 1.0 pamepl .by glandular struc-
ture; infiltrative border toge-
. Premenopausal 09 06 - 15 0.792 ther with mild lymphoid infil-
Tumor size, cm tration. In our study, MC was
<2 1.0 associated with small tumor
25 20 10 - 3.7 0038 size, lower percentage of
>5 314 14 - 70 0.007 node positivity, but higher
Tumor stage tumor grade, mostly expres-
AJCC stage I/l 1.0 sion of EGFR/CK5/6, p53
AJCC stage Ill 22 14 - 34 0001 labeling index and higher
Lymph node status family history of BC (P<0.05).
) It was the useful supplemen-
Negative 10 tary to the histological crite-
Positive 54 3.0 - 9.7 0.000 . y .
ria and could improve the
EGFR/CK5/6 diagnostic and prognostic
Negative 1.0 tools by characterising these
Positive 2.6 1.4 - 4.9 0.003 factors.
Ki-67 labeling index
<14% 1.0 By now, many studies dem-
>14% 20 13 - 31 0002 onstra’Fed MC displayed. a
053 labeling index bgsgl-llke moleculalj profile,
Negative 10 similar "to'those with poor
" prognosis in TNBC, but asso-
Positive 37 24 - 58 0000 ciated with a relatively favor-
Types able prognosis [6-8].
T™C 1.0 However, relatively few stud-
AMC 26 06 - 116 0.222 ies have performed to find
IDC 33 08 - 144 0112 an association between sub-
Other types 69 14 - 350 0.019 types and prognosis in TNBC.

Abbreviations: TNBC, triple negative breast cancer; Cl, confidence interval; HR, haz-

ard ratio; EGFR, epidermal growth factor receptor.

cians, since they share histological similarities
but were heterogeneous in term of clinical out-
come [18-20]. In our study, as with a high inci-
dence, TMC, AMC and IDC were investigated
respectively as independent subtypes, meta-
plastic carcinoma, apocrine, invasive lobular
carcinoma and squamous cell carcinoma were
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Desmedt et al. [21] tried to
differentiate MC from non-
MC by gene expression pro-
filing but failed in defining
prognostic subgroups in TNBC. Miyashita et al.
[16] examined histopathological subclassifica-
tion of TNBC using prognostic scoring system
and TNBC patients were classified into three
subgroups with different prognosis. In our
study, differences of relapse among the molec-
ular subtypes were evident (P<0.05). According

Int J Clin Exp Pathol 2013;6(7):1380-1391
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Table 4. Multivariate analysis of risk factors for relapse of AMC and IDC in TNBC

AMC (n=68) IDC (n=300)
Variable Relapse (n=13) Relapse (n=80)
HR 95% CL P-values HR 95% CL P-values

Age, years

<40 1 1

40-55 3.5 0.2 - 60.0 0.392 1.3 0.5 - 2.9 0.588

>55 2.0 0.2 - 24.3 0.570 1.2 0.6 - 2.4 0.611
Family history

No 1 1

Yes 34 0.9 - 13.2 0.070 1.4 0.7 - 2.6 0.296
Menopausal status

Postmenopausal 1 1

Premenopausal 0.8 0.2 - 3.3 0.781 1.1 0.6 - 1.8 0.736
Tumor size, cm

<2 1 1

2-5 1.5 0.3 - 7.3 0.617 5.5 1.7 - 17.9 0.005

>5 2.4 0.2 - 35.3 0.533 9.3 2.5 - 33.7 0.001
Tumor stage

AJCC stage I/II 1 1

AJCC stage llI 11 0.2 - 6.0 0.882 1.7 1.0 - 2.8 0.044
Tumor grade

G1/G2 1 1

G3 1.1 0.1 - 10.1 0.962 2.3 1.2 - 4.5 0.014
Lymph node status

Negative 1 1

Positive 4.4 1.3 - 14.6 0.016 6.6 3.0 - 14.3  0.000
EGFR/CK5/6

Negative 1 1

Positive 1.3 0.1 - 14.7 0.857 2.1 1.0 - 4.2 0.040
Ki-67 labeling index

<14% 1 1

>14% 0.9 0.3 - 3.1 0.871 2.0 1.2 - 3.4 0.011
p53 labeling index

Negative 1 1

Positive 11 0.3 - 3.9 0.874 3.6 2.3 - 5.9 0.000

Abbreviations: TNBC, triple negative breast cancer; AMC, atypical medullary carcinoma; IDC, invasive ductal carcinoma; Cl,
confidence interval; HR, hazard ratio; AJCC, American Joint Committee on Cancer; EGFR, epidermal growth factor receptor.

to the previous studies [22], TMC tumors had
the most favorable prognosis and the other
types had the worst. AMC-G3 was reported to
prone to over-diagnose into IDC-G3 [18, 19]. In
our study, although the two groups had some
overlapping histologic features and similar
immunophenotype, the difference of prognosis
between AMC-G3 and IDC-G3 was evident
(P<0.05). Thus, we consider the subtype of
AMC actually existed. In addition, AMC was sig-
nificant in prognosis and treatment of TNBC
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and should be diagnosed in strict histological
criteria.

Ki-67 was a well-known marker of proliferation
which often expressed positive in breast carci-
noma, while in normal breast epithelium adja-
cent to fibro-adenomas, it was expressed at a
very low level [23]. Colleoni et al. [24] found
that high Ki-67 predicted for recurrence in
small size, node-negative breast cancers.
Mamounas et al. [25] found that 25% of a

Int J Clin Exp Pathol 2013;6(7):1380-1391
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Table 5. Relapse among the various groups

Ki-67 labeling index and

high p53 labeling index

Type No. of Patients Relapse RFS% X2 P-values were risk predictors of
T™C 26 2 92.3 relapse  for  TNBC
AMC 68 13 80.9 8962 0.03 (P<0.05). Moreover,
IDC 300 80 73.3 non-MC-TN seemed to
Othertypes 34 13 61.8 show distinct expres-
AMC-G3 62 12 80.6 sions of prognostic
IDC-G3 179 69 61.5 7602 0.006 markers compared with

Abbreviations: TMC, typical medullary carcinoma; AMC, atypical medullary carcinoma; IDC,

invasive ductal carcinoma; RFS, relapse-free survival.

Table 6. Adjunctive chemotherapy analysis in MC

TMC and AMC groups.
The risk predictors of
relapse for TNBC were
also significant for IDC
while not for AMC. It

AMC & TMC
Lymph node status Chemotherapy

No. of Patients No. of Events (%) P-values

suggested the prognos-
tic biomarkers were
more suitable for IDC-

Yes Yes 19 7(36.8) 0.544 TN than for all of the his-

Yes No 3 2 (66.7) tological types of TNBC

No Yes 62 5(8.1) and IDC-TN were the
0.999

No No 10 1(10.0) surrogate of the actually

Abbreviations: MC, medullary carcinoma; TMC, typical medullary carcinoma; AMC, atypical

medullary carcinoma.

Table 7. Adjunctive chemotherapy (CMF or CAF) analysis in IDC (n=265)

TNBC that one usually
mentioned.

Chemotherapy is a main
composition of system-

ic treatments and sensi-

IDC
CK5/6/EGFR _Ki67 p53 No. of Patients No. of Events (%) P-values tive for TNBC. In cIinjcaI
o e wmEn G eenents oogss
No 65 19 (29.2) A
Yes therapy individually for
No ves 25 8(32.0) 0.061 the complexity of spe-
No 68 10 (14.7) cific circumstance. In
Yes  Yes 15 3(20.0) 0.999 our study, adjuvant che-
No No 23 4 (17.4) motherapy was given
No Yes 16 3(18.8) 0.999 mainly decided by some
No 9 1(11.1) clinical pathological fac-

Abbreviations: IDC, invasive ductal carcinoma; EGFR, epidermal growth factor receptor.

cohort had a higher risk of relapse compared
with low-risk breast cancer tumors (16% vs. 4%,
respectively). Keam B et al. [26] also found
Ki-67 could be used for further classification of
triple negative breast cancer into two subtypes
with different response and prognosis. EGFR
and CK5/6 were reported as specific biomark-
ers to define the basal-like subtype and to
reflect the cancer survival as a result of surro-
gating gene expression profiles analysis [2, 3,
27]. p53 was a marker of basal-like breast
tumors and the overexpression of p53 was
associated with local recurrence in TNBC [28-
30]. In our study, EGFR/CK5/6 positive, high
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tors (tumor size, tumor
stage, and node status)

based on cyclophos-
phamide, methotrexate and fluorouracil (CMF)

and cyclophosphamide, doxorubicin, fluoroura-
cil (CAF). For TNBC tumors, the difference
between CAF and CMF was not significant [31],
and the dosage was decided based on the
square of the patients’ body. However, the che-
motherapy responses were not always similar
even in the patients with the similar clinical
pathological factors. For the patients with
lymph node positive in MC subtypes, the relaps-
es were 36.8 and 66.7% respectively between
the patients with and without chemotherapy
(finished more than 6 cycles). While for the
patients with lymph node negative in MC sub-

Int J Clin Exp Pathol 2013;6(7):1380-1391



The prognosis and the response to chemotherapy of TNCBC

types, compared the patients treated with che-
motherapy and those without chemotherapy,
the relapses were similar (8.1% vs. 10.0%), indi-
cating those with lymph node positive had a
higher relapse but can benefit more from adju-
vant chemotherapy than those with lymph node
negative in MC. In IDC subtype for the patients
given CAF/CMF chemotherapy, those with the
expression of CK5/6/EGFR, Ki67 and p53 posi-
tive had the highest relapse (59.1%), far higher
than those without or with some of the expres-
sions of the three markers. It suggested addi-
tional studies should be required to identify
more effective adjuvant chemotherapy to
address greater risks of relapse.

Conclusions

Of the subtypes based on histologic and IHC
findings in TNBC, We demonstrated that the
histologic types combined with a small panel of
IHC markers can identify patients at different
risk of relapse and some of different response
on CMF/CAF. However, the biology underlying
these observations remains poorly understood.
This work suggests that we could identify bio-
logic mechanisms associated with tumor
aggressiveness, nodal metastasis, and treat-
ment response. Additional studies will be
required to identify the most effective treat-
ment modality including more extensive sur-
gery, radiotherapy and systemic therapy to
address a greater risk of relapse; Because
effective treatment modalities could exist for
the local control of breast cancer, further inves-
tigation into breast cancer biomarkers, molecu-
lar subtypes, and the associated risk of relapse
may profoundly affect the treatment of breast
cancer. We expect the differences of relapse
among the subtypes of TNBC will likely be
diminished after modern systemic therapy.
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