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Molecular classification and prognostication of 300 node-negative breast
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Abstract

Background: The proportion of node-negative breast cancer patients has been increasing with improvement of diagnostic modalities and early detection.
However, there is a 20-30% recurrence in node-negative breast cancers. Determining who should receive adjuvant therapy is challenging, as the majority
are cured by surgery alone. Hence, it requires further stratification using additional prognostic and predictive factors. Subjects and Methods: Ours is a
single institution retrospective study, on 300 node-negative breast cancer cases, who underwent primary surgery over a period of 7 years (2005-2011).We
excluded all cases who took NACT. Prognostic factors of age, size, lymphovascular emboli, estrogen receptor (ER), progesterone receptor (PR), HER2neu
Ki-67, grade and molecular classification were analyzed with respect to those with and without early events (recurrence, metastases or second malignancy,
death) using-Pearson Chi-square method and logistic regression method for statistical analysis. Results: Majority belonged to the age group of 50—70 years.On
univariate analysis, size >5 cm (P = 0.03) and ER negativity had significant association (P = 0.05) for early failures; PR negativity and lymphovascular emboli (LVE)
had borderline significance (P = 0.07). Multivariate analysis showed size >5 cm to be significant (P = 0.04) and LVE positivity showed borderline significant
association (P = 0.07) with early failures.About 62% belonged to luminal category followed by basal-like (25%) in molecular classification. Conclusions: ER
negativity, PR negativity, LVE/lymphovascular invasion positivity and size >5 cm (T3 and T4) are associated with poor prognosis in node-negative breast cancers.
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Introduction

As only relatively few studies have dealt specifically with
node-negative disease, especially in Indian scenario, possibly
due to small sample size and limited follow-up, we have
made an attempt to prognosticate node-negative breast cancer
cases with easily available factors like age, size, grade,
lymphovascular invasion (LVI), estrogen receptor (ER), PgR,
HER2neu and Ki-67 and molecular classification. Aims of
our study were (1) to prognosticate 300 node-negative breast
cancer cases that had undergone surgery over a 7 years period
(2005-2011) (2) to categorize 300 node-negative breast cancer
cases according to molecular classification, as per the St.
Gallen’s International Expert consensus-2011.

Subjects and Methods

Ours is a single institution retrospective study on biopsy proven
300 node-negative breast cancer cases, who underwent surgery
in Amrita Institute of Medical Sciences, Kochi, for over past
7 years (2005-2011). Data were collected from the registers
maintained in the Pathology Department, Cancer Registry and
also from the Electronic Medical Record system in the hospital.

We excluded all cases who took NACT and those with follow-up
for <1.5 years. The protocol was approved by the Human Ethics
Committee of the Institution. The parameters like age, size, grade,
lymphovascular emboli, ER, PgR, HER2neu, molecular classification
and Ki-67 were analyzed statistically with respect to those with
events within 5 years of treatment (recurrence, metastases or second
malignancy, death) by Chi-square method (univariate analysis) and
Logistic Regression method (Multivariate analysis) using SPSS
format 20. The patients were given uniform and standard treatment
either from our center or at their local referral centers.

Results

The total number of 3747 breast cancer cases were treated
with surgery or NACT or palliative care, during the period
(2005-2011) in our center. Surgery was done in 1570 cases.
This includes node positive cases also. We studied 300
node-negative cases who underwent surgery in our institute.
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Follow-up status

Among the 300 patients studied, 88% (n = 264) had follow-up,
while 12% (n = 36) were lost to follow-up. About 88.6% of
the patients with follow-up were free of disease while 11.4%
developed events like metastasis, second malignancy, recurrence
or death. For convenience in the statistical evaluation, all these
events were grouped together and considered as early failures. All
of these patients developed the events within 5 years of primary
malignancy, and hence we grouped them as early failures.

Median follow-up time was 3.25 years. Minimum and
maximum follow-up of 1.5 and 8.5 years was achieved.
Survival status at 3.25 years was 93.7%.

Age and node evaluation

Of the 300 node-negative breast cancer cases studied, the
majority of the cases (48%) belonged to the age group of
50-70 years. 36% belonged to age group 35-50 years. There
were also cases with age less than 35 years (6%) and age more
than 75 years (10%).

In 85% of the patients, more than 10 lymph nodes were
assessed. Only in <5% of cases, nodes <6 were assessed.
Hence, the lymph node yield was considered satisfactory for
evaluation.

Histopathological categorization

About 75% were invasive ductal carcinoma cases, followed by
mixed carcinoma (5%), and Invasive papillary carcinoma and
invasive lobular carcinoma forming 3% each. Almost all the
varieties described by WHO were seen.

Size status

Tumor size is defined by measuring the tumor in at least
two dimensions, with the greatest dimension used for
tumor staging (TNM staging). Size was assessed during the
pathological assessment after the routine formalin fixation. After
excluding cases without follow-up, 264 cases were included
for analysis. As the No. of patients in the groups with T3 and
T4 size tumors were less, we clubbed them together for the
ease of statistical analysis. Majority of the cases (23%) were
of stage T2 (2 ecm<x<5 cm) followed by stage T1 (<2 cm)
which formed 23% of cases and T3 and T4 stage cases formed
11% of cases. After analysis, P = 0.039 for univariate analysis;
P = 0.04 for multivariate analysis.

Lymphovascular emboli/invasion

Lymphovascular emboli/invasion (LVE/LVI) was assessed
microscopically on the H and E stained histopathological tissue
sections from the tumor. Among the patients with follow-up,
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LVE status was not available in 21 patients. Hence, the cases
with follow-up and LVE status are 243. The details are shown
in Table 1.

Hormone receptor status

ER, PgR, HER2neu status was assessed on tumor tissue by
standard immunohistochemistry (IHC) protocol. HER2neu
positivity status of 2+ and more only was considered positive
ER and PgR positivity of >1% was considered positive. Among
the patients with follow-up, the hormonal status was available
in 264 patients. The details are given in the Table 2.

Ki-67 status

Ki-67 is identified to have prognostic value ie. increased
levels of Ki-67 for decreased survival, as it is a cell
proliferation-associated antigen, expressed in all stages of the
cell cycle except GO. A cut-off of 14% was taken in our study.
Ki-67 expression of >14% was considered high as per the
recommendations put forward by St. Gallen International Expert
Consensus on the Primary Therapy of Early Breast Cancer
2011.M Among the patients with follow-up (n = 264), Ki-67 was
available only in 124 cases. The details are given in Table 3.

Modified Bloom Richardson grading

Tumor grade is a classification based on the degree of
differentiation of the tumor tissue. We have used Modified
Bloom Richardson (MBR) grading in our study. Among
the patients with follow-up, MBR grading was available in
222 patients. The details are given in Table 4.

Molecular classification

Among the patients with follow-up, molecular classification was
available in 261 cases. Totally, 170 belonged to Luminal Category.
A total of 26 cases were HER2neu enriched group and 65 cases
were Basal Like. The Luminal category could be further classified
on the basis of availability of Ki-67. Of 170 patients in Luminal
category, 22 were Luminal A, 66 were Luminal B and 82 were
either Luminal A or B, as they were ER and PgR positive, in
whom Ki-67 was not available. The results are given in Table 5.

The results of final statistical analysis are given in Table 6.

Discussion

The proportion of node-negative breast cancer patients has been
increasing with improvement of diagnostic modalities and early
detection. However, there is a 20-30% risk of recurrence in
node-negative breast cancers®. Determining who should receive
adjuvant therapy is challenging, as the majority are cured by
surgery alone. Hence, it requires further stratification using
additional prognostic and predictive factors.

An extensive list of potential prognostic factors was compiled
from review articles identified through an initial Medline and
PubMed search. We then searched the Medline and PubMed
database from 1990 to 2013, using “prognosis,” “node-negative
breast cancer” and the name of the specific prognostic factor
as key words. This window of time was selected because many
of the biochemical/molecular factors involve rapidly evolving
technologies, and it was believed that studies might be more
homogeneous within a more recent time frame. The results of
our study were comparable with several other studies.

The data from the present study after univariate and
multivariate analysis showed that increased tumor size of
more than 5 cm, ER negative status, PgR negative status
and LVE/LVI positivity has either significant association or
borderline significant association with decreased survival in
node-negative patients with breast cancer. The other variables
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Table 1: Distribution of cases as per the LVE status

LVE status NED (%) Number of events (%) Total (%)
Positive 96 (84.9) 17 (15) 113 (100)
Negative 120 (92) 10 (8) 130 (100)
NA 18 (88) 3 (11.1) 21 (100)

P=0.17 (univariate analysis); P=0.068 (multivariate analysis). LVE=Lymphovascular
emboli, NED=No Evidence of Disease

Table 2: Distribution of cases according to hormone
receptor status

IHC Positive Negative P (univariate) P (multivariate)
ER 149 114 0.05 0.140
PR 154 106 0.07 0.628
HER2neu 71 188 0.3 0.72

ER=Estrogen receptor, PR=Progesterone receptor, [HC=Immunohistochemistry

Table 3: Distribution of cases according to Ki-67 status

Ki-67 NED (%) Number of events (%)
<14% 40 (88.8) 5 (11.1)
>14% 69 (87.3) 10 (12.6)
Total 109 (87.9) 15 (12.1)

P=0.79 (univariate analysis). Multivariate analysis was not done as there was no
significance in univariate analysis

Table 4: Distribution of cases according to MBR
grading status

Bloom Richardson Number NED Number
grading of patients of events
1 11 11 0
11 114 99 15
111 61 53 8
NA 78 71 7
Total 300 234 30

P=0.49 (univariate analysis). Multivariate analysis was not done as there was no
significance in univariate analysis. NA=Not available, MBR=Modified Bloom Richardson

Table S: Distribution of cases according to molecular
classification

Molecular category Number of cases (%)

Luminal 170 (65)
HER2neu enriched 26 (10)
Basal-like 65 (25)

P=0.6 (univariate analysis). Multivariate analysis was not done as there was no
significance in univariate analysis

Table 6: Statistical analysis results of the cases

Parameter Univariate Multivariate
analysis (P) analysis (P)

Size 0.03 0.04

Grade 0.4 -

LVE 0.17 0.06

ER 0.05 0.14

PR 0.07 0.62

HER2neu 0.3 0.7

Ki-67 0.79 -

Molecular classification 0.6 -

LVE=Lymphovascular emboli, ER=Estrogen receptor, PR=Progesterone receptor

assessed like MBR grade, HER2neu receptor status, Ki-67
and molecular classification did not show an association with
bad prognosis in the node-negative breast cancer cases. The
majority of cases belonged to the age group of 50-70 years,
which remains the same for node positive cases as well.

In our study, tumor size more than 5 cm showed significant
association with bad prognosis, both after univariate (P = 0.03)
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and multivariate analysis (P = 0.04). Hence in node-negative
cases, increase in size can be considered as an indicator for bad
prognosis. Studies by Reed et al.,”) Saimura et al.™ as well as
Thor et al.®! concludes the same. ER negative status also showed
significant association after univariate analysis (P = 0.05).
However, multivariate analysis did not show any significant
association. This variation could be due to the small follow-up
period. However, the literature review showed that studies by
Fischer et al.'! concludes the same. However, the detection
method used was dextran-coated charcoal absorption assay with
titrated ligands. Hence, the comparability is less. In studies using
IHC techniques as in studies by Railo et a/.l"! and Reed et al.,l”!
there was no association with bad prognosis. This variation could
be due to difference in the cut-off used in these studies.

PgR negative status and LVE/LVI positivity status showed
borderline significance after univariate (P = 0.07) and
multivariate (P = 0.06) analysis respectively. The work by
Sigurdsson et al.®! also concluded the same. This borderline
significance could be explained by the small follow-up period
as well as the variation in the technique and the cut off used
in the work by Sigurdsson et al. two studies by Lee et al.l”!
and Pinder’ er al.,l'" after multivariate analysis showed that
LVI have an association with bad prognosis. However, we
can see that various studies show mixed results in assessing
the significance of LVI/LVE as bad prognostic factor. This
difference in results may be overcome by including IHC marker
CD34 for confirming the vascular channel status. The small
follow-up time might also have been a cause for a negative
association, after univariate analysis, in our study.

The HER2neu oncogene codes for a transmembrane tyrosine
kinase and has been suggested as an etiologic factor in several
kinds of cancer. HER2neu amplification/overexpression can be
assessed with THC or fluorescence in situ hybridization. Studies
by Reed et al.’) also supports our results after both univariate
and multivariate analysis that HER2neu positivity does not have
a significant association with bad prognosis.

Ki-67 is identified to have prognostic value ie. increased levels
of Ki-67 for decreased survival, as it is a cell proliferation-
associated antigen, expressed in all stages of the cell cycle
except GO. A cut-off of 14% was taken in our study. Railo
et all and Brown et al.,'V after univariate and multivariate
analysis showed no association of Ki-67 with bad prognosis
like our study which also did not show a significant association
of high (>14%) Ki-67 index with bad prognosis.

Our study after univariate and multivariate analysis also
conveys that tumor grade has no association with bad
prognosis. Our results correlate well with the studies by
Saimura et al.™ and Thor et al.¥

The results of molecular categorization were Luminal A (8%),
Luminal B (25%), HER2neu enriched (9%), Basal-like (25%),
Luminal A/B (31%). In some cases, Luminal category could
not be categorized further as Luminal A or B, as Ki-67
could not be done. Hence, they were clubbed as Luminal
A/B on the basis of ER positivity and HER2neu negativity.
Only few studies have studied the molecular classification
in node-negative breast cancers. Hence, comparative data is
minimal. However, molecular categorization also did not show
any significant association with bad prognosis.

Limitations of the study
When we critically evaluated our study, we realized that our

study deals with only early failures, because of short follow-up

period compared to other similar studies. Hence, more follow-up
162

is required to assess the long-term prognosis in these patients.
About 36/300 patients in our study were lost to follow-up.
The data could have been improved if we could include those
cases too. Also, as the no. of events were less, all of them such
as second malignancy, death, recurrence, and metastasis were
clubbed together as a group, though their molecular basis is
different. A detailed study including the more no. of cases and
a longer follow-up of at least 10 years will be ideal.

Conclusions

In node-negative breast cancer cases,

e T3, T4 tumor size and ER negativity is associated with bad
prognosis

* PgR negativity and LVE positivity has a borderline
significance in the assessment of bad prognosis

* Ki-67 status, HER2neu positivity, tumor grade and
molecular classification do not have a significant
association with bad prognosis.

Thus, we have been able to point out the factors/markers
thatcurrently have broad clinical usefulness in this patient group
of node-negative breast cancers, which could be responsible for
early failures.
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