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Abstract

Background: To compare the probabilities of local recurrence and distant metastasis between women

with triple-negative and non-triple negative breast cancers.

Methods: Medical and pathological records of breast cancer patients treated between the years 2002

and 2006 were reviewed.

Results: There were 256 patients with complete data on estrogen receptor (ER), progesterone receptor
(PR), and human epidermal growth factor receptor-2 (HER2) expression determinations. There were 54
patients (21%) with triple-negative (ER - , PR - , HER2 -) cancers. Triple-negative patients were more
likely to have larger tumors with higher histologic grade. The median follow-up time was 4 years. The
probabilities of local and distant recurrence were similar between the two groups of patients. Only two
factors were independently and significantly associated with overall recurrence: tumor stage and tumor

size.

Conclusion: Triple-negative breast cancer did not have a higher risk for both local recurrence and

distant metastasis when compared with non-triple negative cancer.
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Introduction

Triple-negative breast cancers, despite being
chemo-responsive, are believed to have a poor
prognosis relative to breast cancers with other receptor
phenotypes."™ Triple-negative cancers have an
absence of (“negative”) hormonal receptor (estrogen
and progesterone receptors, ER and PR, respectively)
and human epidermal growth factor receptor-2 (HER2)
expressions. Most of these tumors have “basal-like”
gene expression, although some also have “normal
breast-like” gene expression, and are associated with
BRCA1 gene mutations."

Many previous studies documented a worse
overall prognosis in terms of survival and disease
recurrence for triple-negative breast cancers,”
but a few did not find a significantly worse progno-
sis.””" The objective of the present study was to
determine whether triple-negative breast cancers have
an increased risk of recurrent disease relative to

non-triple negative breast cancers.

Patients and Methods

We reviewed the medical and pathological
records of women with operable breast cancer who
underwent modified radical mastectomy or breast
conserving surgery between the years 2002 and 2006
at Ramathibodi Hospital. The Hospital’s Research
Ethics Committee approved the study. The follow-up
cut-off date for the present study was June 2008.
Collected patient information included age at diagno-
sis, method of cancer detection, mammographic Breast
Image Reporting and Data System (BIRADS)
category, pathologic tumor size, tumor grade, presence
of lymphovascular invasion, axillary lymph node status,
local recurrence, distant metastasis, and time to
recurrence. In the present study, triple-negative breast
cancers were defined as ER negative, PR negative,
and HER2 negative cancers. Breast cancers that were
positive for any of these markers were defined as

non-triple negative.
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Pathological lymph node classification and TNM
(tumor, nodes, metastasis) breast cancer staging were
according to the American Joint Committee on Cancer
(AJCC) criteria."” Histologic grading was according
to the criteria of Bloom and Richardson. Lympho-
vascular invasion was defined as the presence of
tumor emboli in peritumoral lymphatic spaces, capil-
laries or postcapillary venules. The expressions of
ER, PR, and HER2 were determined by standard
immunohistochemical techniques. Positive ER or PR
status was defined as the staining more than 10% of
tumor cells. An immunohistochemical score of 3+
defined HER2 positivity.

Disease recurrence, whether local or distant, was
defined as the detection of previously undetected
disease at least 90 days following initial treatment.
Disease detected within 90 days of initial treatment
was considered a part of the initial lesion complex.
Deaths and loss to follow-up were considered
censored events.

Clinicopathological variables were compared
between the triple-negative and non-triple negative
groups, using unpaired t-test for continuous variables
and chi-square test for categorical variables. The
Kaplan-Meier method was used to estimate disease-
free probability curves, for both local recurrence and
distant metastasis. The log-rank test was used to
test for significant differences between these
estimates. Multivariable Cox proportional hazards
regression analysis was used to determine significant
risk factors associated with disease recurrence.
Statistical significance was defined as a two-sided
p-value of 0.05 or less. All analyses were performed
using Stata version 9 (Stata Corp, College Station,
TX, USA).

Results
Overall, records of 590 women who underwent
surgery for breast cancer during the period under

study were available for review. Of these, 256 had
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complete data on ER, PR and HER2 expression
assessments. There were 54 patients (21%) with triple-
negative breast cancers, 202 (79%) had positive
expression for at least one receptor. For the 200
patients younger than 60 years, 46 (23%) were triple-
negative. Of the 56 patients older than 60 years, 8
(14%) had triple-negative cancer. The median follow-
time for these patients was 4 years. The clinicopatho-
logical characteristics of the two groups of patients
in the present study are presented in Table 1.

According to Table 1, an overwhelming propor-
tion of patients were able to detect their cancers by
themselves. Patients with triple-negative breast
cancer tended to have larger tumors (not statistically
significant), higher histologic grade (57% were grade
3 tumors), and earlier recurrent disease (marginally
significant). No clear differences between groups were
seen in terms of mammographic findings, the
proportion of patients with axillary lymph node
metastasis and overall TNM staging. Patients with
triple-negative tumors were followed for a relatively
shorter period of time, mainly due to earlier and more
numerous losses to follow-up.

Tumor size had no clear relationship with axillary
lymph node positivity for patients with triple-negative
breast cancer (mean size for the lymph node positive
group, 3.5 cm; for the lymph node negative group,
3.4 cm; t-test p-value, 0.848). In contrast, for patients
with non-triple negative cancer, there was a significant
relationship (mean sizes for the lymph node positive
and negative groups were 3.5 cm and 2.6 cm,
respectively; t-test p-value < 0.001). There was a non-
significant trend for triple negative patients to have
fewer positive axillary nodes per patient (Table 1).

The overall recurrence- or disease-free pro-
bability curves for both groups of patients were not
clearly different; the log-rank test p-value was 0.490.
The local recurrence-free probability curves for both
groups are shown in Figure 1. The difference between

the two groups was not significant (log-rank test
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p-value, 0.780). Similarly, in Figure 2, the difference
in the distant metstasis-free probability was not
statistically significant (log-rank test p-value, 0.473).

On multivariable Cox proportional hazards
regression analysis, the triple-negative phenotype was
not significantly associated with any type of recurrent
disease. The only independent risk factors associated
with overall disease recurrence were TNM stage and

tumor size (Table 2).

Discussion

Triple-negative breast cancers are of consider-
able current interest due to a number of reasons.”™
These cancers are thought to have poor prognoses.
The only standard systemic adjuvant treatment for
these cancers is chemotherapy. They may form a
substantial portion of all breast cancers, especially in
young or premenopausal patients and patients of
certain racial ancestry, such as African Americans.®*"?

In the present study, 21% of all operable breast
cancers were triple-negative. This is a higher propor-
tion of all breast cancers than those previously seen

1919 byt similar to or lower than those

in Asian women,
seen in Caucasians and African Americans.®' There-
fore, a substantial portion of breast cancer patients
in the present institution was triple-negative. However,
the relatively high proportion of triple-negative cancers
could be due to selection bias, as many patients in
the present series had more advanced cancers, or
due to our method of assessing and defining ER, PR
and HER2 expressions.

The characteristics of triple-negative breast
cancer in the present study were similar to those
reported in previous studies."**'® Triple-negative
tumors were more likely to be histologic grade llI
(57% in the present series), and tended to be larger.
However, axillary lymph node involvement and TNM
stage were not significantly different between triple

(1512

and non-triple negative tumors."*™ In fact, fewer

positive axillary lymph nodes per patient were seen
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Table 1 Comparison of clinicopathological characteristics between patients with triple and non-triple negative breast

cancer (N = 256).

Non-triple negative

Triple-negative cancer

Characteristics p-value®
cancer (N = 202) (N = 54)

Age (years): mean (SD) 51.9 (10.9) 491 (11.0) 0.093
Cancer detection: no. (%)

By patient 188 (93) 51 (94) 0.718

By clinician/radiologist 14 (7) 3 (6)
Mammographic BIRADS categoryb

3 1/167 (1) 1/39 (3) 0.311

4 44/167 (26) 7/39 (18)

5 122/167 (73) 8/39 (80)
Tumor size (cm.): mean (SD) 31 (1.7) 3.5 (1.8) 0.123
Tumor grade: no. (%)

1 23/201 (12) 1/51 (2) < 0.001

2 125/201 (62) 21/51 (41)

3 53/201 (26) 29/51 (57)
Lymphovascular invasion: no. (%) 72 (36) 20 (37) 0.850
Axillary node positive: no. (%) 110 (55) 25 (46) 0.286
Number of positive axillary nodes per pt.

Median (range) 1 (0 to 37) 0 (0 to 23) 0.116

Mean (SD) 34 (6.2) 2.0 (4.4) 0.118
Total no. axillary nodes removed

Mean (SD) 171 (7.1) 16.5 (7.6) 0.484
pTNM staging (AJCC, 7" ed.)

I 29 (14) 6 (11) 0.553

I 126 (63) 38 (70)

1] 47 (23) 10 (19)
Follow-up time (months)

Median (range) 48 (17 to 75) 40.5 (3 to 62) < 0.001
Time to all recurrence (months)

Median (range) 43 (4 to 74) 36 (3 to 62) 0.056
All recurrence: no. (%) 36 (18) 8 (15) NA
Local recurrence: no. (%) 14 (7) 4 (7) NA
Distant metastasis: no. (%) 31 (15) 7 (13) NA

a. p-value by t-test, rank test and chi-square test as appropriate; b. excluding patients with BIRADS category 6 (known cancer) mammograms;
pTNM: pathological tumor, nodes, metastasis; AJCC: American Joint Committee on Cancer; BIRADS: breast imaging reporting and data
system; no.: number; SD: standard deviation; pt.: patient; NA: not applicable.
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Table 2 Independent risk factors associated with overall disease recurrence (multivariable Cox proportional hazard
regression).
Risk factor Hazard ratio (95% CI) p-value
TNM stage 2.13 per stage increase (1.15 to 3.96) 0.017
Tumor size 1.25 per cm. increase in size (1.08 to 1.44) 0.003

TNM: tumor, nodes, metastasis; 95% Cl: 95% confidence interval.

in the triple-negative group. Also, there was no clear
association between tumor size and axillary lymph
node positivity for patients with triple-negative cancer,
consistent with the results of some studies.”

The present study focused on the prognosis of
triple-negative breast cancer. Specifically, we looked
at disease recurrence, local as well as distant. Diffe-
rences in local, distant, and overall recurrence prob-
abilities between triple and non-triple negative breast
cancers were not statistically significant. Although
many previous studies found decreased survival

and increased disease recurrence for triple-negative

7) 1,7-10)

cancers,"” some did not find such evidence.

Possible reasons for the discrepancy among
studies are several-fold. Some studies found signifi-
cant differences because the triple-negative pheno-
type was compared with other, clearly more favorable
phenotypes such as those associated with positive
hormone receptors.6 Different series in which triple-
negative patients were selected differently might or
might not have triple-negative tumors with worse
prognosis, depending on the response of these tumors
to chemotherapy.*” Triple-negative tumors not
responding to chemotherapy might do worse than
tumors with hormone-negative, HER2-positive phe-

514

notypes.®™ But with a high proportion of response,

triple-negative tumors might do better than hormone-
negative, HER2-positive tumors.""%'*"
The similar prognoses between triple and non-

triple negative breast cancers in the present study

was probably due to a high proportion of chemo-
responsive triple-negative tumors and the fortuitous
mixture of good prognosis (hormone-positive) and
bad prognosis (HER2-positive) tumors in the non-
triple negative group.

Triple-negative breast cancers are therefore
apparently heterogeneous tumors, associated with
different types of gene expression at the transcrip-

9 They are not identical to basal-like

tional level.
tumors. They are associated with several genetic and
histochemical markers which can differentiate among

10148 Their useful-

cancers with different prognoses.
ness as a class may be limited to conveying the
need to find new targeted treatments specifically for

(49 Nevertheless, they are not

this group of patients.
homogeneous, and “triple-negative” as a descriptive
term will most likely be replaced, in the future, by the
category of basal-like tumors, to be subclassified
according to other tissue or genetic markers more
useful and accurate for prognostication and predicting
treatment response."**'"

The limitations of the present study included a
small sample size and small number of recurrences,
although the follow-up time extended to over 6 years.
Selection bias was most likely important as well, since
patients who had both hormonal receptor and HER2
expression assessments were probably at a higher
risk for recurrence, thus explaining the relatively high
proportion of triple-negative breast cancers in the

present study.



L.JJ 10 Ramathibodi Medical Journal

i I < I
— )
-
.

> 1 l_:l-—
= 0 e e S
a o
g .
Qo
[e]
£
o
[0]
[0)
P
- ©
o !
Q
c
£
=)
o
Q
— Paony
o]
Q
o
|

q)__

T T T T T

0 12 24 36 48 60 72

Time from operation (months)

Figure 1 Local recurrence-free probability for triple-negative cancer (dashed line) and non-triple negative cancer (solid
line).
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Figure 2 Distant metastasis-free probability for triple-negative cancer (dashed line) and non-triple negative cancer (solid
line).
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Conclusions

Triple-negative breast cancer did not have a  triple-negative breast cancer relative to other breast

higher risk for both local recurrence and distant  cancers probably depended on the response of each

metastasis when compared with non-triple negative  of these tumors to various adjuvant systemic

cancer in the present study. The prognosis of therapies as well.
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