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ABSTRACT Objective: We determined the prognostic factors of patients with triple-negative breast cancer. Material and Method: Two
hundred thirteen female patients with triple-negative breast cancer (TNBC) followed in the medical oncology unit of Kartal Doctor Lütfi
Kırdar City Hospital between 2005 and 2020 were evaluated retrospectively. Patients’ clinical and demographic features, laboratory findings,
and treatments were investigated and their effect on mortality was analyzed. Results: The median age of patients was 52 years. Relapse was
observed in 46 (26.6%) patients, 127 patients were followed without progression. During the follow-up period, 57 patients died and 156 patients survived. The median overall survival was 137.2 months in patients with tumor size <2 cm, 109.9 months in patients with ≥2 cm and
<5 cm, and 90.5 months in patients with ≥5 cm (p=0.02). Tumor diameter, lymph node positivity, menopausal status, and whether receiving
neoadjuvant chemotherapy were determined as factors affecting the overall survival. Conclusion: In accordance with the literature, patients
with TNBC showed more aggressive characteristics. Our findings support that TNBC is a heterogeneous disease and highlight the need to define molecular subclasses. We believe that demographic and prognostic data studies with large patient series and determining molecular markers will guide the follow-up and treatment of patients with TNBC.
Keywords: Breast cancer; triple-negative; prognosis

proximately 90%, and it had a high histological
grade. Compared to other types (luminal or HER2
positive), the risk of recurrence of TNBC is higher in
the first 5 years.11 More prognostic factors and
strengthening of treatment strategies are needed to
prolong the survival in patients with TNBC.

Breast cancer is the most common type of cancer in women worldwide.1 In parallel with the developments in the field of cancer genetics, breast cancer
gene expression profiles have been revealed and divided into 4 main groups.2 Among these, basal celllike breast cancer, which is negative for estrogen
receptor (ER), progesterone (PR), and HER-2, has the
worst prognosis.2-4 Nearly 70% of triple-negative
breast cancers (TNBC) are basal cell-like breast cancer types, and 15 to 34% show non-basal cell-like
features and constitute 15% of all breast cancers.5-7
Because the tumor diameter is large, axillary lymph
node positivity rate and histological grade are higher,
with a tendency to reach a more advanced stage.8 Despite the availability of several prognostic factors,
classical prognostic factors, such as tumor size and
lymph node involvement, are still considered important for the management of breast cancer.9,10

Demographic, clinical, and pathological characteristics of patients with TNBC who had received adjuvant or neoadjuvant therapy were examined and
their effects on progression and survival were investigated to determine the prognostic factors of patients
with TNBC.

MATERIAL AND METHODS
A total of 213 female patients diagnosed with TNBC
who applied to the Medical Oncology Unit of Kartal
Doctor Lütfi Kırdar City Hospital between 2005 and
2020 were included in the study. Age over 18 years
and ER, PR, and HER-2 negativity were the inclusion criteria. Patients with positive ER and/or PR

When the pathological diagnoses of TNBC patients were examined, invasive ductal carcinoma
(IDC) was found in the first place with a rate of ap-
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juvant chemotherapy, whereas 156 patients received
adjuvant chemotherapy. Of the patients who received
adjuvant chemotherapy, 147 received anthracyclinebased chemotherapy and/or taxane chemotherapy.
For nine patients, carboplatin was added to the adjuvant treatment. While the number of patients who underwent breast-conserving surgery was 110, modified
radical mastectomy was performed on 83 patients.
Adjuvant radiotherapy was applied to 145 patients.
The demographic and clinical characteristics of patients are shown in Table 1.

and/or HER-2 were excluded from the study. The cutoff value was taken as 1% in ER and PR negativity.
Those with immunohistochemical HER-2 negative or
1 (+) staining and HER-2 (+) staining were defined as
HER-2 negative if they were found negative by the
silver-enhanced in situ hybridization method. Biopsy
dates were considered diagnosis dates. The date of
first recurrence or metastasis after surgery was considered the date of progression. Patients were evaluated for progression by being called for follow-up
every 3 months for the first 2 years, every 6 months
between the 3rd and 5th years, and subsequently once
a year. The data were statistically evaluated using the
SPSS 22.0 software (SPSS Inc., Chicago, Illinois).
Chi-square and Fisher’s exact tests were used for
comparative data. Numerical variables between 2 independent statuses were analyzed by student’s t-test
under a normal distribution and by Mann-Whitney U
test, if otherwise. Overall survival (OS) was defined
as the time from diagnosis of primary breast cancer to
death or last contact. Kaplan-Meier analysis was used
to estimate the effect of clinical and pathological
characteristics on OS. Determiners related to survival
were reviewed using multivariate cox regression
analysis. The significance limit was determined as
0.05. The study was started after obtaining permission from the Kartal Doctor Lütfi Kırdar City Hospital Ethics Committee (date: March 30, 2022, no:
2022/514/222/21). This study was performed following the principles of the Declaration of Helsinki.

BCS: Breast-conserving surgery; MRM: Modified radical mastectomy.
The median overall survival (mOS) was 137.2
months in patients with tumor size <2 cm, 109.9
months in patients with tumor size ≥2 cm and <5 cm,
and 90.5 months in patients with tumor size ≥5 cm
(p=0.02). Relapse was observed in 46 (26.6%) patients, 127 patients were followed without progression, and 40 patients were discontinued. During the
follow-up period, 57 patients died and 156 patients
survived. A study of survival according to age revealed that the mOS of patients aged 45 years and
younger was statistically significantly better than
those over the age of 45 years (123.4 months compared to 102.2 months, p=0.045) (Figure 1).
As the tumor diameter increased, the mOS decreased statistically significantly (p=0.02). The mOS
was 137.2 months in tumors less than 2 cm in diameter, 90.5 months in tumors 5 cm and above, and
109.9 months in tumors between 2 and 5 cm in diameter (Figure 2).

RESULTS
All 213 patients included in the study were women
and the median age was 52 (range: 27-93 years)
years. The most common primary tumor location was
the left breast. In addition, 1 patient had bilateral
breast cancer. The median tumor diameter was 2.5
cm (0.3-12 cm). The pathological subtype of more
than 80% of the patients was found to be IDC, the
pathological subtype of 19 patients could not be classified, and the most common subtype after IDC was
a mixed and metaplastic type, with seven patients
each. Four patients had inflammatory breast cancer.
Although 33% of the patients were in Grade 2, 65.9%
of them were in Grade 3. The disease relapsed in
26.6% of patients. Forty-six patients received neoad-

Patients with locally advanced disease who required neoadjuvant therapy had worse survival data
than those with earlier stages who did not require
neoadjuvant therapy. Accordingly, the mOS for those
who received neoadjuvant treatment was 57.3 months
and 119.7 months for those who did not (p<0.001)
(Figure 3).
Considering the factors affecting survival, a significant OS relationship with patient age, menopause
status, tumor diameter, and lymph node status was
observed. This result indicated that menopause increased the risk of death by 1.76 times (p=0.047).
Similarly, the risk of death increased as the tumor di95
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tients with lymph node involvement. A 2.43-, 2.92-,
and 3.60-fold increased risk of death was found in patients with N1, N2, and N3 lymph node involvement,
respectively, compared to patients without lymph
node involvement (p=0.03, 0.012, and 0.004, respectively). Multivariate cox regression analysis revealed
that menopause status, tumor size, whether she received neoadjuvant therapy, and lymph node status
correlated with survival (p=0.015, 0.023, 0.001, and
0.032, respectively). The factors affecting survival
are shown in Table 2.

TABLE 1: General characteristics of patients.
Variable
Gender
Female
Age
Median (minimum-maximum)
Localization
Left
Right
Bilateral
Neoadjuvant chemotherapy
Yes
No
Surgery types
BCS
MRM
Pathological subtypes
Invasive ductal
Invasive lobular
Mixed
Mucinous
Micropapillary
Metaplastic
Ungraded
Inflammatory breast cancer
Inflammatory
Non-inflammatory
Histological grade
Grade 1
Grade 2
Grade 3
Ki-67 (%)
≤50
>50
Lymph node involvement
Node positive
Node negative
Adjuvant chemotherapy
Yes
No
Adjuvant chemotherapy choice
Anthracycline-based chemotherapy and/or taxanes
Anthracycline-based chemotherapy+taxanes+carboplatin
Adjuvant radiotherapy?
Yes
Disease relapse
Yes
No

n (%)
213 (100)
52 (27-93)
110 (51.5)
102 (48.1)
1 (0.4)
36 (16.2)
187 (83.8)
110 (49.3)
83 (37.2)
169 (80.9)
4 (1.9)
7 (3.3)
1 (0.5)
2 (1.0)
7 (3.3)
19 (9.1)
4 (2.5)
157 (97.5)
2 (1.1)
116 (65.9)
58 (33.0)

FIGURE 1: Survival curve by age groups of patients.

50 (49.5)
51 (50.5)
59 (26.4)
117 (52.5)
156 (70.0)
31 (13.9)
147 (65.9)
9 (4.0)
145 (65.0)
46 (26.6)
127 (73.4)

FIGURE 2: Survival curve of patients by tumor size groups.

BCS: Breast-conserving surgery; MRM: Modified radical mastectomy.

DISCUSSION

ameter increased, and the risk of death was 4.99 times
higher in patients with a tumor diameter of 5 cm and
above than in those with a tumor diameter of less than
2 cm (p=0.09). Similarly, the OS was shorter in pa-

This single-center study on a cohort of patients with
TNBC revealed that nodal involvement, poor differentiation, and tumor size are the most important prog-
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majority of patients with TNBC have a high tumor
grade.5 Consistent with the literature, the majority of
patients in our cohort also had a high tumor grade and
their OS was worse, again similar to that reported in
the literature.12-18 Only a few other smaller studies
have reported that grade has no role in determining
survival outcomes.17,19
Certain studies have reported that tumor size and
lymph node status are significantly associated with
OS in patients with TNBC.19-22 Consistently, we
found a highly significant association between mortality and both tumor size and lymph node status in
patients with TNBC. Among single TNM staging
components, both tumor size and involvement of
lymph nodes were independently and significantly
associated with overall survival.

FIGURE 3: Survival curve of patients by neoadjuvant therapy status.

nostic factors determining cancer mortality. In addition, menopausal status and whether patients have received neoadjuvant therapy are significantly
associated with overall survival. However, sentinel
nodal involvement and Ki-67 expression are not associated with increased mortality.

In addition to lymph node positivity and tumor
diameter, menopausal status was determined as an independent variable affecting survival; premenopausal
patients showed better survival. Moreover, survival
was dependent on whether patients had received
neoadjuvant therapy; the OS was longer in those who
did not, which shows the association with the need
for neoadjuvant therapies in patients with more advanced stages.

Several studies have reported the mean age of
patients with TNBC to range from 46 to 54 years. The
mean age of patients in our study was 52.2 years, and
the literature data were found to be consistent.12-18 Although a significant relationship was observed between age and OS in our study, no significant
relationship was found in the study by Costa et al.18

Certain studies have reported no association between Ki-67 expression and survival outcomes for
TNBCs, whereas other larger studies have demonstrated a relatively high Ki-67 expression (≥10%) to
be inversely associated with TNBC outcomes.20,23-27
These results are in agreement with our findings,

The histological grade is among the best established prognostic factors for breast cancer, and the

TABLE 2: Cox regression analysis of factors and their effects on survival.
Univariate analysis
Parameters

Multivariate analysis

Hazard ratio (95% CI)

p value

Hazard ratio (95% CI)

Ki 67 >50% vs. Ki 67 ≤50%

0.78 (0.32-1.93)

0.6

p value

Menopause vs. premenopause status

1.76 (1.07-3.10)

Tumor size, ≥2 cm and <5 vs. <2 cm

3.4 (1.19-9.66)

0.047

0.41 (0.20-0.84)

0.015

0.02

0.21 (0.05-0.81)

Tumor size, ≥5 cm vs. <2 cm

0.023

4.99 (1.50-16.66)

0.09

0.78 (0.3-2.06)

0.62

Neoadjuvant treatment, no vs. yes

0.23 (0.11-0.48)

<0.001

6.33 (2.03-19.67)

0.001

Sentinel lymph node involvement, yes vs. no

1.43 (0.17-11.53)

0.7

Lymph node status, N1 vs. N0

2.43 (1.11-5.32)

0.03

0.32 (0.11-0.91)

0.032

Lymph node status, N2 vs. N0

2.92 (1.26-6.78)

0.012

0.86 (0.29-2.56)

0.78

Lymph node status, N3 vs. N0

3.60 (1.49-8.70)

0.004

0.92 (0.29-2.86)

0.88

CI: Confidence interval; numbers in bold represent statistically significant values.
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showing that patients with TNBC and Ki-67 expression over 50% have a poorer prognosis, and the mortality increase with increasing expression of Ki-67.
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