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Abstract

Background: The outcome of patients with triple-negative breast cancer (TNBC) is highly dependent on demographic factors and
ethnicity. We aimed to evaluate the clinicopathological determinants of prognosis among women with TNBC using data from one
of the largest breast cancer (BC) registries.

Methods: A total of 6145 patients with BC from our referral center were evaluated from 1995 to 2018, among whom 523 had
TNBC. The baseline, menstrual and reproductive, treatment and pathology related characteristics were evaluated.

Results: Among TNBC patients, the rate of stage 3 and 4 BC (29.9% vs. 14.4% and 7.8% vs. 0% for stage 3 and 4, respectively;
P<0.001), invasive ductal carcinoma (90.7% vs. 75.6%; P=0.004), nodal involvement (46.7% vs. 33.4%; P=0.026), mastectomy
(57.3% vs. 37.8%; P=0.001) and axillary node dissection (76.7% vs. 59.8%; P=0.019) was significantly higher in the group that
developed recurrence.

Disease-free-survival was 80.6% (157.76 + 9.48 months) and overall-survival was 90.1% (182.73 + 3.28 months). For death, stage
3 BC (compared to stages 0 and 1 as base) showed a higher risk of earlier death (adjusted HR: 4.191, 95% Cl=1.392-12.621;
P=0.011). For recurrence, stage 3 BC (adjusted HR: 1.044, 95% CI=1.209-6.673; P=0.017) (compared to stages 0 and 1 as base)
showed significantly higher risk for developing earlier recurrence. Moreover, those who had invasive ductal carcinoma (compared
to other types of BCs) had a higher risk for developing earlier recurrence (adjusted HR: 3.307, 95% Cl=1.191-0.724; P=0.012).
Conclusion: BC stage plays a significant role in both earlier recurrence and earlier mortality among patients with TNBC.
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Introduction distant recurrences in visceral organs, including the lungs,

Triple-negative breast cancer (TNBC) represents a
subgroup of tumors that mainly lack specific surface
antigens including hormone receptors (which includes
estrogen [ER] and progesterone receptors [PR]) and
the HER-2/neu or the human epidermal growth factor
receptor 2.! TNBC comprises an estimated 10%-20%
of all newly diagnosed early breast cancers (BC) and is
often considered a basal-like BC.?? Literature has shown
that patients with TNBC have an overall worse clinical
outcome and a higher recurrence rate compared to BC
patients who are hormone receptors positive.*> TNBC
patients show a unique pattern of recurrence, with high
rates of recurrence during the first five years, followed by
a significant decrease and plateau in recurrence rates after
this period.*” These patients experience more frequent

brain, liver, and less frequently in the bone.® In addition,
the survival rate of patients with TNBC decreases after
recurrence of the disease compared to BC patients who
test positive for hormone receptors.*’

Prognostic factors and determinants of outcome in
patients with TNBC differ significantly from other
groups of BC patients. Several epidemiological studies
have demonstrated that age and ethnicity are important
determinants of outcome in patients with TNBC.>
Clinicopathological studies have also demonstrated that
some clinical characteristics and tumor characteristics are
considered important prognostic factors in patients with
TNBC.”!" These include tumor size, lymphovascular
invasion and distant metastasis.!?

Survival and outcome among patients with TNBC
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are highly dependent on demographic factors and
ethnicity.>”"® Thus, understanding prognostic factors
in TNBC in each geographical region and ethnic group
provides further understanding which will eventually
provide a personalized management plan to tailor a
multimodality treatment option for a subtype of BC
which has no definite therapeutic target. In addition, data
from Iran is scarce and only few studies have reported
the clinicopathological characteristics of the disease.!"!>!
Considering that TNBC is a unique clinical entity, we
aimed to evaluate the clinicopathology of TNBC among
women and to determine prognostic factors in this
population using data from one of the largest BC registries
in our region.

Materials and Methods

Study Population

This study is part of the Shiraz Breast Cancer Registry
(SBCR), which is a tertiary referral cancer center in
southern Iran, affiliated with Shiraz University of Medical
Sciences. This is the largest BC registry in Iran and includes
data from patients with BC from 1995 to the current date.
Specifics on the registry have been reported elsewhere.'
This study included all patients from the database and
patients with a pathologically proven TNBC who had
complete clinical, pathological and follow-up data from
February 2001 to January 2019. Patients with ductal
carcinoma in situ and recurrent BCs were excluded from
the study. Furthermore, those with incomplete medical

records and those who were lost to follow-up were also
excluded.

TNBC Definition

TNBC was defined as lack of surface expression of ER, PR,
and HER2/ErbB2. The status of ER, PR and HER2 was
determined by immunohistochemical staining (IHC) and
fluorescence in situ hybridization (FISH) at the pathology
department of Shiraz University of Medical Sciences. The
formalin-fixed paraffin-embedded histological sections
were reviewed and the diagnoses were confirmed by two
dedicated breast pathologists.

IHC analysis was performed to determine ER/PR status
using standard procedures on 4-um sections of paraffin-
embedded tissues stained with monoclonal antibody for
ER and PR. Assessment of ER and PR status was carried
out according to the Reiner Score. ER and PR status was

considered negative with less than 1% positive tumor

cells.”

HER?2 was assessed by means of IHC and/or FISH. IHC
was scored on a qualitative scale from 0 to 3+ based on
interpretation of membranous staining intensity, where 0
and 1+ were classified as negative, 2+ as borderline, and 3+
as positive. HER2 (++) tissues were re-evaluated by FISH
and if the HER2 gene amplification copy-to-CEP17 ratio
was greater than 2.0, that sample was considered HER2
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positive.

Study Protocol

Baseline information including age at diagnosis, history
of BC and physical activity; obstetric and gynecological
information including age at start of menstruation, age
at first pregnancy, number of pregnancies, number of
abortions, number of children, duration of breast feeding,
oral contraceptive use, hormone replacement therapy,
history of benign breast diseases, and age at menopause;
tumor characteristics such as size, stage, grade, nodal
involvement, invasion status; treatment; and pathology
related characteristics including type of surgery, grade of
nucleus, tumor necrosis, in situ component in histological
evaluation, histopathological subtype and type of
management of axillary lymph nodes were registered.
Invasion status was considered positive if present on either
biopsy or surgical pathology. All patients were followed
according to the registry protocol.’

Recurrence in the ipsilateral treated breast and/or chest
wall or ipsilateral nodal basin was considered loco-regional
recurrence. Any recurrence at a distant site was considered
distant metastasis. All study outcomes were evaluated in
the last follow-up.

Statistical Analysis

All statistical analyses were conducted using the Statistical
Package for Social Sciences (SPSS Inc., Chicago, Illinois,
USA) version 22.0. For comparison of quantitative
data with normal distribution between two groups, the
independent ¢ test, and for comparison of qualitative data
between groups, the chi-square test was used.

Initially, the Kaplan—Meier test was used to evaluate
overall survival (OS) and disease-free survival (DFS). DFS
was considered as the period from the last day of treatment
to confirmation of recurrent disease in the ipsilateral
breast, regional, or distant site, and/or death during which
the patient was symptom-free. For patients who remained
alive and recurrence-free, OS was considered as the period
from the last day of treatment to death or the last follow-
up. The logrank test was used to compared OS and DFS
between subgroups.

To assess the independent relationship between each
variable and survival and recurrence, we used a multivariate
Cox regression analysis considering the date of treatment
as the start point and the date of event as cither death or
recurrence as the endpoint. Recurrence was considered any
type of local, regional and/or distant metastasis. A stepwise
method was used for variable insertion and a P value cut-
off entry level of 0.10 was set for variable selection for the
Cox regression model.

For evaluation of predictors of recurrence and survival,
those with stage 4 BC’s were excluded, as these individuals
already have metastatic disease. The OS and DFS were
assessed for the whole population and for individuals with
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diagnosis of BC more than five years separately.
A two-sided P value of less than 0.05 was considered
statistically significant.

Results

During the study period, a total of 6145 women with
primary BC confirmed by pathological examination
were included in the SBCR. A total of 523 women were
diagnosed with TNBC. The mean age of patients at first
diagnosis was 46.52 + 11.42 (ranging from 24 to 81)
years. Most of the patients were in histological grade III
(48.8%) and the majority of patients had a tumor size
between 2 and 5 cm (66.7%). Invasive ductal carcinoma
and medullary carcinoma were the most common types of
BC (77.7% and 14.1%, respectively). During our study
period, in total, 17.8% of patients experienced recurrence.
Nodal involvement was recorded in one third of patients
(35.5%). Most of the patients (58.9%) were treated with
breast conserving surgery and auxiliary node dissection
was carried out in the majority of patients (62.5%). The
clinical and histopathological characteristics of patients are
summarized in Table 1.

Comparison of those with and without recurrence
showed that the percentage of individuals with stage 3 and
4BC (29.9% vs. 14.4% and 7.8% vs. 0% for stage 3 and 4,
respectively; P<0.001), invasive ductal carcinoma (90.7%
vs. 75.6%; P=0.004), and nodal involvement (46.7% vs.
33.4%; P=0.026) was significantly higher in the group
that developed recurrence. Moreover, mastectomy rates
(57.3% vs. 37.8%; P=0.001) and axillary node dissection
rates (76.7% vs. 59.8%; P=0.019), were also significantly
higher in the group that developed recurrence among
TNBC patients. The median (IQR) duration of follow-up
was 48 (29, 74) months (Table 2).

The DFS rate was 80.6% and the mean DFS was 157.76
+ 9.48 months among patients with TNBC. The OS rate
was 90.1% and the mean OS was 182.73 + 3.28 months
(Figure 1).

The Cox regression analysis showed that for overall
death, stage 3 BC (compared to stages 0 and 1 as base)
showed a higher odds of earlier death (HR: 4.191,
95% ClI=1.392 - 12.621; P=0.011). Similarly, among
individuals who had a diagnosis of BC for more than five
years, stage 3 BC showed higher odds of earlier death (HR:
4.210,95% CI=1.393 - 12.719; P=0.011) (Table 3).

For recurrence, stage 3 BC (HR: 1.044, 95% CI=1.209
- 6.673; P=0.017) (compared to stages 0 and 1 as base)
showed significantly higher odds for developing carlier
recurrence. Moreover, those who had invasive ductal
carcinoma (compared to other types of BCs) had higher
odds for developing earlier recurrence (HR: 3.307, 95%
CI=1.191-0.724; P=0.012). Among those who had a
diagnosis of BC for more than five years, only invasive
ductal carcinoma (compared to other types of BC’)

showed significantly higher odds of developing earlier

Table 1. Clinicopathological Characteristics of Patients with Triple Negative

Breast Cancer*

Variables

Triple-Negative Breast

Cancer (n=523)

Age at diagnosis (Mean + SD)

Age at start of menstruation (Mean + SD)
Age at first pregnancy (Mean + SD)
Number of pregnancies (Mean + SD)
Number of abortions (Mean + SD)

Number of children (Mean + SD)

Duration of breast feeding-months (Mean +
SD)

Age at menopause (Mean + SD)

Oral contraceptive use, No. (%)
Yes
No

Hormone replacement therapy, No. (%)
Yes
No

History of benign breast diseases, No. (%)
Yes
No

Family history of breast cancer, No. (%)
Yes
No

Physical activity, No. (%)

Yes

No

Stage, No. (%)"

0

1

2

3

4

Tumor size (cm)

Tumor size, No. (%)
<2
2-5
>5

Histological grade, No. (%)
|
1l
1]

Pathological type, No. (%)
Invasive ductal carcinoma
Medullary carcinoma
Metaplastic carcinoma

Others

In situ component in histological evaluation,
No. (%)

Yes

No

46.52 +11.42
13.33 +1.48
20.60 +£5.16
3.48 +1.98
1.51 +1.06
3.31+£1.80

58.01 +£42.23

47.25 + 4.86

11(3.6)
295 (96.4)

78(24.9)
235 (75.1)

131 (42.1)
180 (57.9)

8(1.8)
101 (22.3)
261 (57.6)

77 (17)

6 (1.3)

3.03 £ 1.68 (0.30-18)

141 (27%)
349 (66.7%)
33 (6.3%)

32(8.3)
166 (42.9)
189 (48.8)

405 (80)
71 (14.1)
7 (1.4)
21 (4.5)

217 (55.8)
172 (44.2)
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Table 1. Continues

Triple-Negative Breast

Variabl
ariables Cancer (n=523)

Tumor necrosis, No. (%)
Yes 285 (69.7)
No 124 (30.3)

Grade of nucleus, No. (%)

1 9(8.2)
2 36 (32.7)
3 65 (59.1)

Lymphovascular invasion, No. (%)
Yes 164 (36.4)
No 286 (63.6)
Perineural invasion, No. (%)
Yes 23 (5.1)
No 427 (94.9)
Nodal involvement, No. (%)
Yes 184 (35.3)
No 337 (64.7)

Number of involved lymph nodes, No. (%)

0 337 (64.7)
1-3 106 (20.3)
4-9 46 (8.8)
210 32 (6.1)

Operation, No. (%)

Breast conserving therapy 310 (59.4)

Mastectomy 212 (40.6)
Axillary management, No. (%)

Sentinel lymph node biopsy 148 (29.1)

Axillary node dissection 316 (62.2)

ZZ::ZSLLymPh node biopsy + axillary node 4487)
Duration of follow-up (months)

Mean + SD 53.25+32.29

Median (IQR) 48 (29, 74)
Recurrence, No. (%)

Yes 90 (17.2%)

No 433 (82.8%)

“All plus-minus values are means and standard deviations, unless stated
otherwise.
“Staging was defined according to the TNM staging system.

recurrence (HR: 1.147, 95% CI=1.130-8.770; P=0.028)
(Table 4 and Figure 2).

Discussion

In this study, we investigated the determinants of
prognosis in a large series of women with TNBC. In our
univariate analysis, we found that those who developed
recurrence had a higher rate of individuals with higher
stages, more individuals with invasive ductal carcinomas
(in comparison to other subtypes), more lymphovascular

Prognosis in Triple Negative_

and perineural invasion, more involved lymph nodes,
higher rates of breast conserving surgery, and higher rates
of axillary node dissection compared to other axillary
management modalities.

In our Cox regression analysis, we found that regarding
death, stage was a predictor of earlier death and regarding
recurrence, stage and histopathological subtype were
significant determinants of earlier recurrence. These
findings are consistent with previous reports from other
ethnic groups.'**

In our series, lymphovascular and perineural invasion
were found to be significantly higher among patients with
TNBC who showed recurrence. Previously, lymphovascular
invasion was shown to be associated with increased risk of
recurrence in patients who either had breast conservation
therapy or mastectomy.” Lymphovascular invasion has
been further associated with worse BC-specific survival
and distant metastasis-free survival.?* Moreover, we found
that about 40% of the patients with TNBC in our series
had lymphovascular invasion which is high compared to
previous series. '

Various studies have addressed prognostic factors in
TNBC patients in different ethnic groups. Rakha et al’
studied prognostic factors among a sample of TNBC
patients from the UK. In their report, among the total
1726 cases of invasive breast carcinomas whom they
studied, 282 were TNBC’. They found that nodal
status, tumor size, and androgen receptor expression
were the most important prognostic factors. We found
no association between prognosis and tumor size among
our TNBC patients. They also demonstrated that in
the lymph node-negative group, basal phenotype was
the sole marker that showed prognostic value whereas
other specifics, including patients’ age, tumor size,
and androgen receptor expression, were not significant
predictors.” In our multivariate model, we only found
the stage of cancer to be a predictor of survival and both
stage and histopathological subtype to be predictors for
recurrence. The different findings could be attributed to
multiple factors: first, the different variables which were
included in our regression models, as the mentioned study
mostly focused on molecular determinants. Moreover,
the mentioned study had a relatively small sample size
(compared to that of our study), which may have affected
the results of the regression analysis, although this is
expected considering the overall low number of patients
with TNBC.

Recently, Kashi et al* reported survival rates and the
determinants of outcome in a series of patients with BC.
They evaluated 1910 BC patients, among whom 180
(9.4%) patients had TNBC. They reported that age (=40
years), grade and stage I1I at first diagnosis (compared to
grade and stage 1), and visceral recurrence were significant
predictors of outcome.?

In another study, Mirzania et al' evaluated a total of 267
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Table 2. Comparison of Clinicopathological Characteristics of Patients with Triple-Negative Breast Cancer with and Without Recurrence*

. Recurrence No Recurrence

Variables HR for Death HR for Recurrence (n=75) (n=448) P value**
Age at diagnosis 1.019 (0.996-1.043) 1.007 (0.989-1.024) 45.44+12.32 46.71+11.27 0.375
Age at start of menstruation NA 1.020 (0.773-1.346) 13.35+1.43 13.33+1.50 0.956
Age at first pregnancy NA 0.950 (0.874-1.033) 20.69+5.25 20.72+5.26 0.223
Number of pregnancies NA 1.111 (0.927-1.332) 4.04+2.35 3.43+1.95 0.147
Number of abortions NA 0.713 (0.245-2.073) 1.25+.46 1.53+1.10 0.476
Number of children NA 1.129 (0.925-1.378) 3.29 £ 1.81 3.26x1.77 0.140
Duration of breast feeding- months NA 0.998 (0.988-1.008) 56.38+44.27 58.17+42.23 0.844
Age at menopause NA 0.974 (0.870-1.090) 47.24+4.86 47.28+4.90 0.844
OCP use

Yes NA (no death) 0.752 (0.332-1.704) 11 (44.0) 156 (54.9) 0.293

No (ref) - 14 (56.0) 12 (45.1) -
Hormone replacement therapy

Yes NA (no death) NA (no death) 0(0) 3(1.1) >0.999

No (ref) - 25 (100) 274 (98.9) -
History of benign breast diseases

Yes NA (no death) 1:962 0251 13.8) 103.6) >0.999

15.362)

No - 25(96.2) 270 (96.4) -
Family history of breast cancer

Yes NA (no death) 0.807 (0.317-2.057) 6(23.1) 72 (25.1) 0.820

No - 20(76.9) 215 (74.9) -
Physical activity

Yes NA (no death) 0.904 (0.373-2.196) 7 (26.9) 124 (43.5) 0.101

No - - 19 (73.1) 161 (56.5) -
Stage categorized

Oand 1 - - 11 (19) 98 (25.2) 0.011

2 1.783 (0.672-4.729) 1.117 (0.558-2.236) 29 (50) 232 (59.0) -

4.694 (1.706—

3 12.919) 2.571(1.213-5.450) 18 (31) 59 (15.2) -

Tumor size (cm) 1.178(1.052-1.319)  1.117 (0.973-1.283) 3.3142.51 3.0141.50 0.337
Tumor size

<2 (ref) - - 21 (28) 120 (26.8) 0.671

2-5 1.148 (0.595-2.218) 1.034 (0.619-1.730) 51 (68) 298 (66.5) -

>5 1.842 (0.649-5.231)  1.420 (0.420-4.805) 34 30(6.7) -
Histological grade

| (ref) - - 6(9.7) 26 (8) 0.791

1l 0.795(0.324-1.954) 983 (0.401-2.409) 28 (45.2) 138 (42.5) -

1 0.372 (0.140-0.993)  1.305 (0.536-3.181) 28 (45.2) 161 (49.5) -
Pathological type

Invasive ductal carcinoma 2.008 (0.904-4.459) 0.718 (0.325-1.583) 68 (90.7) 337 (75.6) 0.004

Others (ref) - - 7(9.3) 109 (24.4) -
In situ component in pathology

Yes 1.039 (0.565-1.908)  1.293 (0.788-2.122) 36 (55.4) 181 (55.9) >0.999

No (ref) - - 29 (44.6) 143 (44.1) -
Tumor necrosis

Yes 0.621(0.332-1.163)  1.109 (0.647-1.901) 42 (67.7) 243 (70) 0.718

No (ref) - - 20(32.3) 104 (30) -
Grade of nucleus

1 (ref) - - 3(17.6) 6 (6.5) 0.256

2 0.232 (0.048-1.126)  1.522 (0.332-6.965) 4(23.5) 32 (34.4) -

3 0.125 (0.025-0.620)  2.127 (0.560-8.072) 10 (58.8) 55 (59.1) -
Lymphovascular invasion

Yes (ref) 1.165 (0.651-2.086)  1.162 (0.704-1.920) 27 (39.1) 137 (36) 0.614

No - - 42 (60.9) 244 (64) -
Perineural invasion

Yes (ref) 0.419 (0.058-3.039) 2.341 (0.720-7.613) 3 (4.3) 20(5.2) >0.999

No - - 66 (95.7) 361 (94.8) -
Nodal involvement

Yes (ref) 2.629 (1.509-4.577) 1.214(0.763-1.931) 35 (46.7) 149 (33.4) 0.026

No - - 40 (53.3) 297 (66.6) -

Number of involved lymph nodes
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Table 2. Continues

. Recurrence No Recurrence
Variables HR for Death HR for Recurrence (n=75) (n=448) P value**
0 (ref) - - 40 (53.3) 297 (66.6) 0.056
1-3 2.125 (1.087-4.154)  0.946 (0.532-1.683) 17 (22.7) 89 (20) -
4-9 2.966 (1.320-6.664) 1.418 (0.729-2.760) 12 (16) 34 (7.6) -
>10 4.018 (1.714-9.417)  2.711 (1.105-6.650) 6 (8) 26 (5.8) -
Operation
Breast conserving therapy (ref) - - 32 (42.7) 278 (62.2) 0.001
Mastectomy 2.379 (1.348-4.199) 0.678 (0.424-1.087) 43 (57.3) 169 (37.8) -
Axillary Management
Sentinel lymph node biopsy 0.355 (0.150-0.837)  1.219 (0.630-2.360) 12 (16.4) 136 (31.3) 0.019
Axillary node dissection (ref) - - 56 (76.7) 260 (59.8) -
izzznilslyezihnmde biopsy + axillary o c6 (0.180-1.887) 1367 (0.542-3.449) 5(6.8) 39.(9) -
Duration of follow-up, median (IQR) - - 30 (21.75, 39.50) 56.05 (31, 76) <0.001

“All plus-minus values are means and standard deviations, unless stated otherwise. Staging was defined according to the TNM staging system.

“P value of chi-square test.
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Figure 1. The Kaplan-Meier Plot for Overall Survival and Disease-Free Survival among Patients with Triple Negative Breast Cancer (TNBC).
Panel A shows the disease-free survival plot by months of follow-up and panel B shows the overall survival plot by months of follow-up.
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Figure 2. Overall Survival and Disease-Free Survival by Stage. Panel A shows disease-free survival by stage (excluding stage 4) and panel B

shows overall survival by stage.

patients with BC, among whom 60 had TNBC (22.5%).
They found that subtype on pathological evaluation,
metastases to bone, clinical stage, involvement of lymph
nodes and size of tumor were significant predictors of
outcome.' The results of the aforementioned study were
similar to ours.

Accordingly, Agrawal et al® found that TNBC more

often occurs at younger ages; furthermore, these tumors
present with a more aggressive clinicopathology compared
to non-TNBC patients as they showed a worse prognosis
in terms of DFS and OS. When categorized according to
stage, in stage III, patients with TNBC showed a worse
survival compared to the control group of non-TNBC
patients. However, in other stages, these groups were not
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Table 3. Cox Regression for Determining Predictors of Survival among
Patients with Triple-Negative Breast Cancer

Variables Hazards Ratio 95% ClI P Value
Overall
Age at diagnosis 1.018 0.992-1.045 0.181
Tumor size 1.055 0.857-1.298 0.616
Stage*
0&1 — — —
2 1.619 0.579-4.521 0.358
3 4.191 1.392-12.621 0.011
Patient with > 5 Years from Diagnosis
Age at diagnosis 1.018 0.992-1.045 0.060
Tumor size 1.042 0.854-1.284 0.701
Stage*
0&1 — — —
2 1.619 0.581-4.512 0.357
3 4.210 1.393-12.719 0.011

*Staging was defined according to the TNM staging system; stage 4 breast
cancer was excluded from this model.

Table 4. Cox Regression for Determining Predictors of Recurrence Among
Patients with Triple-Negative Breast Cancer

Variables Hazards Ratio 95% ClI P Value
Overall
Age at diagnosis 0.983 0.959-1.007 0.172
Tumor size 0.888 0.724-1.089 0.252
Stage*
0&1 — — —
2 1.278 0.594-2.750 0.530
3 2.841 1.209-6.673 0.017
Pathological type
Invasive ductal 3.307 1.191-9.181 0.022
carcinoma
Others — — _
Patient with >5 Years from Diagnosis
Age at diagnosis 0.983 0.958-1.009 0.197
Tumor size 0.897 0.720-1.117 0.331
Stage*
0&1 — — —
2 1.084 0.494-2.379 0.841
3 2.282 0.922-5.644 0.075
Pathological type
'Cr;vriis:fnfa”da] 3.148 1.130-8.770 0.028
Others — — —

*Staging was defined according to the TNM staging system; stage 4 breast
cancer was excluded from this model.

different.”> Conversely, Kim et al* found that patients with
TNBC have similar results with regard to loco-regional
recurrence using breast conserving surgery compared
to those without TNBC. Consequently, they concluded

that breast conserving surgery is a good treatment choice

among these patients.”

In a previous comprehensive report, the authors found
age at diagnosis, number of dissected lymph nodes, number
of involved lymph nodes, in situ component, grade, tumor
necrosis, history of breast disease, smoking, type of axillary
management, radiotherapy and stage of cancer to be
involved in recurrence among BC patients (not specific to
TNBC) using a machine learning algorithm.?” Although
a different statistical approach was used, these findings
were different when compared to patients with TNBC as
we found only stage and histopathological subtype to be
significant predictors of recurrence in this population. This
difference in findings could be attributed to the different
subtype of BC which was studied, and further studies are
needed to directly compare the determinants of outcome
between different subtypes of BC. Another point is that
some previous studies had entered factors such as tumor
size as a categorical variable in their multivariable models
and perhaps these factors are significant for prediction of
prognosis at a specific cut-off point; thus, they did not
appear as significant in our final model.

Our findings indicate that patients with TNBC who
present with a higher stage would perhaps benefit from
catlier screening programs for evaluation of recurrence
in their follow-up visits as stage is a predictor of earlier
recurrence in this specific population. This could also be
considered for patients who show invasion (lymphovascular
or perineural) on their assessment.

This study was not without limitations. We did not
include demographic and social variables in our analysis
as they had a lot of missing data, although the role of
demographic/ethnical and social factors are well known
in determining the outcome of patients with TNBC.®
Although the rates of TNBC are low by nature, we used
data from one of the largest databases to overcome this
issue; however, some subgroups did still have low numbers
of individuals. Due to the rarity of TNBC patients,
compared to the whole number of patients with BC, we
included all individuals in our regression models. Some
patients who were included in our models and who have
been recently diagnosed may not have had the chance to
present outcomes such as death or recurrence and may
have caused some bias in our results. Some of the total
6145 BC patients that were included in our current report
may have had missing data regarding HER2 status, ER
or PR receptor expression status; thus, the exact rate of
TNBC among our total population is not measurable
from the current report. For recurrence, we classified
histopathology into two groups of IDC and “others”. This
classification was mainly done due to the small number
of patients who would classify as “others”, and those
with IDC may not necessarily have had better conditions
regarding recurrence compared to all subtypes of BC’s as
shown in our multivariate analysis. Furthermore, although
we separated those with stage four BC, to eliminate the
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competing risk of metastasis from death, from the Cox
regression analysis of survival, we could have used a
competing risk survival analysis®** to assess and analyze
the data.

Overall, this is among the largest studies in the literature
that determined survival and recurrence in TNBC and is
the largest study in our region to evaluate TNBC patients.

In conclusion, BC stage plays a significant role in both
earlier recurrence and earlier mortality among patients

with TNBC.
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