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Abstract

Background: Triple-negative breast cancer (TNBC) and Triple-positive breast cancer (TPBC) pose
a greater likelihood to recur both locally, regionally, and metastatically affecting patients’ sur-
vival. Aim: To compare clinicopathological differences between TNBC and TPBC and assess possi-
ble associations of the parameters with recurrence and survival. Methods: Retrospective cohort
study, and medical records present at the Clinical Oncology and Nuclear Medicine Department
SCUH between January 2010 and December 2018 were used to compare clinicopathological vari-
ables and DFS between both groups. Results: Hundred breast cancer patients, fifty in each group.
There was a significant difference regarding tumor stage (T) where 74% of TNBC had T2 stage and
44% of TPBC. 88% of TNBC had IDC compared to 68% of TPBC. Liver metastasis was the most com-
mon site in both groups followed by bone and lung. Three-year DFS was 73.5% and 77.5% in TNBC
and TPBC respectively. Seven-year DFS was higher in patients with TNBC (60.5%) than in patients
with TPBC (45%) but wasn’t statistically significant. Regression analysis showed that patients
without LVI had significantly 2.6 years higher in DFS time than patients with LVI in the TNBC
group. Conclusion: Diabetes and hypertension were the most reported comorbidities in both
groups. There were significant differences regarding IDC, ENE, LVI, and PNI. However, there was
no significant difference between both groups regarding the net disease progression. However,
LVI was found to have a significant impact on this progression in each group separately.
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20% once it spreads to other body parts®™.

Introduction ) oo
Regarding molecular classification, breast

Breast cancer (BC), which is considered the
most widespread malignancy present in
women, exhibits significant heterogeneity.
The molecular type of BC is important to
guide different treatment modalities and
to alter the survival of patients’ treatable
stage, breast cancer has a 97% probability
of surviving 5 years. However, women’s
likelihood of surviving 5 years decreases to

cancer is classified into 4 subtypes based
on the expression of estrogen receptor
(ER), progesterone receptor (PR), and hu-
man epidermal growth factor receptor-2
neu (HER2 neu). Positive expression of
ER/PR and/or HER2 neu determines the ER-
positive and/or HER2-positive subtype,
while the absence of ER, PR, and HER2 neu
expression defines triple-negative breast
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cancer (TNBC), known also as a basal-like
subtype(®. Both ER-positive and HER2-pos-
itive subtypes are routinely and effectively
treated with specific targeted therapy. In
contrast, TNBCs lack targeted therapy and
are still being treated with systemic chem-
otherapy drugs®). Triple-negative breast
cancer (TNBC) accounts for 15%—20% of
breast cancer patients®. Triple-positive
breast cancer (TPBC) is thought that
roughly 20% to 25% of breast cancers are
HER2-positive®®. TNBC patients are young-
er in age, with increased tumor size, higher
recurrence incidence, and metastasis(®. It
tends to be present with more aggressive
clinical features and tends to recur earlier,
which makes it one of the most aggressive
subtypes of breast cancer®. TNBC has a
higher response rate than luminal but with
shorter disease-free survival (DFS) and
overall survival (OS). While luminal B HER2
neu-positive breast cancer patient (TPBC)
also has higher tumor grade, larger tumor
size, and exhibits worse prognosis with a
distinct profile of response to hormonal
therapy and chemotherapy in view of Her2
neu overexpression®), So, this study aimed
to identify clinicopathological features and
patient survival in a cohort of Egyptian
women diagnosed with breast cancer,
comparing triple-negative breast cancer
(TNBC) with luminal B HER2 neu-positive
breast cancer tumors (triple-positive
breast cancer -TPBC-), and assess possible
associations of the parameters with recur-
rence and survival.

Patient and Methods

Research design and setting: An analytical,
record-based retrospective cohort study
was conducted at the Clinical Oncology
and Nuclear Medicine Department of Suez
Canal University Hospital (SCUH), Ismailia,
Egypt. The patients were identified
through the department Registry, and

data was obtained through a standardized
form from the medical records.

Study population: Breast cancer patients,
attending the Clinical Oncology and Nu-
clear Medicine department in Suez Canal
University Hospital in the period between
January 2010 and December 2018 and ful-
filling the Inclusion Criteria. They were
stratified into two groups according to the
pattern of hormonal receptors then selec-
tion of patients from each group as follow-
ing: Group-A: Triple-negative Breast Cancer
(TNBC) : Patients with immunohistochemi-
cal staining negative for estrogen receptor
(ER-), progesterone receptor (PgR-) and
Her-2 neu negative and Group-B: Luminal B
HER2 neu-positive breast cancer / Triple Pos-
itive Breast Cancer (TPBC): Patients with im-
munohistochemical staining positive for
estrogen receptor (ER+), progesterone re-
ceptor (PgR+) and Her-2 neu positive.

Inclusion criteria. Age between 18-75 years.
Patients who underwent surgical resection
either by modified radical mastectomy
(MRM) or breast conservative surgery
(BCS) and histopathologically proven to
have cancer breast. Exclusion criteria. Lu-
minal A patients (ER+, PR+, Her-2 neu -ve).
Double pathology patients. Comorbidities
such as ischemic heart disease could affect
choosing the appropriate protocol.

Sample size

The study sample was selected by simple
random sampling from all cancer patients
who were diagnosed with cancer breast by
pathology and fulfilled the inclusion and
exclusion criteria who attended to Clinical
Oncology and Nuclear Medicine depart-
ment of Suez Canal University Hospital
from January 2010 to December 2018. A list
of the two groups was done then simple
random sampling was selected. The sam-
ple size was determined using the
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n = Sample size, r = Sample size ratio = 1, Alpha
(a): Type 1 error rate = 0.05, Beta (:) Type 2
error rate = 0.2, P1 = Prevalence of outcome
(patient survival) in Non-exposure (Triple neg-
ative group) = 0.62 ¥, RR: Expected Risk Ratio
= 0.5 @, Therefore, the calculated sample size
was 50 participants per group.

Study variables, and data collection

Alist of all eligible patients in the specified
period from January 2010 to December
2018 was retrieved from the department
Registry. The obtained data included: Back-
ground variables: patient age, and chronic
illness (diabetes, hypertension, cardiac and
renal disease). Independent variables: TNM
staging, grade of the tumor, histopatho-
logical features, and molecular type. De-
pendent variables: Disease-free survival
(DFS): was defined as the interval between
the surgery and recurrence (locoregional
recurrence) or metastasis, proven by imag-
ing or pathology.

Results

The present study was designed as a retro-
spective cohort study that included 100
breast cancer patients, attending the On-
cology and Nuclear Medicine department,
SCUH in the period from 2010 to 2018. The
study included two groups TNBCand TPBC.
This study aimed to compare disease-free
survival (DFS), and clinicopathological data
between the two study groups. Table 1
shows that there was no statistically signif-
icant difference between patients in TNBC
and TPBC regarding age group with about

68% of patients were <50 years. Mean-
while, about 34% of total population had
different comorbidities, with no statisti-
cally significant difference between both
groups. Diabetes and hypertension were
the most reported comorbidities in both
groups. Moreover, table 1 also shows that
there is a statistically significant difference
between the two groups regarding tumor
stage (T) where 74% of TNBC had T2 stage
compared to 44% of TPBC (p= 0.003). On
the other hand, there was no statistically
significant  difference between both
groups and other staging parameters.
Meanwhile, there was no statistically sig-
nificant difference between the two
groups regarding the staging of the dis-
ease. The most reported stage in TNBC was
1A (24%) and the most reported stage in
TPBC was IlIA (32%). Table 2. shows that
there is a statistically significant difference
between the two groups regarding histo-
pathological type, ENE, LVI, and PVL
Where 88% of TNBC had invasive duct car-
cinoma (IDC) compared to 68% of TPBC (p=
0.02), Extra-nodal extension (ENE) where
28% of TNBC were positive compared to
52% of TPBC (p= 0.024), Lymphovascular in-
vasion (LVI) where 12% of TNBC were posi-
tive compared to 44% of TPBC (p= 0.001)
and Peri-neural invasion (PNI) where no pa-
tient (0%) with TNBC was positive com-
pared to 20% of TPBC (p= 0.001). On the
other hand, there was no statistically sig-
nificant difference between both groups
and other histopathological variables. Re-
garding the site of metastasis, 34% had me-
tastasis to different sites, with no statisti-
cally significant difference between both
groups (p=0.53). The liver was reported as
the most common site for 15 metastasis lo-
cation (in both groups) followed by bone
and lung. Table 4. shows 3-year and 7-year
survival analysis for disease progression;
(DFS) of TNBC and TPBC patients.
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Table 1. Comparison of Baseline clinical characteristics,
laboratory data and staging parameters of study groups

Total | Study groups, n (%)
Variables n (%) TNBC TPBC | p-value
(n=100) | (n=50) | (n=50)
Age at diagnosis
<50 years 68 (68) | 30(60) | 38(76) b
>50 years 32(32) | 20(40) | 12(24) 013
Co-morbidities

Absent 66 (66) | 34(68) | 32(64)

Present 34(34) | 16(32) | 18(36) 0.83"
Hypertension | 22(22) | 12(24) | 10(20) ’
Diabetes 26(26) | 11(22) | 15(30)

TNM staging*
(T): Tumor
1 19(19) | 4(8) | 15(30)
2 59(59) | 37(74) | 22(44) a
3 16 (16) 5(10) 11(22) 0-003
4 6(6) 4(8) 2(4)
(N): Nodal
0 29(29) | 20(40) | 9(18)
1 25 (25) 11(22) 14 (28) 0.11b
2 24(24) | 9(18) | 15(30) |
3 22 (22) 10 (20) | 12(24)
(M): metastasis
0 100 (100) | 50 (100) | 50 (100)
Grade
1 1(1) o(o) 1(2)
2 77(77) | 37(74) | 40(80) | 0.47°
3 22(22) | 13(26) | 9(18)
TNM staging*
1 (n=10)
IA 10 (10) 3(6) 7(14)
Il (n=36)
1A 17(17) | 12(24) | 5(10)
1B 19 (19) 11(22) 8 (16) 0.2°
11 (n=54)
A 26 (26) | 10(20) | 16(32)
1B 6(6) | 4(8 | 204
11C 22(22) | 10(20) | 12(24)

TNBG; Triple Negative Breast Cancer, TPBG Triple Positive Breast Cancer.
ap-values are based on Fisher's Exact test. Statistical significance at P < 0.05
bp-values are based on Chi-square test. Statistical significance at P < 0.05

The 3-year cumulative survival rate was
73.5% and 77.5% of patients with TNBC and
TPBC, respectively (Figure 1a). Moreover,

there was no statistically significant differ-
ence (p =0.6) between both groups re-
garding their 3-year DFS with a mean
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survival time of 2.63 years for TNBC and
2.78 years for TPBC. Regarding 7-year sur-
vival analysis for disease-free survival (DFS)

of TNBC and TPBC patients, the cumulative
survival rates reach 60.5% in TNBC group
and drop to 45% for TPBC group (Figure 1b).

Table 2. Comparison of histopathological variable and study groups.
Total Study groups, n (%)
Variables n (%) TNBC TPBC | p-value
(n=100) | (n=50) | (n=50)
Histopathological type, n (%)
Invasive ductal carcinoma (IDC) 78 (78) 44 (88) 34 (68)
Invasive lobular carcinoma (ILC) 14 (14) 5 (10) 9 (18) 0.02°
Mixed 6 (6) o 6 (12) )
Others* 2(2) 1(2) 1(2)
Site, n (%)
Right 60(60) | 33(66) | 27(54) | | 310
Left 40(40) | 17(34) | 23(46) '
Number, n (%)
Solitary 75(75) | 40(80) | 35(70) | 350
Multiple 25 (25) 10 (20) 15 (30) )
Lymph nodes, mean = SD 4.97+6.5| 4.38+6.6 | 5.62£6.2 | 0.34°
Extra-nodal extension (ENE), n (%)
Negative 60 (60) 36 (72) 24 (48) 0.024 °
Positive 40 (40) 14 (28) 26 (52) )
Lympho-vascular invasion (LVI), n (%)
Negative 72(72) 44 (88) 28 (56) 0.001°
Positive 28 (28) 6 (12) 22 (44) )
Peri-neural invasion (PNI), n (%)
Negative 90(90) | 50(100) | 40(80) 0.001"
Positive 10 (10) 0 10 (20) )
Margins, n (%)
Free 94(94) | 46(92) | 48(96) | 34°
Positive 6(6) 4(8) 2(4) )

*Others: phyloid, Ductal Carcinoma In Sito (DCIS) and Lobular Carcinoma In Sito (LCIS)

a p-values are based on Fisher's Exact test. Statistical significance at P < 0.05

bp-values are based on Chi-square test. Statistical significance at P < 0.05
¢p-values are based on an independent t-test. Statistical significance at P < 0.05

However, there was no statistically signifi-
cant difference between both groups re-
garding their mean survival time. Multivar-
iable linear regression analysis was used to
assess predictors of disease progression
among triple-negative breast cancer pa-
tients (TNBC) and (TPBC) (Table 5). It was
found that patients without Lympho-vas-
cular invasion (LVI) had significantly 2.624
years higher disease-free survival time
than patients with LVI (p=0.007) in TNBC

while none of the tested predictors was
found to have a significant impact on DFS
in TPBC.

Discussion

Breast cancer is a heterogeneous disease,
with substantial genotypic and phenotypic
diversity. (TNBC) accounts for 15-20% of di-
agnosed breast tumors, with a higher inci-
dence in young women.
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Table 3. Comparison of study groups and disease progression.
. Total Study groups, n (%)
Variables (n=100) | TNBC (n=50) | TPBC(n=50) | P~V2Iu
Local recurrence
Absent 90(90) |  45(90) 45 (90) 0.033
Present 10 (10) 5 (10) 5 (10) 93
Metastasis
Absent 66 (66) 35 (70) 31(62) a
0.53
Present 34 (34) 15 (30) 19 (38)
Location of 1°* metastasis:
Liver 15 (15) 6 (12) 9 (18) 0.5°?
Bone 11 (11) 5 (10) 6 (12) 0.7°
Lung 10 (10) 5 (10) 5 (10) 0.9°
Brain 2(2) 1(2) 1(2) 0.9°
Nodal metastasis 7(7) 2(4) 5 (10) 0.42
Location of 2" metastasis:
Lung 2(2) o(0) 2(4) 0.5°
Brain 4(4) 2(4) 2(4) 0.9°
Bone 6(6) 1(2) 5 (10) 0.3°
Liver 1(1) 1(2) 0 (o) 0.2
ap-values are based on Chi square test. Statistical significance at P < 0.05
Table 4. Comparison between the study groups regarding their
3-year and 7-year disease-free survival (DFS).
. . Study groups
Survival duration Total TNBC TPBC Log rank | p-value
3-year DFS
Cumulative survival rate 75.7% 73.5% 77.5%
Total survival rate 75.7% 73.5% 77.5%
Mean survival time 2.71 2.63 2.78 0.25 0.62°
Standard error (SE) 0.072 0.12 0.083
95% Confidence interval | (2.57-2.85) | (2.39-2.86) | (2.62 -2.95)
7-year DFS
Cumulative survival rate 55.4% 60.5% 45% 0.68 0.41°
Total survival rate 60.8% 60% 60.8%
Mean survival time 5.29 5.32 5.15
Standard error (SE) 0.26 0.41 0.36
95% Confidence interval | (4.77 —5.81) | (4.52-6.12) | (4.45 —5.85)
a p-values are based on the Log-Rank (Mantel-Cox) U test. Statistical significance at P < 0.05

Also, HER-2 protein overexpression is re-
ported in about 15-20% of primary breast
carcinomas and is associated with de-
creased disease-free survival (DFS) and
overall survival (0S)5°, In the past, differ-
ent studies highlighted the difference in
clinic-pathological features and prognosis

of patients with TNBC and non-TNBC with
diverse results®), Thus, this study aimed to
identify clinical, and pathological features
and compare disease-free survival (DFS) of
patients with triple-negative breast cancer
(TNBCQ) and triple-positive breast cancer
(TPBC) patients attending Oncology and
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Nuclear Medicine Department, Suez Canal
University Hospital which is a regional ref-
erence for cancer care. Regarding clinical
characteristics, 68% of patients were <50
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years among both groups. An observa-
tional study by Sajid et al. showed that
TNBC was noted in 65.88% of patients with
age<s50 years (",
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Figure 1. Kaplan Meier curve for (a) 3-year and (b) 7-year disease-free survival (DFS) of
triple-negative breast cancer patient (TNPC) vs triple positive
breast cancer patient (TPBC) (p-value=0.6).

That was similar to a Mouh et al., study that
showed both TNBC and non-TNBC cases
occur in younger women, with no statisti-
cal difference between the two groups.
Some results showed that in all ethnic/ra-
cial groups, the incidence of TNBC in-
creased among young patients (2. For
comorbidity, diabetes (26% of the target
population) and hypertension (22% of the
target population) were the most reported

comorbidities in both groups which is simi-
lar to the study by Sharma et al., where
they reported the incidence of hyperten-
sion among BC patients to be 21.8%, and
they stated that hypertension is the most
prevalent comorbidity associated with BC
and similar to a Alzahrani et al. study where
half of the patients had co-morbidities and

the commonest was hypertension (25.8%)
(13,14),
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Table 5. Multivariate linear regression for time of disease
progression among TNBC and TPBC
Unstandardized [Standardized
Predictors Coefficients | Coefficients 95% Cl P value
B [Std.Error Beta
TNBC
(Constant) 0.97 2.066 0.64
ENE
Negative Vs Positive (R)  |-0.457 | 0.67 -0.092 -1.804 — 0.891| 0.49
LVI
Negative Vs Positive (R)  |2.624 | 0.926 0.381 0.762 — 4.486 | 0.007 @
TPBC
(Constant) 3.201 | 1.169 0.009
ENE
Negative Vs Positive (R) |0.361 | 0.616 0.107 -0.878 -1.6 | 0.561
LVI
Negative Vs Positive (R) |0.336 | 0.694 0.099 -1.061-1.733 | 0.63
PNI
Negative Vs Positive (R)  0.058| 0.738 -0.014 -1.544 —1.427 | 0.93

*ENE: Extra-nodal extension, LVI; Lympho-vascular invasion,
PNI: Peri-neural invasion, R; reference group. ¢ Statistical significance at P <0.05

Regarding staging parameters, there is a
statistically significant difference between
the two groups regarding tumor stage
where 74% of TNBC had T2 stage compared
to 44% of TPBC with no other significance
between the two groups regarding other
TNM staging parameters and no metasta-
sis present at the time of diagnosis. World-
wide, published data showed that TNBC
cases are characterized by bigger tumor
sizes and high-grade histology (5. How-
ever, in Mouh et al., there was no statistical
difference between the TNBC and non-
TNBC groups study. Of particular interest,
in a study that conducted a long-term fol-
low-up of 1608 BC patients and found that
the recurrence of TNBC did not correlate
with the tumor size (). Despite the insignif-
icance in nodal parameters in our study,
Mouh et al. showed that large tumors and
high grade are in favor of a high lymph
node metastases incidence. However, the
incidence of positive nodes with TNBC is
considerably less than non-TNBC ('), Con-
versely, some other studies showed that
there is no statistical correlation of lymph

node status between TNBC and non-TNBC
groups(®19), Moreover, the most reported
stage in TNBC was IIA (24%) and the most
reported stage in TPBC was IlIA (advanced
stage) (32%). In a Chinese cohort, 28% of
TNBC and 14% of non-TNBC were diagnosed
at stage Il whereas in Gongalves et al.
study, these rates were 38% and 28%, re-
spectively®. Regarding histopathological
variables, about 78% of total patients are
Invasive ductal carcinoma (IDC) with statis-
tical significance between two groups
where IDCis 88% in TNBC and 68% in TPBC.
Reports have not been consistent regard-
ing differences in outcomes after IDC and
ILC, with some evidence of better short-
term survival in ILC than IDC, but worse
outcomes in ILC than IDC after 10 years of
follow-up °). However, in Timbres et al.
study, there were no differences between
ILC and IDC in disease-free survival®®", Re-
garding disease progression, only 10 cases
(10%) from all study populations developed
local recurrence, 5 cases per group and 34%
from all studies had metastasis to different
sites, with no statistically significant
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difference between both groups. This may
be due to the performance of MRM in al-
most all of our study population (91%) with
free surgical margins in 95% of all patients.
Also, may be returned that all patients in
TPBC and 86% of TNBC patients had radio-
therapy after surgery, decreasing the local
recurrence rate. In contrary, in Goncalves
et al., study, recurrences were observed in
43% of patients with TNBC, compared with
25% in non-TNBC patients®. In addition, in
Negi et al., study, patients with TPBC were
less likely to develop a locoregional recur-
rence (8% versus 12.8%) and distant metas-
tasis after surgery (15.8% versus 30%) than
the TNBC which is similar to Dent et al.,
that showed anincreased risk of distant re-
currence following diagnosis was noted
among patients with TNBC tumors com-
pared with other subtypes®?. Clinically,
HR-positive breast cancer is associated
with a higher incidence of bone, soft tis-
sue, and gonadal metastases, whereas HR-
negative breast cancer tends to metasta-
ses to the brain and liver ). That was dif-
ferent from our study where the Liver was
reported as the most common site for first
metastasis location (in both groups) fol-
lowed by bone and lung, keeping in mind
that 78% of total patients in our study were
IDC. This is supported by Timbres et al., re-
sults where Liver metastases were more
commonly reported in IDC patients com-
pared to the ILC group, as were lung me-
tastases V. May this reflect the im-
portance of comparing IDC and ILC in fur-
ther studies. Differently, in Alzahrani et al.
study, they found that bone metastasis oc-
curred in 67% of the TPBC, which is like a
study that showed that TPBC mostly me-
tastasized to the bone while TNBC tumors
metastasized to multiple visceral sites(323),
Our study showed that the prevalence of
LVI was statistically higher in TPBC than in
TNBC, 12% in TNBC compared to 44% in
TPBC. However, after applying

multivariable linear regression analysis to
study the impact of LVI on disease progres-
sion among each group separately, it was
found that TNBC - with an absence of LVI
has a higher survival time of 2.6 years than
TNBC - with the presence of LVI. In contrast
to TPBC where there was no significant ef-
fect of LVI on survival time among TPBC. In
summary, LVI has a prognostic value
among TNBC with no significant effect on
disease progression among TPBC. Despite
the statistically significant difference be-
tween the two groups where Extra-nodal
extension (ENE) is 28% positive in TNBC
compared to 52% in TPBC and no patient
has Peri-neural invasion (PNI) in TNBC com-
pared to 20% of TPBC is positive, none of
them was found to have a significant im-
pact on DFS. In Pruessmann et al., study,
risk factors for poor survival such as ad-
vanced infiltration of regional lymph
nodes, LVI, and triple-negative subtype
proved to be independent risk factors for
the progression of disease while age had
no further additional statistical signifi-
cance. However, only LVI remained as a
statistically significant predictor for condi-
tional overall survival, while the analysis for
disease-free survival identified lymph node
involvement as well as LVI as significant
predictors®4). Regarding survival analysis
for disease progression, the 3-year cumula-
tive disease-free survival (DFS) was 73.5%
and 77.5% of patients with TNBC and TPBC,
and after 7 years, the DFS was higher in pa-
tients with TNBC (60.5%) than in patients
with TPBC (45%). However, there was no
statistically significant difference between
both groups. The statistically insufficient
power in long-term follow-up may be re-
lated to the decrease in sample size with
time. In addition, the low DFS among TPBC
may return to the pathological pathways
of ER and HER2. As mentioned, ER and
HER2 pathways are the main mechanisms
involved in the pathogenesis of breast
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cancer growth and are most targeted by
the current treatments. Although very ef-
fective in selected groups of patients,
there is still a high burden of patients that
develop resistance to treatment and are
difficult to manage with subsequent
agents?). In another Brazilian cohort,
TNBC women without lymph node involve-
ment had a survival rate of 69% in 5 years
and 61.6% in 10 years. Among non-TNBC pa-
tients, the survival was 82.2% and 70.1%in 5
and 10 years, respectively®®., May further
follow up till 10-year DFS can pick up a sig-
nificant difference between two groups in
favor of better DFS in TNBC than TPBC.

Conclusion

In the light of the present study, it has been
proven that about two-thirds of patients
were <50 years old, diabetes and hyperten-
sion were the most reported comorbidities
in both groups and there is significance be-
tween the two groups regarding IDC, ENE,
LVI, and PNI. Though there was no signifi-
cant difference between both groups re-
garding the net disease progression, multi-
ple independent factors were found to
have a significant impact on this progres-
sion in each group separately as LVI.

Limitations and Recommendations

The main limitations of the study were the
absence of a date of death in the medical
records, which limited the calculation of
the OS, and the incomplete data in pa-
tients’ files records that could have influ-
enced the analysis like the absence of ki67,
which is important as a predictive and
prognostic indicator for prognosis in
breast cancer patients. However, the
standardized method of data collection
and the use of stratified multivariate mod-
els resulted in less likely bias. Our data
strongly adds an important layer of infor-
mation in concordance with the literature

that TPBC and TNBC have a poor progno-
sis. However, larger, and longer studies are
needed to validate the data and complete
10-year survival as it would add additional
information regarding two groups.
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