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Abstract: Aim: To analyze factors that affect the prognosis of triple-negative breast cancer patients under 35 years
old. Material and methods: We retrospectively analyzed confirmed triple-negative breast cancer cases from 2000 to
2016 in multiple institutions. A total of 105 patients were included in the study, Nineteen of them were diagnosed
with age ≤ 25, and 86 of them were aged between 26 to 35. Result: There were no statistically significant differences in clinicopathologic features and treatment choices between patients aged ≤ 25 years and those aged 26-35
years (P > 0.05). Survival analysis showed no statistically significant differences in DFS and OS between the two
groups (P > 0.05). Multiple factor analysis showed that age of menarche (HR 0.697, 95% CI [0.5634, 0.8631]),
pregnancy correlation (HR 2.673, 95% CI [1.1581, 6.1741]), and lymph node positivity (HR 4.915, 95% CI [2.3774,
10.1627]) were independent prognostic factors that affected patients’ DFS. Independent prognostic factors that influenced OS were age of menarche (HR 0.598, 95% CI [0.462 6, 0.775]) and lymph node positivity (HR 7.751, 95%
CI [2.923, 20.559]). Conclusion: There was no difference in the clinicopathological features and prognosis between
women ≤ 25 and women aged 26-35 years with triple-negative breast cancer. Age of menarche, pregnancy correlation, and positive lymph nodes were independent factors affecting prognosis. The relationship between reproductive factors and prognosis in young patients with triple-negative breast cancer needs further discussion.
Keywords: Triple-negative breast, young age breast cancer, breast-conserving therapy, clinicopathologic feature,
prognosis

Introduction
Young age breast cancer makes up 26% of the
triple-negative breast cancers (TNBC) [1]. TNBC
is a breast cancer subtype that lacks estrogen
(ER, PR) receptors and human epidermal factor
growth receptor-2 (HER-2) expression, which
accounts for 15%~20% of all breast cancers.
Since there is no specific therapeutic target,
triple-negative breast cancer has a poorer prognosis than other subtypes. However, due to the
internal heterogeneities, some subtypes of triple-negative breast cancer may have a good
prognosis even without adjuvant therapy [2].
Young age breast cancers show the same
aggressive biology, and usually with a higher T
stage and more lymph node positivity. Previous

studies have classified young age breast cancer into the ages of 30, 35, and 40. In recent
years, ST-Gallen guidelines have defined breast
cancer diagnosed under the age of 35 years as
“very young age breast cancer”. According to
statistical results from SEER, the tumor source
of young adult aged over 25 with cancer transforms from non-epithelial tumor to epithelial
tumor. Breast cancer only accounts for 2% of
young adult cancer patients between 20 and
24 years old, while breast cancer which occurs
over the age of 25 accounts for 8% [3]. This
result suggests that breast cancers which
occur before 25 years old and after 25 years
old may have different etiologies and biological
characteristics. The current studies have compared the difference between patients with tri-
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ple-negative breast cancer under 35 years old
and patients older than 35 [3-5]. Internal differences in triple-negative breast cancer under 35
years of age have not been reported. In this
study, the samples were divided into two age
groups, ≤ 25 years and 26-35 years, to preliminarily explore the clinical characteristics and
prognosis differences of patients with triplenegative breast cancers under 35 years, and
analyze the factors affecting the prognosis of
triple-negative breast cancer diagnosed under
the age of 35.
Materials and methods
Source of data
We retrospectively analyzed clinical data of
female triple-negative breast cancer patients
diagnosed under the age of 35 from January 1,
2000 to December 31, 2016 in the First
People’s Hospital of Anqing City, the First
People’s Hospital of Zhaoqing City, the Third
Affiliated Hospital of Guangzhou Medical
University, and the Hezhou People’s Hospital.
We ruled out patients with a history of malignancy, incomplete clinical data, and loss to follow-up. A total of 105 patients were included in
the study, including 19 patients (younger age
group) with the age of diagnosis ≤ 25, and 86
patients (older age group) aged 26-35. Our
research was approved by the ethical boards of
the First People’s Hospital of Anqing City,
Anqing, China.
Research method
We compared the clinical pathology and prognosis of the two age groups, including the prognosis of the two age groups under different surgical methods. The single-factor analysis was
used to identify clinical and pathological feature factors that influenced the prognosis.
Then, independent prognostic factors were
screened by adjusted multivariate analysis. A
subgroup analysis was conducted according to
the results of the multi-factor analysis to further analyze the differences in prognosis and
characteristics among relevant factors.
Diagnostic criteria
We classified the stage of the prognosis according to the 8th edition American Joint
Committee on Cancer (AJCC) cancer staging

25

system [6], in which the stage of T, M, and N are
pathological staging. Patients were diagnosed
with triple-negative breast cancer based on the
immunohistochemical staining results. Patients
with negative ER and PR results, negative
HER-2 results, or negative FISH test results
were identified to have triple-negative breast
cancer.
Statistical method
To compare the clinicopathological characteristics, treatment plan, and metastasis of patients
aged ≤ 25 years and those aged 26-35 years,
we applied the Chi-square test to assess the
categorical variables and adjusted them by
Fisher’s exact test and Yates Correction. The
disease-free survival rate (DFS) and overall survival rate (OS) were calculated by the KaplanMeier method. The difference in the survival
curve was evaluated by the Log-rank test. The
Cox proportional hazards model was used for
multivariate analysis. All analyses were performed using R language packages. P < 0.05
was considered statistically significant.
Results
Comparison of clinicopathological features
between two age groups
There were no statistically significant differences between the two age groups in terms of age
of menarche, family history, pregnancy correlation, lymph node-positive status, tumor size,
TNM stage, pathological type, histological
grade, and prognosis stage (P > 0.05), as
shown in Table 1.
Comparison of treatment methods between
two age groups
There were no statistically significant differences between the two age groups in the use of
chemotherapy regimen, neoadjuvant chemotherapy, or radiotherapy (P > 0.05). In the vein
of the surgical methods, 16 patients (15.7%)
chose breast-conserving surgery, among which
10 patients (62.5%) received postoperative
radiotherapy, and 9 patients (56.3%) had the
prognosis stage of T12N0. Patients aged ≤ 25
years were more likely to choose breast-conserving surgery, but there was no statistically
significant difference from those aged 26-35
years (P > 0.05), as shown in Table 2.
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Table 1. Comparison of clinicopathological features between the two age groups
Clinicopathologic features
Age of menarche (years)
≤ 12
≥ 15
13-14
Family history
No
Yes
Pregnancy correlation
No
Yes
Lymph node positive
Yes
No
Tumor size > 2 cm
Yes
No
T staging
Tis
T1
T2
T3
T4
N staging
N0
N1
N2
N3
Prognosis staging
0
1
2
3
Pathological type
Carcinoma in situ
Invasive cancer
Histological grading
I
II
III

Young group (n=19)

Senior group (n=86)

7 (36.8)
4 (21.1)
8 (42.1)

13 (15.1)
35 (40.7)
38 (44.2)

17 (89.5)
2 (10.5)

76 (88.4)
10 (11.6)

18 (94.7)
1 (5.3)

76 (88.4)
10 (11.6)

9 (47.4)
10 (52.6)

56 (65.1)
30 (34.9)

1 (5.3)
5 (26.3)
8 (42.1)
5 (26.3)
0 (0)

3 (3.5)
22 (25.6)
48 (55.8)
11 (12.8)
2 (2.3)

10 (52.6)
6 (31.6)
3 (15.8)
0 (0)

42 (48.8)
19 (22.1)
13 (15.1)
12 (14.0)

1 (5.3)
2 (10.5)
8 (42.1)
8 (42.1)

3 (3.5)
16 (18.6)
23 (15.1)
44 (51.2)

3 (15.8)
16 (84.2)

9 (10.5)
77 (89.5)

1 (5.3)
10 (52.6)
8 (42.1)

3 (3.5)
36 (41.9)
47 (54.7)

In the follow-up period, 30 patients (28.6%) had
a recurrence and metastasis, and 23 of them
(21.9%) died due to the recurrence and metastasis. The 3-year survival rate was 73%. The
5-year survival rate was 66.5%. The median

26

P
0.064

0.0019

0.793

0.324

0.907

0.090

0.765

0.026

0.872

2.990

0.559

3.289

0.349

2.223

0.528

0.436

0.793

1.008

0.604

44 (51.2)
42 (48.8)

12 (63.2)
7 (36.8)

Survival condition

χ2
5.489

survival was 5.78 years. The median diseasefree survival (DFS) was 5.35 years. There was
no significant difference in DFS (3-year DFS:
63.2% vs 74.2%, P=0.34) and OS (3-year OS:
63.2% vs 83.6%, P=0.25) between the younger
age group and the older age group (P > 0.05).
See Figures 1 and 2. There was no statistically
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Table 2. Comparison of treatment methods between the two age groups
Treatment
Operation method
Mastectomy
Breast conserving surgery
Chemotherapy
AC
AC-T
AT
CEF
TAC
Others
No treatment
Neoadjuvant therapy
Yes
No
Radiotherapy
Yes
No

Young group (n=19)

Senior group (n=86)

13 (68.4)
6 (31.6)

76 (88.4)
10 (11.6)

3 (15.8)
5 (26.3)
1 (5.3)
2 (10.5)
1 (5.3)
4 (21.2）
3 (15.7)

2 (2.2)
27 (30.0)
15 (16.7)
14 (15.6)
13 (14.4)
13 (14.4)
6 (7.4)

2 (10.5)
17 (89.5)

20 (23.3)
66 (76.7)

2 (10.5)
17 (89.5)

19 (22.1)
67 (77.9)

χ2
4.796

P
0.066

11.078

0.086

1.523

0.356

1.131

0.410

Figure 1. DFS curve of two age groups.

Figure 2. OS curve of two age groups.

significant difference in DFS or OS between the
mastectomy group and the breast-conserving
surgery group (P > 0.05), as shown in Figures 3
and 4.

not included in the univariate analysis.
Univariate analysis of 105 patients showed
that the age of menarche, positive lymph node,
and pregnancy correlation were associated
with prognosis. Irrelevant factors included age
of diagnosis, family history, height, body mass,
surgical method, pathological type, tumor size,
histological grade, and whether they had
received radiotherapy and neoadjuvant therapy, as shown in Tables 4 and 5. Cox multivariate
analysis showed that the age of menarche,
positive lymph nodes, and pregnancy correlation were independent prognostic factors
affecting DFS, while the age of menarche and
positive lymph nodes were independent prognostic factors affecting OS (P < 0.05). Age of

Comparison of metastasis between two age
groups
Among patients with postoperative metastasis,
there was no significant difference between the
two age groups (χ2=1.217, P=0.749), see Table
3.
Analysis of prognostic factors
As TMN staging and prognostic staging have a
linear relationship with prognosis, they were
27
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Figure 3. DFS curve of different surgical methods.

Figure 4. OS curve of different surgical methods.

diagnosis and surgical methods were not related to prognosis, as shown in Tables 6 and 7.

There is much controversy about the influence
of age on the prognosis of triple-negative breast
cancer. Some studies believe that younger
patients with triple-negative breast cancer
have a worse prognosis than older patients [4,
5, 9]. Cancello et al. [10] divided breast cancer
patients into three groups of < 25 years old,
25-29 years old, and 30-34 years old for analysis. There was no difference in the distribution
of molecular typing and prognosis among the
three age groups. In this study, DFS and OS
analysis were performed on patients with triple-negative breast cancer ≤ 25 years old and
26-35 years old, and no difference was found
in prognosis between the two groups. In addition, age was not found to be a prognostic factor in the multivariate analysis. Breast cancer
patients under 25 years old, especially those
with the three-negative subtype, are relatively
rare. No studies have been conducted on
patients under 25 years old with the three-negative subtype. However, combined with the conclusions of the previous similar studies, it suggests that although there may be a linear correlation between age and the prognosis of
TNBC, there may not be such a trend in the
younger population (≤ 35 years old).

Subgroup analysis
We divided participants into three age groups
(≤ 12 years old, 13-14 years old, and ≥ 15 years
old) according to the age of menarche. Comparing the survival curves of the three groups,
the DFS, and OS of patients with the age of
menarche ≤ 12 years were significantly lower
than the other groups (DFS: P < 0.0001; OS:
P=0.0061), as shown in Figures 5 and 6. There
was no significant difference in DFS or OS
between the age group of 13-14 years and ≥ 15
years (DFS: P=0.24; OS: P=0.42). We found no
difference in clinicopathologic factors among
the three subgroups (P > 0.05), see Table 8.
Discussion
Prognostic factors
It is generally accepted that the prognostic factors of TNBC are tumor size and lymph node
metastasis. Rakha et al. [7] conducted a longterm follow-up (median follow-up period: 56
months) on 282 TNBC patients and found that
tumor size, lymph node stage, and androgen
receptor status were the most significant prognostic markers. In a study in China, Yuan et al.
[8] reviewed 305 TNBC patients, and the multivariate Cox regression analysis showed that
tumor size and lymph node status were independent factors affecting the prognosis of
patients. The results further confirmed that the
existing views, lymph node-positive effect in
the multiple factors analysis of patients were
independent prognostic factors for DFS and
OS.
28

The biological behavior of TNBC and its high
mortality rate may influence the choice of surgical procedures for health professionals and
patients. Many studies have shown that a larger surgical scope does not bring more benefits
to TNBC patients. Li Yun et al. [11] analyzed
618 patients undergoing breast-conserving
surgery and found that breast-conserving surgery would not increase the risk of local recurrence and death of TNBC. It has been reported
that breast-conserving surgery will not reduce
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Table 3. Comparison of metastases between the two age groups
Group
Young group
Senior group
χ2
P

Number
3
27

LRR
1 (33.3)
6 (22.2)

DM
2 (66.7)
13 (48.1)
1.217
0.749

LRR+DM
0 (0)
4 (14.8)

CBC
0 (0)
4 (14.8)

Note: LRR, local recurrence; DM, distant metastasis; LRR+DM, local and distant metastasis; CBC, contralateral breast cancer.

Table 4. Univariate analysis of DFS in TNBC patients under 35 years old
Factor
Age
Family history
Menarche age
height
Body mass
Operation method
Tumor size > 2 cm
Lymph node positive
pathologic types
Treatment options
Histological grading
Pregnancy correlation

HR (95% CI)
0.7066 (0.3379~1.4774)
0.9590 (0.3771~2.4389)
0.2336 (0.1060~0.5145)
1.0254 (0.9634~1.0913)
1.0211 (0.987~1.0559)
0.8391 (0.3536~1.9913)
2.0108 (0.9903~4.0829)
4.8673 (2.384~9.9337)
1.4769 (0.455~4.7910)
0.4108 (0.0918~1.8394)
1.4970 (0.1974~11.3532)
3.7423 (1.6415~8.5320)

β
-0.3473
-0.0419
1.4543
0.0251
0.0209
-0.1754
0.6985
1.5825
0.3900
-0.8896
0.4035
1.3197

Wald
-0.9228
-0.0880
-3.6093
0.7885
1.2235
-0.3978
1.9331
4.3478
0.6495
-1.1632
0.3903
3.1386

P
0.3561
0.9299
0.0003
0.4304
0.2212
0.6908
0.05323
0.0001
0.5160
0.24477
0.6963
0.0017

Table 5. Univariate analysis of OS in TNBC patients under 35 years old
Factor
Age
Family history
Menarche age
height
Body mass
Operation method
Tumor size > 2 cm
Lymph node positive
pathologic types
Treatment options
Histological grading
Pregnancy correlation

HR (95% CI)
0.5682 (0.2563~1.2597)
1.0051 (0.3537~2.8561)
0.6316 (0.4969~0.8029)
1.0288 (0.9599~1.1026)
1.0151 (0.9769~1.0548)
0.8985 (0.3476~2.3226)
2.2842 (0.9942~5.2480)
7.2906 (2.8155~18.879)
1.0345 (0.3161~3.3859)
0.3278 (0.0717~1.4996)
0.8904 (0.1127~7.0375)
4.3702 (1.876~10.1771)

the survival and overall survival of TNBC
patients without local recurrence [12]. A
review of 1930 patients with TNBC I~III period
prognosis research shows that although patients with age < 40 years have a higher
local recurrence rate (6.4% vs 4.5%, P=0.06)
compared with patients ≥ 40 years, the multivariate analysis showed no correlation between operation style and age with local or distant recurrence [13]. Multivariate analysis in
this study showed that the surgical approach
29

β
-.05652
0.0051
-0.4594
0.0284
0.0150
-0.1070
0.8260
1.9866
0.0339
-1.1152
0.1161
1.4748

Wald
-1.3916
0.0095
-3.7537
0.8023
0.7674
-0.2208
1.9463
4.0923
0.0561
-1.4376
-0.1101
3.4195

P
0.1641
0.9924
0.0002
0.4224
0.4429
0.8252
0.0516
0.0001
0.9553
0.1505
0.9123
0.6273

was not a prognostic factor for patients that
affect DFS and OS. Compared with the age factor, the prognosis of TNBC is more likely to be
affected by its biological characteristics. The
use of systemic adjuvant therapy can effectively improve the prognosis of TNBC and provide
breast-conserving therapy for young patients
with triple-negative breast cancer after comprehensive risk assessment, which may
improve the life quality and psychological status of patients.
Int J Clin Exp Pathol 2021;14(1):24-33
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Table 6. Multivariate analysis of DFS in TNBC patients under 35 years of age
Factor
Menarche age
Pregnancy correlation
Lymph node positive

HR (95% CI)
0.6974 (0.5634~0.8631)
2.6739 (1.1581~6.1741)
4.9154 (2.3774~10.1627)

β
-0.3605
0.9836
1.5924

Wald
-3.312
2.304
4.297

P
0.0009
0.0212
< 0.001

Table 7. Multivariate analysis of the effects of TNBC on OS in patients under 35 years of age
Factor
Menarche age
Pregnancy correlation
Lymph node positive

HR (95% CI)
0.5988 (0.462~0.775)
2.3052 (0.973~5.456)
7.7519 (2.9230~20.559)

β
-0.5129
0.8351
2.0429

Wald
-3.897
1.900
4.115

P
0.0001
0.0575
0.0001

Figure 5. DFS curves of age of menarche in three
groups.

Figure 6. OS curve of three groups of menarche age
patients.

A special type, common in young age cancer
patients, is pregnancy-associated breast cancer (PABC). Due to the hyperemia of the breast
in pregnancy and lactation, the tumor is often
overlooked at the early stage of the disease.
Patients usually have a high local stage of
diagnosis due to delayed consultation. Several
pieces of literature have described that PABC is
more likely to show poor pathological characteristics, such as large tumor size and negative
estrogenic receptor, and tends to have poorer
prognosis [14, 15]. PABC is traditionally defined
as breast cancer diagnosed during pregnancy
and one year after delivery. A recent study with
a large sample size evaluated the prognosis of
778 patients with PABC and found that compared with non-PABC patients, patients diagnosed with PABC, especially within 1 year
after delivery, had higher TN staging and
were more likely to be TNBC phenotype [16].
A meta-analysis of 3628 patients showed
that PABC patients had a higher risk of death
and recurrence compared with non-pregnancy-

related breast cancer patients. This trend was
more pronounced in postpartum breast cancer
patients (pHR: 1.84, 95% CI 1.28-2.65) compared with patients diagnosed during pregnancy (pHR: 1.29, 95% CI 0.74 to 2.24) [17]. Due to
the limited sample size, this study did not distinguish between postpartum breast cancer
and gestational breast cancer in PABC patients,
but among 11 pregnancy-related breast cancer
patients, 8 (72.7%) were diagnosed within 1
year after delivery. Herein, the multi-factor
analysis showed that pregnancy correlation
was an independent prognostic factor affecting DFS and OS in patients under 35 years
old, which added evidence to the previous
conclusions.

30

In this study, patients with age of menarche ≤
12 years old accounted for 19%. There was no
difference in the distribution between the two
age groups. We divided patients into three subgroups based on the age of menarche and compared the survival curves of the three groups.
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Table 8. Comparison of characteristics among three groups of menarche age patients [case (%)]
Family history
No
Yes
≤ 12 years old
17 (85.0) 3 (15.0)
13-14 years old 42 (33.3) 4 (66.7)
≥ 15 years old
34 (87.2) 5 (12.8)
2
χ
0.666
p
0.717
Group

Pregnancy correlation

Tumor size > 2 cm

No
Yes
16 (80.0) 4 (20.0)
43 (93.5)
3 (6.5)
37 (94.9)
2 (5.1)
4.170
0.124

No
Yes
5 (28.6)
15 (71.4)
12 (25.0) 34 (75.0)
14 (36.6) 2525 (61.8)
1.219
0.544

The DFS and OS of patients with age of menarche ≤ 12 years were significantly lower than
those of the other two groups. Multivariate
analysis showed that the age of menarche was
an independent prognostic factor for DFS and
OS. We compared the pathological characteristics of the three groups and found that patients
with age of menarche ≤ 12 years old had a
large proportion of positive lymph nodes. The
difference was not statistically significant, suggesting that there may be an interaction
between the age of menarche and lymph node
status. The relationship between age of menarche and prognosis should be further investigated by studies with larger sample size. At
present, few studies have reported the relationship between estrogen exposure-related
factors such as the age of menarche and the
prognosis of breast cancer. The conclusions
of existing studies are different. Song et al.
[18] reported that, longer estrogen exposure
in patients with ER+, PR+, and HR+HER2+
showed better disease-free survival (HR=0.97,
95% CI=0.96~0.99). Older age at menarche
(OS=1.10, 95% CI=1.03-1.19) was associated
with poorer survival. A small sample study conducted by Daha et al. [19] pointed out that
patients with positive HER-2 and TNBC were
related to the younger age of menarche, and
the age of menarche was moderately correlated with lower survival rate. Development mechanism of estrogen to three negative breast cancer is unclear. Speculation is that early menarche age often associated with earlier breast
development, which increases the window
period of breast tissue exposing to the carcinogenic factors, resulting in an increased risk of
breast cancer in patients who have TNBCrelated risk factors [20]. As to the role of estrogen in the development of triple-negative
breast cancer, Yu et al. [21] found that the
expression rate of GPER in ER-negative breast
cancer was 62.5% and was negatively correlat-

31

Positive lymph node
No
Yes
7 (35.0) 13 (65.0)
23 (50.0) 23 (50.0)
22 (56.4) 17 (43.6)
2.432
0.296

ed with ER and PR. They also investigated the
influence of blocking estrogen/G protein coupling of estrogen receptor (GPER) pathway
mediated signaling to the base for group TNBC
cell viability and motility among TNBC patients
and found that estrogen/GPER pathways mediating the rapid activation of ERK1/2 phosphorylation, thereby enhancing the cell proliferation,
cell survival, and cell migration/invasion ability.
A prospective study by Vihko et al. [22] observed
the relationship between the age of menarche
and estrogen level in 200 women from 7 to 17
years old. The study followed participants for 5
years and found that even if in the adulthood of
the participants, the estrogen level in women
with age of menarche < 13 years old was twice
as high as that in other groups. This suggests
that the adverse effect of the age of menarche
on prognosis may be due to the combination of
high estrogen status and estrogen-associated
receptors in adults. In addition, Liu et al. [23]
analysed the expression of cyclin D1 (CCND1)
in TNBC patients and found that GG genotype
of CCND1 was deficient in patients with
menarche earlier than 12.2 years old (OR=
0.61, 95% CI=0.42-0.87, P=0.0241), menopause earlier than 49 years old (OR=0.57, 95%
CI=0.39-0.82, P=0.0093), and triple-negative
breast cancer (OR=0.28, 95% CI=0.13~0.62,
P=0.0006). CCND1 plays a priming role in the
cell cycle. The copy number frequency of CCND1
in the three-negative breast cancer samples
was higher than that of other breast cancers
[24-26], suggesting that TNBC, early age of
menarche and other factors related to poor
prognosis may have a common mechanism.
With the improvement of people’s living standards, early menarche has become a universal
phenomenon. It is necessary to pay more attention to the relationship between age of menarche and breast cancer, so as to provide more
guidance for disease prevention and clinical
practice.
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Advantages and limitations
No previous studies have described the incidence of triple-negative breast cancer before
the age of 25. In this study, we retrospectively
analyzed the internal differences among
patients diagnosed with triple-negative breast
cancer before the age of 35, to supplement the
current evidence on the clinical characteristics
of young triple-negative breast cancer, especially the relationship between reproductive
factors and prognosis. The weakness of this
study was that compared with breast cancer
patients under the age of 35, patients with triple-negative breast cancer were a small subset
with small sample size. Patients with incomplete data due to loss of follow-up were excluded, resulting in a relatively small sample size of
the study. The age of menarche in the study
was based on the recall of patients, which may
have led to the misclassification. It is worth
conducting multi-center and larger sample
studies in the future to further explore and analyze the characteristics and prognosis of young
triple-negative breast cancer.

[5]

[6]

[7]

[8]

[9]

[10]

Disclosure of conflict of interest
None.

[11]

Address correspondence to: Dr. Zhongnan He,
Department of Thyroid and Breast Surgery, Hezhou
People’s Hospital, No. 150, Xiyue Street, Babu
District, Hezhou, Guangxi Zhuang Autonomous
Region, China. Tel: +8615218257619; E-mail:
drbig_hzn@163.com

[12]

References
[1]

[2]

[3]
[4]

32

Howlader N, Altekruse SF, Li CI, Chen VW,
Clarke CA, Ries LA and Cronin KA. US incidence
of breast cancer subtypes defined by joint hormone receptor and HER2 status. J Natl Cancer
Inst 2014; 106: dju055.
Moinfar F. Is ‘basal-like’ carcinoma of the
breast a distinct clinicopathological entity? A
critical review with cautionary notes. Pathobiology 2008; 75: 119-131.
Bleyer A, Viny A and Barr R. Cancer in 15- to
29-year-olds by primary site. Oncologist 2006;
11: 590-601.
Liu Y, Xin T, Huang DY, Shen WX, Li L, Lv YJ, Jin
YH, Song XW, Teng C and Jiang QY. Prognosis in
very young women with triple-negative breast
cancer: retrospective study of 216 cases. Med
Oncol 2014; 31: 222.

[13]

[14]

[15]

[16]

Rhee J, Han SW, Oh DY, Kim JH, Im SA, Han W,
Park IA, Noh DY, Bang YJ and Kim TY. The clinicopathologic characteristics and prognostic
significance of triple-negativity in node-negative breast cancer. BMC Cancer 2008; 8: 307.
Giuliano AE, Edge SB and Hortobagyi GN.
Eighth edition of the AJCC cancer staging manual: breast cancer. Ann Surg Oncol 2018; 25:
1783-1785.
Rakha EA, El-Sayed ME, Green AR, Lee AH,
Robertson JF and Ellis IO. Prognostic markers
in triple-negative breast cancer. Cancer 2007;
109: 25-32.
Yuan ZY, Wang SS, Gao Y, Su ZY, Luo WB and
Guan ZZ. Clinical characteristics and prognosis
of triple-negative breast cancer: a report of
305 cases. Ai Zheng 2008; 27: 561-565.
Kwon J, Eom KY, Koo TR, Kim BH, Kang E, Kim
SW, Kim YJ, Park SY and Kim IA. A prognostic
model for patients with triple-negative breast
cancer: importance of the modified nottingham prognostic index and age. J Breast Cancer
2017; 20: 65-73.
Cancello G, Maisonneuve P, Mazza M, Montagna E, Rotmensz N, Viale G, Pruneri G,
Veronesi P, Luini A, Gentilini O, Goldhirsch A
and Colleoni M. Pathological features and
survival outcomes of very young patients with
early breast cancer: how much is “very young”?
Breast 2013; 22: 1046-1051.
Li Y, Mu L, Ruan YX, Wang YT, Zhang D, Zhou
H and Wang X. The influence of molecular
classification of breast cancer on the safety of
breast-conserving surgery. Zhonghua Zhong
Liu Za Zhi 2018; 40: 341-346.
Adkins FC, Gonzalez-Angulo AM, Lei X, Hernandez-Aya LF, Mittendorf EA, Litton JK, Wagner J, Hunt KK, Woodward WA and MericBernstam F. Triple-negative breast cancer is
not a contraindication for breast conservation.
Ann Surg Oncol 2011; 18: 3164-3173.
Radosa JC, Eaton A, Stempel M, Khander A,
Liedtke C, Solomayer EF, Karsten M, Pilewskie
M, Morrow M and King TA. Evaluation of local
and distant recurrence patterns in patients
with triple-negative breast cancer according to
age. Ann Surg Oncol 2017; 24: 698-704.
Pilewskie M, Gorodinsky P, Fought A, Hansen
N, Bethke K, Jeruss J, Scholtens D and Khan
SA. Association between recency of last pregnancy and biologic subtype of breast cancer.
Ann Surg Oncol 2012; 19: 1167-1173.
Bladstrom A, Anderson H and Olsson H. Worse
survival in breast cancer among women with
recent childbirth: results from a Swedish
population-based register study. Clin Breast
Cancer 2003; 4: 280-285.
Johansson ALV, Andersson TM, Hsieh CC, Jirstrom K, Cnattingius S, Fredriksson I, Dickman

Int J Clin Exp Pathol 2021;14(1):24-33

Triple-negative breast cancer in China under 35 years old

[17]

[18]

[19]

[20]

[21]

33

PW and Lambe M. Tumor characteristics and
prognosis in women with pregnancy-associated breast cancer. Int J Cancer 2018; 142:
1343-1354.
Azim HA Jr, Santoro L, Russell-Edu W, Pentheroudakis G, Pavlidis N and Peccatori FA.
Prognosis of pregnancy-associated breast cancer: a meta-analysis of 30 studies. Cancer
Treat Rev 2012; 38: 834-842.
Song N, Choi JY, Sung H, Jeon S, Chung S, Song
M, Park SK, Han W, Lee JW, Kim MK, Yoo KY,
Ahn SH, Noh DY and Kang D. Tumor subtypespecific associations of hormone-related reproductive factors on breast cancer survival.
PLoS One 2015; 10: e0123994.
Nafissi N, Faraji M, Hosseini M, Shojaee L,
Ziaei F, Akbari ME and Mousavie SH. Relationships between reproductive risk factors for
breast cancer and tumor molecular subtypes.
Asian Pac J Cancer Prev 2018; 19: 1767-1770.
Luo HJ, Luo P, Yang GL, Peng QL, Liu MR and Tu
G. G-protein coupled estrogen receptor 1 expression in primary breast cancers and its correlation with clinicopathological variables. J
Breast Cancer 2011; 14: 185-190.
Yu T, Liu M, Luo H, Wu C, Tang X, Tang S, Hu P,
Yan Y, Wang Z and Tu G. GPER mediates enhanced cell viability and motility via non-genomic signaling induced by 17beta-estradiol in
triple-negative breast cancer cells. J Steroid
Biochem Mol Biol 2014; 143: 392-403.

[22] Apter D, Reinila M and Vihko R. Some endocrine characteristics of early menarche, a risk
factor for breast cancer, are preserved into
adulthood. Int J Cancer 1989; 44: 783-787.
[23] Liu LC, Su CH, Wang HC, Chang WS, Tsai CW,
Maa MC, Tsai CH, Tsai FJ and Bau DT.
Contribution of personalized Cyclin D1 genotype to triple negative breast cancer risk.
Biomedicine (Taipei) 2014; 4: 3.
[24] Zhang S, Shao Y, Hou G, Bai J, Yuan W, Hu L,
Cheng T, Zetterberg A and Zhang J. QM-FISH
analysis of the genes involved in the G1/S
checkpoint signaling pathway in triple-negative
breast cancer. Tumour Biol 2014; 35: 18471854.
[25] da Silva JL, Cardoso Nunes NC, Izetti P, de
Mesquita GG and de Melo AC. Triple negative
breast cancer: a thorough review of biomarkers. Crit Rev Oncol Hematol 2020; 145:
102855.
[26] Bao C, Lu Y, Chen J, Chen D, Lou W, Ding B, Xu
L and Fan W. Exploring specific prognostic biomarkers in triple-negative breast cancer. Cell
Death Dis 2019; 10: 807.

Int J Clin Exp Pathol 2021;14(1):24-33

