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Background. Breast cancer has both aggressive clinicopathological characteristics and a poor prognosis in young females.
However, limited information is available for breast cancer in Chinese females aged <25 years. Therefore, we aimed to explore
prognostic factors for invasive disease-free (iDFS) and overall survival (OS) among breast cancer patients aged <25 years.
Methods. We retrospectively analyzed data from 174 Chinese females aged <25 years with invasive breast cancer treated in the
Cancer Hospital of the Chinese Academy of Medical Sciences from January 1, 1999, to December 31, 2018. Univariate and
multivariate Cox regression analyses were performed to identify independent prognostic factors. Results. The median follow-up
time was 75 months (ranging from 1 to 236 months). Breast cancer patients aged <25 years exhibited aggressive clinicopath-
ological characteristics, including advanced tumor stage (21.8%), lymph node metastasis (47.1%), lymphovascular invasion
(24.1%), estrogen receptor negativity (44.3%), progesterone receptor (PR) negativity (42.5%), and triple-negative breast cancer
(25.3%). Among them, 50 cases had locoregional recurrence and metastasis, 20 had bilateral invasiveness, and 33 had breast
cancer-specific deaths. Cox multivariate analysis identified that diagnosis delay, PR status, and radiotherapy were significant
prognostic factors for both iDFS and OS (P < 0.05). The risk of recurrence and metastasis was five times higher in N3 than in NO
(HR: 6.778, 95% CI: 2.268-17.141, P < 0.001). Patients with lymphovascular invasion had a threefold increase in the risk of breast
cancer-specific death (HR: 4.217, 95% CI: 1.956-9.090, P < 0.001). No differences were observed between mastectomy and breast-
conserving surgery (BCS) plus radiotherapy for iDFS or OS (iDFS: y*=0.678, P = 0.410; OS: y*=0.165, P = 0.685). Conclusions.
Breast cancer in females <25 years old was associated with aggressive clinical features and a worse prognosis. Young females with
breast lumps should receive timely diagnosis and treatment. Young breast cancer patients with lymphovascular invasion, PR-
negative status, and lymph node metastasis have an increased risk of experiencing recurrence and metastasis and should hence be
closely monitored. Age at diagnosis should not be the sole deciding factor for surgical treatment methods.

cancer [7-12]. However, information about breast cancer in

1. Background

Breast cancer is the most common cancer in females
worldwide, with the incidence rate among females aged
20-29 years increasing by nearly 2% annually [1]. In China,
the median age of breast cancer at diagnosis is around 50
years, which is 10 years older than the average in the Eu-
ropean Union and the United States [2]. Nevertheless, there
are breast cancer patients aged <25 years known as very
young breast cancer (VYBC) patients. The incidence of
VYBC ranges from 0.4% to 1.2% [3-6]. Furthermore, the
threshold for age at diagnosis for young breast cancer has
remained controversial. Most studies define breast cancer in
females younger than 35 or 40years old as young breast

Chinese females aged <25years is limited. VYBC has ag-
gressive clinical and pathological features and is more likely
to develop tumors of a larger size, have higher lymph node
positivity rates, present with more advanced stages, have
increased lymphovascular invasion, have higher histological
grades, have lower hormone receptor positivity rates, have
overexpression of the human epidermal growth factor re-
ceptor 2 (HER2), and have a higher proportion of triple-
negative breast cancer (INBC) [5, 6, 13]. Furthermore,
breast cancer in young females, particularly those aged <25
years, has been associated with a worse prognosis. Some
studies suggest that aggressive clinicopathological features
are significant prognostic factors for VYBC [3, 5, 13].
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Furthermore, a small sample retrospective analysis identified
that diagnostic delay of >3 months is a prognostic factor for
overall survival (OS) [13].

This report is a retrospective study that aimed to explore
the prognostic factors for invasive disease-free survival
(iDFS) and OS in breast cancer patients aged <25 years.

2. Methods

2.1. Study Populations. Females aged <25 years diagnosed
with invasive breast cancer who visited National Cancer
Center from January 1, 1999, to December 31, 2018, were
recruited in this study. The tumor node metastasis (TNM)
staging system was classified according to the American
Joint Committee on Cancer (8th edition). A total of 174
patients were included. The study was approved by the ethics
committee of our institution, and written informed consent
was signed by all of the patients.

2.2. Definition of Endpoint Events. We defined iDFS as the
period of time from surgery to locoregional recurrence,
invasive ipsilateral breast cancer, invasive contralateral
breast cancer, or distant metastasis. We defined OS as the
period of time from surgery to death from any cause or the
last follow-up visit. To analyze the prognostic factors for
iDFS and OS, stage IV breast cancer was not included in
either analysis.

2.3. Statistical Methods. Descriptive statistics were obtained,
and Pearson’s y test was used to estimate P values. The iDFS
and OS were assessed using Kaplan-Meier estimates. The
Breslow test was used to assess the equality of the survivor
tfunction across groups. The Cox proportional hazards model
was constructed to adjust for possible confounding factors
and used in an analysis that included all factors with values
of P<0.2 in univariate analysis. However, the TNM stage
and molecular subtypes have a collinear relationship with
the other variables and were hence excluded from the
multivariate analysis. All statistical tests were two-sided, and
P values <0.05 were considered significant. All statistical
analyses were performed using SPSS version 24.0 (SPSS Inc.,
Chicago, IL, USA).

3. Results

3.1. Clinical Characteristics. A total of 174 breast cancer
patients aged <25years diagnosed at our institution were
recruited, corresponding to 1.11% of all breast cancer cases
in the same period. The age at diagnosis ranged from 18 to
25years. Patients’ clinicopathological characteristics are
shown in Table 1. According to our findings, 50 (28.7%)
patients were diagnosed with a delay of >6 months. There
were 25 cases of pregnancy-associated breast cancer (PABC),
7 (28.0%) during pregnancy and 18 (72.0%) within one year
after delivery. Nearly half (49.4%) of the patients had an age
at menarche >14 years. Moreover, 73% of patients had not
been pregnant before the diagnosis, and 78.7% (37/47) of
pregnant patients had experienced at least one miscarriage.
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Of the 174 participants (family history available), 17 (9.8%)
had at least one first- or second-degree relative diagnosed
with breast or ovarian cancer. Furthermore, 11 (6.3%) pa-
tients had bilateral breast cancer, of whom 10 were diag-
nosed with metachronous bilateral breast cancer >6 months
after the diagnosis of the first primary breast cancer and 1
had simultaneous bilateral breast cancer diagnosed
<6 months after the diagnosis of the first primary breast
cancer. A higher proportion of young breast cancer patients
underwent breast-conserving surgery (BCS) (97/174,
55.7%), of whom 87 (89.7%) received radiotherapy than
mastectomy (72/174, 41.4%). The main histological subtypes
were invasive ductal carcinoma (153/174, 87.9%), medullary
carcinoma (8/174, 5.5%), invasive lobular carcinoma (4/174,
2.3%), mucinous carcinoma (4/174, 2.3%), cribriform car-
cinoma (2/174, 1.1%), papillary carcinoma (2/174, 1.1%),
and secretory carcinoma (1/174, 0.6%). A total of 38 (21.8%)
patients were diagnosed in the advanced stages (stages III
and IV), and 5 were diagnosed at stage IV. The proportion of
lymphovascular invasion was 24%. Estrogen receptor (ER)
was positive in 55.7% (97/174) of patients, progesterone
receptor (PR) was positive in 57.5% (100/174) of patients,
and HER2 was overexpressed in 24.1% (42/174) of patients.
Luminal B was the most common molecular subtype,
whereas the TNBC and HER2 subtypes accounted for 25.3%
and 13.2% of the total number of cases, respectively. From
the start of follow-up to the cut-off date, 50 patients had
recurrence and metastasis and 33 patients died of breast
cancer.

3.2. Univariable and Multivariable Analyses of iDFS. The 1-,
3-, and 5-year iDFS rates for VYBC were 90.2%, 76.1%,
and 71.9%, respectively. According to the univariate
analysis, tumor size, lymph node metastasis, lympho-
vascular invasion, ER status, PR status, and radiotherapy
were significant factors for iDFS (P<0.05) (Table 1).
Patients with large tumors, high lymph node metastasis
stages, lymphovascular invasion, ER-negative status, PR-
negative status, and not receiving radiotherapy were more
likely to experience relapse and metastasis. Moreover,
diagnosis delay, PABC, age at menarche, family history of
breast or ovarian cancer, histological type, surgical
methods, and lymph node dissection methods were not
associated with iDFS (P >0.05) (Table 1). The results of
Cox multivariate analysis showed that diagnosis delay,
lymph node metastasis, PR status, radiotherapy, and
surgical methods were the most significant prognostic
factors for iDFS (Table 2). Diagnosis delay >6 months, ER-
negative status, and lymph node metastasis were identified
as risk factors for recurrence and metastasis in VYBC. The
risk of recurrence and metastasis for patients with lymph
node metastasis N3 stage was over five times higher than
that for patients with NO stage (no lymph node metastasis)
(HR: 6.778, 95% CI: 2.680-17.141, P<0.001) (Table 3).
Mastectomy significantly improved iDFS compared with
BCS (HR: 0.190, 95% CI: 0.090-0.402, P < 0.001) (Figure 1)
as did receiving radiotherapy (HR: 0.181, 95% CI:
0.085-0.383, P <0.001) (Figure 1).
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TasLE 1: Clinicopathological characteristics of young breast cancer
patients at initial diagnosis.

Characteristics Total (n=174) %

Age (average + SD) 23.62+1.73 —

Diagnosis delay

< 6 months 124 71.3
>6 months 50 28.7
Menarche

<14 years 88 50.6
>14 years 86 49.4
Pregnancy

Yes 47 27.0
No 127 73.0
Abortion

Yes 37 21.3
No 137 78.7
Family history

Yes 17 9.8
No 157 90.2
PABC

Yes 25 14.4
No 157 85.6
Histological subtypes

IDC 153 87.9
Medullary 8 4.6
ILC 4 23
Papillary 4 23
Others 5 2.9
Tumor size

T1 93 53.4
T2 71 40.8
T3 6 3.4
T4 4 2.3
Lymph node

NO 92 52.9
N1 45 25.9
N2 15 8.6
N3 22 12.6
Metastasis

MO 169 97.1
M1 5 2.9
TNM stage

I 56 321
I 80 46.0
III 33 19.0
v 5 2.9
Lymphovascular invasion

Yes 42 24.1
No 132 75.9
ER

Positive 97 55.7
Negative 77 443
PR

Positive 100 57.5
Negative 74 42.5
HER2

Positive 42 241
Negative 132 75.9

3
TaBLE 1: Continued.

Characteristics Total (n=174) %
Molecular subtype
Luminal A 19 10.9
Luminal B (HER2-) 69 39.7
Luminal B (HER2+) 19 10.9
HER?2 positive 23 13.2
TNBC 44 25.3
Surgery
Mastectomy 72 41.4
Conservation 97 55.7
Palliative 2 1.1
No 3 1.7
SLN/ALND
SLN 49 28.2
ALND 120 71.8
Radiotherapy
Yes 129 74.1
No 45 259

3.3. Univariable and Multivariable Analyses of OS. The 1-, 3-,
and 5-year OS rates for VYBC were 98.8%, 90.7%, and 81.6%,
respectively. The median OS was not reached. According to
the univariate analysis, tumor size, lymph node metastasis,
vascular tumor thrombus, and PR status were significant
factors of OS (P <0.05) (Table 2). Patients with large di-
ameter tumors, higher stage of lymph node metastasis,
lymphovascular invasion, and PR-negative status had a
higher risk of breast cancer-specific mortality (P < 0.05). The
results of the Cox multivariate analysis showed that diag-
nosis delay, lymphovascular invasion, PR status, and ra-
diotherapy were significant prognostic factors for OS
(P <0.05) (Table 4; Figure 2). Age at menarche, pregnancy,
abortion, PABC, breast or ovarian cancer family history,
tumor size, lymph node stage, ER and HER2 status, surgical
methods, lymph node surgical methods, and histological
subtypes were not associated with OS in VYBC (P > 0.05).

3.4. Mastectomy versus BCS Combined with Radiotherapy.
According to the univariate analysis for iDFS, patients who
underwent BCS had worse survival than those who un-
derwent mastectomy. However, most patients who under-
went BCS (87/97, 89.7%) received radiotherapy. In Cox
multivariate analysis for iDFS and OS, the radiotherapy
group had a better prognosis than the nonradiotherapy
group. We further analyzed the effects of mastectomy and
BCS combined with radiotherapy on the prognosis of young
breast cancer patients and found no differences in iDFS and
OS between mastectomy and BCS combined with radio-
therapy (iDFS: x*=0.678, P =0.410; OS: x*=0.165,
P =0.685) (Figure 3).

4. Discussion

The incidence of VYBC is low, and only few studies have
explored the prognostic factors for VYBC. Young breast
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TaBLE 2: Results of univariate analysis of risk factors for iDFS and OS in young breast cancer patients.

. Recurrence/metastasis Death

Variable Total (n=169) X2 X2 P
Yes (n=50) No (n=119) Yes (n=33) No (n=136)

Diagnosis delay

<6 months 123 33(66.0%) 90(75.6%) 19(57.6%) 104(76.5%)

>6 months 46 17(34.0%) 29(22.4%) 1970 0160 4 45 49) 32(23.5%) 3747 0053

Menarche

<14 years 87 29(58.0%) 58(48.7%) 17(51.5%) 70(51.5%)

>14 years 82 21(42.0%) 61(51.3%) 0216 0642648 50) 66(48.5%) 0.994 0319

Pregnancy

Yes 43 13(26.0%) 30(25.2%) 8(24.2%) 35(25.7%)

No 126 37(74.0%) 89(74.8%) 0205 0607 575 s 101(74.3%) 0.170- 0680

Abortion

Yes 33 7(14.0%) 26(21.8%) 5(15.2%) 28(20.6%)

No 136 43(86.0%) 93(78.2%) 0425 0.514 28(84.8%) 108(79.4%) 0.103 0.748

Family history

Yes 17 46(7.8%) 106(5.9%) 3(9.1%) 14(10.3%)

No 152 4(92.2%) 13(94.1%) 0.742 0.389 30(90.9%) 122(89.7%) 0.018 0-892

PABC

Yes 22 5(10%) 17(14.3%) 5(15.2%) 17(12.5%)

No 149 45(90%) 102(85.7%) 8L 0776 haiay gup) 121(87.5%) 0.372 0.542

Histological subtypes

IDL 148 45(90%) 103(86.6%) 31(93.9%) 117(86.0%)

Others 21 5(10%) 16034%) 087 030 Heam) 19040%) 9% 0318

Tumor size

T1 93 25(31.1%) 68(48.5%) 15(45.5%) 78(57.4%)

T2 69 22(54.4%) 47(46.6%) 8.695 0.013 15(45.5%) 54(39.7%) 9.529 0.009

T3 and T4 7 3(8.7%) 4(4.4%) 3(9.1%) 4(2.9%)

Lymph node

NO 92 23(30.1%) 69(57.4%) 14(42.4%) 78(57.4%)

N1 45 14(31.1%) 31(27.9%) 10(30.3%) 35(25.7%)

N2 15 4(16.5%) 11(10.3%) 8.287  0.04 2(6.1%) 13(9.6%) 11732 0.008

N3 17 9(22.3%) 8(4.4%) 7(21.2%) 10(7.4%)

Lymphovascular invasion

Yes 37 14(28.0%) 23(19.3%) 12(36.4%) 25(18.4%)

No 132 36(72.0%) 96(80.7%) SO 0025 ) 63.6%) 1isLew) 1128 000

ER

Positive 96 22(42.0%) 74(62.2%) 14(42.2%) 82(60.3%)

Negative 73 28(56.0%)  45(37.8%) 10 002 yosr60)  sa@egy) P2 0070

PR

Positive 99 21(42.0%) 78(65.5%) 13(39.4%) 86(63.2%)

Negative 70 29(58.0%)  4134.5%) o119 000 onc06%)  sozesw) 40 0020

HER2

Positive 38 11(22.0%) 27(22.7%) 7(21.2%) 31(22.8%)

Negative 131 39(78.0%) 92(77.3%) 0-873 0.350 26(78.8%) 105(77.2%) 0.669 0413

Surgery

Mastectomy 72 18(36.0%) 54(45.4%) 15(45.4%) 57(41.9%)

BCS 97 32(64.0%) 65(54.6%) L775 0183 g(54 50) 79(58.1%) 0136 0.712

SLN/ALND

SLN 49 10(20%) 39(32.8%) 6(18.2%) 43(31.6%)

ALND 120 40(80%) 80(67.2%) 222 0110 oog su) 93(68.4%) 0450 0.502

Radiotherapy

Yes 129 34(68.0%) 95(79.8%) 23(69.7%) 106(77.9%)

No 40 16(32.0%) 24(20.2%) 4491 0.034 10(30.3%) 30(22.1%) 2.387 0.122

cancer has aggressive clinicopathological characteristics and ~ and PR-negative status, TNBC status, lymphovascular in-
a worse prognosis [14]. The results of this study showed that ~ vasion, lymph node positive status, and more advanced
a greater proportion of young breast cancer patients had ER-  stages. Studies have confirmed that lymph node metastasis
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TaBLE 3: Results of the Cox multivariate analysis of risk factors for iDFS.
Variable B HR 95% CI p
Diagnosis delay (<6 months ref) 1
>6 months 0.665 1.944 1.016~3.722 0.045
Lymph node (NO ref) 1
N1 0.784 2.191 1.084~4.428 0.029
N2 1.468 4.341 1.349~13.968 0.014
N3 1.914 6.778 2.268~17.141 <0.001
PR (PR negative ref) 1
PR positive -1.284 0.277 0.148~0.518 <0.001
Radiotherapy (nonradiotherapy ref) 1
Radiotherapy -1.712 0.181 0.085~0.383 <0.001
Surgery (conservation ref) 1
Mastectomy -1.662 0.190 0.090~0.402 <0.001
iDFS iDFS
1.0 1.0
208 Z 08
g g
o [y
° 06 —— Zos !
:§ 0.4 :ﬁ 0.4
& P=0.160 & P=0.04
0.2 0.2
0.0 T T T T T T 0.0 T T T T T T
0 12 24 36 48 60 72 84 0 12 24 36 48 60 72 84
Months Months
—— <6 months — NO N2
—— 26 months — N1 — N3
(a) (b)
iDFS iDFS
1.0 1.0
208 Z 08
g g
s 0.6 s 0.6
= 0 = U
= 04 2 04
o =]
£ P=0.004 & P=0.034
0.2 0.2
0.0 T T T T T T 0.0 T T T T T T
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—— PRnegative —— non-radiotherapy
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(d)

Figure 1: Continued.
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FIGURE 1: Invasive disease-free survival analysis of very young breast cancer patients. (a) Diagnosis delay >6 months versus diagnosis delay
<6 months; (b) lymph node: NO versus N1 versus N2 versus N3; (d) received radiotherapy versus not received radiotherapy; (e) mastectomy

versus breast-conserving surgery.

TaBLE 4: The results of the Cox multivariate analysis of risk factors for OS.

Variable B HR 95% CI P
Diagnosis delay (<6 months ref) 1

>6 months 0.922 2.513 1.235~5.116 0.011
Lymphovascular invasion (noninvasion ref) 1

Invasion 1.439 4.217 1.956~9.090 <0.001
PR (PR negative ref) 1

PR positive —-1.198 0.302 0.146~0.624 0.001
Radiotherapy (nonradiotherapy ref) 1

Radiotherapy —1.251 0.286 0.119~0.689 0.005

and diagnostic delay of >3 months are prognostic factors for
breast cancer among females <25 years old [5, 13]. By
adjusting for confounding factors, our study identified that
VYBC patients with lymph node metastasis and diagnostic
delay of >6 months had a worse prognosis, which is con-
sistent with the results of previous studies. Furthermore,
lymphovascular invasion, PR status, radiotherapy, and
surgical methods were associated with VYBC prognosis.
These results have not yet been reported in previous studies
because of the unavailability of a large number of patients.
Therefore, adjuvant therapy for VYBC patients with one or
more risk factors should be strengthened.

Asian females have a higher proportion of dense breast
tissue than Western females, and young Chinese females
usually have denser and smaller-sized breasts [15]. Dense
breast tissue reduces the sensitivity of mammography and
ultrasound to the mass; hence, small breast lumps are easily
overlooked, and the time to diagnosis and treatment often
become delayed in young breast cancer. In our study, nearly
half of all patients experienced a diagnosis delay of >6
months, which was associated with worse iDFS and OS.
PABC patients often had a significantly higher risk of death
than non-PABC patients [16]. In our study, 25 of 174 young
breast cancer patients were diagnosed with PABC, but there
were no differences between PABC and non-PABC patients
concerning iDFS and OS. Furthermore, pregnancy and

abortion were not associated with the prognosis of young
breast cancer patients. It is noteworthy that most young
breast cancer patients were unmarried and childless. A meta-
analysis revealed that females who received systemic therapy
after surgery had a 14% chance of falling pregnant (overall
pooled estimate), but the pregnancy rate was 3% [17].
According to the ESO-ESMO 4th International Consensus
Guidelines for Breast Cancer in Young Women, young
breast cancer patients requiring fertility interventions
should receive fertility preservation strategies as soon as
possible [9]. A large number of retrospective studies have
confirmed that pregnancy has no adverse effect on the
prognosis of breast cancer [18].

The proportion of young Chinese females undergoing
BCS is higher than that of elderly females [12]. Moreover, the
proportion of VYBC patients who received BCS in this study
is higher than those who received mastectomy. In contrast,
total mastectomy was the most common initial surgical
procedure in females <25 years old in Western countries [5].
This may be because both guideline recommendations and
female perceptions regarding the appearance of breasts differ
across countries. Comparative randomized trials have
shown equivalent survival for mastectomy and BCS plus
radiation [19]. However, more studies have reported that
BCS for young breast cancer is associated with a higher risk
of local recurrence [20-22], which is consistent with our
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FIGURE 2: Overall survival analysis in very young breast cancer patients. (a) Diagnosis delay >6 months versus diagnosis delay <6 months;
(b) lymphovascular invasion versus noninvasion; (c) PR-positive status versus PR-negative status; (d) radiotherapy versus nonradiotherapy.
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FiGure 3: Kaplan-Meier curves of breast-conserving surgery (BCS) plus radiotherapy versus mastectomy. (a) Invasive disease-free survival
(iDFS); (b) overall survival (OS); no difference in iDFS and OS was observed between BCS plus radiotherapy and mastectomy.



results. The NCCN guidelines recommend that young breast
cancer patients should be cautious about BCS. To further
explore the impact of surgical methods on the prognosis of
breast cancer among females <25 years old, we analyzed the
iDFS and OS in both mastectomy and BCS plus radio-
therapy. Interestingly, no significant difference was ob-
served. A systematic meta-analysis confirmed that BCS plus
radiation and mastectomy led to comparable survival in
females <40 years old with early-stage breast cancer [23].
Nevertheless, young breast cancer has more aggressive
clinical features than older breast cancer; therefore, it is
inappropriate to directly compare the effects of surgical
methods on prognosis.

Similarly, axillary lymph node dissection is not signifi-
cantly associated with the prognosis of young breast cancer
patients. Therefore, it is recommended that BCS and sentinel
lymph node biopsy be the first choice for young patients who
meet the indications. Furthermore, radiotherapy can sig-
nificantly improve iDFS and OS in young breast cancer
patients. Age at diagnosis alone is not a suitable reason to
choose mastectomy and axillary lymph node dissection, but
the indications for radiotherapy can be appropriately relaxed
in young breast cancer patients.

This retrospective study analyzed the prognostic factors
for iDFS and OS in VYBC, with the advantage of a relatively
large sample of females <25 years old and long-term follow-
up data. This study confirmed that young breast cancer has
unique clinicopathological characteristics and clarified the
prognostic factors for VYBC, thereby providing an evi-
dence-based medical basis for guiding diagnosis and
treatment. However, to further study the unique biological
behavior of young breast cancer, research studies concerning
mechanisms are indispensable.

5. Conclusion

Breast cancer in females <25 years old was associated with
aggressive clinical features and a worse prognosis. Therefore,
young females with breast lumps should receive timely
diagnosis and treatment. Young breast cancer patients with
lymphovascular invasion, PR-negative status, and lymph
node metastasis have an increased risk of experiencing re-
currence and metastasis and should be closely monitored.
Furthermore, the age at diagnosis should not be the sole
reason for decisions made regarding the surgical method for
treatment.
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OS: Overall survival

ER: Estrogen receptor

PR: Progesterone receptor

HER2: Human epidermal growth factor receptor 2

BCS:  Breast-conserving surgery

VYBS: Very young breast cancer

TNBC: Triple-negative breast cancer
TNM: Tumor node metastasis

PABC: Pregnancy-associated breast cancer.

Journal of Oncology

Data Availability

The data supporting the conclusions of this article are in-
cluded within the article.

Ethical Approval

This study was approved by the ethics committee of our
institution, Chinese Academy of Medical Sciences, Peking
Union Medical College.

Consent

Written informed consent was signed by all of the patients.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Authors’ Contributions

FM and LXL conceived and designed the study. XWG, ZBY,
BLL, and JTZ analyzed the patient data. LXL and FM wrote
and revised the paper. All authors read and approved the
manuscript.

References

[1] K. D. Miller, M. Fidler-Benaoudia, T. H. Keegan, H. S. Hipp,
A. Jemal, and R. L. Siegel, “Cancer statistics for adolescents
and young adults, 2020,” CA: A Cancer Journal for Clinicians,
vol. 70, no. 6, pp. 443-459, 2020.

[2] Q.-K. Song, J. Li, R. Huang et al., “Age of diagnosis of breast

cancer in China: almost 10 years earlier than in the United

States and the European Union,” Asian Pacific Journal of

Cancer Prevention, vol. 15, no. 22, pp. 10021-10025, 2014.

S. B. Abdelkrim, K. Fathallah, R. Rouatbi, M. Ayachi,

S. Hmissa, and M. Mokni, “Om.breast cancer in very young

women aged 25 year-old or below in the center of Tunisia and

review of the literature,” Pathology and Oncology Research,

vol. 21, no. 3, pp. 553-561, 2015.

S. Alipour, R. Omranipour, I. Jahanzad, and K. Bagheri, “Very

young breast cancer in a referral center in tehran, Iran: review

of 55 cases aged 25 or less throughout 33 years,” Asian Pacific

Journal of Cancer Prevention, vol. 14, no. 11, pp. 6529-6532,

2013.

[5] R. de Deus Moura, F. M. Carvalho, and C. E. Bacchi, “Breast

cancer in very young women: clinicopathological study of 149

patients <25 years old,” The Breast, vol. 24, no. 4, pp. 461-467,

2015.

C. Dimitrakakis, A. Tsigginou, F. Zagouri et al., “Breast cancer

in women aged 25 years and younger,” Obstetrics ¢ Gyne-

cology, vol. 121, no. 6, pp. 1235-1240, 2013.

[7] A. Chan, M. Pintilie, K. Vallis, C. Girourd, and P. Goss,
“Breast cancer in women <35 years: review of 1002 cases from
a single institution,” Annals of Oncology, vol. 11, no. 10,
pp. 1255-1262, 2000.

[8] S. L. Anwar, C. A. Raharjo, R. Herviastuti et al., “Pathological

profiles and clinical management challenges of breast cancer

emerging in young women in Indonesia: a hospital-based

study,” BMC Women’s Health, vol. 19, no. 1, 2019.

S. Paluch-Shimon, F. Cardoso, A. H. Partridge et al., “ESO-

ESMO 4th international Consensus guidelines for breast

[3

[4

[6

[9



Journal of Oncology

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

[21]

(22]

(23]

cancer in young women (BCY4),” Annals of Oncology, vol. 31,
no. 6, pp. 674-696, 2020.

B. Koca, B. Kuru, I. Karabicak, S. S. Yiiriiker, and N. Ozen,
“Prognostic factors affecting disease-free survival in patients
at age 35 or younger with invasive breast cancer,” Annali
Italiani di Chirurgia, vol. 85, pp. 249-253, 2014.

H. Fredholm, K. Magnusson, L. S. Lindstrém et al., “Long-
term outcome in young women with breast cancer: a pop-
ulation-based study,” Breast Cancer Research and Treatment,
vol. 160, no. 1, pp. 131-143, 2016.

W. Han, S. Y. Kang, and S. Y. Kang, “Relationship between age
at diagnosis and outcome of premenopausal breast cancer: age
less than 35 years is a reasonable cut-off for defining young
age-onset breast cancer,” Breast Cancer Research and Treat-
ment, vol. 119, no. 1, pp. 193-200, 2010.

S. Yao, B. Xu, F. Ma, Y. Liao, and Y. Fan, “Breast cancer in
women younger than 25: clinicopathological features and
prognostic factors,” Annals of Oncology, vol. 20, no. 2,
pp. 387-389, 2009.

R. H. Johnson, C. K. Anders, J. K. Litton, K. J. Ruddy, and
A. Bleyer, “Breast cancer in adolescents and young adults,”
Pediatric Blood and Cancer, vol. 65, no. 12, Article ID €27397,
2018.

A. E. Turnbull, L. Kapera, and M. E. Cohen, “Mammographic
parenchymal patterns in Asian and Caucasian women at-
tending for screening,” Clinical Radiology, vol. 48, 1993.

H. A Azim Jr, L. Santoro, W. Russell-Edu,
G. Pentheroudakis, N. Pavlidis, and F. A. Peccatori, “Prog-
nosis of pregnancy-associated breast cancer: a meta-analysis
of 30 studies,” Cancer Treatment Reviews, vol. 38, no. 7,
pp. 834-842, 2012.

B. Gerstl, E. Sullivan, A. Ives, C. Saunders, H. Wand, and
A. Anazodo, “Pregnancy outcomes after a breast cancer di-
agnosis: a systematic review and meta-analysis,” Clinical
Breast Cancer, vol. 18, no. 1, pp. €79-e88, 2018.

H. A. Azim Jr.,, L. Santoro, N. Pavlidis et al,, “Safety of
pregnancy following breast cancer diagnosis: a meta-analysis
of 14 studies,” European Journal of Cancer, vol. 47, no. 1,
pp. 74-83, 2011.

B. Fisher, S. Anderson, C. K. Redmond, N. Wolmark,
D. L. Wickerham, and W. M. Cronin, “Reanalysis and results
after 12 years of follow-up in a randomized clinical trial
comparing total mastectomy with lumpectomy with or
without irradiation in the treatment of breast cancer,” New
England Journal of Medicine, vol. 333, no. 22, pp. 1456-1461,
1995.

C. Shannon and I. E. Smith, “Breast cancer in adolescents and
young women,” European Journal of Cancer, vol. 65, 2003.
R. C. Miles, R. E. Gullerud, C. M. Lohse, J. W. Jakub,
A. C. Degnim, and J. C. Boughey, “Local recurrence after
breast-conserving surgery: multivariable analysis of risk
factors and the impact of young age,” Annals of Surgical
Oncology, vol. 19, no. 4, pp. 1153-1159, 2012.

E. Botteri, V. Bagnardi, N. Rotmensz et al., “Analysis of local
and regional recurrences in breast cancer after conservative
surgery,” Annals of Oncology, vol. 21, no. 4, pp. 723-728, 2010.
J. Vila, S. Gandini, and O. Gentilini, “Overall survival
according to type of surgery in young (<40 years) early breast
cancer patients: a systematic meta-analysis comparing breast-
conserving surgery versus mastectomy,” The Breast, vol. 24,
no. 3, pp. 175-181, 2015.



