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Abstract

Background Young women with breast cancer (YWBC) represent 7—12% of breast cancer diagnoses and ostensibly have more
biologically aggressive subtypes with higher relapse and mortality rates. We studied the clinical and pathological characteristics
in YWBC and examined how outcomes and treatment have evolved.

Methods YWBC were identified from pathology databases at two tertiary centers. Patients were divided into two cohorts: those
diagnosed from 2000 to 2005 (C1) and from 2006 to 2015 (C2). Data were retrieved from clinical, radiology, and histology
databases. Statistical analysis was performed using R® (V3.2.0).

Results We identified 345 patients. Median age was 36 years (23—39 years). Mastectomy was performed in 232 patients (67.2%)
and axillary lymph node clearance (ALNC) in 207 patients (60% [C1 82.7 vs. C2: 49.4%, p <0.001]). One hundred-seventy
patients (49%) were ER + HER2—, 88 (25.5%) were HER2+, and 58 (16.8%) were triple negative. Eighty patients (23.2%)
received neoadjuvant therapy. Pathological complete response rates were statistically similar between C1 and C2 [C1 1 (0.9%) vs
C2 16 (6.8%) p = 0.1]. Distant relapse occurred in 59 (19%) patients. There was a higher relapse rate (RR) in C1 [27 (32.1%) vs.
32 (15.7%), p < 0.002). HER2+ and ER+ HER2— patients in C1 had higher RRs than C2. Median overall survival in patients with
metastatic disease was 29 months (range 2—119 months).

Conclusion Locally advanced disease was more prevalent in YWBC. Mastectomy and ALNC rates were high and most received
multimodal treatment. The extent of axillary surgery declined over time. Outcomes were unchanged in triple negative patients.
These remain a priority for research.

Keywords Axillary lymph node clearance - Breast cancer - Chemotherapy - Endocrine therapy - Locally advanced - Mastectomy -
Triple negative - Young women

Introduction accounting for approximately 7-12% of all breast cancers

diagnosed while less than 4% occur in women under the age

Breast cancer in young women is defined as breast cancer  of 35 [1-3]. Although breast cancer in young women is un-

occurring age 40 and under. It is a relatively rare disease =~ common, recent data indicates that the rate of advanced dis-

ease at diagnosis is increasing in this age group [4]. It is the

leading cause of cancer death in women between 20 and
>4 Megan Greally 39 years in the USA [5].
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are lacking. Young women with breast cancer (Y WBC) appear

Department of Medical Oncology, St. Vincents University Hospital, to present with more advanced disease [6—8]. It has previously

Elm Park, Dublin 4, Ireland been demonstrated that young age at diagnosis influences prog-
2 Gastrointestinal Oncology, Department of Medicine, Memorial nosis negatively [9, 10]. This may be partially explained by
Sloan Kettering Cancer Center, 1275 York Avenue, New young women often being diagnosed at more advanced stage,
York, NY 10065, USA and it has been reported that more than 90% of YWBC present
* Department of Medical Oncology, Mater Misercordiac University to the symptomatic breast service [11, 12]. Potential reasons for

Hospital, Eccles Street, Dublin 7, Ireland

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s11845-018-1832-z&domain=pdf
http://orcid.org/0000-0001-9635-9541
mailto:megangreally@gmail.com

60

Ir J Med Sci (2019) 188:59-67

this include a lack of awareness among young women, lack of
reliable screening tools, and low index of suspicion among
healthcare professionals. Also, pregnancy may hinder prompt
diagnosis due to pregnancy-related breast changes.

In addition, YWBC also have more biologically aggressive
subtypes and are more likely to develop triple-negative breast
cancer (TNBC) and human epidermal growth factor receptor 2
(HER2)-positive breast cancer [13, 14]. Luminal-B breast can-
cers, defined as estrogen receptor (ER) positive, HER2 negative,
Ki-67 high or progesterone receptor (PR) low, are also associated
with an increased risk of relapse compared to patients with
luminal-A breast cancer, defined as ER positive, HER2 negative,
Ki-67 low, and PR high [15]. Data suggests that this subtype
occurs more commonly in young women [16]. Two studies have
reported rates of 35 and 33.6% of luminal-B breast cancer in
YWBC while most series of breast cancer patients report a range
of 5-16% in all patient cohorts [17-21]. Studies have also indi-
cated that YWBC have higher proportions of high-grade disease,
ductal histology, multifocality, node positivity, and
lymphovascular invasion (LVI) positivity [6-8, 21]. There is also
a higher risk of relapse and death, but it has not been established
how much both stage at diagnosis and tumor biology contribute
to prognosis [11, 13, 22].

YWBC are more likely to have multiple adjuvant therapies
and therefore may experience significant morbidity. This has
both societal and economic implications and often results in
complex management issues. Special considerations in this
patient group include age-related side effects such as meno-
pausal symptoms, interference with fertility and family plan-
ning, change in body image, sexual dysfunction, bone mor-
bidity, and genetic susceptibility [23].

In this study, we sought to evaluate the clinical and patholog-
ical characteristics in YWBC and examine how presentation,
treatment strategies, and outcomes have evolved over time given
the advances in breast cancer therapy over the past 10—15 years.

Methods

Patients diagnosed with invasive breast cancer aged 40 years
and under between January 2000 to December 2015 were
retrospectively identified from pathology databases at St.
Vincent’s Hospital (SVH), and patients diagnosed from
January 2010 until December 2013 were retrospectively iden-
tified from pathology databases at the Mater Misercordiae
University Hospital (MMUH).

Patient demographics, pathological characteristics, disease
staging, type of surgery, association with pregnancy, use of
Oncotype Dx (ODx) recurrence score (RS), and treatment
administered were recorded. Follow-up data documenting re-
currence and survival outcomes was gathered from medical
oncology and breast surgery databases. This data was
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collected on a de-identified spreadsheet and then combined
for analysis.

Women with bilateral disease were included only once with
the most advanced cancer taken as the index tumor. Breast sur-
gery involved a modified radical mastectomy or breast conserv-
ing surgery (BCS) combined with either a sentinel lymph node
biopsy (SLNB) or axillary lymph node clearance (ALNC).

All patients underwent surgical management at SVH and
MMUH, and all tumor samples were reviewed by breast pathol-
ogists at these institutions. Hormone receptor (ER and PR) and
HER-2 status were determined by immunohistochemical (IHC)
analysis. HER-2 was scored as 0, 1+, 2+, or 3+. IHC 0 and [HC
1+ were considered negative and IHC 3+ was considered posi-
tive. In SVH, fluorescent in situ hybridization (FISH) was per-
formed on all pts. with an IHC score of 2+ and defined as am-
plified when dual-probe HER2/CEP17 ratio was greater than or
equal to () 2.0 while in MMUH, HER2/C17 DDISH (Dual-
chromagen/Dual-hapten in situ hybridization) was performed
using INFORM HER2 Dual ISH DNA and defined as amplified
when >2.0. Tumors with > 1% of cell nuclei stained were con-
sidered ER or PR positive, regardless of staining intensity. PR
status was not routinely performed in SVH unless ER was 0%.
Staging followed criteria of the American Joint Commission on
Cancer (AJCC) Manual for Staging of Cancer, 7th edition [24].
Distant relapse was defined as recurrence of breast cancer beyond
the ipsilateral or contralateral breast or regional lymph nodes
including ipsilateral axillary, internal mammary, or
supraclavicular lymph nodes. For women who underwent neo-
adjuvant therapy, staging and treatment was based on clinical,
radiological, and histological data obtained at baseline biopsy.

To account for potential changes in outcome over time with
the approval of anti-HER2 therapy at the end of 2005, patients
were divided into two cohorts based on date of diagnosis;
those diagnosed between 2000 and 2005 (C1) and those diag-
nosed between 2006 and 2015 (C2). Comparative analysis
was performed.

Statistical analysis was performed using R® (V3.2.0).
Summary statistics of continuous variables were given by
mean (standard deviation) and frequencies (percentages) for
categorical variables. Comparisons of continuous data were
performed using ¢ tests to compare C1 and C2. Comparisons
for categorical data were performed using chi-squared tests
and two-proportion tests. A p value less than 0.05 was deemed
statistically significant.

Results

From January 2000 to December 2015, 300 women aged
40 years or less with invasive breast cancer treated in SVH
and 45 women treated in MMUH between January 2010 and
December 2013 were identified. In total, this retrospective
analysis included 345 patients. Median age was 36 years
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(range 23-39 years). Of 345 patients, 110 were diagnosed
between 2000 and 2005 (C1) and 235 were diagnosed be-
tween 2006 and 2015 (C2). Patient and tumor characteristics
are shown in Table 1.

Clinicopathological data

By histology, 313 tumors (90.7%) were invasive ductal carci-
noma, no special type (IDC, NST), 15 (4.3%) invasive lobular
carcinoma (ILC), 11 (3.2%) mixed IDC/ILC, and 6 other pa-
thologies including mucinous (z =2), metaplastic (n=1),
medullary (z=1), tubular (= 1), and carcinoma with focal
squamous differentiation (n = 1).

The majority of tumors were grade 2 or 3; 319 (92.4%).
Grade 3 disease was seen in 183 patients (53%), grade 2 in
136 (39.4%), and grade 1 in 21 (6.1%). Data regarding grade
was unavailable in 5 (1.5%) patients. LVI was present in 171
cases (49.6%) and absent in 133 (38.6%), and LVI data was
not available in 41 cases (11.9%). Multifocal disease occurred
in 50 patients (14.5%).

When patients were evaluated by biomarker status (Fig.
1), ER+ HER2— breast cancer occurred in 170 patients
(49.3%), 38 in Cl (34.5% of C1) and 132 in C2
(56.2% of C2); HER2+ ER+ status was seen in 55 pa-
tients (15.9%), 20 in C1 (182% of Cl) and 35 in C2
(14.9% of C2); and HER2+ ER— status was identified in
33 patients (9.6%), 12 in C1 (10.9% of C1) and 21 in C2
(8.9% of C2). Finally, 58 tumors (16.8%) were character-
ized as triple negative, 11 in Cl (10% of C1) and 47 in
C2 (20% of C2). There was incomplete receptor data in
29 (8.4%), all of whom were in C1 (26.4% of this group).

As described in Table 1, there were 33 cases (9.6%) of
pregnancy-associated breast cancer and inflammatory breast
cancer was diagnosed in 18 (5.2%) patients. Sixteen patients
(4.6%) had BRCA-associated breast cancer, though many
await genetic counseling and testing. In total, 186 patients
(53.9%) had node-positive disease. Patients in C1 were more
frequently node positive than those in C2: 62 (56.3%) in Cl
and 123 (52.3%) in C2, with a median node count of 5 (range
1-37) in C1 versus (vs) 2 (range 1-44) in C2. Data on disease

Table 1 Patient and tumor

characteristics Tumor features

Cohort 1 (1=110)  Cohort2 (n=235)  Total (n=2345)

Median size (mm) 25 (1.8-130) 22 (1-134) 23 (1.8-134)
Histology IDC 313 (90.7%)
ILC 15 (4.3%)
Mixed IDC/ILC 11 (3.2%)
Other 6 (1.8%)
Multifocal disease 50 (14.5%)
LVI Present 171 (49.6%)
Absent 133 (38.5%)
Not available 41 (11.9%)
Grade I 21 (6.1%)
I 136 (39.4%)
I 183 (53%)
Not available 5 (1.5%)
Receptor status (RS) ER+ HER2- 38 (34.5%) 132 (56.2%) 170 (49.3%)
HER2+ ER+ 20 (18.2%) 35 (14.9%) 55(15.9%)
HER2+ ER— 12 (10.9%) 21 (8.9%) 33 (9.6%)
TNBC 11 (10%) 47 (20%) 58 (16.8%)
Missing data 29 (26.4%) 29 (8.4%)
Inflammatory BC 18 (5.2%)
Pregnancy associated 33 (9.6%)
BRCA associated 16 (4.9%)
Node positive 62 (56.3%) 123 (52.3%) 185 (53.6%)
Median node count 5(1-37) 2 (1-44)
Stage at diagnosis I 26 (23.6%) 68 (28.9%) 94 (27.2%)
I 44 (40%) 107 (45.5%) 151 (43.8%)
il 32 (29.2%) 40 (17.1%) 72 (20.9%)
v 4 (3.6%) 19 (8.1%) 23 (6.7%)
Missing 4 (3.6%) 1 (0.4%) 5(1.4%)
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Fig. 1 Pie chart demonstrating breakdown by biomarker status

stage is shown in Table 1; stage II disease occurred in 151
patients (43.8%), the largest proportion of cases.

Treatment characteristics

As depicted in Fig. 2, the rate of mastectomy was significantly
higher than wide local excision (WLE) in both groups.
Mastectomy was carried out in 233 cases (67.5%) and unlike
ALNC this did not decrease over time with 68 patients (61.8%)
in C1 and 165 (70.2%) in C2 undergoing mastectomy. WLE was
performed in 38 cases (34.5%) in C1 and 57 (24.2%) in C2.
Thirteen patients did not undergo surgery due to locally advanced
or metastatic disease at diagnosis, and data was unavailable for
four patients. The proportion of patients undergoing ALNC was
significantly higher in C1 than C2 (91 [82.7%] vs 116 [49.4%],
p<0.001). There was a concurrent increase in the use of SLN
assessment (9 [16.9%] in C1 vs 103 [42.6%] in C2).

Systemic therapy

As shown in the consort diagram (Fig. 3), we observed that
nearly all patients for which there was data available received

systemic therapy. Of the patients who did not (n = 6), three
declined therapy where it had been recommended. Of the 304
patients treated in the early stage setting, 80 patients (25.8%)
received neoadjuvant therapy (NAT) and 199 (64.2%) adju-
vant therapy; thus, 90.3% in this cohort received chemother-
apy. Adjuvant endocrine therapy (ET) alone was prescribed in
25 patients (7.2%). The endocrine agents used included ta-
moxifen with or without a gonadotrophin-releasing hormone
(GnRH) analogue or an aromatase inhibitor with a GnRH
analogue. The use of ET alone without chemotherapy in the
adjuvant setting increased over time with 21 patients (8.9%)
receiving ET alone in C2 vs 4 (3.6%) in C1. Twenty-three
patients (6.6%) were treated with palliative systemic therapy
for de novo metastatic breast cancer.

The ODx RS was performed in 26 cases, all of whom were
in C2 (12.7% of this group). The median RS was 17.5. Three
patients had a high RS, 10 had intermediate scores, and 12 had
a low RS. One patient (ODx score = 18) relapsed with liver
metastases while on tamoxifen, underwent a metastasectomy,
and subsequently completed 4 cycles of taxotere/
cyclophosphamide (TC). She is currently in complete remis-
sion at 4 years of follow-up.

The most frequently used chemotherapy regimens in the
adjuvant and neoadjuvant settings were TC, doxorubicin/
cyclophosphamide and paclitaxel (AC/T), and taxotere/
carboplatin/herceptin (TCH). Data on chemotherapy regimens
utilized is shown in Table 2. Forty-eight patients (13.9%) were
enrolled onto clinical trials.

NAT was given in 80 patients (23.2%); 33 (41.3%) were
ER+ HER2-, 29 (36.2%) HER2+ [18 (22.5%) were HER2+
ER+ and 11 (13.7%) were HER2+ ER—], and 18 (22.5%)
were triple negative. Of patients in C2, 16 (6.8%) achieved
pathological complete response (pCR) while 1 patient (0.9%)
obtained a pCR in C1. To date, no patients who achieved a
pCR after NAT have relapsed (Table 3).

The use of non-anthracycline-based (NAB) therapy in-
creased over time (Fig. 4). Of the patients treated in the

Fig. 2 Surgical management of 250
breast and axilla
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Fig. 3 Consort diagram showing
treatment patterns for population
(DNMBC: de novo metastatic
breast cancer, rx treatment, dx
disease)

Rx for metastaticdx

Missing=10

DNMBC
N=25

Neoadjuvant
therapy (NAT)

N=80

(neo) adjuvant setting in C1, 45% (n=47) received
anthracycline-based (AB) therapy vs 32.5% (n=68) in G2.
Conversely, 12.5% (n =13) received non-AB (NAB) therapy
in Cl vs 46.4% (n=97) in C2 (p <0.001).

Distant relapse occurred in 59 patients, 19.4% of those treated
in the (neo) adjuvant setting. There was a higher rate of relapse in
C1[27 (32.1%) in C1 vs 32 (15.7%) in C2, p = <.002). Relapse
by biomarker status is demonstrated in Fig. 5. Fifteen (25.4%)
patients who relapsed had HER2+ disease. Patients with HER2+
disease in C1 had a higher relapse rate (28.1%) compared to
those in C2 (10.7%, p= 0.036). Relapse occurred in 12
(20.4%) and 32 (54.2%) of TN and ER+/HER— cases respec-
tively. ER+ HER2— patients in C1 also had a higher relapse rate
(36.8%) compared to those in C2 (13.6%, p =0.001).

As seen in Fig. 6, median overall survival in all patients
with stage IV disease was 29 months (range 2—119 months);
21 months in C1 and 29 months in C2, p= 0.294.

Discussion

Breast cancer in young women has been associated with a
worse prognosis than breast cancer in older women. In line
with existing data, our study, which evaluated nearly 350
women aged 40 years and under with breast cancer,

No systemicRx n=6
I

Adjuvant
) Hormonal therapy

chemotherapy
N=199

alone=25

demonstrates that YWBC present with more advanced stage
at diagnosis and higher-grade disease. However, we identified
that women diagnosed more recently (C2) had lower volume
breast cancer at diagnosis which may suggest increasing
awareness in this cohort.

Data from the Early Breast Cancer Trialist’s Collaborative
Group (EBCTG) 2005 meta-analyses found that of the 44% of
patients for whom histology was available, 16 and 31% of
women had grade 2 and grade 3 disease, respectively [25]. In
contrast, in our study, only 6% had grade 1 disease while 53%
had grade 3 disease. The rate of IDC was high in our cohort;
studies have shown rates of IDC in the range of 56-80% while
in our study, over 90% of women had IDC [26-28].

We also found that mastectomy and ALNC rates were sig-
nificantly higher than reported in studies evaluating the gen-
eral breast cancer population. This is likely, in part, due to
more advanced disease at diagnosis. Two recent large studies
utilizing SEER data quoted mastectomy rates of 43.4 and 30%
in 87,504 and 132,149 women (of all ages), respectively, but
in our population, 67.2% underwent mastectomy [29, 30].
However, like our study, SEER data have described mastec-
tomy rates of 64-66% in women under 35 years [31, 32]. With
more widespread use of SLNB, the extent of axillary surgery
declined over time from 74.3% in CI1 to 45.7% in C2. The
decreased rate of ALNC surgery in C2 may also have been

Table 2 Chemotherapy regimens

utilized in the neoadjuvant and Chemotherapy regimen N= Chemotherapy regimen N=

adjuvant settings (dd dose dense,

NA neoadjuvant, adj adjuvant, RT ~ TC 59 CMF 7

radiotherapy, TNBC triple AC/T 31 AT-CMF 5

negative breast cancer) TCH 41 A-CMF 4
TAC 14 FEC 4
dd AC/T 13 AC 4
NA (dd) AC/T — adj CMF/RT 7 CALGB 40603 regimen (TNBC) 3
TFAC 7 NATC = adj CMF/RT 3
ACTH 7 Miscellaneous 8
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Table 3  Neoadjuvant therapy by biomarker status and pCR rates

NAT n=2380 (23.2%)

Biomarker status ER+ HER2— n=33 (41.3%)
HER2+ ER+ n=18 (22.5%)
HER2+ ER— n=11(13.7%)
TNBC n=18 (22.5%)

pCR (n=17) Cohort 1 n=1(0.9%)
Cohort 2 n=16(6.8%)

impacted by the results of the ACOZOG Z0011 trial which
demonstrated that patients with clinical T1-2NO breast cancer,
with no palpable axillary adenopathy and 1-2 sentinel lymph
nodes containing metastases, treated with SLN dissection
alone, had non-inferior overall survival to those treated with
ALNC [33]. Like ODx testing resulting in reduced use of
adjuvant systemic chemotherapy in women with node-
negative ER-positive breast cancer (and increased use of hor-
monal therapy alone), the Z11 study results have led to a
decline in more extensive axillary surgery.

Young age is associated with increased risk of loco-
regional recurrence; however, data indicate no difference in
overall survival between BCS and mastectomy once radiation
therapy is utilized and thus age should not be a contraindica-
tion to BCS [34-36]. Surgical mastectomy may be associated
with psychological implications and a higher risk of compli-
cations which may result in treatment delays and worse cos-
metic outcomes.

TN and HER2+ subtypes accounted for an expected pro-
portion of breast cancer cases in this patient group; 17 and
25.5%, respectively. However, Y WBC may also have a more
aggressive phenotype within the more favorable HR+/HER2—
breast cancer subtype. A study by Sheridan et al. demonstrated
that young women with hormone receptor-positive breast can-
cer carried a worse prognosis than the same subtype in older
women. Age under 40 predicted inferior survivals in the lu-
minal subgroup, possibly driven by luminal-B cancer (though
further subtyping of the luminal group was not available) [37].

Fig. 4 Differences in
chemotherapy regimens between
C1 and C2. [AB anthracycline-
based, NAB non-anthracycline
based, N/A non-applicable (treat-
ed with hormonal therapy, re-

ceived no neo (adjuvant) therapy Cohort 1
or presented with denovo meta-
static disease), missing: data on
regimen received unavailable]
Cohort 2
+
0
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In our study, 56% of the patients who relapsed in C2 had HR+/
HER2- disease.

Most patients received multimodal therapy including sur-
gery, radiotherapy, chemotherapy, and ET where appropriate.
Therefore, these women generally undergo high-intensity
treatment. In line with previous studies demonstrating high
rates of chemotherapy administration in YWBC, 90% of
women underwent chemotherapy in this study cohort [38].
The EBCTG meta-analysis demonstrated a reduction in breast
cancer mortality in women younger than 50 who received
chemotherapy independent of tumor features [25]. In addition,
a large retrospective Danish study found that women aged
under 40 who did not receive chemotherapy had a higher
relative risk of death at 10 years of follow up compared to
women aged 45-49 [39]. However, it is unclear in the era of
molecular subtyping if age is an independent prognostic indi-
cator. It has been demonstrated that select populations of
young women can have good outcomes with ET alone [40].
In our study, we identified an increase in the use of adjuvant
hormonal therapy alone, possibly due to the advent of ODx
RS testing [41]. In C2, 8.9% received ET compared with 3.6%
in C1. Of note, 26 patients underwent ODx RS testing. This
assay was developed using populations of postmenopausal
women so there have been concerns about whether they are
reliable in young patients. However, accumulating interna-
tional data indicate that this assay is prognostic, independent
of patient age. Other than one patient with a low RS who
received ET alone and relapsed, 11 patients with low RS re-
main in remission at a median follow up of 53 months.

Significant changes in systemic therapies have occurred
over the past 10 years which have likely contributed to the
improved outcomes over time seen in our population. These
advances may be especially important in young women given
that they more often present with higher-risk tumors which
gain more relative benefit from chemotherapy and targeted
therapies than older women. This study highlights that the
use of non-anthracycline-based chemotherapy (i.e., TC) has
become considerably more prevalent and does not appear to
have had a negative impact on outcomes in our population.

Type of neo(adjuvant) chemotherapy

W AB
HNAB
M N/A

M Missing

50 100 150 200 250
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Fig. 5 Distant relapse data by
biomarker status
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We observed higher rates of PCR in C2, again reflecting
advances in treatment regimens and trastuzumab use. PCR
correlated with improved patient outcomes in certain biologic
subtypes. The impact of anti-HER2 therapy administered in
the neoadjuvant or adjuvant setting is highlighted by the re-
duced relapse rates in HER2+ patients in C2. Overall, 19.4%
of patients relapsed with metastatic disease and including
cases of de novo metastatic breast cancer, 24.3% of patients
were treated in the metastatic setting. In line with international
guidelines, women in our study received single-agent chemo-
therapy and ET where appropriate [42].

Our study has some limitations. Given its retrospective
nature, variation in patient management over time is a

Fig. 6 Overall survival in months

potential bias. There was some incomplete data, mainly re-
garding receptor status and therapies received, particularly in
ClI. There is limited follow-up at 10 years for women in C2.
Further follow-up is needed to verify that the improved out-
comes over time are durable. Many patients are awaiting
BRCA mutation testing so the current data reported is unlikely
to be a true reflection of the prevalence of BRCA mutations in
this population.

Results of our study indicate that outcomes remain subop-
timal for young patients with ER+/HER2— and TN breast
cancers. It is imperative that young women are viewed as a
target group for intensified research so that new therapeutic
targets and treatment modalities to counteract the worse

Overall Survival in C1 and C2

in patients with metastatic
disease, by cohort

0.87

0.6

Survival

0.4

0.2

Grouping
11
_1c2
—— C1-censored
—— C2-censored

I I I I I I
20 40 60 80 100 120

Time (months)

@ Springer



66

Ir J Med Sci (2019) 188:59-67

outcomes in this group are developed. We await with interest,
investigation of agents such as the cyclin-dependent kinase
(CDK) inhibitors, immunotherapy, and poly-ADP ribose po-
lymerase (PARP) inhibitors in these patients. Despite some
advances, little data exist regarding the optimal management
of both early and advanced breast cancer in these particularly
young patients and it remains unclear why young women
develop more aggressive tumors and to what degree their
treatment should be modified.

YWBC have potentially a long life expectancy on comple-
tion of therapy and therefore may encounter menopausal
symptoms, fertility and family planning issues, sexual dys-
function, bone morbidity, and genetic susceptibility. Thus, tai-
loring adjuvant therapies so that benefit is maximized and
toxicity minimized is of vital importance. Going forward,
gene signature profiling may provide a mechanism of optimiz-
ing care for these women. Ongoing global collaborative ini-
tiatives remain the way forward to make progress in this pa-
tient group.
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