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Early-onset breast cancer (EOBC) is defined as breast 
cancer diagnosed before the age of 40 (1). EOBC is 
relatively rare, accounting for only 5–7% of all breast cancer 
cases in high-income countries, although reports indicate 
its incidence may now be increasing in several of these (2,3). 
In contrast, in low- and middle-income countries where 
the population age structure and screening patterns differ, 
premenopausal breast cancer, including EOBC, represents 
a significant burden, accounting for an estimated 55% of all 
breast cancer cases (2,4,5). Importantly, EOBC remains a 
leading cause of death among young women under 40 years 
old worldwide (6,7).

Compared to breast cancers diagnosed in postmenopausal 
women, EOBC is often characterised by less favourable 
disease features, irrespective of stage at presentation. 
Women with EOBC are more likely to present with 
histological markers of poor prognosis, including with 
larger tumours, tumours of higher histological grade, 
lymphovascular invasion and aggressive molecular subtype 

including triple-negative (8,9). EOBC is also associated with 
a higher incidence of local recurrence, contralateral disease 
and distant metastasis than breast cancer in postmenopausal 
women (10-12). These features suggest that EOBC may 
represent a biologically differing entity, rather than simply 
an age-defined subgroup. Furthermore, the prevalence of 
germline pathogenic variants (GPVs) in BRCA1/2 and other 
breast cancer-predisposing genes are higher among women 
with EOBC compared to postmenopausal women, which 
may contribute to an increased risk of further in breast 
events, although there is no conclusive evidence that this 
translates into poorer overall survival or increased risk of 
distant disease-free survival in EOBC (13,14).

These distinctions, particularly regarding locoregional 
recurrences (LRRs), raise important questions about the 
applicability of data derived mainly from older breast 
cancer populations, especially in relation to the efficacy 
of breast-conserving therapy (BCT), which is now the 
standard treatment for women with early-stage invasive 
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breast cancer. Although long-term studies in predominantly 
postmenopausal cohorts demonstrate equivalent recurrence 
and survival outcomes between BCT and mastectomy 
(15-17), evidence remains limited to confirm whether 
these findings extend to women with EOBC, given their 
potentially distinct tumour biology and higher risk of LRR. 
Notably, many earlier studies reporting higher rates of 
LRR following BCT compared with mastectomy in EOBC 
predate the modern treatment era (18-20), including the use 
of neoadjuvant chemotherapy, platinum-based regimens, 
human epidermal growth factor receptor 2 (HER2)-
targeted therapy, as well as more recent advances such as 
immunotherapy, Cyclin-Dependent Kinase 4/6 (CDK4/6) 
and polyadenosine-diphosphate-ribose polymerase (PARP) 
inhibitors. These advances may collectively contribute to 
lower LRR rates, which have reduced with time, regardless 
of surgical approach.

Recently published data from the Young Women’s Breast 
Cancer Study (YWS), reported by Dominici et al. (21),  
provide timely evidence addressing this question by 
examining long-term locoregional outcomes in a modern 
cohort of 1,135 women diagnosed with stage I–III breast 
cancer at age 40 years or younger, treated between 2006 and 
2016. They reported a relatively low rate of isolated LRR 
(5.6%) at a median follow-up of 10.1 years, comprising 
5.2% local and 0.4% regional recurrences. No significant 
differences in LRR were observed between locoregional 
treatment type within molecular subtypes, consistent with 
broader breast cancer data suggesting that tumour biology 
may have a greater influence on recurrence than surgical 
approach (22).

It is interesting to compare these findings with those of 
the United Kingdom (UK) Prospective Study of Outcomes 
in Sporadic and Hereditary Breast Cancer (POSH), one 
of the largest prospective cohort studies of EOBC to date, 
which provides important insights into the natural history 
and outcomes of EOBC prior to the widespread use of 
contemporary systemic therapies. Maishman et al. reported 
significantly higher local recurrence rates following BCT 
compared with mastectomy at 5 years (5.3% vs. 2.6%, 
P<0.001) and 10 years (11.7% vs. 4.9%, P<0.001) (23).  
In contrast, Dominici et al. observed no significant 
difference in the cumulative incidence of LRR between 
BCT and mastectomy (without chest wall radiotherapy) 
at 5 years (2.9% vs. 3.7%) and 10 years (6.7 % vs. 6.5%). 
The cumulative incidence of LRR after mastectomy with 
radiotherapy in the YWS study was 1.9% at 5 years and 2.4% 
at 10 years. Additionally, in the POSH study, multivariable 

analysis showed that oestrogen receptor (ER) and HER2 
status were not independent predictors of LRR, although 
the confidence intervals were wide and longer follow-up is 
warranted. Similar findings were observed in YWS.

Despite differences in recruitment catchment [United 
States of America (USA) for YWS and UK for POSH] 
and enrolment periods (YWS 2006–2016 and POSH 
2000–2008), the baseline characteristics of the YWS and 
POSH cohorts are remarkably similar. In both studies, 
more than half of participants were aged 36 to 40 years, 
reflecting the typical age distribution of EOBC. Both 
cohorts also consisted predominantly of White participants 
(84.5% in YWS and 92.4% in POSH), which may limit the 
generalisability of their findings to more ethnically diverse 
contemporary breast cancer populations.

Tumour characteristics were likewise comparable 
between cohorts. Tumour stage distribution was similar, 
with T1 (49.6% in YWS vs. 48.2% in POSH), T2 (38.2% 
vs. 39.8%), T3 (10.6% vs. 6.2%), and T4 (1.3% vs. 0.2%) 
disease showing closely matched patterns. Pathological 
nodal involvement was slightly lower in YWS than in 
POSH (45.2% vs. 51.2%), which may reflect differences in 
the use of neoadjuvant chemotherapy. Histological grade 
closely mirrored between cohorts: grade 1 (6.5% in YWS 
vs. 5.7% in POSH), grade 2 (33.7% vs. 33.7%) and grade 3 
(59.0% vs. 60.6%). The distribution of histological tumour 
subtypes in the two cohorts was similar as well, with triple-
negative (17.7% vs. 20.4%), HER2-positive (28.3% vs. 
27.3%), and ER-positive (73.7% vs. 66.0%) disease. Overall, 
these comparisons indicate that the superior locoregional 
outcomes observed in the YWS cohort are unlikely to 
be due to differences in baseline tumour characteristics, 
and may instead result from advances in systemic and 
locoregional management that have occurred with time.

Indeed, a higher percentage of patients in the YWS 
cohort received neoadjuvant chemotherapy compared 
with POSH (28.1% vs. 15.5%), as well as higher rates of 
HER2-targeted therapy (92.2% vs. 12.5%) and endocrine 
therapy (75.8% vs. 63.3%) use. It should be noted that 
recommendations for adjuvant systemic therapy evolved 
over the course of the POSH study period, with adjuvant 
trastuzumab for HER2-positive breast cancer becoming 
routinely available in the UK only from 2006, after the 
majority of recruitment was completed. The markedly 
lower use of HER2-targeted therapy in POSH therefore 
reflects treatment guidelines and availability at the time.

Interestingly, the mastectomy rate in the YWS cohort 
was significantly higher (69.0%), with a substantial 
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proportion being bilateral mastectomies (42.9%). In 
contrast, the POSH cohort had a lower overall mastectomy 
rate (50.2%), with only 3.9% undergoing immediate 
bilateral mastectomy. This difference is notable despite 
the majority of tumours being T1–2 stage (87.8% in YWS 
and 88.0% in POSH) and YWS representing a relatively 
more modern cohort. A considerable proportion of patients 
in the YWS cohort who underwent mastectomy also 
received post-mastectomy chest wall radiotherapy (37.5%), 
despite only 1.3% having T4 disease, reflecting a modern 
comprehensive approach to locoregional control in this 
high-risk cohort.

The relatively high rate of bilateral mastectomy in the 
YWS cohort, despite the low expected incidence of bilateral 
breast cancers at presentation (less than 1% in POSH), 
may be partly explained by differences in access to germline 
genetic testing. During the POSH study period, clinical 
genetic testing rates were low, whereas in YWS, genetic 
testing for inherited GPVs was more widespread, with 
86.4% of participants undergoing testing and 11.5% testing 
positive for a BRCA1/2 GPV. Notably, the percentage of 
BRCA1/2 GPV carriers in POSH was relatively similar to 
the YWS cohort at 12.3%. However, genetic testing in 
POSH was conducted as part of the research protocol, and 
participants may or may not have undergone clinical genetic 
testing. Importantly, the results of the research-based genetic 
testing in POSH were not directly disclosed to participants, 
limiting its influence on surgical decision-making.

Broader access to genetic testing for inherited GPV, 
particularly BRCA1/2 mutations, can influence surgical 
decision-making due to the associated risk of contralateral 
breast cancer. Although BRCA mutation carrier status was 
available in the study reported by Dominici et al., LRR 
analyses were not stratified by carrier status. Further analysis 
stratified by BRCA carrier status would be valuable to 
determine whether outcomes differed between carriers and 
non-carriers. Notably, data from a contemporary cohort of 
BRCA GPV carriers showed no significant difference in local 
recurrence or overall survival between BCT and mastectomy 
after a median follow-up of 7.9 years (24). A higher incidence 
of contralateral breast cancer was observed among those 
undergoing unilateral breast surgery however, although the 
median age of women in that cohort was 44 years.

The comparison between the study by Dominici et al. and 
POSH highlights the significant progress in locoregional 
control among young women with EOBC. Advances in 
systemic therapy, precision radiotherapy techniques and 
broader indications for radiotherapy have substantially 

reduced LRR in EOBC, challenging the long-standing 
perception that BCT provides inferior local control in this 
high-risk population. However, paradoxically, mastectomy 
rates, particularly bilateral mastectomy, remain high as shown 
in the YWS cohort. This indicates that surgical decisions in 
EOBC are influenced by factors beyond oncological risk, 
including increased access to germline testing, perceived 
recurrence risk among clinicians and patients, reconstructive 
options, and psychological well-being (25-27). While 
radiotherapy remains an essential treatment modality in 
locoregional management, its potential long-term adverse 
effects warrant consideration, particularly in younger 
women (27,28). As clinical outcomes continue to improve, 
locoregional treatment planning for EOBC should integrate 
survivorship and psychosocial considerations, including body 
image and overall quality of life.

Future work should focus on continued follow-up of 
EOBC cohorts, as the risk of ER-positive breast cancer 
recurrence can occur steadily for up to 20 years (29).  
The higher prevalence of  GPV in breast  cancer-
predisposing genes among women with EOBC compared 
to postmenopausal women makes late second primary 
breast cancers a particular consideration. Stratifying LRR 
analyses by GPV status will provide valuable insights into 
the efficacy of contemporary treatments and help guide a 
more individualised approach to locoregional management 
for this high-risk subgroup. Additionally, future cohorts 
should prioritise the inclusion of more ethnically diverse 
and underrepresented populations, where outcomes are 
often worse, to ensure the relevance and generalisability of 
findings.

In conclusion, the study reported by Dominici et al.  
represents a significant advance in understanding locoregional 
outcomes in EOBC within the context of contemporary 
multidisciplinary care. Its large, well-characterised cohort 
and long-term follow-up provide valuable reassurance 
that excellent locoregional control can be achieved with 
modern treatment strategies, including BCT, across tumour 
subtypes. By contextualising its findings alongside other 
prospective cohorts such as POSH, the study demonstrates 
the considerable progress in systemic and locoregional 
therapy for young women with EOBC and reinforces the 
importance of continued long-term prospective research in 
this unique and important population.
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