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ABSTRACT

Background. Breast cancer in young women (ages 18–40

years) is rare, yet remains a leading cause of cancer-related

death. Time to treatment (TTT) is an increasingly impor-

tant factor in breast cancer outcomes, specifically time to

systemic therapy. Our objective was to review patterns of

care for young women presenting with invasive breast

cancer and compare TTT for surgery first versus neoadju-

vant chemotherapy (NAC).

Patients and Methods. A retrospective chart review of

young women with non-metastatic, non-inflammatory

invasive breast cancer between 2012 and 2018 at a single

institution was completed. The primary outcome was time

to first treatment (surgery or NAC).

Results. One hundred forty-two young women were trea-

ted for invasive breast cancer during the study period. The

majority of patients underwent surgery first (57.7%) com-

pared with NAC (42.3%). Women who underwent NAC

were more likely to have abnormal lymph nodes on

imaging (p = 0.002) and clinical exam (p\ 0.0001) and

were also more likely to have larger tumor sizes

(p\ 0.05). The majority of triple negative patients

underwent NAC first (88% [14/16]). Median TTT was

significantly longer for surgery (27 [range 7–70] days)

versus (20.5 [3–50] days) chemotherapy (p = 0.004).

Median number of additional hospital visits prior to sur-

gery was 4 (range 1–8) versus 5 (0–11) for NAC

(p\ 0.001).

Conclusions. Young women with breast cancer who

undergo NAC have a shorter TTT and clinically similar

median number of hospital visits compared with women

undergoing surgery first. These results support the use of

NAC in young women, when indicated, as additional

workup and consultations prior to NAC do not delay care.

Breast cancer is the most common cancer diagnosis in

women, being prevalent in both older and young women.1

However, the disease differs considerably between the two

cohorts. Compared with older women, breast tumors in

young women are likely to be larger in size, higher grade,

node positive, and have a higher number of nodes

involved.2 Breast cancer in young women has been regar-

ded as a ‘‘unique biological entity.’’3 A landmark

retrospective study of nearly 500,000 women with invasive

breast cancer demonstrated that breast cancer in young

women has distinct oncologic signaling pathways and

chemosensitivities, a finding which may have important

therapeutic implications.4 Young women also have a

higher incidence of triple negative cancers compared with

older women.5 Triple-negative tumors have a worse prog-

nosis compared with tumors that have at least one positive

receptor.6,7 This worse prognosis may be a result of less

targeted therapies available for triple negative carcinomas

compared with estrogen receptor positive and HER2 pos-

itive cancers. Young women are also more likely to present

with a self-detected cancer, and more likely to be diag-

nosed at a later stage.8 Higher breast density in young
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woman is difficult to interpret on mammography, making

diagnostic imaging also more challenging in this cohort.8

Sadly, young women are up to 1.5 times more likely to die

from their breast cancer compared with older women,9,10

and more likely to have local recurrence.11,12 Therefore,

young age in and of itself is regarded as a risk factor for

recurrence.13 Interestingly, young women are more likely

to require chemotherapy in their treatment course yet tra-

ditional indications for neoadjuvant chemotherapy (NAC)

are often applied to young women. These practices persist

despite trends in the literature towards a survival advantage

to NAC for specific cancer subtypes in this patient

cohort.14 Specifically, age is not a factor in selecting

chemotherapeutic regimens to treat breast cancer.13 How-

ever, older women are also more likely to have multiple

comorbidities, which are taken into consideration when

making treatment decisions. Other factors, including hor-

mone and HER2 receptor status, and tumor grade,

proliferation, and stage, should also be taken into account

when considering therapeutic regimens.15 Older women,

specifically patients over the age of 65 years, are more

likely to require dose modifications in systemic

therapies.16,17

Time to treatment (TTT) is an increasingly important

factor in breast cancer outcomes and has gained recent

attention in the literature. TTT is defined as the period from

diagnosis of breast cancer, or alternatively from initial

consultation to receipt of first breast cancer treatment. TTT

may also be assessed in terms of time to receipt of adjuvant

therapy, for example, time to adjuvant chemotherapy fol-

lowing breast cancer surgery. Specifically, longer time to

breast cancer surgery following diagnosis is associated

with decreased overall survival (OS), breast-cancer mor-

tality, and overall mortality.18,19 Longer time to surgery

following NAC is also associated with worse OS and dis-

ease-free survival (DFS).20,21 Furthermore, longer time to

adjuvant chemotherapy and radiation therapy are associ-

ated with worse OS and DFS.22–25

To our knowledge, there is limited evidence surrounding

time to NAC in young women. Therefore, the objective of

this study was to review the patterns of care for women age

40 years or younger presenting with invasive breast cancer

and specifically compare the TTT for surgery versus NAC.

Number of additional visits to the hospital following cancer

diagnosis prior to first treatment received was also

evaluated.

PATIENTS AND METHODS

A single-institution retrospective chart review was

conducted on all women diagnosed with non-metastatic

invasive breast cancer between the ages of 18 and 40 years

who were referred to a regional breast cancer center.

Records from 1 January 2012 to 31 December 2018 were

searched for patients with a primary diagnosis of non-

metastatic invasive breast cancer who received either

surgery or NAC as their first treatment. All patients

underwent surgery during the study period. Patients with a

diagnosis of ductal carcinoma in situ, inflammatory breast

cancer, or recurrent breast cancer were excluded. Patients

who did not undergo surgery or NAC during the study

period were excluded. Patients whose workup and care

were not entirely at the center of interest were excluded as

the number of additional hospital visits could not be

assessed in these patients.

Data was collected regarding patient, clinical, and tumor

characteristics; additional consultations and diagnostic

imaging; and dates of first surgery or systemic therapy.

Race, ethnicity, and socioeconomic data was not reported

as this information was not available. TTT was recorded as

number of days between initial consultation with a breast

cancer specialist (surgical, medical, or radiation oncolo-

gist) to the date of receipt of first treatment, either surgery

or NAC. Visits with breast cancer specialists at the single

institution of interest were not coordinated to occur on the

same day. Number of additional hospital visits was recor-

ded as the number of distinct dates the patient visited the

hospital between initial consultation and first treatment. For

example, an ECHO and port insertion that occurred on the

same date was recorded as a single hospital visit. Initial

consultation and first treatment were not counted as addi-

tional visits. As this project is a quality improvement

initiative, it was exempt from research ethics approval.

Univariate analysis was performed to compare charac-

teristics of patients who were treated with surgery first to

those who were treated with NAC first. Chi-square test (or

Fisher’s exact test in cases where expected cell count

was\ 5) was used to compare categorical variables. A

two-sample t-test or Wilcoxon rank sum test was used to

examine continuous variables (normally and non-normally

distributed, respectively). A multivariable log transformed

linear regression was performed to identify independent

predictors of TTT. Predictors included were determined by

clinical significance a priori. All statistical analyses were

performed using SAS 9.3 (SAS Institute Inc., Cary, NC,

USA).

RESULTS

Between 1 January 2012 and 31 December 2018, 142

young women (\ 40 years) underwent treatment for inva-

sive breast cancer at our regional cancer center. Of these

women, 82 (58%) underwent surgery first, while 60 (42%)

underwent NAC as their first treatment. Women who
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underwent NAC first were more likely to have abnormal

lymph nodes on imaging (p = 0.002) and clinical exam

(p\ 0.0001), and more likely to have larger tumor sizes

(p\ 0.05). The majority of triple negative and HER2?ve

patients underwent NAC first (88% [14/16] and 96% [17/

18] respectively). Additional clinical and imaging charac-

teristics of the patient cohorts are presented in Table 1.

The median TTT for women undergoing surgery first

was 27 days (range 7–70 days). The median TTT for

women undergoing NAC first was 20.5 days (range 3–50

days). The difference in TTT between these two cohorts

was statistically significant (p = 0.007). The median num-

ber of days visiting the hospital prior to the first treatment

for women receiving surgery first was 4 (range 1–8). The

median number of days visiting the hospital prior to the

first treatment for women receiving NAC first was 5 (range

0–11). The difference in number of days attending the

hospital between these two cohorts was statistically sig-

nificant (p\ 0.0001). Reasons for additional visits to the

hospital were for diagnostic imaging, biopsies, and visits

with allied health such as social workers or

physiotherapists.

On multivariable regression, patients undergoing NAC

compared with surgery as first treatment, had a 21.4%

shorter TTT (p = 0.035)—the equivalent of approximately

5 days. Tumor size and presence of abnormal lymph nodes

on preoperative imaging were not independently associated

with a reduced TTT.

DISCUSSION

Young women with breast cancer who undergo NAC as

their first treatment have a significantly shorter TTT despite

more advanced disease compared with those undergoing

surgery first. While this difference is statistically signifi-

cant, further research is required to assess whether it has an

effect on survival or oncologic outcomes. Young women

receiving NAC had a greater incidence of positive axillary

lymph nodes and larger tumor sizes compared with the

surgery-first cohort. This finding of more advanced disease

in NAC patients is likely explained by recognizing these

clinical characteristics as relative indications for NAC.26

Patients undergoing NAC had, on average, one more hos-

pital visit than patients receiving surgery first.

We sought to expand TTT literature on breast cancer

specifically in young women given the unique features of

this population highlighted in the introduction and the

paucity of TTT data in this cohort. To our knowledge, this

is the first study to compare TTT for surgery versus NAC

specifically in young women with breast cancer. Akhtar

et al. compared time to NAC versus surgery in a broader

age range of patients with invasive breast cancer, aged 18

years or older, and found similar results to our younger

cohort. In their study, median time to NAC was 22 days

(similar to our median of 20.5 days) and median time to

surgery was 31 days (our median was 27 days).27 TTT was

similar between the aforementioned study and our study,

despite the fact that these analyses assessed different

models of healthcare—the American and Canadian

healthcare systems.

While survival outcomes regarding delays in TTT for

breast cancer surgery and other adjuvant therapies have

been assessed in the literature, associations between time to

NAC and survival is not well studied. Livingston-Rosanoff

et al. assessed time to NAC in a large retrospective review

of women aged 18 years or older diagnosed with stage I to

III invasive breast cancer and found a median time to NAC

of 4 weeks. In their analysis, time to NAC was not asso-

ciated worse survival outcomes in triple negative or

HER2? cancers (hormone receptor positive and HER2-

patients were excluded from the study), with authors con-

cluding that delays of initiation of NAC up to 6 months do

not impact survival outcomes. However, this study had a

broader age range than our study, with a median age of 52

years of age, which is significantly older than our median

age of 35.8. Further studies would need to assess correla-

tions between time to NAC and OS specifically in young

women, given that other studies have shown that NAC may

offer a survival benefit and higher likelihood of pathologic

complete response (pCR) in young women.14,26 Con-

versely, associations between time to surgery and OS have

been better established. Longer time to surgery following

breast cancer diagnosis is associated with decreased OS,

and increased breast-cancer mortality and overall mortal-

ity.18,19 However, delays less than 30 days are unlikely to

be statistically significant. As such, when indicated, NAC

should be considered as initial form of treatment in young

women with invasive breast cancer.

Several studies have found that the use of NAC in the

treatment of locally advanced breast cancer has been

increasing over time.26,28,29 The indications for NAC

include node positive or T3 tumors as well as tumors at

least 2 cm in size that are triple negative or HER2?.30,31

Advantages of NAC include downstaging the primary

tumor to improve operability and potentially enable breast-

conserving surgery in patients previously requiring mas-

tectomy; allowing for earlier treatment of distant micro-

metastases; enabling assessment of tumor response to tar-

geted agents; enabling prognostication given clinical and

pathologic response; and decreasing the necessity for

axillary lymph node dissection in node-positive

patients.32,33 The potential for breast conservation in a

young population should not be overlooked for several

reasons including body image, sexual health, and anxiety

issues associated with more extensive surgery.34 More
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TABLE 1 Baseline characteristics of breast cancer patients undergoing neoadjuvant chemotherapy

Entire cohort

n = 142 (%)

Surgery first

n = 82 (%)

NAC

n = 60 (%)

p value

Age, years: mean [SD] 35.8 [4.2] 36.7 [4.1] 34.6 [4.1] \ 0.001

Primary diagnosis: n (%) 0.25

IDC 130 (91.6) 73 (89.0) 57 (95.0)

ILC 5 (3.5) 4 (4.9) 1 (1.7)

Invasive mixed carcinoma 1 (0.7) 0 1 (1.7)

Other 6 (4.2) 5 (6.1) 1 (1.7)

Receptors on biopsy: n (%) 0.002

ER?PR?HER-2– 40 (46.0) 23 (79.3) 17 (29.3)

ER?PR?HER-2? 11 (12.6) 1 (3.4) 10 (17.2)

ER–PR–HER-2? 5 (5.8) 0 5 (8.6)

ER–PR–HER-2– 16 (18.4) 2 (6.9) 14 (24.1)

ER?PR–HER-2– 10 (11.5) 2 (6.9) 8 (13.8)

ER?PR–HER-2? 2 (2.3) 0 2 (3.4)

Missing 55

Receptors on final surgical excision: n (%) \ 0.0001

ER?PR?HER-2– 33 (23.6) 30 (37.0) 3 (5.1)

ER?PR?HER-2? 10 (7.1) 9 (11.1) 1 (1.7)

ER–PR–HER-2? 5 (3.6) 4 (4.9) 1 (1.7)

ER–PR–HER-2– 9 (6.4) 5 (6.2) 4 (6.8)

ER?PR–HER-2– 9 (6.4) 4 (4.9) 5 (8.5)

ER?PR–HER-2? 2 (1.4) 1 (1.2) 1 (1.7)

Not repeated 25 (17.9) 1 (1.2) 24 (40.7)

Other 4 (2.9) 4 (4.9) 0

Missing 2

Breast density n (%) 0.63

Extremely dense 22 (15.6) 12 (14.6) 10 (17.0)

Heterogeneous 63 (44.7) 34 (41.5) 29 (49.2)

Scattered 20 (14.2) 13 (15.8) 7 (11.9)

Fatty 2 (1.4) 2 (2.44) 0

Not reported 34 (24.11) 21 (25.6) 13 (22.0)

Missing 1

BI-RADS at time of Bx n (%) 0.5

4A 17 (12.7) 11 (13.9) 6 (10.9)

4B 26 (19.4) 19 (24.0) 7 (12.7)

4C 2 (1.5) 1 (1.3) 1 (1.8)

4 2 (1.5) 1 (1.3) 1 (1.8)

5 87 (64.9) 47 (59.5) 40 (72.7)

Missing 8

Breast imaging performed prior to consultation: n (%)

Mammogram 131 (92.2) 76 (92.7) 55 (91.7) 0.83

Breast ultrasound 142 (100.0) 82 (100.0) 60 (100.0) n/a

Axillary ultrasound 127 (89.4) 68 (82.9) 59 (98.3) 0.003

Breast MRI 47 (33.1) 31 (37.8) 16 (26.7) 0.164

Breast biopsy(ies) 139 (97.9) 82 (100.0) 57 (95.0) 0.041

ALN Bx 43 (30.3) 17 (20.7) 26 (43.3) 0.004

Abnormal LNs on preconsult imaging 66 (46.8) 28 (34.2) 38 (64.4) 0.002

Palpable LNs on clinical exam 42 (29.6) 12 (14.6) 30 (50.0) \ 0.0001
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recently, during the COVID-19 pandemic, utilization of

NAC has increased due to deferred breast cancer surgeries

as a result of operating room closures.35 With the uncer-

tainty posed by future waves of COVID-19 and emergence

of new virus variants, it is critical to consider the viability

of NAC as a first treatment option in young women when

surgery may be delayed.

Patients receiving NAC first had one additional visit

prior to initiating treatment compared with those under-

going surgery first, with a median of five visits for NAC

patients compared to four for surgery first. It is important to

consider the burden of repeat hospital visits on the patient.

Each additional visit may have financial implications: time

off work, commuting and parking fees, childcare fees

especially in women less than 40 years with young chil-

dren; as well as psychosocial implications, such as anxiety

or fatigue with visiting the hospital. Every visit to the

hospital may be a reminder to the patient of their disease.

As such, it is beneficial to consider implementation of

multidisciplinary care clinics in the treatment of young

women with breast cancer to reduce the financial and

emotional burden for patients associated with repeat hos-

pital visits. Young women in particular may benefit from a

multidisciplinary approach to treatment given unique fer-

tility, sexuality, and pregnancy considerations in this

cohort.13

Our study was limited by the retrospective nature of the

data as there may be missing entries for clinical variables,

such as tumor receptors, or hospital visits. Some patients

may have completed staging investigations at different

hospital networks or completed staging investigations prior

to the initial consult visit. While we attempted to determine

and exclude these patients, this was limited by the retro-

spective nature of the data. As such, the median number of

hospital visits may have been underestimated. We were

also unable to ascertain the reason for possible delays in

treatment based on our data. We recognize that personal

patient factors and demographics may impact TTT. For

instance, race and ethnicity has been demonstrated in the

literature to be associated with delays in treatment.36

Unfortunately, race and ethnicity data were not available

for our analysis; this presents an interesting future study to

assess associations between TTT and race and ethnicity,

comparing NAC versus surgery cohorts. Furthermore,

preservation of fertility is a commonly cited reason for

treatment delay.13 Treatment delays in pursuit of fertility

preservation are more likely to occur in patients receiving

surgery first, whereas patients undergoing NAC are more

likely to decline fertility preservation in order to pursue

timely treatment.37 This presents a potential source of bias

towards treatment delays in the surgery-first cohort. Fur-

thermore, confounding bias (both measured and

unmeasured) exists between the two cohorts, including the

fact that the NAC cohort was more likely to have node

positive disease, larger tumor sizes, and triple negative

tumors as compared with the surgery-first cohort.

In addition, TTT is often regarded in the literature as

time from initial diagnosis to first treatment, though some

define TTT beginning from initial consultation. As the

primary goal of our quality initiative is to implement a

same-day multidisciplinary clinic, we chose to evaluate the

TTT from the first consultation to first treatment as this is

the portion of care that our proposed clinic will impact. In

addition, due to limitations of our dataset, the date of

diagnosis was not always reliable.

Encouragingly, TTT for both surgery and NAC is less

than 30 days within our single-payer healthcare organiza-

tion. This timeframe meets provincial guidelines of 28 days

for time to surgery for non-immediately life-threatening

cancers;38 however, no guidelines exist for time to NAC.

A Canadian National Expert consensus recognized that

there are gaps in the literature regarding NAC, especially

when compared with other forms of breast cancer treat-

ment.39 In light of the paucity of evidence, they suggest

that breast cancer providers shoulder consider consensus

statements that takes high-level evidence into account as

Table 1 (continued)

Entire cohort

n = 142 (%)

Surgery first

n = 82 (%)

NAC

n = 60 (%)

p value

Size reported on preconsult imaging 129 (91.5) 75 (91.5) 54 (91.5) 0.99

Median size of breast mass [range] (cm) 2.6 [0.5–9.8] 2.2 [0.5–9.0] 3.6 [0.9–9.8] \ 0.0001

Multifocal disease suspected 39 (27.7) 22 (26.8) 17 (28.8) 0.2

Multicentric disease suspected 27 (19.2) 12 (14.6) 15 (25.4)

Suspicion of inflammatory on exam 3 (2.1) 0 3 (5.0) 0.041

Bx results available at date of consultation 135 (95.1) 77 (93.9) 58 (96.7) 0.45

IDC invasive ductal carcinoma, ILC invasive lobular carcinoma, ER estrogen receptor, PR progesterone receptor, HER2 human epidermal

growth factor receptor 2, BI-RADS Breast Imaging Reporting and Database System score
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the best approach to considering NAC in a patient’s breast

cancer treatment pathway. Our study adds to the evidence

surrounding NAC, particularly in young women, which

experts can consider when making treatment decisions.

In summary, the results of this study support the use of

neoadjuvant chemotherapy in young women with breast

cancer, when indicated, to ensure timely access to care.

Time to NAC can be significantly shorter than time to

surgery, by 6.5 days in the current study, which may have a

psychological impact on young women. Further assessment

is required to assess whether this amount of time is clini-

cally significant in regard to survival and psychological

outcomes in young women.

FUNDING None.
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