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Abstract

Patients with hormone receptor-positive (HRpos), HER2-negative (HER2neg) breast

cancer (BC) benefit less from neoadjuvant chemotherapy (NACT) than patients with

triple-negative and HER2-positive BC. In this retrospective analysis of the phase IV

PreFace clinical trial (NCT01908556), where postmenopausal HRpos BC patients

(n = 3297) were treated with 5-year upfront adjuvant letrozole therapy, we

evaluated the prognosis of patients treated with adjuvant versus neoadjuvant che-

motherapy in HRpos/HER2neg early-stage BC. HRpos/HER2neg patients with infor-

mation on (neo)adjuvant chemotherapy (n = 2895) were retrospectively selected
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from all patients enrolled in the PreFace trial. Invasive disease-free survival (iDFS)

and overall survival (OS) were compared between patient groups that were treated

with neoadjuvant or adjuvant chemotherapy. Chemotherapy was given to 1051

patients (36.3% of all patients), of which 874 (83.2%) received adjuvant chemother-

apy and 177 (16.8%) NACT. Pathologic complete response (pCR) rate in the NACT

group was 6.9%. Patients treated with NACT had a worse outcome than those trea-

ted with adjuvant chemotherapy (5-year iDFS rate 81% vs. 88%; 5-year OS rate 89%

vs. 93%). This effect was maintained after adjusting for age, BMI, lymph node status,

grading, tumor size, and histology (hazard ratio for iDFS: 1.95 (95%CI: 1.28–2.95);

hazard ratio for OS: 2.13 (95%CI: 1.24–3.66)). Further adjustment for taxane-based

regimes did not alter results. In conclusion, in this retrospective analysis of patients

with early-stage HRpos/HER2neg BC, patients with NACT had a more unfavorable

prognosis than patients treated adjuvantly, independent of patient and tumor charac-

teristics. Prognosis of neoadjuvant patients might be affected by resistance mecha-

nisms, warranting further investigation.

K E YWORD S

adjuvant chemotherapy, breast cancer, hormone receptor-positive/HER2-negative, neoadjuvant
chemotherapy, phase IV clinical trial

What's New?

Neoadjuvant chemotherapy (NACT) can be highly effective for patients with early-stage breast

cancer. Patients with hormone receptor-positive (HRpos), HER2-negative (HER2neg) breast can-

cer, however, may benefit less from NACT. Here, the authors investigated survival outcomes

with adjuvant chemotherapy or NACT in a population of postmenopausal HRpos/HER2-neg

patients treated with letrozole-based adjuvant therapy. Analyses show that invasive disease-

free and overall survival rates were higher for patients who received adjuvant chemotherapy

versus NACT. Similar results were observed after adjustment for confounders and for taxane-

based regimens. The findings warrant further investigation of drug resistance and prognosis in

different populations of early-stage breast cancer patients treated with NACT.

1 | INTRODUCTION

The introduction of neoadjuvant chemotherapy for patients with

early-stage breast cancer (eBC) has changed both clinical practice and

the scientific approach to developing novel therapeutics for this

patient population. Neoadjuvant treatment can be employed as a first

opportunity to test tumor therapy response in vivo, as well as a mea-

sure for treatment (de-)escalation according to the response to said

neoadjuvant treatment. Numerous studies have shown that patients

who achieve pathologic complete response (pCR) after neoadjuvant

treatment have a better prognosis than those not achieving pCR.1–5

This is particularly true for patients with triple negative (TNBC) and

HER2-positive (HER2pos) BC.1 Importantly, the proportion of patients

achieving pCR after neoadjuvant chemotherapy differs between molec-

ular subtypes, with the lowest pCR rates (2%–11%) reported in hor-

mone receptor-positive (HRpos), HER2-negative (HER2neg) BC.6

Currently, the pCR rate is considered a biomarker for additional post-

neoadjuvant therapy. After pCR achievement, postneoadjuvant therapy

is generally not advised, even though standard adjuvant treatment can

be initiated irrespective of pCR. In contrast, patients who do not

achieve pCR, thus having a more unfavorable prognosis, can receive

postneoadjuvant treatment.7

Even though benefits with neoadjuvant therapy have been

reported, discussions on whether improved pCR directly translates to

better survival are ongoing. Whereas pCR improvement formed the

basis for accelerated approval of pertuzumab in the neoadjuvant setting

by the Food and Drug Administration (FDA),8,9 this approach has not

been widely adopted after further scientific investigation into the trans-

lation of improved pCR into better survival. Instead, each case is now

considered individually.8 Additionally, a meta-analysis indicated that

pCR improvement should not be used as a surrogate for prognosis

improvement in neoadjuvant clinical trials, not even in TNBC and

HER2pos patient populations.10

The disconnect between pCR achievement and prognosis in some

patients may be due to resistance to neoadjuvant treatment, as

well as other factors influencing prognosis after neoadjuvant
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chemotherapy. Recent data suggest that in certain patients, the resid-

ual tumor might change molecular and cellular status and develop an

increased likelihood to metastasize.11–14 Furthermore, in HRpos/

HER2neg breast cancer, resistance to endocrine treatments can also

affect prognosis.15 Due to these resistance mechanisms, some patient

populations might benefit more from adjuvant than neoadjuvant che-

motherapy. In a meta-analysis that pooled data of 4756 BC patients

who received either neoadjuvant or adjuvant chemotherapy between

1983 and 2002, no difference in the risk for distant recurrences or all-

cause mortality was observed.15 Nevertheless, there may still be differ-

ences according to some patient and tumor characteristics. Due to the

large number of patients recruited in the 1980s and 1990s, the hormone

receptor status of the majority of patients (74%) in the meta-analysis was

unknown. Furthermore, only one study in this analysis used a taxane-

based chemotherapy regimen, which is now considered the standard.16

The limited power of this subgroup analysis underscores the need for

additional evidence regarding cancer subtype-specific resistance to

neoadjuvant chemotherapy. Given the high pCR rates observed in

patients with TNBC and HER2pos disease, which correlate with a more

favorable prognosis, it may be advisable to further evaluate the HRpo/

HER2neg population, where pCR rates are relatively low and the discus-

sion into potential therapy de-escalation strategies is ongoing. Therefore,

we here performed a retrospective analysis in a population of postmeno-

pausal patients with early-stage HRpos/HER2neg BC who had partici-

pated in the Phase IV PreFace trial and received a uniform endocrine

treatment (5 years of adjuvant letrozole) in order to investigate the effect

of neoadjuvant versus adjuvant chemotherapy on prognosis.

2 | METHODS

2.1 | Clinical trial

The PreFace Study (Evaluation of PREdictive FACtors Regarding the

Effectivity of Aromatase Inhibitor Therapy, NCT01908556) was a pro-

spective, open-label phase IV clinical trial in patients with HRpos

eBC.17 The study was conducted between 2009 and 2016 in

220 study sites across Germany. Postmenopausal patients with

HRpos eBC were eligible if their attending physician recommended

adjuvant upfront letrozole treatment for a duration of 5 years accord-

ing to the summary of product characteristics for letrozole. No spe-

cific requirements regarding risk profiles were made. Letrozole

treatment was recommended to begin as soon as possible after final

surgery or completion of (neo)adjuvant chemotherapy. The primary

analysis has been published elsewhere.17

2.2 | Patients

HRpos/HER2neg patients with information on neoadjuvant and adju-

vant chemotherapy (n = 2895) were selected from all patients

enrolled in the PreFace study. A study flow chart is presented in

Figure 1. HER2pos patients, who were generally eligible for inclusion

in the PreFace study, were excluded from this analysis on the basis

that HER2pos neoadjuvant treatment has markedly different pCR

rates and a relatively high degree of correlation between pCR results

and prognosis.1 Documentation of (neo)adjuvant chemotherapy and

final surgery was part of the PreFace study.

2.3 | Histopathology

Both hormone receptor and HER2 assessment were recommended in

accordance with the ASCO/CAP guidelines.18,19 A central review of

histopathological assessment or immunohistochemistry was not con-

ducted. In line with guidelines, the estrogen receptor (ER) and proges-

terone receptor (PgR) status were defined as positive if ≥1% of the

cells were stained. A positive HER2 status was defined as an immuno-

histochemistry score of 3+ or a positive fluorescence in situ hybridi-

zation/chromogenic in situ hybridization. Retrospective adjustments

for hormone receptor status and HER2 status based on more recent

versions of the ASCO/CAP guidelines were not made.

F IGURE 1 Patient flow chart (CONSORT Diagram). (HRpos,
Hormone receptor-positive; HER2pos, HER2-positive; HER2neg,
HER2-negative).
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2.4 | Endpoints

The primary study endpoint was invasive disease-free survival (iDFS),

which was defined from the date of therapy start to the earliest date

to relapse (invasive local, regional, and distant recurrences; contralat-

eral breast cancer; second non-breast primary cancer; and death from

any cause) or the last date known to be disease-free. Overall survival

(OS) was a secondary endpoint and defined from the date of therapy

begin to the date of death or the last date known to be alive. iDFS

and OS were each left-truncated for time to enter the study, if the

entry was after therapy begin. The achievement of pCR was defined

as having either ypT0 or ypTis and ypN0.

2.5 | Statistical methods

Continuous patient and tumor characteristics were summarized as

means and standard deviations, and ordinal and categorical character-

istics were summarized as frequencies and percentages.

Patients receiving neoadjuvant chemotherapy were compared

with those receiving adjuvant chemotherapy in terms of iDFS and

OS. Survival rates with 95% confidence intervals (CIs) were estimated

using the Kaplan–Meier product limit method. Unadjusted hazard

ratios were estimated using a simple Cox regression model; adjusted

hazard ratios were estimated using a multiple Cox regression model

with age, body mass index, lymph node status, grading, tumor stage,

and histology as adjusting variables.

As sensitivity analysis, survival analyses were repeated for

patients who were treated with a taxane-based regimen. For refer-

ence purposes, survival rates for HRpos/HER2neg eBC patients from

the PreFace trial who were not treated with (neo)adjuvant chemother-

apy were also calculated.

Calculations were carried out using the R system for statistical

computing (version 4.2.1; R Development Core Team, Vienna,

Austria, 2022).

3 | RESULTS

3.1 | Patients

The majority of HRpos/HER2neg patients did not receive a neoadjuvant

or an adjuvant chemotherapy (n = 1844; 63.7% of the complete patient

population). Of the patients who were treated with chemotherapy

(n = 1051), 874 (83.2%) received adjuvant chemotherapy and 177 (16.8%)

received neoadjuvant chemotherapy. Patients treated with neoadjuvant

chemotherapy were slightly younger compared to patients treated with

adjuvant chemotherapy (59.9 ± 7.1 years old vs. 62.0 ± 7.0 years old). Fur-

thermore, the proportion of patients with a positive nodal status at the

time of surgery seemed higher in patients who were treated with adjuvant

chemotherapy (62.3%) than in the patients who were treated in the

neoadjuvant setting (53.4%). Other patient and tumor characteristics were

similar across subgroups based on chemotherapy timing (Table 1).

In the population of patients treated with neoadjuvant chemo-

therapy, 160 patients (92.0%) received a taxane-based treatment,

whereas in the adjuvant setting, this number was 593 (68.2% of

patients). Among patients treated with neoadjuvant chemotherapy,

12 patients (6.9%) achieved pCR.

3.2 | Survival

Median follow up for iDFS was 59.5 (interquartile range [IQR]: 38.9,

51.0) months and 59.5 (IQR: 49.1, 51.3) months for OS. During that

observation time, 126 iDFS events and 71 OS events occurred among

the 1051 patients treated with chemotherapy. Survival rates for iDFS

and OS in the cohorts of patients treated with either neoadjuvant or

adjuvant chemotherapy are shown in Table 2 and the respective

Kaplan Meier Curves are presented in Figure 2A, B. Patients who

were treated with a neoadjuvant chemotherapy had a less favorable

iDFS and OS compared to patients who were treated with adjuvant

chemotherapy. Five-year iDFS rate after neoadjuvant chemotherapy

was 81% (95% CI: 7%–88%), whereas after adjuvant chemotherapy,

the 5-year iDFS rate was 88% (95% CI: 85–90%). Five-year OS rates

were 89% (95% CI: 85–94%) after neoadjuvant chemotherapy and

93% (95% CI: 91–95%) after adjuvant chemotherapy (Table 2). Con-

sidering patient and tumor characteristics, patients who received a

neoadjuvant chemotherapy had an increased risk for recurrence com-

pared to patients who received adjuvant chemotherapy (adjusted haz-

ard ratio for iDFS: 1.95; 95% CI: 1.28–2.95). The adjusted hazard ratio

for OS was 2.13 (95% CI: 1.24–3.66, Table 3).

In patients who were treated with a taxane-based regime, 5-year

iDFS and OS rates remained similar to those in the overall population

(iDFS neoadjuvant: 81%; 95% CI: 75%–88%), adjuvant: 87% (95% CI:

84%–90%); OS neoadjuvant: 90% (95% CI: 85%–95%), adjuvant: 92%

(95% CI: 90%–94%; Supplementary Table 1). Correspondingly,

adjusted hazard ratios for iDFS and OS in patients treated with

taxane-based regimes were also comparable to those of the total pop-

ulation (iDFS: adjusted hazard ratio: 1.81; 95% CI: 1.15–2.86), OS

adjusted hazard ratio: 1.61 (95% CI: 0.88–2.93; Supplementary

Table 2). The respective Kaplan–Meier curves are presented in Sup-

plementary Figure 1.

Survival rates for patients who were not treated with (neo)adju-

vant chemotherapy are shown in Supplementary Table 3. The respec-

tive Kaplan Meier curves are shown in Supplementary Figure 2A, B.

The more favorable prognostic profile of the group of patients who

were not treated with chemotherapy (Table 1) resulted in a group

with the numerically best prognosis.

4 | DISCUSSION

In this exploratory and retrospective analysis of the HRpos/HER2neg

patient population of the PreFace trial, we present hypothesis-generating

data that suggest that there may be patient groups that do not benefit as

much from neoadjuvant chemotherapy as from adjuvant chemotherapy. In
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our population of postmenopausal HRpos/HER2neg patients with eBC

treated with adjuvant letrozole, iDFS and OS were more favorable in

patients who received adjuvant chemotherapy than in those who received

neoadjuvant chemotherapy.

Over the past two decades, neoadjuvant chemotherapy contrib-

uted to our understanding of how a tumor reacts to chemotherapy in

situ. The achievement of pCR after neoadjuvant chemotherapy is

associated with a more favorable prognosis,1,2 especially in patients

TABLE 1 Patient characteristics relative to type of chemotherapy, showing mean and standard deviation (SD) or frequency and percent.

Characteristic

Chemotherapy

Neoadjuvant (N = 177) Adjuvant (N = 874) Naïve (N = 1844)

Age at study entry (years) Mean (SD) 59.9 (7.1) 62.0 (7.0) 65.3 (7.6)

Median (first, third quartile) 58.7 (54.9, 65.7) 61.9 (56.4, 67.3) 65.4 (59.8, 70.3)

< 65 128 (72.3) 566 (64.9) 885 (48.1)

≥ 65 49 (27.7) 306 (35.1) 955 (51.9)

BMI (kg/m2) Mean (SD) 27.1 (5.1) 27.4 (5.4) 27.1 (5.0)

Median (first, third quartile) 26 (23.3, 29.7) 26.4 (23.7, 29.8) 26.3 (23.6, 29.8)

< 20 8 (4.5) 33 (3.8) 73 (4.0)

20–25 60 (34.1) 270 (31.3) 629 (34.4)

25–30 68 (38.6) 351 (40.7) 679 (37.1)

≥ 30 40 (22.7) 208 (24.1) 450 (24.6)

Lymph node status—N (%) pN0 82 (46.6) 328 (37.7) 1632 (89.3)

pN+ 94 (53.4) 541 (62.3) 195 (10.7)

Tumor size—N (%) pT0/is 16 (9.3) 1 (0.1) 6 (0.3)

pT1 72 (41.9) 370 (42.4) 1411 (76.6)

pT2 65 (37.8) 414 (47.4) 386 (21.0)

pT3 16 (9.3) 72 (8.2) 23 (1.2)

pT4 3 (1.7) 16 (1.8) 16 (0.9)

Grading—N (%) G1 16 (9.1) 61 (7.0) 494 (26.8)

G2 110 (62.5) 572 (65.5) 1205 (65.5)

G3 50 (28.4) 240 (27.5) 141 (7.7)

Estrogen receptor (ER) status—N (%) ER� 5 (2.8) 20 (2.3) 9 (0.5)

ER+ 172 (97.2) 852 (97.7) 1831 (99.5)

Progesteron receptor (PgR) status—N (%) PgR� 29 (16.4) 123 (14.1) 205 (11.1)

PgR+ 148 (83.6) 750 (85.9) 1636 (88.9)

Hormone receptor (HR) status—N (%) ER�/PgR� 1 (0.6) 1 (0.1) 3 (0.2)

ER�/PgR+ 4 (2.3) 19 (2.2) 6 (0.3)

ER+/PgR� 28 (15.8) 121 (13.9) 202 (11.0)

ER+/PgR+ 144 (81.4) 731 (83.8) 1628 (88.5)

Histology—N (%) Ductal 132 (75.0) 633 (72.6) 1325 (72.0)

Lobular 38 (21.6) 168 (19.3) 322 (17.5)

Other 6 (3.4) 71 (8.1) 194 (10.5)

Abbreviations: BMI, body mass index; SD standard deviation.

TABLE 2 Invasive disease-free survival (iDFS) and overall survival (OS) rates.

Target Prior chemotherapy Patients Events 2-year survival rate (95% CI) 3-year survival rate (95% CI) 5-year survival rate (95% CI)

iDFS Adjuvant 874 96 0.96 (0.94, 0.97) 0.94 (0.92, 0.95) 0.88 (0.85, 0.90)

iDFS Neoadjuvant 177 30 0.89 (0.85, 0.94) 0.85 (0.80, 0.91) 0.81 (0.75, 0.88)

OS Adjuvant 874 53 0.98 (0.97, 0.99) 0.97 (0.96, 0.99) 0.93 (0.91, 0.95)

OS Neoadjuvant 177 18 0.95 (0.92, 0.98) 0.91 (0.87, 0.96) 0.89 (0.85, 0.94)

Abbreviation: CI, confidence interval.
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with TNBC and HER2pos disease.1,2,4,5,20 In patients with HRpos/

HER2neg BC, pCR rates after neoadjuvant chemotherapy are lowest,

ranging between 2% and11.5%,6 which is comparable to the pCR rate

of 6.8% reported in this study. Given these low pCR rates in HRpos/

HER2neg patients, the indication for neoadjuvant chemotherapy is

less clear in this population than it is for TNBC and HER2pos patients.

F IGURE 2 Survival after adjuvant or
neoadjuvant chemotherapy. (A) Invasive
disease-free survival. (B) Overall survival.

2368 BEIERLEIN ET AL.
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Indeed, while neoadjuvant therapy is the recommended standard for

the majority of TNBC and HER2pos patients, guidelines suggest that

patients with HRpos/HER2neg disease may be treated with neoadju-

vant chemotherapy if there is sufficient patient and disease-related

information that warrants this approach.21 Notably, specifically for

the HRpos/HER2neg BC patient population, for whom pCR might not

be the optimal predictor of outcome, the CPS + EG score (including

pre-treatment clinical stage, post-treatment pathological stage, ER

status and tumor grade) has been suggested as a valuable alternative.

This score has been shown to be able to stratify HRpos/HER2neg

patients according to outcome (iDFS, OS and locoregional recur-

rence)22,23 and could provide better prognostic information than

pCR.24 Recent data from the KEYNOTE-756 study, a randomized con-

trolled trial in which HRpos/HER2neg patients received neoadjuvant

chemotherapy with or without pembrolizumab, followed by adjuvant

pembrolizumab or placebo in combination with endocrine therapy,

reveals a high level of variability in the response to neoadjuvant che-

motherapy in patients with HRpos tumors. Subdividing patients based

on ER status and programmed death ligand 1 (PD-L1) status resulted

in three patient groups (PD-L1 combined positive score [CPS]<1

+ ER≥10%; PD-L1 CPS≥1 + ER≥10%; PD-L1 CPS≥1 + ER <10%)

with distinctly different pCR achievement rates. The pCR rates were

2.7% in the PD-L1 CPS <1 + ER≥10% group, 18.4% in the PD-L1

CPS≥1 + ER≥10% group, and 33.3% in the PD-L1 CPS≥1 + ER <10%

group.25 These findings suggest that pCR achievement may be medi-

ated by specific underlying molecular mechanisms in different patient

subgroups, which may in turn be associated with resistance to neoad-

juvant chemotherapy. Since PD-L1 status was not assessed in the

PreFace study, we could not evaluate whether PD-L1 status affected

outcome in our patient population.

Another factor that should be considered when discussing neoad-

juvant vs. adjuvant chemotherapy is the “tumor microenvironment of

metastases” (TMEM), micro-anatomical structures composed of tumor

cells, macrophages and endothelium that allow for cancer cell invasion

and dissemination to distant sites.26 In a small cohort of 20 patients

with HRpos/HER2neg eBC who were treated with paclitaxel followed

by doxorubicin and cyclophosphamide, a higher number of TMEMs

following neoadjuvant chemotherapy than before therapy begin were

observed.13 Interestingly, the authors had previously demonstrated

that tumors with more TMEM formations are associated with a poorer

prognosis and a greater risk of metastasis.26,27 Consequently, patients

treated with neoadjuvant chemotherapy may be at elevated risk of

developing metastases despite a reduction in tumor size.13 TMEM for-

mations are detected with immunohistochemical stainings in the tis-

sue. As longitudinal tumor sampling was not performed in the PreFace

study, TMEM formations were not analyzed as part of this study.

Nevertheless, the data on TMEMs is interesting and potentially useful

in assessing the effect of chemotherapy on a tumor, despite its clinical

utility requiring further critical discussion.28,29

A large meta-analysis of 10 randomized trials (combined

n = 4756 patients) that compared neoadjuvant and adjuvant applica-

tions of the same chemotherapy concluded that patients treated with

either neoadjuvant or adjuvant chemotherapy had a comparable iDFS

and OS.15 Notably, this dataset only contained one study with anthra-

cyclines and taxanes. Taxanes may be of particular interest, as studies

in animal models have shown that paclitaxel caused more TMEM

structures.13 Unfortunately, evidence in patients remains scarce. The

ECTO trial that compared the neoadjuvant and adjuvant treatment of

doxorubicin/cyclophosphamide followed by cyclophosphamide/meth-

otrexate/fluorouracil could not demonstrate a difference in relapse-

free survival or OS between groups.16 Despite all this, it has to be

underlined that the role of taxanes in the treatment of eBC remains

uncontested as the addition of taxanes to the treatment regimens has

reduced mortality.30 The ECTO trial included patients irrespective of

molecular subtypes, and a subgroup analysis was never reported.

Therefore, this trial may not be very informative of the effects of

neoadjuvant, anthracycline/taxane-based chemotherapies in patients

with HRpos/HER2neg eBC, in whom the benefit of a neoadjuvant

chemotherapy is the lowest and resistance mechanisms might be most

prominent. A recent population-based cohort study comparing neoad-

juvant and adjuvant chemotherapy in a propensity score matched

population also did not observe differences in outcome parameters

distant disease-free survival, breast cancer specific survival, and OS

between groups.31 In this population, 71.1% of neoadjuvant chemo-

therapy patients received taxanes-based chemotherapy, while only

51.6% of adjuvant chemotherapy was taxane-based.31 Although our

study is a retrospective analysis, it contributes to the existing body of

evidence in the discussed context.

This is a retrospective analysis of a study conducted to investi-

gate the effects of upfront adjuvant letrozole therapy. The decision

regarding neoadjuvant versus adjuvant chemotherapy was completely

at the discretion of the treating physician and was made before enroll-

ment in the PreFace study. As such, the results of this retrospective

analysis should be considered hypothesis-generating, and several

TABLE 3 Hazard ratios for invasive disease-free survival (iDFS) and overall survival (OS) comparing patients with adjuvant chemotherapy and
patients with neoadjuvant chemotherapy.

Target Prior chemotherapy Hazard ratio adjusteda (95% CI) Hazard ratio unadjusted (95% CI)

iDFS Adjuvant Reference Reference

iDFS Neoadjuvant 1.95 (1.28, 2.95) 1.63 (1.08, 2.45)

OS Adjuvant Reference Reference

OS Neoadjuvant 2.13 (1.24, 3.66) 1.75 (1.03, 2.99)

Abbreviations: CI, confidence interval; HI, hazard ratio.
aHazard ratio is adjusted for age, body mass index, lymph node status, grading, tumor size, and histology.
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sources of potential bias have to be acknowledged. First, the total

number of patients receiving (neo)adjuvant chemotherapy is limited,

and the number of patients receiving neoadjuvant or adjuvant chemo-

therapy differs considerably. Furthermore, distinct patient and tumor

characteristics could have affected the choice of neoadjuvant

vs. adjuvant chemotherapy and the outcome. In general, patient and

tumor characteristics were well-balanced, although more node-

positive cases were present in the patient population that received

adjuvant chemotherapy. Although the effect of neoadjuvant chemo-

therapy was maintained after adding tumor and patient characteristics

to a multivariate Cox model, it cannot be guaranteed that all influenc-

ing factors were considered. Moreover, the choice of chemotherapy

was different between the neoadjuvant and adjuvant setting, with

more patients treated with neoadjuvant taxanes. However, adding

taxanes to the multivariate model in the sensitivity analysis did not

alter outcome. As taxane-based treatments could be considered the

more effective regimen,30 it is unlikely that this higher percentage of

taxane-based treatments in the neoadjuvant group could have nega-

tively impacted prognosis.30

In summary, this study shows an unfavorable prognosis in

patients with HRpos/HER2neg eBC treated with neoadjuvant chemo-

therapy compared to those treated with adjuvant, mostly

anthracycline- and taxane-based chemotherapy. Due to the study

design, it is appropriate to consider the data as hypothesis-generating,

leading to the recommendation of further investigation into the mech-

anism of recurrence. Furthermore, therapy efficacy in relation to ther-

apy resistance should be considered, as prognosis may be affected by

both the therapy and the resistance mechanisms themselves.
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