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Background The optimal timing of chemotherapy in operable breast cancer remains 

a subject of debate. Chemotherapy may be administered either before surgery as 

neoadjuvant chemotherapy (NACT) or after surgery as adjuvant chemotherapy 

(ACT). While neoadjuvant chemotherapy offers advantages such as tumor 

downstaging and increased breast conservation, its impact on long-term survival 

outcomes compared with adjuvant chemotherapy is not clearly established. 
Methods This prospective randomized controlled trial included 60 female patients 

with histologically confirmed operable breast cancer (Stage I–III), irrespective of 

menopausal status. Patients were randomized into two groups: 30 received 

neoadjuvant chemotherapy followed by surgery, and 30 underwent surgery followed 

by adjuvant chemotherapy. Both groups received comparable anthracycline- and/or 

taxane-based chemotherapy regimens. The primary outcomes were overall survival 

(OS) and disease-free survival (DFS). Patients were followed regularly, and survival 

outcomes were analyzed using simple survival analysis methods. 

Results Baseline demographic and clinicopathological characteristics were 

comparable between the two groups. Breast-conserving surgery was performed more 

frequently in the neoadjuvant chemotherapy group (60%) compared with the 

adjuvant chemotherapy group (36.7%). Disease recurrence occurred in 20% of 
patients in the neoadjuvant group and 16.7% in the adjuvant group, with no 

statistically significant difference in DFS (p = 0.74). Overall survival was also 

comparable, with mortality rates of 10% in the neoadjuvant group and 6.7% in the 

adjuvant group (p = 0.64). 

Conclusion Neoadjuvant and adjuvant chemotherapy result in comparable overall 

and disease-free survival in operable breast cancer patients, irrespective of 

menopausal status. Neoadjuvant chemotherapy offers the additional benefit of 

increased breast conservation without compromising survival outcomes. 
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INTRODUCTION 

Breast cancer is the most frequently diagnosed malignancy among women worldwide and remains a major contributor to 

cancer-related morbidity and mortality despite significant advances in early detection and treatment strategies¹. A large 

proportion of patients present with early or operable disease, for which long-term outcomes depend on the effective 

integration of surgery, systemic therapy, and radiotherapy². Among systemic treatments, chemotherapy plays a central role 

in reducing the risk of recurrence and improving survival in patients with operable breast cancer. 

Chemotherapy in operable breast cancer can be administered either after surgery as adjuvant chemotherapy (ACT) or before 

surgery as neoadjuvant chemotherapy (NACT). Adjuvant chemotherapy was historically established as the standard of care 

following definitive surgical management, supported by strong evidence from randomized trials demonstrating significant 
improvements in disease-free survival (DFS) and overall survival (OS)³. Large meta-analyses conducted by the Early 
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Breast Cancer Trialists’ Collaborative Group (EBCTCG) confirmed that adjuvant polychemotherapy reduces breast cancer 

recurrence and mortality across different age groups and irrespective of menopausal status⁴. These findings firmly 

positioned ACT as a cornerstone in the management of operable breast cancer. 

 

Neoadjuvant chemotherapy was initially introduced for patients with locally advanced or inoperable breast cancer to 

downstage tumors and enable surgical resection. Over time, its application expanded to include patients with operable 

disease due to several potential advantages. These include tumor size reduction, increased feasibility of breast-conserving 

surgery, and early systemic treatment of micrometastatic disease⁵. In addition, NACT allows real-time assessment of tumor 
response to therapy, providing valuable prognostic information and enabling evaluation of pathologic complete response 

(pCR), which has been associated with improved long-term outcomes in specific breast cancer subtypes such as triple-

negative and HER2-positive disease⁶. 

 

Despite these benefits, the optimal timing of chemotherapy in relation to surgery has remained a subject of debate. Concerns 

regarding NACT include the possibility of disease progression during systemic therapy and a potentially increased risk of 

local recurrence due to delayed surgical intervention⁷. To address these concerns, several randomized controlled trials 

directly compared NACT and ACT using identical chemotherapy regimens to determine whether earlier delivery of 

systemic therapy improves survival outcomes. 

 

Landmark trials such as the National Surgical Adjuvant Breast and Bowel Project (NSABP) B-18 and B-27 studies 

demonstrated that preoperative chemotherapy significantly increased rates of breast-conserving surgery but resulted in no 
significant differences in OS or DFS when compared with postoperative chemotherapy⁸,⁹. These results suggested that 

while NACT improves surgical outcomes, the sequence of chemotherapy relative to surgery does not substantially influence 

long-term survival in operable breast cancer. 

 

The findings of individual trials have been corroborated by multiple meta-analyses. A pivotal meta-analysis by Mauri et al. 

comparing neoadjuvant and adjuvant systemic therapy reported no significant difference in OS or DFS between the two 

approaches, despite a higher incidence of breast conservation in the neoadjuvant arm¹⁰. Subsequent meta-analyses 

incorporating modern anthracycline- and taxane-based chemotherapy regimens have consistently demonstrated survival 

equivalence between NACT and ACT¹¹,¹². These data indicate that survival outcomes are primarily driven by tumor biology 

and the effectiveness of systemic therapy rather than the timing of chemotherapy administration. 

 
Menopausal status has traditionally been considered an important factor in breast cancer treatment planning due to 

differences in hormonal environment, tumor characteristics, and treatment tolerance. However, evidence from randomized 

trials and pooled analyses suggests that the impact of chemotherapy timing on OS and DFS does not significantly differ 

between premenopausal and postmenopausal women¹². Instead, prognostic factors such as tumor stage, nodal involvement, 

molecular subtype, and response to chemotherapy appear to be the dominant determinants of outcome. 

 

In recent years, increasing attention has been directed toward pCR as a surrogate endpoint for survival following 

neoadjuvant therapy. Large pooled analyses have shown that patients achieving pCR experience significantly improved 

DFS and OS compared with those with residual disease, particularly in biologically aggressive subtypes⁶,¹³. However, trial-

level analyses have failed to demonstrate that higher pCR rates translate into superior survival when comparing NACT 

with ACT, highlighting the limitations of pCR as a surrogate marker for long-term outcomes across treatment strategies¹⁴. 
In contemporary clinical practice, NACT has gained additional importance as a platform for response-guided treatment 

escalation or de-escalation. Nevertheless, from a survival standpoint, the existing body of evidence consistently indicates 

that neoadjuvant and adjuvant chemotherapy provide equivalent OS and DFS in patients with operable breast cancer. 

Therefore, treatment decisions should be guided by individual patient and tumor characteristics, surgical considerations, 

and patient preferences rather than expectations of survival benefit from chemotherapy sequencing alone¹⁵. The aim of this 

study is to evaluate and compare overall survival (OS) and disease-free survival (DFS) outcomes between neoadjuvant 

chemotherapy and adjuvant chemotherapy in patients with operable breast cancer, irrespective of menopausal status. 

 

METHODOLOGY 

This study was conducted as a prospective, randomized controlled trial (RCT) designed to compare overall survival (OS) 

and disease-free survival (DFS) between neoadjuvant chemotherapy (NACT) and adjuvant chemotherapy (ACT) in 

patients with operable breast cancer. The study was approved by the Institutional Ethics Committee, and written informed 
consent was obtained from all participants prior to enrollment. The trial was conducted in accordance with the Declaration 

of Helsinki and Good Clinical Practice guidelines.  The trial was carried out at a tertiary care oncology center over a defined 

study period. Patient recruitment, treatment administration, and follow-up were conducted according to institutional 

oncology protocols. 

Eligible participants were female patients diagnosed with operable breast cancer (Stage I–III) confirmed by histopathology. 

Both premenopausal and postmenopausal women were included. Patients with metastatic disease, prior chemotherapy or 

radiotherapy, recurrent breast cancer, or serious comorbid conditions precluding chemotherapy were excluded. The sample 

size was calculated to detect a clinically meaningful difference in DFS between the two treatment arms with a power of 

80% and a significance level of 5%. Allowance was made for potential loss to follow-up. A total of 60 patients were enrolled 
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in the study, with 30 patients allocated to each treatment arm. Patients were randomized in a 1:1 ratio to receive either 

neoadjuvant chemotherapy or adjuvant chemotherapy. Randomization was performed using a computer-generated random 

sequence, with allocation concealment ensured through sealed opaque envelopes. 

 

Patients in the NACT arm received standard anthracycline- and/or taxane-based chemotherapy prior to definitive breast 

surgery. Patients in the ACT arm underwent primary surgery followed by the same chemotherapy regimen postoperatively. 

Surgical procedures included breast-conserving surgery or mastectomy, based on tumor characteristics and clinical 

judgment. All patients received standard locoregional treatment, including axillary evaluation and radiotherapy when 
indicated. Hormone receptor–positive patients received appropriate endocrine therapy, and HER2-positive patients 

received targeted therapy according to institutional guidelines. 

 

The primary endpoints were overall survival (OS) and disease-free survival (DFS). OS was defined as the time from 

randomization to death from any cause, while DFS was defined as the time from surgery to the first documented recurrence 

(local, regional, or distant) or death. Patients were followed at regular intervals with clinical examination and appropriate 

imaging according to standard follow-up protocols. Survival status and recurrence events were documented throughout the 

follow-up period. 

 

Data were entered into a spreadsheet and analyzed using basic statistical methods. Categorical variables were expressed as 

frequencies and percentages. OS and DFS were compared between the two groups using Kaplan meier survival analysis, 

and differences were assessed using the log-rank test. A p-value of less than 0.05 was considered statistically significant. 
 

RESULTS 

A total of 60 patients with operable breast cancer were included in the study, with 30 patients randomized to the neoadjuvant 

chemotherapy (NACT) group and 30 patients to the adjuvant chemotherapy (ACT) group. All patients completed the 

planned treatment and were included in the final analysis. The baseline demographic and clinicopathological characteristics 

were comparable between the two groups. The mean age of patients in the NACT group was 47.6 ± 8.2 years, while that 

in the ACT group was 49.1 ± 7.9 years. Premenopausal women constituted 60% of the NACT group and 56.7% of the ACT 

group, while postmenopausal women accounted for 40% and 43.3%, respectively. 

 

With regard to disease stage, the majority of patients in both groups had Stage II disease, followed by Stage III and Stage 

I. Hormone receptor–positive tumors were observed in 70% of patients in the NACT group and 73.3% in the ACT group. 
There were no significant differences between the two groups with respect to age, menopausal status, disease stage, or 

hormone receptor status, indicating good baseline comparability. 

 

Breast-conserving surgery was performed more frequently in patients who received neoadjuvant chemotherapy. In the 

NACT group, 18 patients (60%) underwent breast-conserving surgery, whereas 11 patients (36.7%) in the ACT group were 

managed with breast conservation. Conversely, mastectomy was required in 12 patients (40%) in the NACT group 

compared to 19 patients (63.3%) in the ACT group. This finding suggests that neoadjuvant chemotherapy was associated 

with a higher rate of breast-conserving surgery. 

 

During the follow-up period, disease recurrence was observed in 6 patients (20%) in the NACT group and 5 patients 

(16.7%) in the ACT group. The remaining patients were disease-free at the time of analysis, accounting for 80% in the 
NACT group and 83.3% in the ACT group. Comparison of disease-free survival between the two groups showed no 

statistically significant difference, with a p value of 0.74. This indicates that disease-free survival outcomes were 

comparable between patients receiving neoadjuvant and adjuvant chemotherapy. 

 

Overall survival analysis revealed that 3 deaths (10%) occurred in the NACT group, while 2 deaths (6.7%) were recorded 

in the ACT group during the follow-up period. The majority of patients in both groups were alive at the end of follow-up, 

comprising 90% in the NACT group and 93.3% in the ACT group. There was no statistically significant difference in 

overall survival between the two treatment arms, with a p value of 0.64, indicating similar survival outcomes with both 

neoadjuvant and adjuvant chemotherapy. 

 

Table 1: Baseline Characteristics of Study Participants 

Characteristic NACT Group (n=30) ACT Group (n=30) 

Mean age (years) 47.6 ± 8.2 49.1 ± 7.9 

Premenopausal 18 (60%) 17 (56.7%) 

Postmenopausal 12 (40%) 13 (43.3%) 

Stage I 6 (20%) 7 (23.3%) 

Stage II 17 (56.7%) 16 (53.3%) 

Stage III 7 (23.3%) 7 (23.3%) 

Hormone receptor positive 21 (70%) 22 (73.3%) 
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Table 2: Surgical Outcomes of Study Participants 

Surgical Procedure NACT Group (n=30) ACT Group (n=30) 

Breast-conserving surgery 18 (60%) 11 (36.7%) 

Mastectomy 12 (40%) 19 (63.3%) 

 

Table 3: - Disease-Free Survival (DFS) Outcomes in Study Participants 

DFS Status NACT Group (n=30) ACT Group (n=30) p value 

Disease-free 24 (80%) 25 (83.3%) 0.74 

Recurrence 6 (20%) 5 (16.7%) 

 

Table 4: Overall Survival (OS) Outcomes in Study Participants 

Survival Status NACT Group (n=30) ACT Group (n=30) p value 

Alive 27 (90%) 28 (93.3%) 0.64 

Deaths 3 (10%) 2 (6.7%) 

 

 
Fig 1: - Kaplan Meier Survival -Disease-Free Survival (DFS) Outcomes in Study Participants 

 

 
Fig 1:- Kaplan Meier Survival -Overall Survival (OS) Outcomes in Study Participants 

 

DISCUSSION 

The present randomized controlled trial evaluated the impact of neoadjuvant chemotherapy (NACT) versus adjuvant 

chemotherapy (ACT) on overall survival (OS) and disease-free survival (DFS) in patients with operable breast cancer 

irrespective of menopausal status. The study demonstrated no statistically significant difference in OS or DFS between the 

two treatment strategies, while neoadjuvant chemotherapy was associated with a higher rate of breast-conserving surgery. 

These findings suggest that the timing of chemotherapy relative to surgery does not influence long-term survival outcomes 
when equivalent systemic regimens are administered. 

 

The comparable overall survival observed in this study is in agreement with earlier randomized trials that explored the 

sequencing of chemotherapy in operable breast cancer. The European Organisation for Research and Treatment of Cancer 

(EORTC) trial 10902 reported no significant difference in OS between patients treated with preoperative versus 
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postoperative chemotherapy, despite improved operability in the neoadjuvant arm16. Similarly, the randomized trial 

conducted by the Institut Gustave-Roussy demonstrated equivalent survival outcomes between the two approaches, 

reinforcing the oncologic safety of neoadjuvant chemotherapy17. These findings align closely with the results of the present 

study, which also showed no survival advantage for either strategy. 

 

Disease-free survival outcomes in the current trial were also similar between the two groups, with no statistically significant 

difference in recurrence rates. This observation is consistent with pooled analyses of randomized trials that have shown 

comparable DFS between NACT and ACT in operable breast cancer18. A large meta-analysis by the Collaborative Group 
for Neoadjuvant Chemotherapy reported that while neoadjuvant therapy improves local control through tumor 

downstaging, it does not significantly alter DFS when compared with adjuvant treatment. The slightly higher recurrence 

rate observed in the neoadjuvant arm of some studies has been attributed to variations in surgical technique and radiotherapy 

delivery rather than intrinsic differences in systemic disease control. 

 

One of the important findings of this study is the increased rate of breast-conserving surgery in patients receiving 

neoadjuvant chemotherapy. This advantage has been consistently demonstrated across multiple trials and systematic 

reviews19,20. Tumor shrinkage following NACT allows a greater proportion of patients to undergo breast conservation 

without compromising survival outcomes. This benefit is particularly relevant in younger patients and those with larger 

tumors at presentation, for whom cosmetic outcomes and quality of life are important considerations. 

 

Menopausal status did not appear to influence survival outcomes in the present study. This finding is supported by evidence 
from large clinical trials indicating that the benefit of chemotherapy is largely independent of menopausal status, provided 

appropriate systemic therapy is administered21. Instead, factors such as tumor stage, nodal status, histological grade, and 

molecular subtype have been shown to play a more decisive role in determining prognosis. The inclusion of both 

premenopausal and postmenopausal women in the current study strengthens the generalizability of its findings. 

 

The role of pathologic complete response (pCR) as a prognostic marker following neoadjuvant chemotherapy has been 

widely studied. Several pooled analyses have demonstrated that achievement of pCR is associated with improved DFS and 

OS at the individual patient level, particularly in triple-negative and HER2-positive breast cancer. However, despite higher 

pCR rates with neoadjuvant therapy, improvements in pCR have not consistently translated into superior survival when 

compared with adjuvant chemotherapy in randomized trials22. This may explain why survival outcomes remained similar 

between the two groups in the present study, despite better surgical outcomes in the neoadjuvant arm. 
 

Some contrasting evidence exists regarding local recurrence rates following neoadjuvant chemotherapy. Earlier trials 

reported a modest increase in local recurrence with NACT, possibly due to less extensive surgery following tumor 

shrinkage23. However, more recent studies incorporating modern imaging, standardized surgical margins, and optimized 

radiotherapy have shown no significant difference in local control between neoadjuvant and adjuvant approaches24. In the 

present study, recurrence rates were comparable between the two groups, supporting the safety of neoadjuvant 

chemotherapy in contemporary practice. 

 

The limitations of this study include its relatively small sample size and limited follow-up duration, which may reduce the 

ability to detect small differences in survival outcomes. Nevertheless, the randomized design, balanced baseline 

characteristics, and uniform treatment protocols enhance the internal validity of the results. The findings contribute to 
existing evidence supporting the equivalence of neoadjuvant and adjuvant chemotherapy with respect to survival outcomes 

in operable breast cancer. 

 

CONCLUSION 

This randomized controlled study demonstrates that neoadjuvant and adjuvant chemotherapy provide comparable overall 

survival and disease-free survival in operable breast cancer patients, irrespective of menopausal status. Neoadjuvant 

chemotherapy increases breast-conserving surgery rates without compromising survival outcomes, supporting its safe and 

effective use in appropriately selected patients. 

 

REFERENCES 

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, Bray F. Global Cancer Statistics 2020: 

GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J 
Clin. 2021 May;71(3):209-249. doi: 10.3322/caac.21660. 

2. Gradishar WJ et al. Breast Cancer, Version 3.2022, NCCN Clinical Practice Guidelines in Oncology. J Natl Compr 

Canc Netw. 2022 Jun;20(6):691-722. doi: 10.6004/jnccn.2022.0030. PMID: 35714673. 

3. Fisher B, Dignam J, Wolmark N, DeCillis A, Emir B, Wickerham DL, Bryant J, Dimitrov NV, Abramson N, Atkins 

JN, Shibata H, Deschenes L, Margolese RG. Tamoxifen and chemotherapy for lymph node-negative, estrogen 

receptor-positive breast cancer. J Natl Cancer Inst. 1997 Nov 19;89(22):1673-82. doi: 10.1093/jnci/89.22.1673.  

4. Early Breast Cancer Trialists' Collaborative Group (EBCTCG). Effects of chemotherapy and hormonal therapy 

for early breast cancer on recurrence and 15-year survival: an overview of the randomised trials. Lancet. 2005 

May 14-20;365(9472):1687-717. doi: 10.1016/S0140-6736(05)66544-0.  



Dr Gagan Deep Singh et al. Overall Survival (OS) & Disease-Free Survival (DFS) Comparing Neoadjuvant 
Chemotherapy Vs Adjuvant Chemotherapy in Operable Patients of Ca Breast Regardless of Menopausal Status. Int. J 
Med. Pharm. Res., 7 (2): 370‐375, 2026 

375 

 

5. Kaufmann M, et al. Recommendations from an international expert panel on the use of neoadjuvant (primary) 

systemic treatment of operable breast cancer: new perspectives 2006. Ann Oncol. 2007 Dec;18(12):1927-34. 

6. Cortazar P et al. Pathological complete response and long-term clinical benefit in breast cancer: the CTNeoBC 

pooled analysis. Lancet. 2014 Jul 12;384(9938):164-72. doi: 10.1016/S0140-6736(13)62422-8.  

7. Mieog JS, van der Hage JA, van de Velde CJ. Neoadjuvant chemotherapy for operable breast cancer. Br J Surg. 

2007 Oct;94(10):1189-200. doi: 10.1002/bjs.5894.  

8. Wolmark N, Wang J, Mamounas E, Bryant J, Fisher B. Preoperative chemotherapy in patients with operable breast 

cancer: nine-year results from National Surgical Adjuvant Breast and Bowel Project B-18. J Natl Cancer Inst 
Monogr. 2001;(30):96-102. doi: 10.1093/oxfordjournals.jncimonographs.a003469. 

9. Rastogi P, Anderson SJ, Bear HD, Geyer CE, Kahlenberg MS, Robidoux A, Margolese RG, Hoehn JL, Vogel VG, 

Dakhil SR, Tamkus D, King KM, Pajon ER, Wright MJ, Robert J, Paik S, Mamounas EP, Wolmark N. Preoperative 

chemotherapy: updates of National Surgical Adjuvant Breast and Bowel Project Protocols B-18 and B-27. J Clin 

Oncol. 2008 Feb 10;26(5):778-85. doi: 10.1200/JCO.2007.15.0235. 

10. Mauri D, Pavlidis N, Ioannidis JP. Neoadjuvant versus adjuvant systemic treatment in breast cancer: a meta-

analysis. J Natl Cancer Inst. 2005 Feb 2;97(3):188-94. doi: 10.1093/jnci/dji021.  

11. Chen Y, Shi XE, Tian JH, Yang XJ, Wang YF, Yang KH. Survival benefit of neoadjuvant chemotherapy for 

resectable breast cancer: A meta-analysis. Medicine (Baltimore). 2018 May;97(20):e10634. doi: 

10.1097/MD.0000000000010634. 

12. Karakatsanis A, Tasoulis MK, Wärnberg F. Meta-analysis of neoadjuvant therapy in operable breast cancer. Br J 

Surg. 2018;105(5):469–481. 
13. Spring LM et al. Pathologic Complete Response after Neoadjuvant Chemotherapy and Impact on Breast Cancer 

Recurrence and Survival: A Comprehensive Meta-analysis. Clin Cancer Res. 2020 Jun 15;26(12):2838-2848. doi: 

10.1158/1078-0432.CCR-19-3492. 

14. Conforti F et al. Evaluation of pathological complete response as surrogate endpoint in neoadjuvant randomised 

clinical trials of early stage breast cancer: systematic review and meta-analysis. BMJ. 2021 Dec 21;375:e066381. 

doi: 10.1136/bmj-2021-066381. 

15. Guarneri V, Griguolo G, Miglietta F, Conte PF, Dieci MV, Girardi F. Survival after neoadjuvant therapy with 

trastuzumab-lapatinib and chemotherapy in patients with HER2-positive early breast cancer: a meta-analysis of 

randomized trials. ESMO Open. 2022 Apr;7(2):100433. doi: 10.1016/j.esmoop.2022.100433.  

16. van der Hage JA, van de Velde CJ, Julien JP, Tubiana-Hulin M, Vandervelden C, Duchateau L. Preoperative 

chemotherapy in primary operable breast cancer: results from the European Organization for Research and 
Treatment of Cancer trial 10902. J Clin Oncol. 2001 Nov 15;19(22):4224-37. doi: 10.1200/JCO.2001.19.22.4224.  

17. Scholl SM et al. Neoadjuvant versus adjuvant chemotherapy in premenopausal patients with tumours considered 

too large for breast conserving surgery: preliminary results of a randomised trial: S6. Eur J Cancer. 

1994;30A(5):645-52. 

18. Bear HD et al. Sequential preoperative or postoperative docetaxel added to preoperative doxorubicin plus 

cyclophosphamide for operable breast cancer:National Surgical Adjuvant Breast and Bowel Project Protocol B-

27. J Clin Oncol. 2006 May 1;24(13):2019-27. doi: 10.1200/JCO.2005.04.1665. 

19. Fisher B et al. Effect of preoperative chemotherapy on the outcome of women with operable breast cancer. J Clin 

Oncol. 1998 Aug;16(8):2672-85. doi: 10.1200/JCO.1998.16.8.2672.  

20. Asselain, B et al. Long-term outcomes for neoadjuvant versus adjuvant chemotherapy in early breast cancer : 

meta-analysis of individual patient data from ten randomised trials. The Lancet Oncology 2018;19(1):27-39.  
21. Peto R et al. Comparisons between different polychemotherapy regimens for early breast cancer: meta-analyses 

of long-term outcome among 100,000 women in 123 randomised trials. Lancet. 2012 Feb 4;379(9814):432-44. 

doi: 10.1016/S0140-6736(11)61625-5.  

22. Broglio KR, Berry DA. Detecting an overall survival benefit that is derived from progression-free survival. J Natl 

Cancer Inst. 2009 Dec 2;101(23):1642-9. doi: 10.1093/jnci/djp369.  

23. Early Breast Cancer Trialists' Collaborative Group (EBCTCG). Long-term outcomes for neoadjuvant versus 

adjuvant chemotherapy in early breast cancer: meta-analysis of individual patient data from ten randomised trials. 

Lancet Oncol. 2018 Jan;19(1):27-39. doi: 10.1016/S1470-2045(17)30777-5. 

24. Simons JM et al. Disease-free and overall survival after neoadjuvant chemotherapy in breast cancer: breast-

conserving surgery compared to mastectomy in a large single-centre cohort study. Breast Cancer Res Treat. 2021 

Jan;185(2):441-451. doi: 10.1007/s10549-020-05966-y. 


