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Purpose

This resource guide aims to provide an overview of the optimal timing for surgery and key
considerations for the preoperative workup in patients with breast cancer who have recently completed
neoadjuvant systemic therapy (NST).

Associated ASBrS Guidelines or Quality Measures

e Performance and Practice Guidelines for the Use of Neoadjuvant Systemic Therapy in the Management
of Breast Cancer

e A Surgeon’s Resource Guide Endocrine Therapy for the Management and Risk Reduction of Hormone
Receptor Positive Breast Cancer

Methods

This is a literature review of current guidelines, recommendations, or extant literature on the preoperative
management of patients with breast cancer treated with neoadjuvant systemic therapies. The literature search
focused on articles on the preoperative management of immune checkpoint inhibitors, anthracyclines, taxanes,
anti-metabolites, alkylating antineoplastic agents, monoclonal antibodies, selective estrogen receptor
modulators (SERM), nonsteroidal aromatase inhibitors (Al), steroidal aromatase inhibitors (Al), and CDK 4/6
inhibitors. This is not a systematic review but rather an organized summary of the existing literature, providing
practical information for optimal clinical practice.

Approval

Please see the list of authors and disclosures at the end of this resource guide. The ASBrS Committee on Critical
Writing, Editing, and Review Committee (CWERC) provided guidance for this resource guide, which the
ASBTS Board of Directors reviewed and approved.

Background

Neoadjuvant systemic therapy (NST) has been associated with improving eligibility for breast conservation
surgery and providing in vivo evidence of the tumor response to systemic therapies, which is used to guide
adjuvant therapies.'” The interval between the last dose of systemic therapy and surgery is critical as studies
have demonstrated poorer survival outcomes in patients who experience extended delays following neoadjuvant



systemic therapy (NST).*® Moreover, NST-related adverse events can have significant implications for surgery
eligibility and perioperative complications.

The subsequent sections of this resource guide provide an overview of the available data regarding the timing
for surgery and considerations for preoperative workup in patients with breast cancer who have recently
completed NST.

ASBrS Recommendations on Timing for Surgery and Systemic Therapy

Discontinuation Following NST

Immune Checkpoint Inhibitors

e Immune checkpoint inhibitors (e.g., pembrolizumab) can be continued during the perioperative period.
However, the potential for immune-related adverse events (irAEs) and treatment related adverse events
(TRAES) require additional preoperative testing and a potential need for medical optimization before
surgery.

Chemotherapy

e Patients receiving neoadjuvant chemotherapy should undergo surgery 3-8 weeks after their final dose of
chemotherapy.

HER 2 Directed Therapy

e Monoclonal antibodies (e.g., trastuzumab, pertuzumab) can be continued in the perioperative period.

Endocrine Therapy

Neoadjuvant selective estrogen receptor modulators (SERMs) or aromatase inhibitors (Als) are not currently the
standard of care. However, SERMs or Als may be used in specific clinical scenarios or clinical trials during the
perioperative period.

e SERMs should be discontinued 7 days before surgery. For patients at high risk of venous
thromboembolism, consider discontinuation 3 weeks before surgery.

e Aromatase inhibitors (e.g., letrozole, anastrozole, exemestane) can be continued in the perioperative
period.

CDK 4/6 Inhibitors

The use of CDK4/6 inhibitors in the neoadjuvant setting is not standard of care. However, they may be used in
specific clinical scenarios or clinical trials during the perioperative period.

e (DK 4/6 inhibitors should be discontinued 7 days before surgery.



Table 1: Summary of Recommendations for Timing for Surgery and Consideration for Preoperative Testing

Timing for Routine Preoperative Preoperative Testing to
Surgery Testing* Consider for Treatment
Toxicity**
Immune check point inhibitors Continue in CBC Severe Skin Reactions
Pembrolizumab perioperative CMP No additional preoperative testing
period TSH is warranted.
Free T4
Morning (6-9am) cortisol Hyperthyroidism
Consult with endocrinology
Neoadjuvant Chemotherapy 3-8 weeks CBC Anthracycline Cardiotoxicity
Anthracyclines (doxorubicin, epirubicin) CMP ECG
Carboplatin history of cardiac disease or
Cyclophosphamide anthracycline induced
Capecitabine cardiotoxicity
Taxanes (paclitaxel, docetaxel)
ECHO
history of heart failure or
anthracycline induced
cardiotoxicity
Monoclonal antibodies Continue in CBC Cardiotoxicity:
Trastuzumab perioperative CMP ECG
Pertuzumab period history of cardiac disease
Trastuzumab/pertuzumab/hyaluronidase-zzxf
ECHO
Decision to obtain ECHO should
be based on 1) a review of
quarterly ECHO obtained for HER-
2 directed therapy 2) ongoing
evaluation of HER-2 related
cardiotoxicity or 3) new onset
symptoms for heart failure.
Selective estrogen receptor modulators (SERM) | 7 days None recommended Wound Healing

Tamoxifen
Toremifene

3 weeks (if patient
has multiple risk
factors for VTE)

No additional preoperative testing
is warranted.

Venous Thromboembolism




No additional preoperative testing
is warranted.

Nonsteroidal aromatase inhibitors Continue in None recommended Wound Healing

Letrozole perioperative No additional preoperative testing

Anastrozole period is warranted.

Steroidal aromatase inhibitors

Exemestane

CDK 4/6 Inhibitors 7 days CBC Ribociclib QT Prolongation

Ribociclib CMP ECG for patients with history of

Abemaciclib cardiac disease or unresolved QT
prolongation secondary to
Ribociclib.

Abemaciclib VTE:

No additional preoperative testing
is warranted.

*Preoperative testing: Defined as labs and imaging obtained after the last dose of systemic therapy and within 30 days of surgery

date for all patients.

** Preoperative testing to consider for patients who have chemotherapy-associated adverse events, immune-related adverse events,
or treatment-related adverse events. Imaging or lab tests conducted within 30 days of surgery may not require repetition; decisions to
repeat should be guided by multidisciplinary input or the emergence of new symptoms.
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Summary of Data Reviewed

Immunotherapy

Pembrolizumab, an immune checkpoint inhibitor (ICI), has emerged as a key drug in neoadjuvant
treatment regimens for early-stage triple-negative breast cancer. Existing literature indicates that
including pembrolizumab in neoadjuvant systemic therapy is associated with an increased complete
pathologic response rate and prolonged event-free survival.”*

Toxicities associated with ICIs, known as immune-related adverse events (irAEs), differ from those
caused by chemotherapy or other biologic treatments.” Notably, combining pembrolizumab with
other agents results in a higher incidence of adverse events compared to pembrolizumab
monotherapy.” However, these events are not additive but rather reflect the distinct toxicity profiles
of each agent. Adverse events arising from the combined use of ICIs and cytotoxic chemotherapy
are classified as treatment-related adverse events (TRAEs), which are distinct from irAEs.’
Although irAEs typically occur within weeks to months of treatment initiation, they can also arise
at any time, including after treatment discontinuation.'°

The management of irAEs are based on their severity: mild toxicities (grade 1) typically require
close monitoring, while moderate to severe toxicities (grade 3) necessitate treatment holds and
glucocorticoid administration. Permanent discontinuation of therapy is recommended for grade 4
irAEs.!! Despite these potential toxicities, there is no evidence suggesting the need for
pembrolizumab discontinuation during the perioperative period.’ Furthermore, the administration of
steroids for the management of immune-related adverse events (irAEs) is not a contraindication for
surgery, as the immunosuppressive effects of steroids are predominantly limited to T-cell activity,
with neutrophil and B-cell functions remaining intact.!?

In the KEYNOTE-522 trial, the most common TRAEs of any grade were nausea, alopecia, anemia,
neutropenia, and fatigue.” The most frequently reported irAEs of any grade included
hypothyroidism (15.1%), severe skin reactions (5.7%), hyperthyroidism (5.2%), adrenal
insufficiency (2.6%), pneumonitis (2.2%), thyroiditis (2.0%), and hypophysitis (1.9%).” Severe
(grade > 3) irAEs were less common, with severe skin reactions being the most frequent (4.7%).’
Grade 3 endocrinopathies, such as adrenal insufficiency (2.6%), hypophysitis (1.3%),
hypothyroidism (0.5%), and hyperthyroidism (0.3%, thyroiditis (0.3%) were rare.’

Nevertheless, despite their rarity as grade 3 irAEs, endocrinopathies such as hypothyroidism,
hyperthyroidism, adrenal insufficiency, and hypophysitis have significant implications for
perioperative surgical complications. Moreover, these endocrinopathies are frequently permanent
and require lifelong hormone replacement therapy. '

Preoperative Workup

Adrenal Insufficiency: Adrenal insufficiency can be primary insufficiency or secondary
insufficiency due to hypophysitis. Per manufacturer recommendations, all patients who have
received pembrolizumab should have a morning (6 am to 9 am) blood cortisol drawn before
surgery.'>!* However, in patients receiving synthetic corticosteroids, these agents can
interfere with serum cortisol assays, and therefore, routine measurement of serum cortisol is
not recommended.'” For patients on corticosteroids, current steroid doses and plans for taper
need to be reviewed with the prescribing physician. Additionally, on the day of surgery, the




surgical team should work with the anesthesia team to clarify stress dosing and the
continuation of steroids in the perioperative period.'¢

Patients presenting low am cortisol in the preoperative period should be further evaluated
with am ACTH, a basic metabolic panel (sodium, potassium, CO2, and glucose), renin, and
aldosterone for diagnosis and subsequent referral to endocrinology for corticosteroid
management.'>!”

Hypothyroidism: All patients who have received pembrolizumab should undergo a
preoperative workup that includes Thyroid stimulation hormone (TSH) and free T4 (fT4).'8

Severe skin reaction: No additional testing beyond preoperative CBC and CMP.

Hyperthyroidism: Hyperthyroidism is usually transient and happens before
hypothyroidism.!° However, for patients with confirmed hyperthyroidism, preoperative
workup for hyperthyroidism should be coordinated with an endocrinologist.

Summary of ICI preoperative workup: All patients should undergo CBC, CMP, TSH, Free T4,
and am (6-9 am) cortisol.'® However, cortisol should not be routinely obtained in patients on
corticosteroids.

Chemotherapy

A recent meta-analysis conducted by Cullinane et al. recommends that patients with breast cancer
undergo surgery within 4-8 weeks following the completion of neoadjuvant chemotherapy (NAC).?
Specifically, their analysis demonstrated that patients who underwent surgery within this 4-8 week
window experienced significantly improved overall survival (OS) and disease-free survival (DFS)
compared to those whose surgery was delayed beyond 8 weeks.’ Notably, there was no significant
difference in OS and DFS between patients who had surgery within 4 weeks and those who
underwent surgery between 4 and 8 weeks.’ Consequently, these guidelines recommend scheduling
surgery within 3 to 8 weeks post-chemotherapy, thereby allowing a minimum interval of 3 weeks
post-chemotherapy to ensure recovery from the neutropenic window. "

Chemotherapy-associated adverse events significantly impact surgical eligibility and postoperative
outcomes. For instance, anthracyclines and fluoropyrimidines have been linked to cardiotoxicity.2’
22 As a result, prior to administering cardiotoxic agents, consensus guidelines recommend a cardiac
exam, ECG, evaluating baseline left ventricular ejection fraction (echocardiograms) and cardiac
biomarkers.?® In the preoperative setting, patients with pre-existing cardiac conditions or
chemotherapy-associated cardiotoxicity need cardiac testing to assess their cardiac status.
Specifically, all patients with pre-existing cardiac disease (coronary heart disease, arrhythmias,
peripheral artery disease, cerebrovascular disease, or other significant structural heart disease)
and/or chemotherapy associated cardiotoxicity should undergo a 12-lead ECG.** In addition,
patients with a history of heart failure, those experiencing worsening heart failure, or individuals
with anthracycline-induced heart failure need a pre-operative ECHO.?* The timing of the ECHO
should be coordinated with the patient’s cardiologist based on current symptoms and prior ECHO
results. For patients with no history of cardiac disease or chemotherapy-associated
cardiotoxicity, routine cardiac testing with ECG or ECHO is not recommended.”*

Other chemotherapy-related adverse events that may influence perioperative and postoperative
management include nausea, vomiting, neutropenia, lymphopenia, and anemia, which should be
evaluated through routine preoperative laboratory testing (complete blood count (CBC) and
comprehensive metabolic panel (CMP).
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Monoclonal antibodies

The evidence regarding the optimal timing for discontinuing trastuzumab or pertuzumab prior to
surgery remains limited. However, available literature suggests that both agents can be safely
administered during the preoperative and postoperative periods.*’

One of the most common treatment-related adverse events associated with trastuzumab is
cardiotoxicity. However, its incidence varies depending on the co-administered drug. For example,
patients treated with trastuzumab and doxorubicin (13%) or trastuzumab, doxorubicin, and
cyclophosphamide (27%) exhibit significantly higher rates of cardiotoxicity compared to those
receiving trastuzumab and epirubicin (5%) or trastuzumab and pertuzumab (4%).2° The current
Food and Drug Administration guidelines recommend an ECHO every three months during
treatment with any HER2-targeting therapy in the early breast cancer setting.?’ In the preoperative
setting, cardiac workup (e.g., ECG and ECHO) before surgery should be informed by existing
cardiac comorbidities, cardiac surveillance during treatment (ECG, ECHO), cardiotoxicity severity,
and the emergence of new cardiac symptoms.”® For instance, patients with no history of cardiac
disease, negative ECGs, and normal quarterly ECHOs do not warrant additional cardiac testing.?*
Conversely, patients with a history of cardiac disease, new cardiac symptoms, an abnormal ECG or
ECHO warrant repeat cardiac testing and possibly consultation with cardiology before surgery.

The combined administration of trastuzumab and pertuzumab has been implicated in wound-
healing complications. Specifically, one study evaluated patients who underwent breast surgery 4-6
weeks after receiving trastuzumab alone or in combination with pertuzumab. The results showed a
higher rate of wound complications among patients who had a lumpectomy and received the
combination of trastuzumab and pertuzumab compared to those who received trastuzumab alone.?
Similarly, another study assessed outcomes in patients undergoing breast reconstruction treated with
trastuzumab alone or both trastuzumab and pertuzumab. The findings indicated that patients who
received the combination therapy had a higher incidence of wound dehiscence and a greater need
for reoperation compared to those who did not receive HER2-directed therapy.>* Conversely, there
was no significant difference in complication rates between patients treated with trastuzumab alone
and those not treated with HER2-directed agents.’® Notably, in the reconstruction study cohort,
surgery was performed approximately 6 weeks after the last dose of treatment.>® Overall, these
studies indicate that combination therapy with trastuzumab and pertuzumab may influence wound
healing; however, they do not provide conclusive evidence to warrant discontinuing trastuzumab
and pertuzumab in the perioperative setting.
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Endocrine Therapy

Although not currently the standard of care, the use of neoadjuvant endocrine therapy in patients
with hormone receptor-positive, human epidermal growth factor receptor 2 (HER2)-negative breast
cancer is becoming increasingly common, highlighting the need for effective perioperative
management strategies.’! 3> Tamoxifen, a selective estrogen receptor modulator (SERM), has been
linked to an elevated risk of venous thromboembolism (VTE).*** A recently proposed algorithm by
Hussain et al. recommends discontinuing tamoxifen three weeks before surgery for patients with
high-risk factors, including a “family history of deep vein thrombosis (DVT), body mass index
(BMI) >30 kg/m?, relevant comorbidities, increased DVT risk, recent chemotherapy, and
procedures lasting longer than 90 minutes”.>® In contrast, the Society for Perioperative Assessment
and Quality Improvement (SPAQI) guidelines suggest stopping Tamoxifen seven days before
surgery, even if VTE risk factors are present. They advise continuing Tamoxifen for patients
without additional patient- or procedure-related VTE risks during the perioperative period.?’
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Similarly, SPAQI recommends the continuation of aromatase inhibitors during the perioperative
period.>” The discrepancies in the recommended timing for discontinuing SERM:s indicate that
clinicians must make individualized decisions regarding the cessation of these medications,
considering specific patient-related and procedure-related risk factors. It is important to note that
both Tamoxifen and aromatase inhibitors have been associated with impaired wound healing.*® ¥

CDK4/6 inhibitors

CDK4/6 inhibitors have traditionally been used in the metastatic setting but are increasingly
becoming incorporated into neoadjuvant treatment regimens in nonmetastatic patients.*%-4?
Consequently, strategies for their management in the perioperative setting are still evolving. While
specific guidelines for managing ribociclib or abemaciclib in the preoperative period are not yet
established, current recommendations for palbociclib suggest discontinuing the medication 7 days
before surgery and resuming it 3 weeks postoperatively. ¥4

All patients receiving neoadjuvant CDK 4/6 inhibitors should undergo a CBC and CMP as part of
their preoperative assessment, given that hematologic and gastrointestinal adverse events are the
most frequently observed in patients who received ribociclib and abemaciclib, respectively.***” In
patients treated with abemaciclib, the most common adverse events included diarrhea, fatigue, and
neutropenia.***? Additionally, emerging studies suggest a higher risk of VTE in patients receiving
abemaciclib.* For patients receiving ribociclib, common adverse events include nausea, diarrhea,
fatigue, neutropenia, and infections.’2 Notably, in those receiving ribociclib, hypertension and
elevated liver enzymes (alanine aminotransferase [ALT] and aspartate aminotransferase [AST]) are
among the most common grade 3 or 4 adverse events.’*2 Moreover, approximately 3% of patients
receiving ribociclib experienced QT prolongation.>

Conclusion

The ongoing management of breast cancer as both a local and systemic disease is essential for
improving patient outcomes. Furthermore, the rise in novel systemic therapies necessitates that
surgeons remain well-informed about their indications and implications during the perioperative
period. Collaboration with a multidisciplinary team (e.g., medical oncology, anesthesia, primary
care, etc.) is critical to ensure medications are appropriately discontinued prior to surgery and avoid
unnecessary or duplicate testing.
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MBA, Anna C. Beck MD, Kathie-Ann P. Joseph MD MPH, David W. Lim MDCM MEd PhD
FRCSC, Megan Miller MD, Lee Gravatt Wilke MD

- References -



1. Ellis MJ, Suman VJ, Hoog J, et al. Randomized phase Il neoadjuvant comparison between
letrozole, anastrozole, and exemestane for postmenopausal women with estrogen receptor-rich
stage 2 to 3 breast cancer: clinical and biomarker outcomes and predictive value of the baseline
PAM50-based intrinsic subtype--ACOSOG Z1031. J Clin Oncol. Jun 10 2011;29(17):2342-9.
doi:10.1200/jc0.2010.31.6950

2. Golshan M, Cirrincione CT, Sikov WM, et al. Impact of neoadjuvant chemotherapy in stage Il-
Il triple negative breast cancer on eligibility for breast-conserving surgery and breast
conservation rates: surgical results from CALGB 40603 (Alliance). Annals of surgery. Sep
2015;262(3):434-9; discussion 438-9. doi:10.1097/sla.0000000000001417

3. Golshan M, Cirrincione CT, Sikov WM, et al. Impact of neoadjuvant therapy on eligibility for
and frequency of breast conservation in stage Il-1ll HER2-positive breast cancer: surgical results
of CALGB 40601 (Alliance). Breast cancer research and treatment. Nov 2016;160(2):297-304.
doi:10.1007/s10549-016-4006-6

4. Sanford RA, Lei X, Barcenas CH, et al. Impact of Time from Completion of Neoadjuvant
Chemotherapy to Surgery on Survival Outcomes in Breast Cancer Patients. Ann Surg Oncol.
May 2016;23(5):1515-21. doi:10.1245/s10434-015-5020-3

5. Cullinane C, Shrestha A, Al Maksoud A, et al. Optimal timing of surgery following breast
cancer neoadjuvant chemotherapy: A systematic review and meta-analysis. Eur J Surg Oncol.
Jul 2021;47(7):1507-1513. doi:10.1016/j.€js0.2021.01.025

6. Sutton TL, Schlitt A, Gardiner SK, Johnson N, Garreau JR. Time to surgery following
neoadjuvant chemotherapy for breast cancer impacts residual cancer burden, recurrence, and
survival. J Surg Oncol. Dec 2020;122(8):1761-1769. doi:10.1002/js0.26216

7. Schmid P, Cortes J, Pusztai L, et al. Pembrolizumab for Early Triple-Negative Breast Cancer.
N Engl J Med. Feb 27 2020;382(9):810-821. doi:10.1056/NEJMo0a1910549

8. Schmid P, Cortes J, Dent R, et al. Event-free Survival with Pembrolizumab in Early Triple-
Negative Breast Cancer. N Engl J Med. Feb 10 2022;386(6):556-567.
doi:10.1056/NEJMoa2112651

9. Ramos-Casals M, Brahmer JR, Callahan MK, et al. Imnmune-related adverse events of
checkpoint inhibitors. Nat Rev Dis Primers. May 7 2020;6(1):38. doi:10.1038/s41572-020-0160-
6

10. Gumusay O, Callan J, Rugo HS. Immunotherapy toxicity: identification and management.
Breast cancer research and treatment. Feb 2022;192(1):1-17. doi:10.1007/s10549-021-06480-5
11. Brahmer JR, Lacchetti C, Thompson JA. Management of Immune-Related Adverse Events
in Patients Treated With Immune Checkpoint Inhibitor Therapy: American Society of Clinical
Oncology Clinical Practice Guideline Summary. J Oncol Pract. Apr 2018;14(4):247-249.
doi:10.1200/jop.18.00005

12. Weber JS, Hodi FS, Wolchok JD, et al. Safety Profile of Nivolumab Monotherapy: A Pooled
Analysis of Patients With Advanced Melanoma. Journal of Clinical Oncology. 2017/03/01
2016;35(7):785-792. doi:10.1200/JC0O.2015.66.1389

13. Monitoring and Management of Immune-Mediated Adverse Reactions. Merck & Co.
Accessed November 25, 2024. htips://www.keytrudahcp.com/safety/monitoring-managing-
adverse-reactions/

14. Druce |, Tawagi K, Shaw JLV, Ibrahim A, Lochnan H, Ong M. Routine Screening for Central
and Primary Adrenal Insufficiency during Immune-Checkpoint Inhibitor Therapy: An
Endocrinology Perspective for Oncologists. Curr Oncol. Jul 2 2022;29(7):4665-4677.
doi:10.3390/curroncol29070370



https://www.keytrudahcp.com/safety/monitoring-managing-adverse-reactions/
https://www.keytrudahcp.com/safety/monitoring-managing-adverse-reactions/

10

15. Schneider BJ, Naidoo J, Santomasso BD, et al. Management of Immune-Related Adverse
Events in Patients Treated With Immune Checkpoint Inhibitor Therapy: ASCO Guideline
Update. J Clin Oncol. Dec 20 2021;39(36):4073-4126. doi:10.1200/jco.21.01440

16. Woodcock T, Barker P, Daniel S, et al. Guidelines for the management of glucocorticoids
during the peri-operative period for patients with adrenal insufficiency: Guidelines from the
Association of Anaesthetists, the Royal College of Physicians and the Society for Endocrinology
UK. Anaesthesia. May 2020;75(5):654-663. doi:10.1111/anae.14963

17. Haanen J, Obeid M, Spain L, et al. Management of toxicities from immunotherapy: ESMO
Clinical Practice Guideline for diagnosis, treatment and follow-up. Ann Oncol. Dec
2022;33(12):1217-1238. doi:10.1016/j.annonc.2022.10.001

18. Consensus statement regarding use of pembrolizumab in patients with early-stage triple-
negative breast cancer. Dana-Farber Breast Oncology Center. Accessed November 25, 2024.
https://physicianresources.dana-farber.org/flexpaper/pembrolizumab-for-early-stage-triple-
negative-breast-cancer/symposiumlid/756D3840-C0D2-11EC-83DAD2C4A0BDF6B5

19. Yoo TK, Moon HG, Han W, Noh DY. Time interval of neoadjuvant chemotherapy to surgery
in breast cancer: how long is acceptable? Gland Surg. Feb 2017;6(1):1-3.
doi:10.21037/gs.2016.08.06

20. Stone JR, Kanneganti R, Abbasi M, Akhtari M. Monitoring for Chemotherapy-Related
Cardiotoxicity in the Form of Left Ventricular Systolic Dysfunction: A Review of Current
Recommendations. JCO Oncol Pract. May 2021;17(5):228-236. doi:10.1200/0p.20.00924

21. Dhesi S, Chu MP, Blevins G, et al. Cyclophosphamide-Induced Cardiomyopathy: A Case
Report, Review, and Recommendations for Management. J Investig Med High Impact Case
Rep. Jan-Mar 2013;1(1):2324709613480346. doi:10.1177/2324709613480346

22. Morelli MB, Bongiovanni C, Da Pra S, et al. Cardiotoxicity of Anticancer Drugs: Molecular
Mechanisms and Strategies for Cardioprotection. Front Cardiovasc Med. 2022;9:847012.
doi:10.3389/fcvm.2022.847012

23. Curigliano G, Lenihan D, Fradley M, et al. Management of cardiac disease in cancer
patients throughout oncological treatment: ESMO consensus recommendations. Ann Oncol.
Feb 2020;31(2):171-190. doi:10.1016/j.annonc.2019.10.023

24. Thompson A, Fleischmann KE, Smilowitz NR, et al. 2024
AHA/ACC/ACS/ASNC/HRS/SCA/SCCT/SCMR/SVM Guideline for Perioperative Cardiovascular
Management for Noncardiac Surgery: A Report of the American College of Cardiology/American
Heart Association Joint Committee on Clinical Practice Guidelines. Circulation. Nov 5
2024;150(19):e351-e442. doi:10.1161/cir.0000000000001285

25. Al-Hilli Z, Boughey JC. The timing of breast and axillary surgery after neoadjuvant
chemotherapy for breast cancer. Chin Clin Oncol. Jun 2016;5(3):37.
doi:10.21037/cc0.2016.03.26

26. Bouwer NI, Jager A, Liesting C, et al. Cardiac monitoring in HER2-positive patients on
trastuzumab treatment: A review and implications for clinical practice. Breast. Aug 2020;52:33-
44. doi:10.1016/j.breast.2020.04.005

27. U.S. Food and Drug Administration. (2017). *Herceptin (trastuzumab) prescribing
information* [PDF].
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/103792s53371bl.pdf (Accessed
October 9, 2024).

28. Lyon AR, Dent S, Stanway S, et al. Baseline cardiovascular risk assessment in cancer
patients scheduled to receive cardiotoxic cancer therapies: a position statement and new risk
assessment tools from the Cardio-Oncology Study Group of the Heart Failure Association of the
European Society of Cardiology in collaboration with the International Cardio-Oncology Society.
Eur J Heart Fail. Nov 2020;22(11):1945-1960. doi:10.1002/ejhf.1920



https://physicianresources.dana-farber.org/flexpaper/pembrolizumab-for-early-stage-triple-negative-breast-cancer/symposiumId/756D3840-C0D2-11EC-83DAD2C4A0BDF6B5
https://physicianresources.dana-farber.org/flexpaper/pembrolizumab-for-early-stage-triple-negative-breast-cancer/symposiumId/756D3840-C0D2-11EC-83DAD2C4A0BDF6B5
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/103792s5337lbl.pdf

11

29. Cullom ME, Amin AL, Balanoff CR, Wagner JL, Larson KE. Evaluation of breast surgical
oncology complications after single agent versus dual agent HER2 targeted neoadjuvant
chemotherapy. Am J Surg. Nov 2020;220(5):1225-1229. doi:10.1016/j.amjsurg.2020.06.053
30. Shammas RL, Cho EH, Glener AD, et al. Association Between Targeted HER-2 Therapy
and Breast Reconstruction Outcomes: A Propensity Score-Matched Analysis. J Am Coll Surg.
Dec 2017;225(6):731-739.e1. doi:10.1016/j.jamcollsurg.2017.08.023

31. Kantor O, Wakeman M, Weiss A, et al. Axillary Management After Neoadjuvant Endocrine
Therapy for Hormone Receptor-Positive Breast Cancer. Ann Surg Oncol. Mar 2021;28(3):1358-
1367. doi:10.1245/s10434-020-09073-6

32. Kantor O, Weiss A. Surgical Considerations and Expectations in Patients Receiving
Neoadjuvant Chemotherapy and Neoadjuvant Endocrine Therapy. In: Soran A, Nakhlis F, eds.
Management of the Breast and Axilla in the Neoadjuvant Setting. Springer International
Publishing; 2022:219-238.

33. Sella T, Weiss A, Mittendorf EA, et al. Neoadjuvant Endocrine Therapy in Clinical Practice: A
Review. JAMA Oncol. Nov 1 2021;7(11):1700-1708. doi:10.1001/jamaoncol.2021.2132

34. Deitcher SR, Gomes MPV. The risk of venous thromboembolic disease associated with
adjuvant hormone therapy for breast carcinoma. Cancer. 2004;101(3):439-449.
doi:https://doi.org/10.1002/cncr.20347

35. Decensi A, Maisonneuve P, Rotmensz N, et al. Effect of Tamoxifen on Venous
Thromboembolic Events in a Breast Cancer Prevention Trial. Circulation. 2005;111(5):650-656.
doi:doi:10.1161/01.CIR.0000154545.84124.AC

36. Hussain T, Kneeshaw PJ. Stopping tamoxifen peri-operatively for VTE risk reduction: A
proposed management algorithm. International Journal of Surgery. 2012/01/01/ 2012;10(6):313-
316. doi:https://doi.org/10.1016/j.ijsu.2012.05.001

37. Pfeifer KJ, Selzer A, Mendez CE, et al. Preoperative Management of Endocrine, Hormonal,
and Urologic Medications: Society for Perioperative Assessment and Quality Improvement
(SPAQI) Consensus Statement. Mayo Clin Proc. Jun 2021;96(6):1655-1669.
doi:10.1016/j.mayocp.2020.10.002

38. Billon R, Bosc R, Belkacemi Y, et al. Impact of adjuvant anti-estrogen therapies (tamoxifen
and aromatase inhibitors) on perioperative outcomes of breast reconstruction. Journal of
Plastic, Reconstructive & Aesthetic Surgery. 2017/11/01/ 2017;70(11):1495-1504.
doi:https://doi.org/10.1016/j.bjps.2017.05.046

39. Howgate DJ, Gamie Z, Panteliadis P, Bhalla A, Mantalaris A, Tsiridis E. The potential
adverse effects of aromatase inhibitors on wound healing: in vitro and in vivo evidence. Expert
Opin Drug Saf. Sep 2009;8(5):523-35. d0i:10.1517/14740330903190674

40. Hurvitz SA, Martin M, Press MF, et al. Potent Cell-Cycle Inhibition and Upregulation of
Immune Response with Abemaciclib and Anastrozole in neoMONARCH, Phase Il Neoadjuvant
Study in HR(+)/HERZ2(-) Breast Cancer. Clin Cancer Res. Feb 1 2020;26(3):566-580.
doi:10.1158/1078-0432.Ccr-19-1425

41. Fjermeros K, Ghannoum S, Geisler SB, et al. The NEOLETRIB trial: neoadjuvant treatment
with Letrozole and Ribociclib in ER-positive, HER2-negative breast cancer. Future Oncol.
2024;20(32):2457-2466. doi:10.1080/14796694.2024.2377531

42. Prat A, Saura C, Pascual T, et al. Ribociclib plus letrozole versus chemotherapy for
postmenopausal women with hormone receptor-positive, HER2-negative, luminal B breast
cancer (CORALLEEN): an open-label, multicentre, randomised, phase 2 trial. Lancet Oncol. Jan
2020;21(1):33-43. doi:10.1016/s1470-2045(19)30786-7

43. Hong K, Yao L, Sheng X, Ye D, Guo Y. Neoadjuvant Therapy of Cyclin-Dependent Kinase
4/6 Inhibitors Combined with Endocrine Therapy in HR+/HER2- Breast Cancer: A Systematic
Review and Meta-Analysis. Oncol Res Treat. 2021;44(10):557-567. doi:10.1159/000518573
44. Spring LM, Zangardi ML, Moy B, Bardia A. Clinical Management of Potential Toxicities and
Drug Interactions Related to Cyclin-Dependent Kinase 4/6 Inhibitors in Breast Cancer: Practical



https://doi.org/10.1002/cncr.20347
https://doi.org/10.1016/j.ijsu.2012.05.001
https://doi.org/10.1016/j.bjps.2017.05.046

12

Considerations and Recommendations. Oncologist. Sep 2017;22(9):1039-1048.
doi:10.1634/theoncologist.2017-0142

45. Finn RS, Boer K, Bondarenko I, et al. Overall survival results from the randomized phase 2
study of palbociclib in combination with letrozole versus letrozole alone for first-line treatment of
ER+/HER2- advanced breast cancer (PALOMA-1, TRIO-18). Breast cancer research and
treatment. Sep 2020;183(2):419-428. doi:10.1007/s10549-020-05755-7

46. Finn RS, Martin M, Rugo HS, et al. Palbociclib and Letrozole in Advanced Breast Cancer.
New England Journal of Medicine. 2016;375(20):1925-1936. doi:doi:10.1056/NEJMoa1607303
47. Turner NC, Slamon DJ, Ro J, et al. Overall Survival with Palbociclib and Fulvestrant in
Advanced Breast Cancer. New England Journal of Medicine. 2018;379(20):1926-1936.
doi:doi:10.1056/NEJMo0a1810527

48. Rugo HS, Huober J, Garcia-Saenz JA, et al. Management of Abemaciclib-Associated
Adverse Events in Patients with Hormone Receptor-Positive, Human Epidermal Growth Factor
Receptor 2-Negative Advanced Breast Cancer: Safety Analysis of MONARCH 2 and
MONARCH 3. The Oncologist. 2020;26(1):€53-e65. doi:10.1002/onco0.13531

49. Watson NW, Wander SA, Shatzel JJ, Al-Samkari H. Venous and arterial thrombosis
associated with abemaciclib therapy for metastatic breast cancer. Cancer. Sep 1
2022;128(17):3224-3232. doi:10.1002/cncr.34367

50. Hortobagyi GN, Stemmer SM, Burris HA, et al. Overall Survival with Ribociclib plus
Letrozole in Advanced Breast Cancer. New England Journal of Medicine. 2022;386(10):942-
950. doi:doi:10.1056/NEJM0a2114663

51. Im S-A, Lu Y-S, Bardia A, et al. Overall Survival with Ribociclib plus Endocrine Therapy in
Breast Cancer. New England Journal of Medicine. 2019;381(4):307-316.
doi:doi:10.1056/NEJM0a1903765

52. Slamon DJ, Neven P, Chia S, et al. Overall Survival with Ribociclib plus Fulvestrant in
Advanced Breast Cancer. New England Journal of Medicine. 2020;382(6):514-524.
doi:doi:10.1056/NEJM0a1911149



