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Recommendations
Chemotherapy for Non-Metastatic Breast Cancer
1. The decision for adjuvant/neoadjuvant chemotherapy should be guided by the subtype of breast
cancer (hormone receptor [HR]-positive/human epidermal growth factor receptor 2 [HER2]negative, HER2-positive, and triple negative (TN)], prognosis, benefits (absolute gains in disease
free survival [DFS] and overall survival [OS]), toxicity risks, overall health of patient, and
preference of patient.1, 2 (Level of Evidence: I, Strength of Recommendation: A)
2. Individualized prognosis and expected benefit from systemic treatments, including chemotherapy,
can be estimated using an online calculator such as NHS Predict which considers: patient age
and menopausal status, presentation (screen detected versus symptomatic), tumour size, axillary
lymph node status, and the status of estrogen receptor (ER), HER2 and Ki67 if known.3 In some
patients with ER-positive/HER2-negative early breast cancer, prognosis +/- benefit of
chemotherapy can be estimated from gene expression profile (GEP) testing.4, 5 Figure 1 outlines
OncotypeDX testing eligibility in Alberta.
3. Figure 2 outlines an approach to chemotherapy decision-making for HR-positive/HER2-negative
breast cancer, Figure 3 for HER2-positive, and Figure 4 for TN.1, 2, 6-9 (Level of Evidence: I,
Strength of Recommendation: A)
4. As for the decision to use chemotherapy, the choice of regimen should also be guided by
prognosis, benefits (absolute gains in DFS and OS where applicable), toxicity risks, overall health
of patient, and preference of patient. In addition to the listed adjuvant chemotherapy regimens,
other evidence-based options exist, and may be used based on clinical discretion and in review
with multidisciplinary breast cancer tumour board.
5. Delays in initiating adjuvant chemotherapy should be avoided.10 Adjuvant chemotherapy should
be started, as soon as surgical healing has been completed and ideally not later than 12 weeks
following surgery.1 (Level of Evidence: I, Strength of Recommendation: A)
6. In patients with known cardiac dysfunction or significant cardiac risk, a non-anthracycline adjuvant
chemotherapy regimen is preferred. (Level of Evidence: I, Strength of Recommendation: A) If
trastuzumab is required, consider upfront referral to cardiology.11-13 (Level of Evidence: V,
Strength of Recommendation: A)
7. Offer young women referral to a fertility clinic prior to initiation of adjuvant systemic therapies if
future pregnancies are potentially desired.14 (Level of Evidence: V, Strength of Recommendation:
A) In addition to standard fertility preservation methods or if standard fertility preservation methods
are not feasible, use of a luteinizing hormone-releasing hormone (LHRH) agonist during
chemotherapy can be discussed with the goal of reducing the likelihood of chemotherapy-induced
ovarian insufficiency.14, 15 (Level of Evidence: II, Strength of Recommendation: B)
8. Use primary granulocyte colony-stimulating factor (GCSF) prophylaxis with dose dense regimens
and regimens in which the risk of febrile neutropenia is greater than or equal to 20%.16 Use
secondary GCSF prophylaxis if there was a neutropenic complication in previous chemotherapy
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cycle and if dose-reduction is expected to compromise oncologic outcomes.16 (Level of Evidence:
I, Strength of Recommendation: A)
Chemotherapy for Hormone Receptor-Positive/HER2-Negative Breast Cancer
1. Decision-making about chemotherapy in this group is complex as there is a wide range for
prognosis, stage for stage, driven by underlying tumour biology. The American Joint Committee
on Cancer (AJCC) 8th Edition incorporates prognostic stage grouping for hormone receptorpositive breast cancer that not only considers T-stage and N-stage, but also grade, ER-status,
progesterone receptor (PR)-status, and the OncotypeDX Recurrence Score (RS) (if less than 11)
when available.17
2. Favourable tumour biology is suggested by a luminal A molecular signature or luminal A-like
characteristics (high ER & PR expression AND grade 1-2 and/or low Ki67 score).1, 2
3. Less favourable tumour biology is suggested by a luminal B molecular signature or luminal B-like
characteristics (high or low ER expression AND low PR expression or PR-negative AND grade 2-3
and/or higher Ki67 score).1, 2
4. The predicted absolute overall survival benefit of chemotherapy is low for most patients with
favourable tumour biology. However, the predicted absolute overall survival benefit of
chemotherapy can be quite variable for patients with less favourable tumour biology. NHS Predict,
and in eligible patients, OncotypeDX testing, can aid with prognostication and chemotherapy
decision-making.5, 18 (Level of Evidence: I, Strength of Recommendation: A)
Hormonal Therapy
1. Adjuvant hormonal therapy should be discussed with all patients who have undergone resection of
HR+ early breast cancer.1, 2, 19, 20 (Level of Evidence: I, Strength of Recommendation: A)
2. The decision to proceed with adjuvant hormonal therapy should be guided by prognosis, benefits
(absolute gains in DFS and OS where applicable), toxicity risks, overall health of patient, and
preference of patient.1, 2, 19, 20 (Level of Evidence: I, Strength of Recommendation: A)
3. Figure 5 outlines an approach to hormonal therapy decision-making for HR-positive/HER2negative breast cancer.1, 2, 19, 20 (Level of Evidence: I, Strength of Recommendation: A)
4. The choice of adjuvant hormonal therapy regimen and duration of therapy should be guided by
menopausal status, prognosis, benefits (absolute gains in DFS and OS), toxicity risks, overall
health of patient, and preference of patient. Extending AI therapy beyond 5 years is associated
with a small DFS benefit only and has not been shown to improve OS.20
5. Menopausal status:21 Patients are clearly premenopausal if they demonstrate regular menses
without using oral contraception or hormone replacement therapy prior to breast cancer diagnosis
and treatment. Amenorrhea following adjuvant chemotherapy is not a reliable indicator of
postmenopausal status. Patients who most clearly fit a postmenopausal definition are as follows:
had bilateral oophorectomy; are amenorrheic and 60 years of age or older; or are age less than 60
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but are amenorrheic for 12 or more consecutive months, in the absence of chemotherapy,
endocrine therapy or ovarian function suppression, and who have FSH and estradiol levels in the
postmenopausal range. Patients who do not clearly fit either the pre or postmenopausal definitions
as outlined above are of uncertain menopausal status, as should be initially treated as
premenopausal.
6. Some premenopausal patients will be offered ovarian function suppression with an LHRH agonist
and hence will become eligible for AI therapy and bisphosphonates (see next section).
7. Aromatase inhibitor options include anastrozole and letrozole which are nonsteroidal AIs, and
exemestane which is a steroidal AI.
8. Patients intolerant of initial AI may be switched to an alternate AI or tamoxifen. (Level of Evidence:
I, Strength of Recommendation: A)
Bone Modifying Agents
1. Consider adjuvant bisphosphonate therapy (clodronate 1600 mg PO daily for 2-3 years or
zoledronic acid 4 mg IV q6 months for 3-5 years) for postmenopausal patients (including
premenopausal patients receiving ovarian function suppression) with lymph node positive or
higher risk lymph node negative breast cancer (received adjuvant chemotherapy or eligible but
unfit/declined).22, 23 (Level of Evidence: I, Strength of Recommendation: A)
2. Lower risk patients, or patients declining clodronate or zoledronic acid, may be offered other
bisphosphonates or denosumab for management of low bone mass/fracture risk as per bone
health guidelines.24 (Level of Evidence: I, Strength of Recommendation: A)
3. Patients receiving ovarian function suppression (OFS), an aromatase inhibitor (AI), and/or a bone
modifying agent, should be advised to supplement with calcium (1000 mg total dietary plus
supplementation) and vitamin D (1000-2000 IU) per day. (Level of Evidence: I, Strength of
Recommendation: A)
4. For any patient initiating a bone modifying agent, recommend dental evaluation prior to starting
and preventive care for rare complication of osteonecrosis of the jaw.25 (Level of Evidence: V,
Strength of Recommendation: A)
Recommendations for Men with Early Breast Cancer1
1. The approach to systemic therapy for men with early breast cancer is largely extrapolated from
the literature to date based on female patients.
2. Chemotherapy and anti-HER2 therapy indications and regimens should follow the same
recommendations as those for breast cancer in female patients. (Level of Evidence: V, Strength of
Recommendation: A)
3. However, for adjuvant hormonal therapy, tamoxifen is the standard of care. If there is a strong
contraindication to tamoxifen, then an aromatase inhibitor in combination with an LHRH agonist
can be considered. (Level of Evidence: V; Strength of Recommendation: A)
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Figure 1. Approach to OncotypeDX testing in Alberta
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Figure 2. Approach to Adjuvant/Neoadjuvant Chemotherapy for HR+/HER2- Breast Cancer1, 2, 4-9, 26
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Figure 3. Approach to Adjuvant/Neoadjuvant Chemotherapy for HER2+ Breast Cancer1, 2, 6-9
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Figure 4. Approach to Adjuvant/Neoadjuvant Chemotherapy for Triple Negative (TN) Breast Cancer1,

2, 6-9
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Figure 5. Approach to Adjuvant Hormonal Therapy1, 2, 19, 20

ER+ and/or PR+

Premenopausal

Postmenopausal

Higher risk

Higher risk
Lower risk

TAM x 5-10 y

Node positive, or node negative and
received chemotherapy or eligible for
chemotherapy but unfit or declined

Options:
OFS + TAM or AI x 5 y
TAM x 10 y

Lower risk

Options:
AI x 5 y
Tam x 2-3 y – AI x 3-2 y
Tam x 5-10 y

Node positive, or node negative and
received chemotherapy or eligible for
chemotherapy but unfit or declined

Options:
AI x 5 y
TAM x 2-3 y – AI x 5 y
TAM x 5 y – AI x 5 y
TAM x 10 y

If T3/4 and/or N2/3 and
completed AI x 5 y,
consider extending AI to
compete up to 10 years total
of hormonal therapy:
AI x 10 y
TAM x 2-3 y – AI x 8-7 y

Last revision: April 2021

Guideline Resource Unit

9

References
1. Cardoso F, Kyriakides S, Ohno S, et al. Early breast cancer: ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-up†. Ann Oncol. Aug 1 2019;30(8):1194-1220. doi:10.1093/annonc/mdz173
2. Burstein HJ, Curigliano G, Loibl S, et al. Estimating the benefits of therapy for early-stage breast cancer: the St. Gallen
International Consensus Guidelines for the primary therapy of early breast cancer 2019. Ann Oncol. Oct 1
2019;30(10):1541-1557. doi:10.1093/annonc/mdz235
3. National Health Services. Predict. Accessed April 19, 2021. https://breast.predict.nhs.uk/
4. Harris LN, Ismaila N, McShane LM, et al. Use of Biomarkers to Guide Decisions on Adjuvant Systemic Therapy for
Women With Early-Stage Invasive Breast Cancer: American Society of Clinical Oncology Clinical Practice Guideline. J
Clin Oncol. Apr 1 2016;34(10):1134-50. doi:10.1200/jco.2015.65.2289
5. Andre F, Ismaila N, Henry NL, et al. Use of Biomarkers to Guide Decisions on Adjuvant Systemic Therapy for Women
With Early-Stage Invasive Breast Cancer: ASCO Clinical Practice Guideline Update-Integration of Results From TAILORx.
J Clin Oncol. Aug 1 2019;37(22):1956-1964. doi:10.1200/jco.19.00945
6. Denduluri N, Chavez-MacGregor M, Telli ML, et al. Selection of Optimal Adjuvant Chemotherapy and Targeted Therapy
for Early Breast Cancer: ASCO Clinical Practice Guideline Focused Update. J Clin Oncol. Aug 10 2018;36(23):2433-2443.
doi:10.1200/jco.2018.78.8604
7. Peto R, Davies C, Godwin J, 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. Feb 4
2012;379(9814):432-44. doi:10.1016/s0140-6736(11)61625-5
8. Long-term outcomes for neoadjuvant versus adjuvant chemotherapy in early breast cancer: meta-analysis of individual
patient data from ten randomised trials. Lancet Oncol. Jan 2018;19(1):27-39. doi:10.1016/s1470-2045(17)30777-5
9. Increasing the dose intensity of chemotherapy by more frequent administration or sequential scheduling: a patient-level
meta-analysis of 37 298 women with early breast cancer in 26 randomised trials. Lancet. Apr 6 2019;393(10179):14401452. doi:10.1016/s0140-6736(18)33137-4
10. Raphael MJ, Biagi JJ, Kong W, Mates M, Booth CM, Mackillop WJ. The relationship between time to initiation of
adjuvant chemotherapy and survival in breast cancer: a systematic review and meta-analysis. Breast Cancer Res Treat.
Nov 2016;160(1):17-28. doi:10.1007/s10549-016-3960-3
11. Albini A, Pennesi G, Donatelli F, Cammarota R, De Flora S, Noonan DM. Cardiotoxicity of anticancer drugs: the need
for cardio-oncology and cardio-oncological prevention. J Natl Cancer Inst. Jan 6 2010;102(1):14-25.
doi:10.1093/jnci/djp440
12. Armenian SH, Lacchetti C, Barac A, et al. Prevention and Monitoring of Cardiac Dysfunction in Survivors of Adult
Cancers: American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol. Mar 10 2017;35(8):893-911.
doi:10.1200/jco.2016.70.5400
13. Perez EA, Rodeheffer R. Clinical cardiac tolerability of trastuzumab. J Clin Oncol. Jan 15 2004;22(2):322-9.
doi:10.1200/jco.2004.01.120
14. Oktay K, Harvey BE, Partridge AH, et al. Fertility Preservation in Patients With Cancer: ASCO Clinical Practice
Guideline Update. J Clin Oncol. Jul 1 2018;36(19):1994-2001. doi:10.1200/jco.2018.78.1914
15. Peccatori FA, Azim HA, Jr., Orecchia R, et al. Cancer, pregnancy and fertility: ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-up. Ann Oncol. Oct 2013;24 Suppl 6:vi160-70. doi:10.1093/annonc/mdt199
16. Smith TJ, Bohlke K, Lyman GH, et al. Recommendations for the Use of WBC Growth Factors: American Society of
Clinical Oncology Clinical Practice Guideline Update. J Clin Oncol. Oct 1 2015;33(28):3199-212.
doi:10.1200/jco.2015.62.3488
17. AJCC Cancer Staging Manual (8th Edition). Springer International Publishing: American Joint Commission on Cancer;
2017.
18. Kalinsky K BW, Meric-Bernstam F, et al. Adjuvant trial randomized ER+ patients who had a recurrence score <25 and
1-3 positive nodes to endocrine therapy (ET) versus ET + chemotherapy. SWOG S1007. 2020 San Antonio Breast
Cancer Symposium. Abstract G23-01.

Last revision: April 2021

Guideline Resource Unit

10

19. Aromatase inhibitors versus tamoxifen in early breast cancer: patient-level meta-analysis of the randomised trials.
Lancet. Oct 3 2015;386(10001):1341-1352. doi:10.1016/s0140-6736(15)61074-1
20. Burstein HJ, Lacchetti C, Anderson H, et al. Adjuvant Endocrine Therapy for Women With Hormone Receptor-Positive
Breast Cancer: ASCO Clinical Practice Guideline Focused Update. J Clin Oncol. Feb 10 2019;37(5):423-438.
doi:10.1200/jco.18.01160
21. De Vos FY, van Laarhoven HW, Laven JS, et al. Menopausal status and adjuvant hormonal therapy for breast cancer
patients: a practical guideline. Crit Rev Oncol Hematol. Nov 2012;84(2):252-60. doi:10.1016/j.critrevonc.2012.06.005
22. Adjuvant bisphosphonate treatment in early breast cancer: meta-analyses of individual patient data from randomised
trials. Lancet. Oct 3 2015;386(10001):1353-1361. doi:10.1016/s0140-6736(15)60908-4
23. Dhesy-Thind S, Fletcher GG, Blanchette PS, et al. Use of Adjuvant Bisphosphonates and Other Bone-Modifying
Agents in Breast Cancer: A Cancer Care Ontario and American Society of Clinical Oncology Clinical Practice Guideline. J
Clin Oncol. Jun 20 2017;35(18):2062-2081. doi:10.1200/jco.2016.70.7257
24. Papaioannou A, Morin S, Cheung AM, et al. 2010 clinical practice guidelines for the diagnosis and management of
osteoporosis in Canada: summary. CMAJ. Nov 23 2010;182(17):1864-73. doi:10.1503/cmaj.100771
25. Yarom N, Shapiro CL, Peterson DE, et al. Medication-Related Osteonecrosis of the Jaw: MASCC/ISOO/ASCO
Clinical Practice Guideline. J Clin Oncol. Sep 1 2019;37(25):2270-2290. doi:10.1200/jco.19.01186
26. Wishart GC, Bajdik CD, Dicks E, et al. PREDICT Plus: development and validation of a prognostic model for early
breast cancer that includes HER2. Br J Cancer. Aug 21 2012;107(5):800-7. doi:10.1038/bjc.2012.338

Last revision: April 2021

Guideline Resource Unit

11

Development and Revision History
This guideline was reviewed and endorsed by the Alberta
Provincial Breast Tumour Team. Members include surgical
oncologists, radiation oncologists, medical oncologists, nurses,
pathologists, and pharmacists. Evidence was selected and
reviewed by a working group comprised of members from the
Alberta Provincial Breast Tumour Team, external participants
identified by the Working Group Lead, and a methodologist
from the Guideline Resource Unit. A detailed description of the
methodology followed during the guideline development
process can be found in the Guideline Resource Unit
Handbook.
This guideline was originally developed in April 2014 and
updated in April 2021.
Levels of Evidence
I

II

III
IV
V

Evidence from at least one large randomized,
controlled trial of good methodological quality (low
potential for bias) or meta-analyses of well-conducted
randomized trials without heterogeneity
Small, randomized trials or large randomized trials with
a suspicion of bias (lower methodological quality) or
meta-analyses of such trials or of trials with
demonstrated heterogeneity
Prospective cohort studies
Retrospective cohort studies or case-control studies
Studies without control group, case reports, expert
opinion

Strength of Recommendations
A
B
C
D
E

Strong evidence for efficacy with a substantial clinical
benefit; strongly recommended
Strong or moderate evidence for efficacy but with a
limited clinical benefit; generally recommended
Insufficient evidence for efficacy or benefit does not
outweigh the risk or the disadvantages (adverse
events, costs, etc.); optional
Moderate evidence against efficacy or for adverse
outcome; generally, not recommended
Strong evidence against efficacy or for adverse
outcome; never recommended

GCSF, granulocyte colony-stimulating factor; GEP, gene
expression profile; HER2, human epidermal growth factor 2);
HR, hormone receptor; LHRH, luteinizing hormone-releasing
hormone; OFS, ovarian function suppression; OS, overall
survival; PR, progesterone receptor; RS, recurrence score;
TAM, tamoxifen; TCbH, docetaxel, carboplatin, trastuzumab,
TN, triple negative; wPH, weekly paclitaxel, trastuzumab
Disclaimer
The recommendations contained in this guideline are a
consensus of the Alberta Provincial Breast Tumour Team and
are a synthesis of currently accepted approaches to
management, derived from a review of relevant scientific
literature. Clinicians applying these guidelines should, in
consultation with the patient, use independent medical
judgment in the context of individual clinical circumstances to
direct care.
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