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Simple Summary

Breast cancer is one of the most common cancers, and some patients remain at risk of
recurrence even after surgery and hormone therapy. Treatment with cyclin-dependent
kinase 4/6 inhibitors, when added to standard hormone treatment, can further reduce this
risk. Clinical studies with two of these treatments, abemaciclib and ribociclib, have shown
improved outcomes for patients at higher risk of recurrence. As more patients may soon be
eligible for these treatments, coordinated care among medical oncologists, surgeons, nurses,
and pharmacists is essential to select appropriate patients, monitor for side effects, and
support treatment adherence. This article offers expert recommendations on integrating
cyclin-dependent kinase 4/6 inhibitors into routine practice, including patient selection,
side effect management, and consideration of individual factors such as other medications
and quality of life. The goal is to help Canadian healthcare teams implement these ther-
apies effectively and equitably, ensuring patients benefit fully from advances in breast
cancer care.

Abstract

Cyclin-dependent kinase (CDK)4/6 inhibitors have become a key component of adjuvant
treatment for patients with hormone receptor-positive (HR+), human epidermal growth
factor receptor 2-negative (HER2−) early breast cancer who are at high risk of recurrence.
The addition of abemaciclib and ribociclib to standard endocrine therapy has demonstrated
clinically meaningful improvements in invasive disease-free survival, supported by the
monarchE and NATALEE trials, respectively. With expansion of patient eligibility for
CDK4/6 inhibitors, multidisciplinary coordination among medical oncologists, surgeons,
nurses, pharmacists, and other health care providers is critical to optimizing patient identi-
fication, monitoring, and management of adverse events. This expert guidance document
provides practical recommendations for implementing adjuvant CDK4/6 inhibitor therapy
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in routine clinical practice, incorporating insights from multiple specialties and with patient
advocacy representation. Key considerations include patient selection based on clinical
trial data, treatment duration, dosing schedules, adverse event profiles, monitoring require-
ments, drug–drug interactions, and patient-specific factors such as tolerability, cost, and
quality of life. This guidance aims to support Canadian clinicians in effectively integrating
CDK4/6 inhibitors into clinical practice, ensuring optimal patient outcomes through a
multidisciplinary and patient-centric approach.

Keywords: CDK4/6 inhibitors; HR+, HER2− early breast cancer; adjuvant therapy;
multidisciplinary care; practical recommendations

1. Introduction
The risk of breast cancer recurrence among patients with early-stage hormone receptor-

positive (HR+), human epidermal growth factor receptor 2-negative (HER2−) disease is
high, particularly among patients with lymph node-positive disease, where 1 in 6 experi-
ence recurrence or death within 5 years of initiating endocrine therapy (ET) [1]. In the past,
the management of patients with early-stage HR+ disease involved use of adjuvant ET with
the addition of ovarian function suppression for pre-/peri-menopausal patients to reduce
the risk of disease recurrence and death [1–3]. Despite this approach, the risk of distant
recurrence remains high both initially and beyond the first 5 years of treatment [2]. An
analysis of 155,746 women with estrogen receptor-positive (ER+) early-stage breast cancer
who were scheduled to receive five years of ET demonstrated a 10-year distant recurrence
risk of 8%, 15%, and 30% for patients with zero, one to three, and four to nine positive
nodes, respectively, during the years 2000–09 [4]. Given this significant risk of recurrence
for patients with node-positive disease, it is critical to ensure that they receive appropriate
treatment to minimize this risk.

Although the definition of high-risk breast cancer continues to evolve, key features
associated with a high risk of breast cancer recurrence include: younger age at initial
diagnosis [5–8], premenopausal status [5], Ki-67 ≥ 20% [9], tumour size ≥ 5 cm (T3) or
tumour of any size with direct extension to chest wall, skin, or both (T4a-d) [9], high
tumour grade (3) [9], and nodal involvement [9]. Real-world data further highlight that
patients with high-risk N1 disease (grade 3 and/or tumour ≥ 5 cm) demonstrate a 2.2-fold
increased risk of recurrence compared to patients with N1 disease without these high-risk
features [10]. Ultimately, an integrated assessment of clinical and pathological factors
provides a comprehensive framework for identifying patients at high risk of disease recur-
rence [11]. Additionally, complementary genomic tools such as Oncotype DX [12,13] or
MammaPrint® [14] can help refine recurrence risk to enhance decision-making [14].

More recently, cyclin-dependent kinase (CDK)4/6 inhibitors have emerged as a cor-
nerstone in breast cancer management and are recommended as adjuvant treatment for
patients with HR+, HER2− early breast cancer who are considered at high risk for disease
recurrence. In the metastatic setting, three CDK4/6 inhibitors—palbociclib, ribociclib, and
abemaciclib—are approved as first- and second-line treatment options [15–18]. CDK4/6
inhibitors have also demonstrated improved invasive disease-free survival (iDFS) in pa-
tients with HR+, HER2− early breast cancer [19,20]. Both abemaciclib (monarchE) and
ribociclib (NATALEE) demonstrated positive results in clinical trials for high-risk early
breast cancer [19,20]. In contrast, although palbociclib is approved for metastatic breast
cancer, it failed to show benefit in the adjuvant setting for early breast cancer in the PALLAS
and PENELOPE-B trials [4,21].
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Although both monarchE and NATALEE enrolled patients with early-stage HR+,
HER2− breast cancer at increased risk of recurrence, the eligibility criteria differed [19,20].
monarchE focused on patients with node-positive disease and additional high-risk clinical-
pathologic features (e.g., tumour size ≥ 5 cm, grade 3, or Ki-67 ≥ 20%) [19], while NATALEE
included a broader population, i.e., patients with stage IIA disease and high genomic risk,
even in the absence of nodal involvement [20]. A detailed comparison of eligibility criteria
is provided later in the manuscript.

These distinctions directly impact clinical practice by expanding the pool of patients
eligible for adjuvant CDK4/6 inhibitors, which is expected to place additional demands
on healthcare systems due to the need for accurate patient identification, regular follow-
ups, and need for supportive care throughout the patient journey. This reinforces the
need for multidisciplinary collaboration of care teams involving medical oncologists, sur-
geons, nurses, and pharmacists to effectively manage clinic workload and optimize patient
care [22]. Accordingly, shared care models, such as those involving nurse practitioners
(NPs), pharmacists, or primary care providers, are being explored to help alleviate pressure
on oncology services but will need to be tailored to local infrastructure and resources [23,24].
Optimizing both multidisciplinary collaboration and shared care delivery will be essential
to ensure that CDK4/6 inhibitors can be implemented effectively and equitably, recognizing
that a one-size-fits-all approach is unlikely to be feasible across medical institutions.

With this, optimizing patient identification, monitoring, and adverse event (AE)
management remains essential. This expert opinion review aims to provide practical
guidance for implementing adjuvant CDK4/6 inhibitor treatment for patients with HR+,
HER2− early-stage breast cancer, incorporating multidisciplinary perspectives from med-
ical and surgical oncologists, a nurse practitioner (NP), an oncology pharmacist, and a
patient group representative to maximize successful use of these therapies in Canada.

2. Patient Identification for Adjuvant CDK4/6 Inhibitor Therapy
2.1. Expert Recommendations for Patient Identification

Adjuvant CDK4/6 inhibitor eligibility should be determined using clinical staging
at presentation and pathological features after curative resection. For patients being con-
sidered for neoadjuvant therapy, Ki-67 testing should ideally be performed on the core
biopsy before systemic treatment to reflect the unaltered disease state. Sentinel lymph node
biopsy (SLNB) is the primary method for axillary staging for patients with limited nodal
disease [25], providing adequate prognostic information while minimizing the risks of lym-
phedema and morbidity associated with axillary lymph node dissection (ALND) [26,27].
ALND remains necessary for staging in cases where the accuracy of SLNB is unproven, for
maintaining local control in patients with a significant axillary tumour burden, and where
knowledge of the extent of nodal involvement alters the choice of systemic therapy [25].
However, routine axillary dissection is generally unnecessary for patients with positive
sentinel nodes in the adjuvant setting, as upstaging from N1 to N2 is uncommon, occurring
in 2–15% of cases [26,28].

Recent data from the SOUND and INSEMA trials have questioned the necessity of
SLNB in select patients with early-stage, clinically node-negative breast cancer [29,30]. Nei-
ther trial showed significant differences in local/regional control, iDFS, distant recurrence
or overall survival between SLNB and observation, despite approximately 10% of patients
in the no-SLNB arms having occult nodal metastases [29,30]. These findings support the
selective omission of SLNB in patients with low-risk, node-negative disease, particularly
those with HR+, HER2− breast cancer. However, several factors limit generalizability to
higher-risk groups. Both trials required axillary ultrasound, reinforcing its importance for
patient selection [29,30]. In addition, the enrolled populations were predominantly low-
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risk, with most patients having small (cT1), low-grade (grade 1–2) tumours, and receiving
whole-breast radiation; partial breast irradiation was not permitted, and data on regional
nodal radiation were not reported [29,30]. As CDK4/6 inhibitors are indicated for patients
with high-risk features, caution is warranted in extrapolating these findings to those with
larger or grade 3 tumours. For patients with cN0 and intermediate-risk profiles (e.g., pT2,
grade 2), more routine use of genomic assays such as Oncotype DX or MammaPrint® may
support appropriate systemic treatment decisions and ensure patients are not excluded
from potentially beneficial adjuvant therapies.

In the NATALEE trial, ALND was preferred for nodal staging, but SLNB was permitted
as an alternative, and the trial included patients with both node-positive and high-risk
node-negative disease [31]. In contrast, the monarchE trial required patients to have node-
positive, high-risk early breast cancer, establishing nodal burden as a critical determinant
of eligibility. While accurate nodal staging was essential for patient selection in monarchE,
identifying extensive nodal disease (e.g., N2 or higher) may be less relevant for ribociclib
use, as additional high-risk criteria for patients with node-positive disease were not required
in the NATALEE trial [31]. In the Canadian context, eligibility for adjuvant CDK4/6
inhibitors will ultimately be shaped by regulatory approval and reimbursement decisions;
however, careful pre-operative assessment, including clinical exam and axillary ultrasound,
remains essential to guide surgical planning and inform treatment decisions.

Ultimately, we recommend eligibility for adjuvant CDK4/6 inhibitor therapy be based
on an individualized risk assessment incorporating clinical and pathological features,
supplemented by gene expression profiling. Furthermore, patient eligibility criteria should
align with the intent-to-treat (ITT) population of the monarchE (i.e., cohort 1 and 2) and/or
NATALEE trials (Table 1) [19,20].

Table 1. Summary of Key Differences Between Abemaciclib and Ribociclib *.

Parameter Abemaciclib [19,32] Ribociclib [20,33] Key Takeaway

Phase III Trial
Eligibility Criteria

monarchE
Cohort 1:
• ≥4 positive ALN OR
• 1–3 positive ALN and

at least 1 of:
# Grade 3 disease
# Tumour size ≥ 5 cm

Cohort 2:
• 1–3 positive ALN and

Ki-67 ≥ 20%
• Tumour grade below 3
• Tumour size < 5 cm

In monarchE, microscopic and
macroscopic nodal involvement
were allowed

NATALEE
• Patients with stage IIB

or III disease were
eligible irrespective of
nodal status.

• Patients with stage IIA
disease were eligible if:

# ≥1 lymph node
involved

# No nodal involvement
and grade 3 tumours.

# No nodal involvement
and a grade 2 tumour
with:

■ Ki-67 ≥ 20%
■ High genomic risk

score (Oncotype DX
Breast RS,
MammaPrint®,
EndoPredict®)

Abemaciclib may be
considered for “higher-risk
patients” given the
requirement for
node-positive disease in
monarchE.

ET Partner AI or tamoxifen † NSAI

Abemaciclib may be
considered with tamoxifen
for patients who cannot
tolerate AIs. †
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Table 1. Cont.

Parameter Abemaciclib [19,32] Ribociclib [20,33] Key Takeaway

iDFS in Clinical Trial
Overall Population

5-year iDFS [34]
Abemaciclib + ET: 83.6%
ET alone: 76.0%
HR: 0.68 (95% CI: 0.60, 0.77),
Nominal p < 0.001

7.6% absolute increase in
iDFS with addition of
abemaciclib to ET.

4-year iDFS
Ribociclib + NSAI: 88.5%
NSAI alone: 83.6%
HR: 0.72 (95% CI: 0.61, 0.84),
p < 0.0001 [21]

4.9% absolute increase in
iDFS with addition of
ribociclib to NSAI.

Both abemaciclib and
ribociclib demonstrate iDFS
benefits in the overall
population and across key
subgroups [35].

Overall Survival Not reported Not reported
Overall survival data remain
immature for both
abemaciclib and ribociclib.

Data Maturity ‡ 5 years 4 years
Abemaciclib has greater data
maturity/longer-term
follow-up.

Treatment Length 2 years 3 years

A longer treatment duration
may extend the burden of
toxicity and impact quality
of life and/or adherence.

Dosing Regimen 150 mg PO BID
400 mg PO once daily
for 21 days,
then 7 days off treatment

Scheduling and duration
may impact patient
preference and adherence.

Recommended Dose
Reductions

Reduction 1 to 100 mg PO
BID
Reduction 2 to 50 mg PO BID

Reduction to 200 mg PO
once daily

Both agents can be dose
reduced for toxicity.

Most Frequent AEs
(All Grades;
Grade ≥ 3)

• Diarrhea (83.6%; 7.8%)
• Neutropenia (46%;

19.7%)
• Fatigue (40.9%; 2.9%)
• Leukopenia (37.7%;

11.4%)
• Abdominal pain (35.7%;

1.4%)

• Neutropenia (62.1%;
43.9%)

• Arthralgia (36.5%;
1.0%)

• Liver-related events
(25.4%; 8.3%)

• Nausea (23.0%; 0.2%)
• Headache (22.0%; 0.4%)
• Fatigue (21.9%; 0.7%)

Diarrhea with abemaciclib +
ET typically occurred early,
was short-lived, and was
effectively managed with
antidiarrheal medication and
dose adjustments [19].

Most ribociclib-related AEs,
such as neutropenia and
liver-related events, were
predominantly
asymptomatic laboratory
findings requiring additional
monitoring [20].

AEs Leading to
Treatment
Discontinuation
(%) [36]

• Diarrhea (5.3%)
• Fatigue (2.0%)
• Neutropenia (0.9%)

• Liver-related events
(8.9%)

• Arthralgia (1.3%)
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Table 1. Cont.

Parameter Abemaciclib [19,32] Ribociclib [20,33] Key Takeaway

Product Monograph
Recommended
Monitoring

• Prior to initiation, Q2W
for first 2 months, QM
for next 2 months, as
clinically indicated:

# CBC
# Liver function
• ILD/pneumonitis
•

Infection/myelosuppression
• Thromboembolism

(especially in patients
receiving concomitant
tamoxifen)

• Prior to initiation, Q2W
for first 2 cycles, at the
beginning of each of
the subsequent 4 cycles,
as clinically indicated:

# CBC
# Liver function
• Prior to initiation,

during cycle 1 ~D14,
beginning of cycle 2,
regular intervals
thereafter and
whenever clinically
indicated:

# ECG
• Prior to initiation, then

at regular intervals and
whenever clinically
indicated:

# Electrolytes
• ILD/pneumonitis
• Thromboembolism (in

those at risk)

Treatment monitoring
should follow the Product
Monograph for both agents.

DDI Considerations

Metabolic/Transport Effects

• CYP3A4 (major),
BCRP/ABCG2 (minor),
P-glycoprotein/ABCB1
(minor) [37]

Avoid Using With

• CYP3A
inhibitors/inducers

Metabolic/Transport Effects

• Substrate of CYP3A4
(major); inhibits
CYP3A4
(moderate) [38]

• Possible risk of
TdP [39]

Avoid Using With

• CYP3A
inhibitors/inducers

• Anti-arrhythmic
medicines/drugs that
prolong the QT interval
(e.g., tamoxifen)

• Drugs that decrease
electrolyte levels

• Tamoxifen

Ribociclib requires
monitoring for QTc
interactions (e.g., with
antidepressants, antibiotics),
or with drugs affecting
electrolyte levels [33].

* Note: Data presented in the table are from the monarchE (abemaciclib) and NATALEE (ribociclib) trials;
without the availability of a head-to-head trial, cross-trial comparisons should be avoided; † Experts recommend
abemaciclib be administered with an AI (steroid or non-steroidal) given the higher VTE risk associated with
tamoxifen [40]; ‡ Longer-term data follow-up expected to be reported in May 2025.ABCB1: ATP-binding cassette
subfamily B member 1; ABCG2: ATP-binding cassette super-family G 2; AE: adverse event; AI: aromatase
inhibitor; ALN: axillary lymph node; BCRP: breast cancer resistance protein; BID: twice daily; CBC: complete
blood count; CI: confidence interval; CYP3A: cytochrome P450 family 3 subfamily A; DDI: drug–drug interaction;
DILI: drug-induced liver injury; ECG: electrocardiogram; ET: endocrine therapy; HR: hazard ratio; iDFS: invasive
disease-free survival; ILD: interstitial lung disease; NSAI: non-steroidal aromatase inhibitor; Q2W: every 2 weeks;
QM: every month; QTc: corrected QT interval; RS: recurrence score; TdP: Torsades de Pointes; VTE: venous
thromboembolism.
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2.2. Optimizing Multidisciplinary Collaboration

At initial assessment, medical oncologists should evaluate each individual patient’s
risk of recurrence and determine eligibility for adjuvant CDK4/6 inhibitor therapy. Phar-
macists should provide input on potential drug interactions or contraindications that may
influence treatment decisions. Furthermore, nurses, NPs, and pharmacists play supportive
roles in patient education, treatment discussions with patients, AE management, address-
ing any safety concerns, and assessing treatment adherence. For cases with conflicting
prognostic signals, relative contraindications or drug interactions, and/or uncertainty
around the choice of CDK4/6 inhibitor, we recommend collaborative decision-making
through multidisciplinary team reviews, with tumour boards reserved for complex cases.

2.3. Practical Recommendations for Shared Decision-Making with Patients

Effective communication and planning are essential when guiding patients through
the complex and often prolonged treatment journey for HR+, HER2− early breast cancer.
Given the already poor adherence to ET in patients with breast cancer, it is crucial for
higher-risk populations to strictly follow their treatment plans [41]. Patients may struggle
with processing multiple treatment steps simultaneously, so it is helpful to adopt a stepwise
counselling approach, with early introduction of subsequent treatments like adjuvant
CDK4/6 inhibitors as standard of care agents. CDK4/6 inhibitors can be described to
patients as “partner agents” to ET, which can help reduce their risk of disease recurrence.
Additionally, reassuring patients that many AEs of CDK4/6 inhibitors can be effectively
managed may increase their willingness to initiate treatment. During patient counselling,
it is important to use plain language and tailored messages to help patients grasp the
relative benefits and risks of CDK4/6 inhibitors. Incorporating tools such as visual aids,
videos, and/or summaries can help foster understanding of this complex topic and improve
psychological readiness and patient adherence.

3. Considerations for Selecting CDK4/6 Inhibitors
3.1. Expert Recommendations for CDK4/6 Inhibitor Selection

Selecting the right CDK4/6 inhibitor requires evaluation of trial eligibility, data matu-
rity, treatment duration, dosing and administration, AE profiles, monitoring needs, drug
interactions, and patient-specific factors such as tolerability, access, cost, and quality of
life. A summary of key differences between the two CDK4/6 inhibitors that have shown
efficacy in the adjuvant setting, abemaciclib and ribociclib, is presented in Table 1.

Overall, eligibility criteria for monarchE (abemaciclib) and NATALEE (ribociclib)
should guide treatment selection, with key differences in eligibility criteria for the trials
summarized in Figure 1. For patients meeting criteria for both CDK4/6 inhibitors, our
recommendation is aligned with the latest 2024 ASCO guideline update, favouring abe-
maciclib due to its longer and more mature follow-up data and shorter treatment duration;
however both agents are reasonable to consider with shared decision-making with the
patient [42]. Indeed, carefully weighing patient-specific factors, such as AEs, monitoring
needs, financial considerations, and preferences, ensuring the patient voice is considered
through shared decision-making is recommended.
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Figure 1. Patient Inclusion Criteria for monarchE and NATALEE [31,43,44]. Green indicates patient
eligibility and red indicates patient ineligibility. ECOG: Eastern Cooperative Oncology Group; ET:
endocrine therapy; HER2: human epidermal growth factor receptor 2; HR: hormone receptor; mi:
micrometastasis; PS: performance status. Green indicates part of inclusion criteria and red indicates
not part of inclusion criteria.

3.2. Practical Recommendations for Shared Decision-Making When Selecting a CDK4/6 Inhibitor

Trial eligibility should guide CDK4/6 inhibitor selection. If a patient qualifies for both
abemaciclib and ribociclib, physicians should compare key differences in toxicity, dosing
(daily vs. twice daily, continuous vs. intermittent), treatment duration, and impact on
patients’ quality of life. Physicians should discuss efficacy, risks, and practical consider-
ations such as AEs, monitoring, hospital visits, and financial coverage. Patients should
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also understand potential side effects, how to manage them, and that dose reductions,
when needed, can improve treatment adherence without compromising efficacy [45,46]. We
recommend a dedicated visit for discussion and questions related to CDK4/6 inhibitor se-
lection, using easy-to-follow decision aids such as comparative tables explaining treatment
outcomes, potential adverse events, and risk reduction to enhance patient understanding.
Tools like simplified treatment calendars, symptom logs, and other educational materials
can help patients participate in their treatment plan and feel empowered to successfully
complete therapy. Early, open-ended discussions about treatment preferences (e.g., “Can
you accommodate additional hospital visits?”) and concerns (e.g., “What worries you most
about this treatment?”) can help personalize decisions, ensuring tailored recommendations
and patient-centred care.

4. Practical Recommendations for the Clinical Management of
CDK4/6 Inhibitors
4.1. Management of Common AEs Across CDK4/6 Inhibitors

To ensure consistent AE management, the most up-to-date version of the Com-
mon Terminology Criteria for Adverse Events (CTCAE) criteria should be used across
all AEs, regardless of the CDK4/6 inhibitor used, enabling uniform care across the
multidisciplinary team [47].

Fatigue is a common AE in patients with breast cancer, impacting their ability to
return to normal activities, including work and social engagements [48]. Clear education
about the multifactorial and reversible nature of fatigue, alongside practical strategies for its
management, can empower patients to continue with therapy [49]. It is important to explain
fatigue can be caused by the cancer itself, treatment-related side effects, and psychological
factors [50]. Leveraging tools like the Canadian Association of Psychosocial Oncology
(CAPO) algorithm [51] for cancer-related fatigue can help with screening and assessment to
rule out reversible issues that may cause fatigue, such as anemia, hypothyroidism, and iron
deficiency [50]. In the absence of an identified reversible cause, key strategies to manage
fatigue include regular exercise, cognitive behavioural therapy, and mindfulness-based
programs [50]. There is insufficient evidence to recommend pharmacological treatment,
herbal medicines, or acupuncture to manage fatigue [50].

4.2. Management of Most Frequent AEs for Abemaciclib

The most frequent AEs in the abemaciclib and ET arm (any grade and grade ≥ 3) in
monarchE include diarrhea (83% and 8%), fatigue (41% and 3%), neutropenia (46% and
20%), leukopenia (38% and 11%), and abdominal pain (36% and 1%; Figure 2) [19]. In
monarchE, 18.5% of patients discontinued treatment due to AEs; however, 68% of these
patients continued ET either during treatment or in the follow-up period after stopping
abemaciclib [36]. The most common AEs leading to discontinuation were diarrhea (5.3%),
fatigue (2.0%) and neutropenia (0.9%); 66.8% of abemaciclib discontinuations were due to
grade 1/2 AEs and not protocol mandated, highlighting the low use of dose modifications
by trial investigators to manage tolerability. Further, most discontinuations occurred during
the first few months, stabilizing beyond 6 months [36].
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Figure 2. Common Adverse Events (≥15%) from the monarchE and NATALEE Trials [19,20]. AE:
adverse event.

Diarrhea typically occurred early (median onset: 8 days), was short-lived (median
duration for grades 2–3: 5–6 days), and was effectively managed with antidiarrheal medica-
tion and dose adjustments [19]. Given the limited evidence, we advise against prophylactic
use of loperamide or probiotics to prevent abemaciclib-induced diarrhea [52,53]. Instead,
we recommend informing patients that diarrhea is likely to occur when they start abemaci-
clib. This allows for timely interventions, such as dietary adjustments and antidiarrheal
medications (with a prescription provided when the CDK4/6 inhibitor is prescribed, along
with clear instructions for use), to help reduce its frequency and severity. Clinicians should
grade both diarrhea and abdominal discomfort using CTCAE criteria to make necessary
dose adjustments and implement appropriate symptom management strategies to ensure
patient comfort and treatment adherence [47].
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4.3. Management of Most Frequent AEs for Ribociclib

The most frequent AEs in the ribociclib and non-steroidal aromatase inhibitor (NSAI)
arm (any grade and grade ≥ 3) in NATALEE include neutropenia (62% and 44%), arthral-
gia (37% and 1%), liver-related AEs (25% and 8%), nausea (23% and 0.2%), headache
(22% and 0.4%), and fatigue (22% and 1%; Figure 2) [20]. Most ribociclib-related AEs, such
as neutropenia and transaminitis, were predominantly asymptomatic laboratory findings
requiring additional monitoring [20]. There have also been reports of ribociclib-induced
cutaneous AEs, most commonly eczematous dermatitis and maculopapular reaction [54].
Upon CTCAE grading, applying an interdisciplinary approach involving dose modulation
and dermatological interventions (e.g., topical emollients or topical/systemic steroids) can
help prevent treatment discontinuation, potentially improving long-term outcomes [54].

A low incidence of drug-induced liver injury (DILI) was reported in NATALEE,
(i.e., 0.3%) [20], and real-world evidence/long-term data are required to better understand
these risks. A retrospective observational study of the FDA Adverse Event Reporting
System (FAERS) database showed that ribociclib has a higher risk of causing liver injury
compared to abemaciclib [55]. This is aligned with the pivotal trials where there were
no reported cases of DILI and only 0.9% of patients discontinued abemaciclib due to
elevated transaminases [36]. In NATALEE, liver-related events were the most common
AE leading to discontinuation, as seen in 9% of patients in the ribociclib-NSAI arm [20].
While direct/predictable liver toxicity is dose-related and arises shortly after drug exposure,
idiosyncratic or unpredictable DILI may occur with variable latency, even when taken at
the recommended dose [56]. Idiosyncratic DILI can be immune-mediated or non-immune-
mediated, and the immune-mediated subtype is particularly challenging to treat [57]. Dose
modification and management recommendations in the Product Monograph should be
followed for any hepatobiliary toxicity [33]. Furthermore, liver function tests (LFTs) should
be conducted before starting ribociclib, then monitored every 2 weeks for the first 2 cycles,
at the start of the next 4 cycles, and as needed. This monitoring frequency should be
increased (e.g., twice weekly) if grade ≥ 2 abnormalities occur [33].

4.4. Management of AEs Related to the ET Backbone

It is crucial to differentiate AEs related to CDK4/6 inhibitors from those caused by
concomitant ET (e.g., AIs), such as myalgia, arthralgia, fatigue, and vasomotor symptoms,
to prevent unnecessary treatment interruptions [58]. In most cases, ET is started in advance
of the CDK4/6 inhibitor to ensure tolerability and compliance of that agent. We recommend
reviewing these symptoms with patients ahead of treatment initiation and encouraging
them to keep a diary of symptoms once a CDK4/6 inhibitor is started to help differentiate
any new symptoms from those caused by the ET backbone.

For patients who are intolerant to an AI, switching to a different AI or using tamox-
ifen is a viable option, but it should be noted tamoxifen is contraindicated with ribociclib
due to increased QTc risks and potential for increased levels of CYP3A4 substrates [37].
Additionally, since tamoxifen increases the risk of venous thromboembolism (VTE), if
used with abemaciclib, it is essential to discuss VTE risk reduction strategies, including
smoking cessation and physical activity and alert patients of the symptoms or signs of
thromboembolic disease [59]. For patients considered at high risk for a VTE, we rec-
ommend an individualized approach regarding prophylaxis/prevention in collaboration
with a hematologist.

4.5. Implementing Dose Holds and Reductions

Patients should be informed that dose modifications, such as holds or reductions, are
commonly necessary to manage toxicities while maintaining the clinical benefits of CDK4/6



Curr. Oncol. 2025, 32, 444 12 of 19

inhibitors. For abemaciclib, the recommended starting dose is 150 mg twice daily and
can be reduced to 100 mg BID and/or 50 mg BID as needed for tolerability (Figure 3) [38].
For ribociclib, the recommended starting dose is 400 mg once daily with only one dose
adjustment recommended, resulting in a final dose of 200 mg once daily (Figure 3) [33,39].

 

Figure 3. Recommended Dose Holds for Abemaciclib and Ribociclib [32,33].

In monarchE, 61.7% of patients receiving abemaciclib required dose interruptions
and 43.4% needed reductions due to AEs such as diarrhea, neutropenia, and fatigue [36].
Abemaciclib dose modifications occurred early during treatment and were used to effec-
tively manage AEs, improving tolerability and minimizing treatment discontinuations [36].
Furthermore, it has been demonstrated that the efficacy of adjuvant abemaciclib is not
compromised by protocol mandated dose reductions [45]. The TRADE study is currently
underway to investigate a dose escalation strategy for abemaciclib based on tolerabil-
ity [60]; however, until further evidence is available, we recommend following the Product
Monograph by starting with 150 mg BID [32].

In NATALEE, 22.8% of patients receiving 400 mg ribociclib once daily for 3 weeks
on and 1 week off required a dose reduction mostly due to liver-related AEs [46]. While
full safety information, including dose interruptions or holds, is pending disclosure for
NATALEE, liver function should be monitored regularly (i.e., at baseline and then every
2 weeks for the first 2 cycles, at the beginning of each of the subsequent 4 cycles, and as
clinically indicated) to ensure early intervention when abnormalities are detected with
ribociclib [31]. Similar to abemaciclib, a recent update from NATALEE demonstrated that
the efficacy of adjuvant ribociclib is not compromised by dose reductions [46].
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4.6. Practical Recommendations for Monitoring

While both abemaciclib and ribociclib require monitoring, the specific parameters and
schedules differ based on their distinct safety profiles and are summarized in Figure 4 [32,33].

 

Figure 4. Monitoring Recommendations for Abemaciclib and Ribociclib [32,33]. CBC: complete
blood count; ECG: electrocardiogram; ILD: interstitial lung disease; Q2W: every two weeks;
QM: every month.

For abemaciclib, monitoring should prioritize ongoing evaluations of complete blood
count (CBC), liver enzymes, creatinine, and clinical symptoms such as diarrhea [32]. It
should be noted that creatinine elevation with abemaciclib may be observed since it has a
role in inhibiting renal tubular transporters, but this does not affect glomerular function, as
evidenced by unchanged markers of renal function like blood urea nitrogen, cystatin C,
and cystatin C-based glomerular filtration rate (GFR) [61]. Although estradiol elevation is
sometimes reported, certain immunoassays may produce falsely elevated results in patients
treated with abemaciclib and ovarian suppressors due to assay limitations, not the drug
itself [62]. These false elevations can occur with cross-reacting substances like selective
estrogen receptor degraders or AIs [63,64]. Therefore, if patients have unexpectedly high
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estradiol levels while on these treatments, additional measurements using highly sensitive
and specific methods, such as mass spectrometry, may be conducted to ensure accuracy [65].

For ribociclib, monitoring should prioritize CBC, liver enzymes, and electrolytes, as
well as electrocardiogram (ECG) assessments prior to treatment initiation, during cycle 1 at
approximately day 14, at the beginning of cycle 2, and at regular intervals thereafter to
evaluate QTc interval prolongation [33,37].

To manage laboratory abnormalities associated with CDK4/6 inhibitor use, clinicians
should grade toxicities based on the most up-to-date version of the CTCAE criteria and
implement dose adjustments per the Product Monograph [32]. For serious grade ≥ 3 toxici-
ties, we recommend consultation with the appropriate subspecialty. As patients stabilize,
follow-up intervals can be extended to every three months, incorporating streamlined
approaches such as pre-visit blood work and pharmacy reviews to improve efficiency.

4.7. Switching Between CDK4/6 Inhibitors

Switching between CDK4/6 inhibitors may be considered under specific circum-
stances, such as in patients who experience intolerable toxicity with the first CDK4/6
inhibitor they are prescribed. It may also be necessary when changing the ET backbone
from an AI to tamoxifen, as ribociclib is contraindicated with tamoxifen [31]. Until further
publication of real-world evidence, this consensus reflects the opinion of the authors as a
safe approach. In such cases, the total duration of adjuvant therapy remains unclear and
may depend on the patient’s tolerability to the second agent. If the switch occurs relatively
early into adjuvant treatment, the duration of therapy should mirror that of the reference
publication for the second agent. Clinicians should also anticipate practical challenges, such
as the financial implications of switching therapies and involve Drug Access Navigators
early to expedite applications and documentation if a switch is anticipated.

In light of potential challenges of switching CDK4/6 inhibitors, patients should be
reassured that dose reductions are a viable option to improve tolerability without com-
promising efficacy, to stay on initial treatment. Switching therapy should be reserved for
serious AEs that persist despite dose reductions [45,46]. It should be noted that for patients
to switch between CDK4/6 inhibitors, they must meet the eligibility criteria for both agents
based on their respective Phase III clinical trials [19,20].

4.8. Optimizing Multidisciplinary Collaboration During Monitoring and Follow-Up

NPs and pharmacists can oversee routine follow-ups, identify early signs of toxicity,
and provide timely interventions. Alternative models of care can also be implemented to
help alleviate resource and time burden faced by many clinics. A nurse-led supportive
care program for women with newly diagnosed breast cancer demonstrated significant
improvement of quality of life and symptom management during adjuvant chemother-
apy [23]. In this randomized controlled pilot study, patients in the intervention group
showed significantly higher global health and functional status scores, and lower symptom
burden compared to controls [23]. Furthermore, a pharmacist-led virtual clinic for patients
with breast cancer on CDK4/6 inhibitors improved adherence to laboratory testing and
the patient-reported adherence to the prescribed medication was more than 99% [24]. In
this model, patients received structured follow-ups every 2 weeks initially, then monthly,
focusing on lab review, adherence, AE monitoring, and drug interactions [24]. The clinic
identified 38 potential drug therapy issues, leading to targeted interventions such as patient
education, symptom management, and QT monitoring [24].

Emerging technologies can also be leveraged to address logistical challenges associated
with monitoring requirements, such as the FDA-approved KardiaMobile® app to simplify
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QTc monitoring and reduce the burden of frequent ECG assessments [66]. Other useful
tools that can be leveraged include validated QTcF calculators or pill reminder applications.

4.9. Tools and Tips for Patient Discussions

A summary checklist of strategies to optimize shared decision-making between physi-
cians and patients is presented in Table 2. Clinicians and patients may choose to supplement
care with digital patient platforms, which can provide additional support and resources.
Given the variability in available tools, clinician preferences, and patient access, the use
of these platforms should be individualized. While not essential for all, they can en-
hance patient engagement, streamline communication, and support ongoing monitoring
where appropriate.

Table 2. Checklist to Optimize Shared Decision-making with Patients Across the Early Breast Cancer
Patient Journey.

Diagnosis and Risk Assessment

Once patient is identified as high risk, explain:
□ Their elevated recurrence risk
□ Why adding a CDK4/6 inhibitor to ET may

benefit them

Expert tip:
✓ Use plain language and tailored messages
✓ Leverage visual aids, videos, and summaries

Treatment decision-making

Adopt a collaborative and individualized approach:
□ Explain breast cancer treatment involves multiple

steps (neoadjuvant, adjuvant)
□ Briefly introduce all possible agents upfront (ET,

CDK4/6 inhibitors, chemotherapy, radiation
therapy, bisphosphonates, PARP inhibitors)

□ Outline benefits, risks, and side effects of each
treatment

□ Set expectations for monitoring and long-term
management (e.g., frequency of visits and
geographic proximity to centre)

Expert tip:
✓ Prepare patients early for additional treatments (e.g.,

bisphosphonates, adjuvant CDK4/6 inhibitors)
✓ Use open-ended questions to assess willingness to

manage side effects and adhere to treatment
✓ Reassure patients that side effects can be managed,

dose reductions are possible, and stopping
treatment isn’t the only option

Treatment initiation and follow-up

Ensure patients feel informed and supported:
□ Provide a simple, high-level overview of treatment

and side effect management (beyond handouts)
□ Clarify why each drug is recommended, including

side effects, monitoring, and financial considerations

Expert tip:
✓ Ask patients at each visit if they feel ready to

continue—encourage honest feedback and shared
decision-making

✓ When possible, involve pharmacists with expertise
in oral oncology drugs

CDK4/6: cyclin-dependent kinase 4/6; ET: endocrine therapy; PARP: poly (ADP-ribose) polymerase.
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