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setting. Clinical trials are studying the role of oral CDK4/6 inhibitors
in the adjuvant treatment of ER-positive, HER2-negative EBC patients
who are clinically and pathologically at high risk for recurrence while
on standard ET. The monarchE phase lll, randomized, controlled trial,
looked at one arm of high-risk ER-positive, HER2-negative EBC pa-
tients receiving standard ET and the second arm receiving standard ET
with a CDK4/6 inhibitor, abemaciclib. Primary endpoint data showed
improvement in invasive disease-free survival of 92.2% in the ET and
abemaciclib arm vs. 88.7% in the ET arm at 2 years. At 5 years, a pre-
planned interim analysis showed continued absolute improvement in
invasive disease-free survival. Secondary endpoint data for OS have
not yet matured. Abemaciclib is approved for use with ET in patients
with high-risk, ER-positive, HER2-negative EBC. This article aims to re-
view a case study and the rationale for using oral CDK4/6 inhibitors as
adjuvant treatment for this high-risk subset of patients.

©2024 BroadcastMed LLC

CASE STUDY

Mrs. J is a 29-year-old premenopausal female who palpated a lump in
her right breast. A right breast ultrasound revealed two irregular masses
and an abnormal right axillary lymph node. A diagnostic mammogram
showed two adjacent, spiculated right breast masses measuring 1.2 cm
and 1.1 cm at 12 o’clock and 4 cm from the nipple (Figure 1). The biopsy-
derived pathology from both masses showed intermediate-grade invasive
ductal carcinoma, estrogen receptor (ER)-positive 100%, progesterone
receptor (PR)-positive 2%, and human epidermal growth factor receptor
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Figure 1. Initial imaging findings after self-palpating right breast mass. Arrows indicate the right breast

mass in each image type.

2 (HER2)-equivocal by immunohistochemistry
(IHC) and not overexpressed on fluorescence
in situ hybridization (FISH). The right axillary
lymph node biopsy was benign.

An MRI of the breasts confirmed the two
right breast masses, measuring 2cm and 1.8 cm.

These masses were part of a contiguous abnor-
mal area of multifocal and multicentric disease
estimated at 5 x 6 cm. After a discussion with
her surgeon about her options, Mrs. J elected
to proceed with a bilateral mastectomy, with
a sentinel lymph node biopsy on the right and
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immediate initiation of reconstruction. The final
pathology from the right mastectomy revealed
multifocal, moderately differentiated invasive
ductal carcinoma with the largest masses 14
mm and 17 mm, Ki-67 of 19%, and clear final
margins. In addition, there were minimal scat-
tered foci of intermediate nuclear grade cribri-
form ductal carcinoma in situ (DCIS). Two total
lymph nodes had invasive cancer involvement.
Staging CT scans and a bone scan showed no
evidence of metastatic disease. Her final stage
was IlA (pT1cN1aMO).

Mrs. J received adjuvant chemotherapy with
docetaxel and cyclophosphamide given every 3
weeks for six cycles, followed by adjuvant radia-

ndocrine therapy (ET) has been the

standard of care for treating patients

with hormone receptor (HR)-positive,

human epidermal growth factor recep-
tor 2 (HER2)-negative early breast cancer (EBC)
dating back to 1985 with the initial approval of
tamoxifen in the adjuvant setting (Early Breast
Cancer Trialists’ Collaborative Group, 1998;
Midatech Pharma, 2018). Aromatase inhibitors
(AIs) were introduced as the standard of care in
postmenopausal ET for HR-positive EBC after
the Arimidex, Tamoxifen, Alone or in Combina-
tion (ATAC) trial results in 2002 (Baum et al.,
2003). Despite treatment with tamoxifen or an
AT for at least 5 years, one fifth of ER-positive and
HER2-negative EBC patients will recur locally or
with distant metastatic disease (Abdel-Razeq &
Sharaf, 2022).

Specific clinical and pathologic features are
identified as high risk within the one fifth of
patients who recur with standard adjuvant ET.
The National Comprehensive Cancer Network
(NCCN) defines high risk as having > 4 lymph
nodes involved with cancer, or 1 to 3 lymph nodes
involved, and a tumor size > 5 cm or grade 3 dis-
ease (NCCN, 2023). The 5-year survival rates for
patients with stage IT and III breast cancer are
93% and 72%, respectively (Alkabban & Fergu-
son, 2023).

For the adjuvant treatment of ER-positive,
HER2-negative EBC patients, new groundbreak-
ing studies propose adding oral cyclin-dependent

tion. She had monthly leuprolide injections for
ovarian suppression during chemotherapy and
radiation due to her premenopausal status. After
completing radiation, she returned for a discus-
sion about starting adjuvant endocrine therapy
(ET). Her germline genetic testing results showed
a variant of uncertain significance (VUS) for the
BRCAZ2 gene but no actionable pathogenic mu-
tations. A baseline bone density test showed
normal bone density. Factors to consider for
recommending adjuvant ET for Mrs. J were age,
menopausal status, surgical pathology results,
germline genetic testing results, baseline bone
density measurements, current performance sta-
tus, and overall risk of disease recurrence.

kinase 4 and 6 (CDK4/6) inhibitors to ET for a
subset of these patients with a higher risk of re-
currence. Until recently, standard ET was the only
recommended treatment choice for this subset of
high-risk patients. New data thus far has led to
one oral CDK4/6 inhibitor being approved for use
in these patients.

MECHANISMS OF ACTION OF
ADJUVANT TREATMENTS

Tamoxifen binds with estrogen receptors, com-
peting with endogenous estrogen. Receptor-
bound estrogen promotes the proliferation of ER-
positive cancer cells (Midatech Pharma, 2018). In
postmenopausal women, Als disrupt the pathway
of the enzyme aromatase that typically converts
androgens into estrogen at the level of the skin,
adipose tissue, muscle, and adrenal glands. Aro-
matase inhibitors, therefore, suppress estrogen
levels. With the lack of circulating estrogen, it can-
not bind to the estrogen receptors inside the can-
cer cell, thus inhibiting malignant cellular growth
(Peters & Tadi, 2023).

Oral CDK4/6 inhibitors block the phosphory-
lation mechanism of the retinoblastoma protein
by selective inhibition at the time of the first gap
(G) phase inside the cell. This inhibitory process
stops the cell cycle, interrupting deoxyribonucleic
acid (DNA) synthesis and its normal progression
to the synthesis (S) phase, which results in the ces-
sation of malignant cellular proliferation (Eli Lilly,
2023; Lukasik et al., 2021). For reasons not entirely
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clear at this time, but thought to be related to ET
resistance, there appears to be a synergistic effect
when CDK4/6 inhibitors combine with ET (Watt
& Goel, 2022).

METASTATIC BREAST CANCER DATA
Oral CDK4/6 inhibitors in combination with ET
exhibit a clinically meaningful and statistically
significant progression-free survival (PFS) and
overall survival (OS) benefit in the ER-positive,
HER2-negative metastatic breast cancer (MBC)
setting (Cristofanilli et al., 2022; Hortobagyi et al.,
2022; Sledge et al., 2020). The MONARCH 2 trial
(Sledge et al., 2020) studied the CDK4/6 inhibitor
abemaciclib (Verzenio) plus fulvestrant (Faslo-
dex) vs. fulvestrant alone in ERBB2 (HER2)-nega-
tive MBC in 669 patients. At a preplanned interim
analysis, there was an improvement in PFS of 16.4
months vs. 9.3 months (hazard ratio [HR], 0.553;
95% confidence interval [CI] = 0.449-0.681; p <
.001) and an improvement in OS (HR, 0.757; 95%
CI = 0.606-0.945; p = .01) of 46.7 months vs. 37.3
months. Patients can continue the trial until dis-
continuation criteria are met, with data collection
planned for 10 years or until 2024.

After more than 6 years, an updated analysis
of the PALOMA-3 study (Cristofanilli et al., 2022)
in 521 HR-positive, HER2-negative patients with
MBC proved that the use of the CDK4/6 inhibitor
palbociclib (Ibrance) with fulvestrant vs. placebo
and fulvestrant alone demonstrated a continued
OS benefit of 34.8 months and 28.0 months, re-
spectively. The median PFS was 11.3 months in the
palbociclib arm vs. 3.6 months with ET alone. The
trial reached completion in September 2022.

The CDK4/6 inhibitor, ribociclib (Kisqali), via
the MONALEESA-3 trial (Hortobagyi et al., 2022)
with 721 patients, showed an OS benefit after 6.6
years when used in combination with letrozole
(Femara) vs. placebo with letrozole in the HR-
positive, ERBB2 (HER2)-negative MCB setting.
The OS of the ribociclib arm was 63.9 months vs.
the placebo arm of 51.4 months, and PFS was 25.3
months vs. 16.0 months. The trial reached comple-
tion in January 2023.

The successful use of CDK4/6 inhibitors in
the MBC setting led to clinical trial development
to assess the benefit of CDK4/6 inhibitors with
standard ET in the adjuvant setting in high-risk,

ER-positive, and HER2-negative EBC (Abdel-
Razeq & Sharaf, 2022; Sledge et al., 2020).

ADJUVANT APPLICATION

The monarchE phase III trial (Johnston et al.,
2020) is an open-label randomized trial of 5,637
patients studying 2 years of abemaciclib dosed at
150 mg twice daily to standard ET for HR-positive,
HER2-negative high-risk EBC in the adjuvant set-
ting. Patients enrolled completed standard treat-
ment with neoadjuvant or adjuvant chemother-
apy, surgery, and radiation as indicated. Patients
could be men or pre/postmenopausal women. The
trial’s high-risk definition included participants
with > 4 involved axillary lymph nodes, or 1 to 3
involved axillary lymph nodes with either a tumor
size > 5 cm, a grade 3 histology, or a Ki-67 mitotic
index > 20%. Patients with node-negative disease,
inflammatory breast cancer, and metastatic dis-
ease were excluded. There could be no prior use
of a CDK4/6 inhibitor or preventative ET. Patients
who met the inclusion criteria were randomized
to either the control arm with standard ET or to
standard ET with oral abemaciclib.

The 2-year duration for using adjuvant abe-
maciclib in the monarchE trial was chosen based
on recurrence data from past studies (Johnston et
al., 2020). In EBC patients on ET, recurrent ma-
lignancy occurs most commonly within 2 years of
starting ET and is thought to be related to primary
endocrine resistance (Cardoso et al., 2018).

The monarchE phase III trial’s (Johnston
et al,, 2020) primary endpoint was invasive dis-
ease-free survival (IDFS). A preplanned analysis
of the trial at 2 years showed abemaciclib with
ET to be superior with a statistically significant
IDFS (HR, 0.75; 95% CI = 0.60-0.933; p = .01) of
92.2% vs. 88.7% with ET alone. In the control arm
with ET alone, 11.3% of patients developed recur-
rent invasive disease, 75% of which were distant
recurrences. In adding abemaciclib to ET for 2
years, there was a 3.5% absolute improvement in
IDFS, reducing the risk of invasive disease from
11.3% to 7.8%. At 3 and 4 years, the absolute im-
provement in IDFS was 4.8% and 6%, respective-
ly (Johnston et al., 2023). Rastogi and colleagues
(2024) reviewed the preplanned interim analysis
of the monarchE trial at 5 years, which showed
an absolute improvement in IDFS of 7.6% in the
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Table 1. Safety Results From the monarchE Trial h
Abemaciclib + ET (n = 2,791) ET alone (n = 2,800)

210% in either arm Any grade Grade 3 Grade 4 Any grade Grade 3 Grade 4
Any adverse event 2,731 (97.9) 1,200 (43.0) 70 (2.5) 2,410 (86.1) 335 (12.0) 19 (0.7)
Diarrhea 2,294 (82.2) 212 (7.6) 0 199 (7.1) 3 (0N 0
Neutropenia 1,246 (44.6) 501 (18.0) 18 (0.6) 141 (5.0) 16 (0.6) 3 (0D
Fatigue 1,073 (38.4) 78 (2.8) ¢} 433 (15.5) 4 (0.) 0
Leukopenia 1,027 (36.8) 301 (10.8) 4 (0.1) 171 (6.1) 10 (0.4) 0
Abdominal pain 948 (34.0) 37 (1.3) (0} 227 (8.1) 9 (0.3) 0
Nausea 779 (27.9) 13 (0.5) o 223 (8.0) 1(0.0) 0
Anemia 638 (22.9) 47 (1.7) 1(0.0) 90 (3.2) 9 (0.3) 1(0.0)
Arthralgia 571 (20.5) 6 (0.2) ¢} 876 (31.3) 18 (0.6) 0
Hot flush 393 (14.1) 3 (0. o 587 (21.0) 8 (0.3) 0
Lymphopenia 372 (13.3) 140 (5.0) 2 (0.0 94 (3.4) 13 (0.5) 0
Thrombocytopenia 341 (12.2) 25 (0.9) 6 (0.2) 40 (1.4) 1(0.0) 2 (0D
Vomiting 455 (16.3) 13 (0.5) 0 17 (4.2) 2 (0. ]
Constipation 288 (10.3) 1(0.0) 0 142 (5.1) 0 o
Upper respiratory infection 285 (10.2) 6 (0.2) (¢} 214 (7.6) (¢} (0}
Urinary tract infection 284 (10.2) 13 (0.5) o 170 (6.1) 6 (0.2) o
Decreased appetite 312 (11.2) 15 (0.5) (6} 54 (1.9) 1(0.0) (0}
Headache 482 (17.3) 6 (0.2) 0 359 (12.8) 3(0.0) o
Cough 337 (12.0) 1(0.0) 0 193 (6.9) 0 o
Lymphedema 285 (10.2) 2 (0.0 0 208 (7.4) 0 0
Additional adverse events of interest®
Aspartate 257 (9.2) 43 (1.5) 30N 106 (3.8) 13 (0.5) (0]
aminotransferase increase
Alanine 265 (9.5) 59 (2.1) 5(0.2) 19 (4.3) 16 (0.6) 0
aminotransferase increase
Alopecia 254 (9.1) (¢} 0 53 (1.9) (0}
Venous 63 (2.3) 27 (1.0) 6 (0.2) 14 (0.5) 4 (0.
thromboembolic event
Interstitial lung disease® 75 (2.7) 9 (0.3) 0 33 (1.2) 1(0.0) 0
Note. ET = endocrine therapy. Data are presented as No. (%). Adapted from Johnston et al. (2020).
alncludes events of clinical significance and/or observed in earlier clinical studies of abemaciclib.

QTerm is based on the standard MedDRA Query. j

abemaciclib arm, lowering the risk of recurrent
invasive disease from 11.3% to 3.7%. Adding abe-
maciclib to standard ET demonstrated sustain-
ability and continuous improvement in IDFS.
The trial’s secondary endpoints were safety,
distant relapse-free survival (DRFS), and OS. The
safety data for the monarchkE trial (Table 1) shows

the available safety data of abemaciclib. The most
common side effect reported was diarrhea (John-
ston et al., 2020). There was a statistically signifi-
cant DRFS in the abemaciclib with ET group vs.
the ET alone group (HR, 0.675; nominal p < .001)
at 5 years. Overall survival data at 5 years was not
statistically significant. There is a planned analysis
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of OS at the time of the trial completion in 2029
(Rastogi et al, 2024).

Based on the monarchE data, abemaciclib was
approved in late 2021 by the United States Food
and Drug Administration (FDA) as the first adju-
vant treatment of its kind for HR-positive, HER2-
negative, high-risk EBC patients in over 16 years
(US Food & Drug Administration, 2021; Royce et
al., 2022). However, the current approximate re-
tail cost of 30 days of full-dose treatment with
abemaciclib is $15,853 (GoodRx, 2023).

CASE STUDY CONTINUED

Mrs. J discussed her options for further adjuvant
treatment beyond chemotherapy and radiation
therapy with her health-care providers. She had a
good performance status, a normal baseline bone
density, no significant germline genetic mutations,
and her cancer had high-risk clinicopathologic
features. Given her premenopausal status, her
providers recommended continued leuprolide in-
jections for ovarian suppression and an oral AI for
5 years, followed by tamoxifen for 5 years. They
reviewed the monarchE trial findings and felt she
was a candidate for adjuvant abemaciclib. She
agreed to start abemaciclib 150 mg twice daily for
2 years. She received patient assistance to make
the medication affordable for her.

After 3 months on adjuvant abemaciclib and
an AI, Mrs. J has tolerated treatment well. She ini-
tially had diarrhea as a side effect of abemaciclib,
but it resolved with loperamide. She developed
gastroesophageal reflux and used famotidine for

relief. She has occasional hot flashes due to estro-
gen suppression while on leuprolide injections.
The hot flashes have not changed since starting
the oral treatment combination. She plans to pur-
sue breast reconstruction soon.

CONCLUSION

In the ER-positive, HER2-negative MBC setting,
oral CDK4/6 inhibitors have shown an OS ben-
efit when used with ET (Peters & Tadi, 2023).
The monarchE phase III trial results led to abe-
maciclib becoming the first FDA-approved oral
CDK4/6 inhibitor for use with ET in the adjuvant
setting for ER-positive, HER2-negative high-risk
EBC patients. The continued improvement in
IDFS in the abemaciclib arm over time for these
patients is promising, with OS data pending a final
analysis upon trial completion planned for 2029
(US Food & Drug Administration, 2021; Johnston
et al., 2023; Rastogi et al., 2024; Royce et al., 2022;
US National Institutes of Health, 2017).

There are additional clinical trials with other
oral CDK4/6 inhibitors for use in the adjuvant
setting in the HR-positive, HER2-negative, high-
risk EBC population (Table 2). The New Adju-
vant Trial with Ribociclib (LEEO11), or NA-
TALEE, has studied ribociclib with ET vs. ET
alone in EBC that is node-positive or node-nega-
tive in the adjuvant setting, using a lower dose of
ribociclib of 400 mg than is used for MBC, and
for a duration of 3 years (US National Institutes
of Health, 2018). Recent trial data has shown an
improved IDFS of 90.4% with ribociclib vs. 87.1%

Table 2. CDK4/6 Inhibitor Trials in the Adjuvant Setting in EBC

Population
characteristics

HR+/HER2-, high-risk,
node-positive EBC

HR+/HER2- EBC

Name/Trial ID Phase

monarchE/ I
NCTO03155997

PENELOPE-B/ I

NCTO1864746
PALLAS/ 11 HR+/HER2- EBC
NCT02513394
NATALEE/ 11 HR+/HER2- EBC

NCT03701334

Primary Secondary
Intervention endpoint endpoints?
Abemaciclib + ET IDFS DRFS, OS
vs. ET
Palbociclib + ET vs. IDFS DRFS, OS
ET
Palbociclib + ET vs. IDFS DRFS, OS
ET
Ribociclib + ET vs. ET  IDFS RFS, DDFS, OS

(Not all secondary endpoints are listed.

Note. DDFS = distant disease-free survival; DRFS = distant recurrence-free survival; EBC = early breast cancer;
ET = endocrine therapy; HR = hormone receptor; IDFS = invasive disease-free survival; OS = overall survival,
RFS = recurrence-free survival. Data derived from ClinicalTrials.gov (US National Institutes of Health, 2023).
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with ET alone and a reduced risk of invasive dis-
ease recurrence by 25% by adding ribociclib to
ET. This information has been submitted to the
FDA, and the trial is set to be completed in 2026
(Slamon et al., 2023; Novartis, 2024). The trial is
set to be completed in 2026 (Slamon et al., 2023).
Thus far, adjuvant clinical trials have not shown
benefit from adding palbociclib to standard ET
(Gnant et al., 2022; Loibl et al., 2021). Given the
positive data with palbociclib in OS in the MBC
setting, more studies may be warranted (Cristo-
fanilli et al., 2022). To date, there are no planned
head-to-head trials in the adjuvant setting look-
ing at CDK4/6 inhibitors.

Implications for Advanced Practitioners

The advanced practitioner (AP) working in on-
cology will assist patients in managing adverse
events (Table 1) related to the use of adjuvant
abemaciclib. Advanced practitioners must be
aware of the high risk of diarrhea (81% to 90%
of patients), particularly in the first month of
use of abemaciclib, and advise patients on ag-
gressive intervention with loperamide and oral
fluid intake. Persistent grade 3 to 4 diarrhea may
require dose reductions and, in some cases, dis-
continuation of the drug. They should watch for
neutropenia, occurring in 37 to 46% of patients.
Grade 3 to 4 neutropenia may require dose inter-
ruption, reduction of the dose, or a delay in the
start of the subsequent treatment cycle. Inter-
stitial lung disease (ILD) occurs in less than 3%
of patients, but the AP will need to consider this
diagnosis if their patient presents with cough,
dyspnea, or hypoxia. For grade 3 or 4 ILD, abe-
maciclib should be permanently discontinued
(Eli Lilly, 2023).

Patients with ER-positive, HER2-negative
high-risk EBC comprise much of the 20% of ear-
ly-stage breast cancers that recur (Abel-Razeq &
Sharaf, 2022). In this high-risk subset of EBC pa-
tients, clinicians now have an additional adjuvant
therapy to consider using for their patients. The
data from the monarchE phase III trial supports
the practicability of abemaciclib in this popula-
tion as a new treatment option with trial-proven
improved IDFS and safety data (Johnston et al.,
2020; Johnston et al., 2023; Rastogi et al, 2024).
Advanced practitioners in oncology should aim

to help identify appropriate patients who meet
the criteria to receive adjuvant abemaciclib. ®

Acknowledgment

This author expresses gratitude to the patient
who gave written permission to use the details of
their case to publish in this manuscript. This au-
thor thanks Richard Orlowski, MD, and Kimberly
Gentry PA-C, for their comments, suggestions for
improving this manuscript, and encouragement.

Disclosure
The author has no conflicts of interest to disclose.

References

Abdel-Razeq, H., & Sharaf, B. (2022). Expanding the clini-
cal use of CDK4/6 inhibitors in the treatment of hor-
mone receptor-positive, HER2-negative breast cancer
from metastatic setting to adjuvant setting. Drug De-
sign, Development and Therapy, 16, 727-735. https://doi.
org/10.2147/DDDT.S356757

Alkabban, F. M., & Ferguson, T. (2023). Breast cancer. In Stat-
Pearls. StatPearls Publishing. http://www.ncbi.nlm.nih.
gov/books/NBK482286/

Baum, M., Budzar, A., Cuzik, J,, Forbes, J., Houghton, J., How-
ell, A., & Sahmoud, T. (2003). Anastrozole alone or in
combination with tamoxifen versus tamoxifen alone for
adjuvant treatment of postmenopausal women with ear-
ly-stage breast cancer. Cancer, 98(9), 1802-1810. https://
doi.org/10.1002/cncr.11745

Cardoso, F,, Senkus, E., Costa, A., Papadopoulos, E., Aapro, M.,
André, F.,..Winer, E. P. (2018). 4th ESO-ESMO interna-
tional consensus guidelines for advanced breast cancer
(ABC 4). Annals of Oncology, 29(8), 1634-1657. https://
doi.org/10.1093/annonc/mdy192

Cristofanilli, M., Rugo, H. S., Im, S.-A., Slamon, D. J., Har-
beck, N., Bondarenko, I.,..Turner, N. C. (2022). Overall
survival with palbociclib and fulvestrant in women with
HR+/HER2- ABC: Updated exploratory analyses of
PALOMA-3, a double-blind, phase III randomized study.
Clinical Cancer Research, 28(16), 3433-3442. https://doi.
org/10.1158/1078-0432.CCR-22-0305

Early Breast Cancer Trialists’ Collaborative Group. (1998).
Tamoxifen for early breast cancer: An overview of the
randomised trials. Lancet, 351(9114), 1451. https://doi.
0rg/10.1016/S0140-6736(97)11423-4

Eli Lilly. (2023). Verzenio (abemaciclib) package insert.
https://pi.lilly.com/us/verzenio-uspi.pdf2s=pi

Gnant, M., Dueck, A., Frantal, S., Martin, M., Burstein, H. J.,
Greil, R.,...Mayer, E. (2022). Adjuvant palbociclib for ear-
ly breast cancer: The PALLAS trial results (ABCSG-42/
AFT-05/BIG-14-03). Journal of Clinical Oncology, 40(3),
282-293. https://doi.org/10.1200/JC0.21.02554

GoodRx. (2023). Verzenio Prices, Coupons & Savings Tips.
https://www.goodrx.com/verzenio?c=homepage-
lander-sem-7&utm_campaign=127243741&utm_
content=7699746781&utm_source=google&utm_
medium=cpc&utm_term=kwd-54255549541&gclid=CjwK

JADPRO.com

Online First | Published July 2024


https://doi.org/10.2147/DDDT.S356757
https://doi.org/10.2147/DDDT.S356757
http://www.ncbi.nlm.nih.gov/books/NBK482286/
http://www.ncbi.nlm.nih.gov/books/NBK482286/
https://doi.org/10.1002/cncr.11745
https://doi.org/10.1002/cncr.11745
https://doi.org/10.1093/annonc/mdy192
https://doi.org/10.1093/annonc/mdy192
https://doi.org/10.1158/1078-0432.CCR-22-0305
https://doi.org/10.1158/1078-0432.CCR-22-0305
https://doi.org/10.1016/S0140-6736(97)11423-4
https://doi.org/10.1016/S0140-6736(97)11423-4
https://pi.lilly.com/us/verzenio-uspi.pdf?s=pi
https://doi.org/10.1200/JCO.21.02554
https://www.goodrx.com/verzenio?c=homepage-lander-sem-7&utm_campaign=127243741&utm_content=7699746781&utm_source=google&utm_medium=cpc&utm_term=kwd-54255549541&gclid=CjwKCAjw36GjBhAkEiwAKwIWydB2bsNbItVWUo3iKSJpVleb5csERKmf_79akr1oOoxX7S43QUr1QRoC0BgQAvD_B
https://www.goodrx.com/verzenio?c=homepage-lander-sem-7&utm_campaign=127243741&utm_content=7699746781&utm_source=google&utm_medium=cpc&utm_term=kwd-54255549541&gclid=CjwKCAjw36GjBhAkEiwAKwIWydB2bsNbItVWUo3iKSJpVleb5csERKmf_79akr1oOoxX7S43QUr1QRoC0BgQAvD_B
https://www.goodrx.com/verzenio?c=homepage-lander-sem-7&utm_campaign=127243741&utm_content=7699746781&utm_source=google&utm_medium=cpc&utm_term=kwd-54255549541&gclid=CjwKCAjw36GjBhAkEiwAKwIWydB2bsNbItVWUo3iKSJpVleb5csERKmf_79akr1oOoxX7S43QUr1QRoC0BgQAvD_B
https://www.goodrx.com/verzenio?c=homepage-lander-sem-7&utm_campaign=127243741&utm_content=7699746781&utm_source=google&utm_medium=cpc&utm_term=kwd-54255549541&gclid=CjwKCAjw36GjBhAkEiwAKwIWydB2bsNbItVWUo3iKSJpVleb5csERKmf_79akr1oOoxX7S43QUr1QRoC0BgQAvD_B

GRAND ROUNDS DEAN

CAjw36GjBhAKEiwAKwIWydB2bsNbItVWU03iKSJpV1
eb5csERKmf_79akrlo0oxX7543QUrlQRoCOBgQAvD_B

Hortobagyi, G. N., Stemmer, S. M., Burris, H. A., Yoon-Sim, Y.,
Sonke, G. S., Hart, L.,...0’Shaughnessy, J. (2022). Overall
survival with ribociclib plus letrozole in advanced breast
cancer. The New England Journal of Medicine, 386(10),
942-950. https://doi.org/10.1056/NEJMoa2114663

Yohnston, S., Harbeck, N., Hegg, R., Toi, M., Martin, M., Shao,
Z.M.,.. O’Shaughnessy, J. (2020). Abemaciclib combined
with endocrine therapy for the adjuvant treatment of
HR+, HER2-, node-positive, high-risk, early breast can-
cer (monarchE). Journal of Clinical Oncology, 38(34),
3987-3998. https://doi.org/10.1200/JC0.20.02514

Johnston, S. R. D,, Toi, M., 0’Shaughnessy, J., Rastogi, P., Cam-
pone, M., Neven, P...Martin, M. (2023). Abemaciclib
plus endocrine therapy for hormone receptor-positive,
HER2-negative, node-positive, high-risk early breast
cancer (monarchE): Results from a preplanned interim
analysis of a randomised, open-label, phase 3 trial. The
Lancet Oncology, 24(1), 77-90. https://doi.org/10.1016/
$1470-2045(22)00694-5

Loibl, S., Marmé, F., Martin, M., Untch, M., Bonnefoi, H., Kim,
S.-B.,..von Minckwitz, G. (2021). Palbociclib for residual
high-risk invasive HR-positive and HER2-negative early
breast cancer-the Penelope-B trial. Journal of Clinical
Oncology, 39(14), 1518-1530. https://doi.org/10.1200/
JCO.20.03639

Lukasik, P., Baranowska-Bosiacka, I., Kulczycka, K. &
Gutowska, I. (2021). Inhibitors of cyclin-dependent ki-
nases: Types and their mechanism of action. Internation-
al Journal of Molecular Sciences, 22(6), 2806. https://doi.
org/10.3390/ijms22062806

Midatech Pharma. (2018). Soltamox (tamoxifen citrate)
package insert. https://soltamox.com/wp-content/up-
loads/2019/12/soltamox-pi.pdf

National Comprehensive Cancer Network. (2023). NCCN
Clinical Practice Guidelines in Oncology: Breast Cancer
NCCN Evidence Blocks. V1.2023. https://www.nccn.
org/professionals/physician_gls/pdf/breast_blocks.pdf

Novartis. (2024). Latest analysis of Novartis NATALEE study
shows Kisqali reduces risk of cancer recurrence for early
breast cancer patients with high-risk node-negative dis-
ease. https://www.novartis.com/news/media-releases/
latest-analysis-novartis-natalee-study-shows-kisqali-
reduces-risk-cancer-recurrence-early-breast-cancer-
patients-high-risk-node-negative-disease

Peters, A., & Tadi, P. (2023). Aromatase Inhibitors. In
StatPearls. http://www.ncbi.nlm.nih.gov/books/
NBK557856/

Pastogi, P., O’Shaughnessy, J., Martin, M., Boyle, F., Cortes, J.,
Rugo, H.,...Antonio, B. S. (2024). Adjuvant abemaciclib
plus endocrine therapy for hormone receptor-positive,
human epidermal growth factor receptor 2-negative,

high-risk early breast cancer: Results from a preplanned
monarchE overall survival interim analysis, including
5-year efficacy outcomes. Journal of Clinical Oncology,
42(9), 987-993. https://doi.org/10.1200/JC0.23.01994

Royce, M., Osgood, C., Mulkey, F., Bloomquist, E., Pierce,
W. F, Roy, A.,...Amiri-Kordestani, L. (2022). FDA ap-
proval summary: Abemaciclib with endocrine therapy
for high-risk early breast cancer. Journal of Clinical
Oncology, 40(11), 1155-1162. https://doi.org/10.1200/
JCO.21.02742

Slamon, D., Stroyakovskiy, D., Yardley, D., Huang, C.-S., Fas-
ching, P. A., Crown, J.,..Hortobagyi, G. N. (2023). Ribo-
ciclib and endocrine therapy as adjuvant treatment in
patients with HR+/HER2- early breast cancer: Primary
results from the phase III NATALEE trial. Journal of
Clinical Oncology, 41(17_suppl), LBA500. https://doi.
org/10.1200/JC0.2023.41.17_suppl. LBA500

Sledge, G. W,, Jr., Toi, M., Neven, P,, Sohn, J.,, Inoue, K., Piv-
ot, X.,..Llombart-Cussac, A. (2020). The effect of abe-
maciclib plus fulvestrant on overall survival in hormone
receptor-positive, ERBB2-negative breast cancer that
progressed on endocrine therapy-MONARCH 2: A ran-
domized clinical trial. JAMA Oncology, 6(1), 116-124.
https://doi.org/10.1001/jamaoncol.2019.4782

US Food & Drug Administration. (2021). FDA approves abe-
maciclib with endocrine therapy for early breast cancer.
https://www.fda.gov/drugs/resources-information-
approved-drugs/fda-approves-abemaciclib-endocrine-
therapy-early-breast-cancer

US National Institutes of Health. (n.d.). ClinicalTrials.gov.
https://clinicaltrials.gov/ct2 /results?pg=1&load=cart&id
=NCT02513394+OR+NCT01864746+OR+NCT03701334

US National Institutes of Health. (2017). A randomized, open-
label, phase 3 study of abemaciclib combined with stan-
dard adjuvant endocrine therapy versus standard adju-
vant endocrine therapy alone in patients with high risk,
node positive, early stage, hormone receptor positive,
human epidermal receptor 2 negative, breast cancer.
Clinicaltrials.gov.  https://clinicaltrials.gov/ct2/show/
NCTO03155997

US National Institutes of Health. (2018). A phase III multi-
center, randomized, open-label trial to evaluate efficacy
and safety of ribociclib with endocrine therapy as an
adjuvant treatment in patients with hormone receptor-
positive, HER2-negative early breast cancer (New Ad-
juvant TriAl With Ribociclib [LEEO11]: NATALEE).
Clinicaltrials.gov.  https://clinicaltrials.gov/ct2/show/
NCTO03701334

Watt, A. C., & Goel, S. (2022). Cellular mechanisms underly-
ing response and resistance to CDK4/6 inhibitors in the
treatment of hormone receptor-positive breast cancer.
Breast Cancer Research, 24(1), 17. https://doi.org/10.1186/
s13058-022-01510-6

Online First | Published July 2024 u JADPRO.com


https://www.goodrx.com/verzenio?c=homepage-lander-sem-7&utm_campaign=127243741&utm_content=7699746781&utm_source=google&utm_medium=cpc&utm_term=kwd-54255549541&gclid=CjwKCAjw36GjBhAkEiwAKwIWydB2bsNbItVWUo3iKSJpVleb5csERKmf_79akr1oOoxX7S43QUr1QRoC0BgQAvD_B
https://www.goodrx.com/verzenio?c=homepage-lander-sem-7&utm_campaign=127243741&utm_content=7699746781&utm_source=google&utm_medium=cpc&utm_term=kwd-54255549541&gclid=CjwKCAjw36GjBhAkEiwAKwIWydB2bsNbItVWUo3iKSJpVleb5csERKmf_79akr1oOoxX7S43QUr1QRoC0BgQAvD_B
https://doi.org/10.1056/NEJMoa2114663
https://doi.org/10.1200/JCO.20.02514
https://doi.org/10.1016/S1470-2045(22)00694-5
https://doi.org/10.1016/S1470-2045(22)00694-5
https://doi.org/10.1200/JCO.20.03639
https://doi.org/10.1200/JCO.20.03639
https://doi.org/10.3390/ijms22062806
https://doi.org/10.3390/ijms22062806
https://soltamox.com/wp-content/uploads/2019/12/soltamox-pi.pdf
https://soltamox.com/wp-content/uploads/2019/12/soltamox-pi.pdf
https://www.nccn.org/professionals/physician_gls/pdf/breast_blocks.pdf
https://www.nccn.org/professionals/physician_gls/pdf/breast_blocks.pdf
https://www.novartis.com/news/media-releases/latest-analysis-novartis-natalee-study-shows-kisqali-reduces-risk-cancer-recurrence-early-breast-cancer-patients-high-risk-node-negative-disease
https://www.novartis.com/news/media-releases/latest-analysis-novartis-natalee-study-shows-kisqali-reduces-risk-cancer-recurrence-early-breast-cancer-patients-high-risk-node-negative-disease
https://www.novartis.com/news/media-releases/latest-analysis-novartis-natalee-study-shows-kisqali-reduces-risk-cancer-recurrence-early-breast-cancer-patients-high-risk-node-negative-disease
https://www.novartis.com/news/media-releases/latest-analysis-novartis-natalee-study-shows-kisqali-reduces-risk-cancer-recurrence-early-breast-cancer-patients-high-risk-node-negative-disease
http://www.ncbi.nlm.nih.gov/books/NBK557856/
http://www.ncbi.nlm.nih.gov/books/NBK557856/
https://doi.org/10.1200/JCO.23.01994
https://doi.org/10.1200/JCO.21.02742
https://doi.org/10.1200/JCO.21.02742
https://doi.org/10.1200/JCO.2023.41.17_suppl.LBA500
https://doi.org/10.1200/JCO.2023.41.17_suppl.LBA500
https://doi.org/10.1001/jamaoncol.2019.4782
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-abemaciclib-endocrine-therapy-early-breast-cancer
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-abemaciclib-endocrine-therapy-early-breast-cancer
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-abemaciclib-endocrine-therapy-early-breast-cancer
http://ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?pg=1&load=cart&id=NCT02513394+OR+NCT01864746+OR+NCT03701334
https://clinicaltrials.gov/ct2/results?pg=1&load=cart&id=NCT02513394+OR+NCT01864746+OR+NCT03701334
http://Clinicaltrials.gov
https://clinicaltrials.gov/ct2/show/NCT03155997
https://clinicaltrials.gov/ct2/show/NCT03155997
http://Clinicaltrials.gov
https://clinicaltrials.gov/ct2/show/NCT03701334
https://clinicaltrials.gov/ct2/show/NCT03701334
https://doi.org/10.1186/s13058-022-01510-6
https://doi.org/10.1186/s13058-022-01510-6

	_ENREF_8

