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Abstract
Introduction: Metastatic breast cancer (mBC) remains incurable, with amedian overall survival (OS) of approximately 3 years and a
5-year survival rate of approximately 25%, irrespective of the economic classification of the country where treatment is received.
Cyclin-dependent kinase (CDK) inhibitors increase overall survival in both first and second-line settings in the treatment of hormone
receptor–positive, human epidermal growth factor receptor 2–negative mBC. This retrospective cohort study investigated the
progression-free survival in womenwith mBC receiving combination therapy with abemaciclib (CDK4/CDK6 inhibitor) and letrozole or
fulvestrant as opposed to abemaciclib only.

Methods: The study included all eligible womenwith stage IV breast cancer treated with abemaciclib at a private oncology facility in
Johannesburg over the study period. Data were collected frommedical records from April 1, 2019 to March 31, 2021. Analyses were
conducted to assess the overall survival rate, progression-free survival probability, and safety of abemaciclib in women with stage IV
breast cancer.

Results: Thirty-two patients were eligible for inclusion in this study. The progression-free survival probability was 60% after a period
of 17months, irrespective of treatment options. After 17months, theOS of women on a combination of abemaciclib and letrozole was
80%, on a combination of abemaciclib and fulvestrant was 80%, and on abemaciclib monotherapy was 70%. The most noted
adverse effects were diarrhea (92.0%), neutropenia (92.0%), fatigue (48.0%), and hepatotoxicity (16.0%).

Discussion: Abemaciclib with endocrine therapy or an aromatase inhibitor provided an improvement in the OS compared with
abemaciclib monotherapy. These findings are representative of the use of abemaciclib in a local population and are similar to those of
larger studies conducted internationally.
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Introduction

Cancer remains one of the leading causes of death and a barrier to
increasing life expectancy worldwide.1 The burden of cancer
incidence and mortality reflects population growth and changes in
socioeconomic development.2 The disease landscape in Africa is
also undergoing significant changes, with rising morbidity and
mortality due to noninfectious diseases such as cancer.3 Epidemi-
ological studies from a regional public sector hospital in South
Africa indicated that, irrespective of the geographical status, most
patients with breast cancer consulted late in both rural and
periurban areas of developing countries.4 Since the 1980s, various
treatment options have been explored in an attempt to improve
survival in patients with advanced breast cancer.5

International clinical guidelines recommend endocrine therapy
(ET) as the first line of therapy for human epidermal growth
factor receptor 2 (HER2)-negative, hormone receptor (HR)-

positive, advanced breast cancer. However, approximately 50%
of HR-positive patients develop resistance to ET within their
lifetime, ultimately leading to disease recurrence and limited
clinical benefit of this therapy.6 Preclinical models suggest that
HR-positive breast cancer cells display biological features that
are conducive to the use of targeted therapy with cyclin-
dependent kinase (CDK) 4/6 inhibitors.6 There are currently
two CDK4/6 inhibitors registered for use in South Africa:
ribociclib and abemaciclib.

Emerging therapies require the skills of a multidisciplinary team
(MDT) to ensure optimum patient care.7 As the treatment landscape
changes in the SouthAfrican environment, it is important to reflect on
the use of these medicines in local cohorts of patients to understand
and enhance the contribution of professionals in the MDT.8 For
pharmacists, this includesmanagementofmedicine safety andpatient
education.9
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This study reports on the progression-free survival (PFS) in
South African women with metastatic breast cancer (mBC)
receiving monotherapy with abemaciclib, combination therapy
with abemaciclib and letrozole, and combination therapy with
abemaciclib and fulvestrant. Analyses were conducted to assess
the overall survival (OS) rate, PFS probability, and safety of
abemaciclib in a local cohort of patients and to compare the
findings with those in other studies.

Method

Design and participants

Ethical approval for this study (Ethical Committee clearance
certificate number: M220113) was provided by the Human
Research Ethics Committee of the University of Witwatersrand,
Johannesburg, South Africa, on April 22, 2022. A retrospective
cohort study was conducted in a private oncology facility in
Johannesburg. Data were collected on thirty-two South African
women with stage IV breast cancer who were enrolled in a
compassionate use program with abemaciclib from April 1, 2019
to March 31, 2021. All patients had HER2-negative and HR-
positive stage IV breast cancer with at least 4 or more lines of
chemotherapy and ET in an early and metastatic setting. Records
of patients with adequate Eastern Cooperative Oncology
performance status 1; adequate renal, hepatic, and myeloid
reserve; as well as normal QT corrected for heart rate interval on
electrocardiogram were included.

Both premenopausal/perimenopausal and postmenopausalwomen
were considered for participation. Women in premenopause/
perimenopause received 10.8 mg of goserelin for at least 1 month
before initiation of abemaciclib and continued to take goserelin every
3months.Within this group of patients, those onmonotherapy each
received200mgof abemaciclib twice daily and those oncombination
therapy each received 150 mg of abemaciclib twice daily.

Each patient attended a follow-up consultation after 1 month of
treatment and continued follow-up consultations on a 3-month
basis. Abemaciclib use was discontinued in patients who presented
with disease progression in line with the treatment protocol. Clinical
retrospective data were retrieved from medical records including

clinical features and radiological imaging. Informed consent for this
retrospective analysis was obtained from surviving participants.

Statistical analysis

The Kaplan-Meier method was used to estimate the median PFS
andmedianOS of all participants. Categorical data are prescribed
as percentages. All statistical analyses were conducted using the
STATISTICA Version 13.1 program (University of Witwaters-
rand, Johannesburg, 2022).

Results

Baseline characteristics

The first patient was enrolled 5 months after initiation of the
compassionate use program. The data are representative of all
patients enrolled over the remaining 17-month period. Of the 32
patients selected (Figure 1), five patients did not take abemaciclib
because of disease progression and twopatients absconded. Patients
are categorized in three subgroups: (1) those on abemaciclib alone,
(2) those on abemaciclib in combination with letrozole (2.5 mg)
daily, and (3) those on abemaciclib in combination with fulvestrant
(250 mg) once per month.

Demographic and clinical features

The median age of all patients was 52.0 (46.0–60.5) years
(Table 1). Of the 25 patients on abemaciclib, 10 patients were
selected at random for the use of monotherapy and 70% of these
patients were postmenopausal. Five patients were selected at
random for the use of abemaciclib and letrozole as combination
therapy, and 60% of these patients were postmenopausal. Ten
patients were selected at random for the use of abemaciclib and
fulvestrant as combination therapy, and 70% of these patients
were postmenopausal.

Eight of the patients were premenopausal/perimenopausal and
had been treated with goserelin before initiation of abemaciclib
and continued to take goserelin throughout the study. Among
these women, 32.0% had lung and liver metastases; 32.0% had
bone metastases; 16.0% had lung and bone metastases; 16.0%

Figure 1. Subgroups of patients enrolled in the compassionate program
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had bone and liver metastases; 8.0% had lung, liver, and bone
metastases; and 4.0% had bone and mediastinal involvement.

Adverse drug reactions were reported according to the
Common Terminology Criteria for Adverse Events Version 5.0
grading scale. Severe ($ Grade 3) diarrhea, hepatotoxicity, and
neutropenia were observed in patients receiving abemaciclib
(Table 2). One patient discontinued treatment because of severe
diarrhea, and four patients died from the disease during the study.

Patients with diarrhea were managed with loperamide as
needed and discontinuation of abemaciclib for a period of 3 days,
followed by reinitiation of abemaciclib. Patients who presented
with a neutrophil count of ,2.00 3 10 g/L were managed with
discontinuation of abemaciclib and daily administration of
pegfilgrastim, followed by reinitiation of abemaciclib after 7 days.

Clinical outcomes

A survival analysis is described in Figure 2. Findings from the
remaining sample of 25 patients yielded a PFS of all patients at
60% after 17months. Themedian probability of recurrence of all
patients on abemaciclib during the 17 months was 24%. The
median OS of patients on abemaciclib was 70% after 17 months.

The median OS of patients on a combination of abemaciclib
and letrozole was 80% after 17 months and that of patients on a
combination of abemaciclib and fulvestrant was 80% after 17
months.

Discussion

In this study, patients onabemaciclibonlyhada10%lower chanceof
survival after 17months than patients who had received abemaciclib
in combination with ET agents specifically, letrozole and fulvestrant.
Patients on ET without abemaciclib were not included in this study.
As a result, the OS of patients on letrozole or fulvestrant without
abemaciclib is not available.The sample sizeofwomenenrolled in the
compassionate use program is small; however, the findings in this
SouthAfrican cohort coincidewith those of international studies. The
risk of disease recurrence remains below the 50th percentile after a
period of 17 months. Caution should be exercised when comparing
the median PFS with international studies because a multivariate
analysis could not be performed.

Regarding toxicity profile, diarrhea and neutropenia were
managed with minimal hospitalizations. Although four patient
deaths were documented in patients with existing liver metasta-
ses, the cause of death could not be confirmed as liver failure due
to abemaciclib use. It would be beneficial to investigate the
number of patients with liver metastases requiring dose reduc-
tions of abemaciclib. In larger international studies, no known
cases of clinically apparent liver injury attributed to abemaciclib
have been reported.10 Because abemaciclib is a substrate for
cytochrome P450 3A4 (CYP 3A4), it is susceptible to drug-drug
interactions with agents that inhibit or induce this specific hepatic
microsomal activity.10

Critical review ofmedical records would be required to identify
whether any of the four patients had any preexisting comorbid-
ities for which they were taking treatment. There are minimal
published articles that discuss abemaciclib toxicity in the South
African context. The most reliable guideline available is that
of the European Medicines Agency, which recommends that
patients with (Child-Pugh C) hepatic impairment should decrease
the dosing frequency of abemaciclib to once daily.11 Alanine
aminotransferase and aspartate aminotransferase should be
monitored before the start of abemaciclib therapy, at every 2
weeks for the first 2 months, and monthly for the next 2
months.11 The use of abemaciclib should be discontinued if the
elevation in aspartate aminotransferase and/or alanine amino-
transferase is .3 x upper limit of normal (ULN) with a total
bilirubin of.2 x ULN, in the absence of cholestasis or in the case
of Grade 4 (.20.0 x ULN) hepatotoxicity.11 According to the
European Society ofMedical Oncology guidelines, it is important
for the physician to recognize the difference between visceral
disease and a visceral crisis. In the presence of a visceral crisis, the
presence of metastases is not as important as the consideration of
organ compromise, which should guide clinical management and
decision making.12

HER2-negative, HR-positive breast cancer incidences among
South African ethnic groups are widely under-reported. In this
study, most of the patients were of White ethnicity (Table 1);
however, it needs to be considered that this study was conducted
in a private oncology facility in an urban area. To assess a true
reflection of ethnicity on the CDK4/6 inhibitor therapeutic
potential, a meta-analysis conducted on a larger population of
South African women would be beneficial. Cost of treatment is a
major barrier to the inclusion of abemaciclib as a treatment
option within the breast cancer policy framework in the public

Table 2
Severe adverse effects in patients undergoing treatment with
abemaciclib (N525).

Adverse effect All grades (%) < Grade 3 (%) ‡ Grade 3 (%)

Gastrointestinal disorders
Diarrhea 92.0 60.0 32.0
Vomiting 4.0 4.0 0
Abdominal pain 4.0 4.0 0
Hepatotoxicity 16.0 0 16.0

Upper respiratory disorders
Sinusitis 4.0 4.0 0

General disorders
Fatigue 48.0 48.0 0

Blood and lymphatic disorders
Neutropenia 92.0 80.0 12.0

Table 1
Demographic and clinical features of patients with stage IV breast
cancer on abemaciclib.

Characteristic Patients (N525)

Median age (interquartile range), years 52.0 (46.0–60.5)
Ethnic groups (%)
White ethnicity 10 (40.0)
Black ethnicity 7 (28.0)
Colored ethnicity 4 (16.0)
Indian ethnicity 4 (16.0)

Number of patients on goserelin
Premenopausal/perimenopausal 8

Postmenopausal (%)
Monotherapy 7 (70.0)
Letrozole 3 (60.0)
Fulvestrant 7 (70.0)

Site of metastases (%)
Lung and liver 8 (32.0)
Bone metastases 8 (32.0)
Lung and bone metastases 4 (16.0)
Bone and liver metastases 4 (16.0)
Lung, liver, and bone metastases 2 (8.0)
Bone and mediastinal involvement 1 (4.0)
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Figure 2.Survival analysis capturedasKaplan-Meier curves. (A)Kaplan-Meier plot ofPFS for all patientsonabemaciclib. (B)Kaplan-Meier plot ofmedianprobability of disease
recurrence for all patients on abemaciclib. (C) Kaplan-Meier plot of OS for patients on abemaciclib versus abemaciclib plus letrozole versus abemaciclib plus fulvestrant.
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sector in South Africa.13 The scarcity of affordability data is one
of the major barriers in the development of an effective pricing
policy in low-middle income countries.14

In conclusion, this analysis indicates that patients who were
eligible for the compassionate use program received beneficial
treatment with minimal risk while on monotherapy or combina-
tion therapy with abemaciclib for mBC. The findings of this study
provide focus for the management of patients receiving abema-
ciclib by the MDT. Education and early screening within rural
areas of South Africa remains the most effective method in the
prevention of late/end-stage disease. Continued research and the
testing of novel abemaciclib-based combinations could create
opportunities for reduction in cost and accessibility for South
African women with mBC in both first and second-line settings.
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