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ABSTRACT

Metastatic breast cancer (mBC) remains incurable, with a median overall survival (OS) of
approximately three years and a five-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 human epidermal growth factor receptor 2 (HER2)-negative, hormone receptor
(HR)-positive mBC. This retrospective cohort study investigated the progression-free survival
in women with mBC receiving combination therapy with abemaciclib (CDK4/CDK6 inhibitor)
and letrozole or fulvestrant as opposed to abemaciclib only. The study included all eligible
women with stage IV breast cancer treated with abemaciclib at a private oncology facility in
Johannesburg over the study period. Data was collected from medical records for the period
01 April 2019 to 31 March 2021. In women with stage IV mBC, analyses were performed to
evaluate the overall survival rate, the likelihood of progression-free survival, and the safety of
abemaciclib. The progression-free survival probability was 60% after a period of 17 months
irrespective of treatment options. After 17 months, the OS of women on a combination of
abemaciclib and letrozole was 80%, a combination of abemaciclib and fulvestrant was 80%,
and abemaciclib monotherapy was 70%. The most noted adverse effects were diarrhoea
(92.0%), fatigue (48.0%), hepatotoxicity (16.0%) and neutropenia (92.0%). Abemaciclib with
endocrine therapy or an aromatase inhibitor (Al) provided an improvement in the OS
compared to abemaciclib monotherapy. These findings are representative of the use of
abemaciclib in a local population and are similar to those of larger studies carried out

internationally.

Key words: abemaciclib, breast cancer, progression-free survival
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1. INTRODUCTION

Cancer remains one of the leading causes of death and a barrier to increasing life
expectancy world-wide (JAMA Oncology, 2022). The burden of cancer incidence and
mortality reflects population growth and changes in socioeconomic development (Roth and
Abate, 2018). The burden of non-infectious diseases, including cancer is increasing
throughout Africa (Sharma, et al., 2022). Epidemiological studies from a regional public
sector hospital in South Africa indicated that irrespective of the geographical status, the
majority of patients with breast cancer consulted late in both rural and peri-urban areas of
developing countries (Kakudji, et al., 2020). Numerous therapeutic strategies have been
researched since the 1980s in an effort to increase the chance in survival of patients with
advanced breast cancer (ABC) (Mutebi, et al., 2020).

International clinical guidelines advocate endocrine therapy (ET) as the first line of
treatment for advanced breast cancer with human epidermal growth factor receptor 2
(HER?2) negative and hormone receptor (HR) positive characteristics. However, over 50%
of HR-positive individuals experience lifetime ET resistance, which ultimately results in
disease recurrence and a minimal therapeutic benefit from this treatment (Roberto, et al.,
2021). Preclinical models suggest that HR-positive breast cancer cells have biological
characteristics that lend themselves to targeted therapy with cyclin-dependent kinase 4/6
(CDKA4/6) inhibitors (Mayer, 2015). 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 (Denton, et al., 2016). As the treatment landscape changes in the South
African 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. For
pharmacists, this includes management of medicine safety and patient education (Avery,
et al., 2020).

This study reports on the progression-free survival in South African women with mBC

receiving monotherapy with abemaciclib, combination therapy with abemaciclib and



letrozole and combination therapy with abemaciclib and fulvestrant. Analyses were carried
out to assess the overall survival rate, progression-free survival probability and safety of
abemaciclib in a local cohort of patients and to compare the findings with those in other

studies.

2. METHOD
2.1 Design and participants

Ethical approval for this study (Ethical Committee clearance certificate number; M220113)
was provided by the Human Research Ethics (HREC) Committee of the University of the
Witwatersrand, Johannesburg, South Africa on 22 April 2022. A retrospective cohort study
was carried out in a private oncology facility in Johannesburg. Data was collected on thirty-
two South African women with stage IV breast cancer enrolled in a compassionate use
programme with abemaciclib during the period 01 April 2019 to 31 March 2021. All patients
had HER2-negative and HR-positive stage IV breast cancer and had had at least four lines
of chemotherapy and/or alternative endocrine treatment in an early and metastatic context.
Patient records with an appropriate Eastern Cooperative Oncology Group (ECOG)
performance status 1, adequate renal, hepatic, and myeloid reserve, and normal corrected

for heart rate (QTc) interval on electrocardiogram (ECG) were included.

Pre/peri-menopausal and postmenopausal women were considered for enrolment. Women
in pre/peri-menopause received 10.8mg of goserelin for at least one month prior to
initiation of abemaciclib and continued to take goserelin every three months. Within this
group of patients, those on monotherapy each received 200mg of abemaciclib twice daily
and those on combination therapy each received 150mg of abemaciclib twice daily.

Each patient attended a follow-up consultation after one month of treatment and continued
follow-up consultations on a three-month basis. Abemaciclib use was discontinued in
patients who presented with disease progression in line with 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.
2.2 Statistical analysis

All participant median progression-free survival (PFS) and overall survival (OS) results
were determined using the Kaplan-Meier method (Goel, et al., 2010). Categorical data are
described as percentages. All statistical analyses were carried out using the
STATISTICA™ Version 13.1 programme (University of Witwatersrand, Johannesburg,
2022).

3. RESULTS
3.1 Baseline characteristics

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

32 patients approved for the
use of abemaciclib

Excluded 7 patients (5 patients
25 patients enrolled had disease progression and 2
patients absconded).

Abemaciclib monotherapy Abemaciclib plus letrozole Abemaciclib plus fulvestrant
Randomized patients n=10 Randomized patients n=5 Randomized patients n=10




Figure 1. Subgroups of patients enrolled in the compassionate programme
3.2 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 post-menopausal. Five patients were selected at random for the use of
abemaciclib and letrozole as combination therapy and 60% of these patients were post-
menopausal. Ten patients were selected at random for the use of abemaciclib and

fulvestrant as combination therapy and 70% of these patients were post-menopausal.

Eight of the patients were pre/peri-menopausal and had been treated with goserelin prior
to 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% had bone and liver metastases, 8.0% had lung,

liver, and bone metastases and 4.0% had bone and mediastinal involvement.

The Common Terminology Criteria for Adverse Events (CTCAE) Version 5.0 grading
system was used to report adverse medication responses. Patients taking abemaciclib
experienced severe (Grade 3) diarrhoea, hepatotoxicity, and neutropenia (Table 2). One
patient discontinued treatment due to severe diarrhoea and four patients succumbed to the
disease during the study. Patients with diarrhoea were managed with loperamide as
needed and discontinuation of abemaciclib for a period of three days followed by re-
initiation of abemaciclib. Patients who presented with a neutrophil count of <2.00 x10g/L
were managed with discontinuation of abemaciclib and daily administration of pegfilgrastim

daily followed by re-initiation of abemaciclib after seven days.

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

Characteristic Patients (N=25)

Age n (%)




Median age (interquartile range), years 52.0 (46.0-60.5)

Ethnic groups n (%)

White ethnicity 10 (40.0)
Black ethnicity 7 (28.0)
Coloured ethnicity 4 (16.0)
Indian ethnicity 4 (16.0)

Number of patients on goserelin

Pre/peri-menopausal 8

Postmenopausal n (%)

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

Site of metastases n (%)

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)

Table 2. Severe adverse effects in patients undergoing treatment with abemaciclib (N=25)



Adverse Effect

All Grades (%)

< Grade 3 (%)

2 Grade 3 (%)

Gastrointestin

al Disorders (%)

Diarrhoea 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
Disorders of the Circulatory and Lymphatic System (%)
Neutropenia 92.0 80.0 12.0

3.3 Clinical outcomes

A survival analysis is presented in Figure 2. The findings from the remaining sample of 25
patients yielded a progression-free survival (PFS) of all patients at 60% after 17 months.
The median probability of recurrence of all patients on abemaciclib during the 17 months
was 24%. The median overall survival (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.
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Figure 2. Survival analysis captured as Kaplan-Meier curves. (A) Kaplan-Meier plot of PFS for all
patients on abemaciclib. (B) Kaplan-Meier plot of median probability 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.

4. LIMITATIONS

Abemaciclib in combination with letrozole/fulvestrant provided an improvement in the OS
when compared to abemaciclib monotherapy (Figure 2). The sample size of women
enrolled in the compassionate use programme is small; however, the findings in this South
African cohort coincide with those of international studies (Martin et al., 2020). Similar

findings of subgroups of women who were studied with poor prognostic indicators




(including visceral disease and high proliferative index) in the MONARCH 2 and 3 studies,
have shown to benefit the most from the addition of abemaciclib to endocrine therapy
(Martin et al., 2020).

Caution should be taken when comparing the median PFS with international studies as a
multivariate analysis could not be performed. However, the risk of disease recurrence
remains below the 50" percentile after a period of 17 months (Figure 2). In terms of toxicity
profile, diarrhoea and neutropenia were managed with minimal hospitalisations (Table 2).
Although four patient deaths were documented in patients with existing liver metastases,
the cause of death could not be confirmed as liver failure due to abemaciclib use in this
study. It would be beneficial to investigate the number of patients with liver metastases
requiring dose reductions of abemaciclib. No documented incidents of clinically obvious
liver impairment related to abemaciclib treatment have been reported in major multinational
trials (Krens, et al., 2019). Since abemaciclib is a CYP3A4 substrate, it is sensitive to drug-
drug interactions with treatments that inhibit or stimulate this particular hepatic microsomal
activity (Roncato, et al., 2020). Critical review of medical records would be required to
identify whether any of the four patients had any pre-existing comorbidities for which they

were taking treatment.

To our knowledge there are no published articles that discuss abemaciclib toxicity within
the South Africa context. The European Medicines Agency (EMA) provides the most
credible guidance, recommending that patients with (Child Pugh C) hepatic impairment
reduce abemaciclib dose frequency to once daily (European Medicines Agency, 2018).
Alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels should be
checked before beginning abemaciclib treatment, every two weeks for the first two months
and monthly for the next two months (European Medicines Agency, 2018). The European
Medicines Agency also advises that abemaciclib be discontinued if the increase in AST
and/or ALT is higher than 3 times the upper limit of normal (ULN), with a total bilirubin
larger than 2 times the ULN, in the absence of cholestasis, or in the case of Grade 4
(greater than 20.0 times the ULN) hepatotoxicity. According to the European Society for
Medical Oncology (ESMO) guidelines, it is important for the physician to recognise 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 (Cardoso, et
al., 2020).

Human Epidermal Growth Factor 2 (HER2)-negative, HR-positive breast cancer incidences
among South African ethnic groups are widely underreported. In this study, the majority 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. In order to assess a
true reflection of ethnicity on CDKA4/6 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 sector of South Africa, (Meyer, et al. 2021).
The scarcity of affordability data is one of the major barriers in the development of effective

pricing policy in low-middle income countries, (Matilla, et al. 2021).

5. CONCLUSION

In conclusion, this analysis indicates that patients who were eligible for the compassionate-
use programme received beneficial treatment with minimal risk while on monotherapy or
combination therapy with abemaciclib for mBC. The findings of this study provide focus for
the management of patients receiving abemaciclib by the MDT. Education and early
screening within rural areas of South Africa remains the most effective method in
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 of treatment for South African women with mBC.
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Original Research
breast cancer, abemaciclib, progression-free survival
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Leanda Grobler, BCMP
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Razeeya Khan MSc*

SOUTH AFRICA

Introduction

Metastatic breast cancer (mBC) remains incurable, with a median overall survival (0S)
of approximately three years and a five-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 (HR)-positive, human
epidermal growth factor receptor 2 (HER2)-negative mBC. This retrospective cohort
study investigated the progression-free survival in women with mBC receiving
combination therapy with abemaciclib (COK4/CDKE inhibitor) and letrozole or
fulvestrant as opposed to abemaciclib only.

Methods

The study included all eligible women with stage IV breast cancer treated with
abemaciclib at a private oncology facility in Johannesburg over the study period. Data
was collected from medical records for the period 01 April 2019 to 31 March 2021,
Analyses were carried out to assess the overall survival rate, progression-free survival
probability and safety of abemaciclib in women with stage IV breast cancer.

Results

The progression-free survival probability was 60% after a period of 17 months

Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation
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irrespective of treatment options. After 17 months, the OS of women on a combination
of abemaciclib and letrozole was 80%, a combination of abemaciclib and fulvestrant
was 80%, and abemaciclib monotherapy was 70%. The most noted adverse effects
were diarrhoea (92%), neutropenia (92%), fatigue (48%) and hepatotoxicity (16%).

Discussion

Abemaciclib with endocrine therapy or an aromatase inhibitor (Al) provided an
improvement in the O3 compared to abemaciclib monotherapy. These findings are
representative of the use of abemaciclib in a local population and are similar to those
of larger studies carried out internationally.

Razeeya Khan, MSc

Lecturer, University of the Witwatersrand Johannesburg

razeaya khan@wits.ac.za

Extensive knowledge and expertise in the field of oncology pharmacy.
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UNIVERSITY OF THE Eb FACULTY OF
WITWATERSRAND, =) HEALTH SCIENCES
|OHANNESBURG I
COVERING LETTER
PROTOCOL REF NO: M211025
PROTOCOL TITLE: RECURRENCE RATE IN STAGE IV BREAST CANCER PATIENTS: A
RETROSPECTIVE COHORT STUDY
PRINCIPAL INVESTIGATOR: LEANDA GROBLER
STUDENT NUMBER: 1439966
DEPARTMENT OF PHARMACY AND PHARMACOLOGY

This serses to confirm that the follesing changes have been made o the research protocol in
reaponss o the Humen Ressanch Ethics Committes (Medical) for approval for year 2022, Approwal is
requined for completion of the degree of M5c. Medicine (Pharmaceutical Affairs).

Responss to application 1
Condithons:

Ethics Application Forme

« The study paricd and number of patients within the protocol has been comrected back to 32 due
o amended exclusion criteria- some patients did not make wse of the product despite being
approved for use.

Farmission:
« ‘Wiitten permission has been obiained from the WDGEMC CED.
Othar:

« Paricipant consent sheet used to obiain patient data and participant information sheeat has
besn added- inifial consent form wes denied &s it seemed more like & billing sheet used by the
practica.

« Proof of postgraduate committee approval (GM form) and list of comections has been attached.

Response to application 2
Conditions:

Application Form:
« Genaric patient consant form (permission to use personal date for ressarch purposss) has

been added. All patients sign this form on an electronic platform used by WDGME called
‘Logboe’. An additional letter of agreement betwesan the physician and drug company has been
added for review howsver the drug company does nol wish to be affiliated with this research
report. In response to HREC Chair feedback- participant sheet and participant information
shieat has been added.

« Section 5.4 start and end dates of data collection on the online application form were
estimated dates and no dats has bean collected for secondary analysis. The aim is to
complete the research report by 31 Dec 2032,

« The HREC application form section £.9 has been re-signed by only the necassary parties
required.

Diata Collection Sheset
« ldentfiers (initiation and prograssion ) hawe baen remaved from the data collection shest
« Supervisors need to mest with the chair o discuss the research amendments.
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SYNOPSIS QF RESEARCH.
Imbroduction and Justification of the shedy:

Approwimately 0.8 milion pecple woridwide die from metastafc reast cancer (mBC) every year. The &% European

Society for Medical Oncology (ESMO) inbermafional consensus guidelines report that advanced stage breast canoer or
mi&C remains inourable, with a medan overall survival (05 of about 3 years and a S-year survival mate of around 25%.,
irespeciive of the economic dassfication of the counfry where treatment is received. Metasialic breast cancer, or stage
IV breast canoer, is associated with lymph node involement and is highly dependenl on molecular profiling, stage of
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diagnosis and biological subbyping. Cwer the last two years, oydin=dependent kinase (COK) inhibitors such as COK4
inhibilors and COKS inhibitors have been trialled both in first line and second<ine setings in She tneatment of hommons
receplor (HR) -positive, human epidermal growth facior recepior 2 (HER j-negalive mBC. in te United Staies, both
CiDK4 and COKS inhibitors hase become the standard of care for wse in women with MR -positive and HER2:negalive
breast cancer as a last lime of therapy, consisbent with evidence of surdival rates of more than § years. Absmaddib, a
seleciive COK infibitor, was recenfly available via Section 214 applicaion for compassionale use in digible patients
with MR -positive, MERZ-negatve mBC. This shudy is a retrospective cohorl study fooussed on the clinical oulpomes in
pafents trealed with abemadclib, provided via & compassionabe uss programme fo eligible women with stage 'V breast
cancer at a private onoology faciity in Joharmesburg.

Aim of the shedy:

The purpass of the proposed study is o retrospectfeety review the use of abemacicib in patients with hoemone recsplor
(HRjspositve, human epidermal growth factor recepior 2 (HERZ knegatve mBC to delermine the dissase-free surdval
raie in thess patients.

Riloth oad-

Rarar data oolleched on 2 small oohort of thirtysbwo patients South Afican women with stage 1V breast cancer treabed
with abemaddlib during the period of 31t March 2019 and 31st March 2021 wil be analysed. Patients would harve
recefved ather manotherapy following prior chemothempy in metastalic sstling or combination therapy or combinatian
therapy foliowing endocine therapy. Each patient on monotherapy received 200 mp of abemacidib tsice daily and
attended a folow-up consultalion after 1 month of treatmemt. Each patient on combination neceived 150 mg of
abemacidib bsice daily and afiended a follow-up consultation afier 1 manth of treatment. Al patients had conlinued
follow=up consultations with the physician on a 3-month basiz. The data set will indude the following variables: 1.
allocaied patient number; 2. age; 3. pender; 4. site of melasiases, 5. monctherapy; & combinration theragy; 7. adverss
effecis; B dabe of mitiation of abemacidib; 4. date of disease progressions: determined by dinical response, imaging, or
an increase in tumow markers on blood results; 0. deceassd; 11. iving 12 recurence {days). Patients whao harees
passed away during this period wil be included in the shudy. Patienls who hawe qualiied for the compassionate
programmie but did not start reaiment will be excluded from te sudy.

Expocind Cutcomess:
The ressarcher aims o add o te existing body of svidenos on the overall surdval, lumour recsTenoes rale and
safety of abemacidib in women with stage v mBC treated at a private oncology fadiity in Johannesbung.
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1. Introduction

1.1 Background Information

Acoording to Johnsen ef al, (2021), molecular profiling has remodelled the definition of breast
cancear. Currently, radiological imaging allows for the identfication of four molecular breast cancar
subtypes: (1) luminal A (2} luminal B, (3) HERZ2-enriched, and (4) basaldike type bresst cancer.
Each subtype has a wanation of differances which can influence the incidence; how well it responds
te treatment. Johnsen st AL, (2021) further maintzins that there are bwo main types of HERZ2-
negative breast cancer: HR-positive breast cancers and triple-negative bresst cancer. Treastments
for these cancers differ. HR-positive breast cancers have a befter prognosis than iriple-negative

bresst cANCErs.

Research from the Cancer Genome Atlas (TCGA) indicetes that there is at least a 14% gain in
HER 2-negative tumour responae when using COKA inhibitors (Cancer Genoma Atlas Metwork,
2021). Preclinical models suggest that HR-positive breast cancer cells display biclogical features
conducive to the use of targeted therapy with CORA inhibitors (Mayer, 2015). Furthermora, the
sdditional incorporation of biomarker data inbo classic tumour anatomy, such as nodal involwament
and the site of metastases [TMM) can largely influence and guide clinicians in the management of
extensive dissase (Mayer, 2015).

1.2 Literature Review

Presantly, there are three Food and Orug Administration (FDA) approved COK4/6 inhibitors for the
treatment of HER2-negative and HR-posithve metastatic breast cancer. These include palbociclib
(lbrance; Pfizer Inc.), ribociclib (Risgsli; Movartis) and abemaciclib (Verzenio; EN Lilly). In 2015,
palbociclib was the first FDA approved COKAMS inhibitor for the use of firstdine treatment in
postmenocpausal woman with HR-positive, HER2-negative advanced breast cancer in combination
with endocrine therapy (Letrozole) (Beswer, ef al., 2015) Results from the Palbocicib and Letrozole
of post-menopausal women in advanced breast cancer (FALOMA-2) study, a phase 3 double-blind
randomized controlled study, evaluated the period of no recumence of worsening of disesss in
terrma of Frogression Free Survival (FFS). The study provided evidence of this combination therapy
with the mean, PF5S of 248 months as opposed to woman who recelved monotherapy or a placebo
with the mean PFS of 14.5 months (Hazard Ratio (HR) = 0.58; p < 0.000001) (Cristofznili, st af,
2016). Patients on combination therapy survived almeost fwice & bong as on monotherapy.

E|F
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in the PALOMA-3, study which alternatively evaluated fulvestrant in combination with palbociccib
&5 opposed to palbocidib and & plecebo in pre- and postmencpausal patients with HR-positive,
HERZ-negative advanced breast cancer, it was found that the median PFS favourad the positive
arm (median PFS 9.5 ve. 4.6 monthe; HR = 0. 46; P < 0.001) (Loibd, et &, 201&). In termms of
tomicity, the most common adverse effects obsarved in both tials were non-febrile newtropenia and

fatigue (Beswver, &f al., 2015).

Similarly, rbocicdib (LEEDO11) (Kisgali; Movartis) has been inwvestigaied as treastment in
poatmenopausal woman with HR-positive, HER2-negative advanced breast cancer in combination
with endocrine therapy across a variety of Mammary Oncology Assessment of LEEDDT 1 Safety and
Efficacy (MONALEESA) clinical trial programmes (Shah, ef al, 2018). After recaiving FDA approval
in July 2017 for showing significance in medisn PFS as opposed to & placebo (25.3 and 16 months,

HR=0.568; p= 963 ® 10-8) (MONALEESA-2) and (205 and 12,8 months, HR= 0.503; one-sided p
< 0U001) respectively, the focus shifted towsrds combination therapy (Yardiey, 2018) In the
MONALEEESA-T trial, & subgroup of patients who received Tamoxifen showed an increase in PFS
to 221 months, wersus 11.0 months in the placebo group (HR=0.59; 85% CI: 0.30-0.88] (Yardley,
2018). Alternatively, combined use of ribociclib and a non-steroidal aromatase inhibitor showed a
further increase in PFS of up to 27.5 months in comparison to the placebo group of 13.8 months
(HR=0.57; 5% Cl: 0.44-0.74) (Yardley, 2019).

Two months after ribociclib approval, abemacicli received FDA approval; o be used as
monotherapy in patients who hawve had disease progression after being on both endocrine therapy
and chemotherapy or as combination therapy with fulvestrant (faslodex) (Dickler, ef al, 2017). The
MOMNARCH 1 trial, & single-arm, open-label clinical trial evaluating 132 patients who recaived
taxane in any sating and 1 or 2 previous chemotherapy regimens in the metastatic setting,
indicated an Owersll Recurence Rate (ORR) of 19.7% and median duration response of 8.6
maonths (Dickler, f &, 2017} In contrast, the MOMARCH 2 trial, a randomized. placabo-controllad
multicenire clinical tial involving 659 paricipants, indicated a median PFS of 7.1 months longer
with the use of combination therapy (abemaciclib plus fulvestrant), versus fulvestrant and a placebo

(Sledge, et al., 2017).

in the MOMARCH 3 trial, & double-blinded study of 493 participants who had not previously
recaived systemic therapy in the advanced diseass satting, received abemaciclib as monotherapy
of 3 placebo plus 8 non-stercidal aromatase inhibitor.

24



The abemaciclib arm was unobtainable versus 14.F months in the placebo arm (Gostz, ef al, 2017).
The most common adverss reactions reported were diarrhosa, neutropenia, nesusea, abdominal pain,
fatigue, vomiting and thrombocytopenia (Dickler, ef ai., 2017). Evidence regarding efficacy in terms of
PF& and ORR in both monotherapy and combination therapy is still being studied. The wse of
abemaciclib in the local population is in its early stages and has only recently been approved for use
in South Africa. Therefore, it is worthwhile inmvestigating treatment response in patients receiving

monatherapy or combination therapy in South African women.

1.3 Problem Statement

Cancer survival rate refers to the percantsge of people who are alive after a certain armount of Gme
following initial diasgnosis. The swrvival rate for bresst cancer patients depends on many factors,
inchuding the grade and stage of the cancer. The prognosis for stage |V breast cancer is considered
poor, however, the prediminary research indicates that targeted therapy may prolong life expectancy
(Beawer, at. al., 2015). Abemaciclib, a tangeted therspy used exiensiely overseas, is only recantly
gvallable in South Africa. Prior fo it registrafion, it was available via a compasaionate use
programme. Data on the progression free survivel rate and the overall survival of patients in the
South African population of women is still lacking.

1.4 Significance of the study

Abemaciclib in combination with hormonal therapy is found 1o be the most effective in the treatment
of aggressive diseasa in the United States (US) population (Cristofanill, et al., 2016). As abemaciclib
has only recently been approved for use in South Africa. research on the response to freatment with
abemaciclib within the South African contaxt is neceasary.

1.5 Research guestion
What is the disease-free sundval rate in South African women with Stage [V breast cancer receiving
abemaciclib at a private oncobogy facility in Johannesburg?

1.6 Aim of the research
This study sims to retroapactively review the disesse-free sunvival rate in & amall cohort of South
African women with stage [V mBC treated with abemaciclib.

2. Objectives of the study

Ili.l Bk
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1. To detarmine the overall survival rate (05} in woman with HER2-negative, HR-positive stage 1%
breast cancer treated with abamacicib.

2. To determine the tumour recumrmence rate (days) in women with HER2-negative, HR-poaitive

stage IV breast cancer treated with abemacidib as either monotherapy or combination therapy.
3. To document the sdverse events experienced by patients treated with abemaciclib in terms of the

towicity profile.

3. Methodology

The study will be quantitative in neture and the researcher will be making use of a non-experimentsl
research design as well a3 convenience sampling. Bt will involve & refrospective analysis by
evaluating data collected on thirty-bwo South African women with stege IV breast cancer who
recehved abemacidib monotherapy following endocrine therapy or prior chematherapy in a metastatic
getting of &3 combination therapy following endocrine therapy, through & compassionabe usse

programme.

1.1 Participants and Sampling

The study population will incude thirty-two South African women who enrclled in & compassionate
use programme at a private oncology facility in Johannesburg. Data will be collected for wormen with
HER2-nagative, HR-poaitive stege IV breast cancer on both monotherapy (abemaciclib only) and
combination therapy (abemaciclib in combination with fulvestrant'aromatase inhibdor) in line with
recommendations of the compassionate use programme. The sample size includes all farmabs
patients who have guslified for the compassionate programme. Data collected over a perod of two

years (315 of March 2019 to the 31 of March 2021) will be reviewsd.

1.2 Inclusion Criteria

The sample populaion will include women with HERZ-negative and HR-positive stage IV bresst
cancar at a private oncology practice. Each worman must have had at least 2 4 lines of chemotharapy
andfor altemative endocrine therapy in an early and metastatic setting. Only records of patients with
gdequate performance status (ECOG1), adequate renal, hepatic, and myelold reserve as well &3

normal ATc interval on ECG will be used.

3.4 Exclusion Criteria
Men with breast cancer hewve been excleded from this study. Patients who hawve not hed prior
chemotherapy andior endocrine therapy will be excluded from this study. Patients who have qualified

BlPFagd
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for the compassionate programme but did not make use of abermaciclib will be excluded from this
study.

4. Data Collection and Analysis

Data will be collected on a specially designed data collection shest Data will be analysed using
descriptive statistics and median overall surdival will be estimated with the use of the Kaplan-Meder
slatistical analysis. Al statistical analyses will be conducted with the use of the STATISTICA varsion
13.1 programme. Tables and chars will be wed io describe demographics and indicate the dinical
and pathological characteristics of each participant. The data set will include the following variables:
1. allocated patient number; 2. age; 3. gender; 4. site of metastases, 5 monotherapy; 6. combination
therapy. 7. adverse effects; 8. date of initiation of abemaciclib; 9. date of disesse progression-
determined by clinical response, imaging, or an increase in tumour merkers on blood results; 10
deceased; 11. iving; 12 recurence (days). Patient outcomes will be presentad using charts and
taibkes.

5. Ethical conslderations

All inforrmation generated by the study will be treated in line with the beneficence, mon-maleficence,
gutonomy, and justice principles. The data is only made available to the treating physician, the
clinical associate, and the responsible pharmacist The data will be analysed retrospectively. Mo
patient identifiers will be used. Unigue study numbers will be allocated to each study participant and
data will be stored in & pessword-protectad document accesaible 1o the principal investigator and
supervizors alone. Data will be stored digially wnder password probection for beo years afer &
publication, or six years if there is no publication. Permission to make wse of the patient data has
been approved by the treating physician. A participant information sheet and parficipant consent
gheat has been attached in response 1o feedback from the HREC chair. An application has bean
made to Be Human Research Ethics Committes; the certificate of approval is pending.

6. Time Frame

l!I:'l (R
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Euibmit proiocal pest HREC fesdbiack

Resogdvaed approraal froim ‘Wit

Table 2

Yaar: 2022 Jdan| Fab Mar Apr Moy Jum| Jul

Aug Bep | Oct Wov |Dec

Risooivied fetdback from HREC

Wevirl wih sUporsisons D dsouss feadback

Ri-submil profooc] posi HREC feedback

Lilerariure seanch and dats oolkecbon post
HRELC approsial

Diata analysis anid wrie up

Firal ediing and Fand in nepor for evaluation

7. Research Proposal Budget
Tahble 3

Exponso Cost

Printing cosis Ealiikile]

Mocess {o patient files after howrs facikty fees | RS00.00 per month
STATIETICA programme Resh 00
Stalishcian REA000. 00
Mgrtimes'data RE00.00

Total projected cxpenses RL3450.00
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7. Funding
This is an independent retrospective study on data that has eready been collected. The study will
be saff-funded.

&. Ethics Approval
Approval has besn obtained from the treating physician (see Appendix F) 1o conduct an

independent stwdy. Ethics approval from the University of the Witwatersrand Human Ethics
Research Committes B pending.

8. Conflict of Interasi

| &am an employes of te Wits Heslth Consortium and have access to readily available raw data.
This iz & research project independently conducted from any pharmeceutical sponsor.
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Re: Ms. Leanda Grobler
Altention: Ressarch Ethics Commitbes

T whom K may concearm,

This serves bo confirm thal Ms. Grobler works der my supenision al e sbovesmentioned Tacility. She i
actively invalved in the application procasses and management of patiants during the cument ongoing
elinical diug ials. She has mel with me and a representative from EB Lily and Coempany regarding an
independent ressarch sludy. The drug compamy sponser doss nol wish lo be velved i the shudy and
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praclice (site 153) for compassionale use in HERZ-nagative, PR-pasilive breast cancer patients. Should e
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M Fage

41



Appendix J

Eligibility Criteria Form Template
Country: South Africa

1. Each patient must meet the following criteria to be enrolied in this Program:

Confirmed hormone receptor (HR)-positive, human epidermal growth factor receptor
2 (HER2)-negative advanced or metastatic breast cancer: YES / NO

Treatment with Abemaciclib will be: (CHECK ONE)
- As monotherapy,
In combination with fulvestrant,

In combination with an aromatase inhibitor

2. Previous medical treatments

3. Performance status

4. Most recent laboratory assessment of bone marrow, renal, and hepatic function

Item Value Lower limit of normal| Upper limit of normal | Unit

Z

BIPag
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Hazsmoglobin

Total Bilirsbin

ALT

AST

Creatining

5. s any alernate standard of care or clinical trial available for this patient?
A  YES

b, NO

6. Brief justification in English of non-existence of any allernative therapies in South Africa,
ineluding elinical trials or medical ireatments

7. Please specify if there is information available regarding any markers suggesting
pobential sensitivity to CODK inhibitors such as COKN2A abnormalities

Marmd of Dt tar

Signature and Date
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T Miss Leanda Grabler

Pharmsty
E-rmail: 1435566 E-styd ants wits o 28

FROM: Mizs Mapula Ramaila
Administrative Officer: Human Research Ethics Cormmittee [Medical)
Tel: 011 F17-1234 2656/2300
E-rmail: Mapuls. RamailaBwits.ac.z8 or HREC-Medical. Research Office@wits. ac.za

BATE: 0% November 2021
REF: RId4/49

FROTOCOL NO: MI11628 (This £ your sbhics spplicelion shudy referencs number. flease quode bhis
reference surmber in All correspondence relsting fo this study)

The protocal below was considered at the Hurman Ressardh Ethics Committes (Medical)
MHeating on Friday, 29 October 2021. The Committes reguires the
following armendmentsfcorrections/ infarmation fram you before your application can be

appraved.
Project Title: Recurrence rake in stage [V breast cancer patients: a rebrospective cohart study

Condition=: Mot approved in the present form: Full online resubmission

(This memao is not 8 desrande certificate; no research should commence prior to obtaining & clearance
oertificabe)

- Ethics Application Form:

= Correcting and resubmitting HREC farm with consistent study period and numbers of patients to
be induded and the carrect pratocol once approved by postgraduste commitbes,
i ——

W Page

44



o Praviding writken permission from WDGEMC CEO.

- Ofher:
o Praviding the form which & used to obtain patient consent for use of their data. « Providing
praof of postgraduate committes approval.

1. Reasd this meamo entirely and then address the issues raised under conditionfs and comment/s sections.
2. Thie memo s not & cesrance certificate; no research should commence prior to obtaining & clearandos

certificate.
Pleage resubmit wia the anling ethics systern and submit two hard copies of the following to the Ressardh
Oiffice:

3.
o Covering letber (submit X 2 hard copies): list all the conditions sbove and write your response below

each condition and attach relevant documentation, highlight/track amy changes made and the

other must be & dean copy without track change</highlight.
o Signed declaration (submit X 2 hard copies) corfirming that data ha< not been collected for the study.

It must be Signed by the applicant and supervisor (for degree studies). For non-degres sthudies only the

applicant st sign.
o Amendments must be sent within & months after receipt of the gutcome of the application.

o Delivery Address for amendments: Fesearch Office, Faculty of Health Sciences, Phillip Tabias
Building, Third Floor, Cormer York Road and 29 Princess of Wales Terraoe.

4. Office hours: 0Bh30-16h30.
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Appendix L

Example of raw data - list of identifiers

297

Patient Age | GCender e of Therapy Adverae Deceased Living Recwrrence
no. metasisses typa sffects |dayn)
x a r Uver Mono Drarrhoes 0 1 Y

Example of charts which will be used in data analysis

Kaplan-Meler Method

oy

oe

aphan et Lovmane |

Surv_ival Analysis

B0 probaliliry of servivicg |

vlboqmcllnud!u |

| 0% prodability of surviviag
bepoed 65 reomiin
|
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Wits University
Donald Gordon
Medical Centre

Altention: J k

Date: 11”1 Novermnber 2021

The Chairperson 1 F
Human Research Ethics Committee (Medical), FHS, University of the Witwatersrand & " 0 =
f ‘ nlmcumcm
p—

Re: Protocol Ref No: M211025
Protocol Titke: Recurrence rate in stage IV breast cancer patients on abemacicib.

a retrospective cobort Bw.
Principal Investigator. Leanda Grobler

In fulfiiment of the degree: MSc. in Madicine (Pharmaceutical Affairs)

I hereby grant permission 10 Ms Leanda Grobler, in fulfiliment of the requirements for her
MSc degree for her to conduct her dinical research at WDGMC.

Please be aware that no data collection will commence until an amended Clearance Cestificate that
approves WDGMC as a study sile has been oblained from the Wits Human Research Ethics
Committee (Meadical).

Pleasa submit the final HREC approval to Dr June Fabian (june fabanimweb co 2a) from WDGMC
Research,

Yodis l(aihmlry.
il
: Tager
CEO
Wits Donald Gordon Medical Centre

Tel: {+27) 011 356 6302, Mobile: 082 457 7134
Emal: sue tager@mediclinic co za
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UNIVERSITY OF THE HUMAN RESEARCH ETHICS

WITWATERSRAND, COMMITTEE (MEDICAL)
JOHANNESBURG

UNIVERSITY OF THE WITWATERSRAND, JOHANNESBURG
OMice of the Deputy Vice-Chancelior Research & Post Graduate Affairs

MEMORANDUM
(This mema s not » clearance cartificate )

TO: Miss Leanda Grobler

Department of Pharmacy

E-mail: Leanda@mitsoncology £0 23
FROM: Mr Rhulani Mkansi

Administrative Officer: Human Research Ethics Committes (Medical)
Tel: 031 717-1234/2656/2700
£-mail: RhulgniMkpnsi@witsac.ze o HEEC-Medical.RescarchOeficeibnits. oc.za

DATE: 01 February 2022
REF: RI4/49

PROTOCOL NO: M220113 (Ths o powr sthecs Anpwcaton snasy mefersnce Aamber . Masse guooe I
s armbar v sl cormesponcence relsting fo Shis mrudy)

The protocol below was Considenss at & virtual mesting of the Human Research Prhics Committes [Mecica) on
Friday 28 Jamvery 2022, The Commitioe requeres the 100om g semendmmnis/cormections wionmation from
you before your applcation can be approved.

Project Tithe: Recurmence rate in stage TV beoast cancer patients on abemaccid: » retrospactive cobart stugy

Conditions:  Decision Deferred:
(This meama is not 3 cearanoe certificate, NO research shauld CoMmence (Wiar 10 abtaling a
ceorance cortificate)

Provide post graduate assessor group spproval,
*  Apokgotion Foem,

= Patients have sct provided permeission as stated in HREC (Medical) spplication
form 1o use their data for research — only for medical and Billing purposes -
and those who have not died st il Be patients 4t the practice. The POA
0w a0 reguested canfication about consent form.

= Confirm if patients hawe vigned & TARA type coment form (generic) a1
Wits Domald Gordon Medical Cenre. Please provde tempiate,

o Section 6.4 states that the start date for the research i 16 December 2021 and
comgletion date 26 January 2022 10 the appicant may have already done the
study and must advise HREC (Medical),

o The oncologist has signed the HREC appication form Section 8.9

-
Quie Collection Sheel,

o Dates on initistion and progression are identiflers, and in the notes to address
the PGA comments and the protocol, these dates are listed as varables.

= Remowve idertitiers on cata collection sheet

*  Supervisers {Ihair comtact details not peovided on HREC form saction 2) should meet
Chair of HREC (Medical) 1o distuss the research and amendments before procsedng.

Please email the Chalr and arrange a meeting: Clement Penoswils 2C s
LB
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PARTICIPANT COMSENT SHEET

Recurrence rate in stage [V breast cancer patients on abemacicib: a
retrospective cohort siwdy

By signing this document, | confirm that;

1. | have been given a Partiopant information Sheet which explains the nabwre and processes imeohied in this
shudly, which is attached herelo;

2. | was given ime 1o read it in e lanpuage | best undersiand;

1. |was given time to ask any questions | wanied ‘io and found any anseers given fo me fo be reasonable and
=atisfactong

4. | beliess | fully understand why the study is being conducted and what the intended outoomes will be;

8. | understand thad #here wil be no immediale benefit o me, should | agree io participate, nor will | receive
any payment; conversaly, participation will not cost me angthing but my time;

6. | understand thal, ewen if | inilially consent b taoe part in the study, | may subseguently withdeaw at any
tme and would not be requirsd to give any reasones: if thal happened, any data collscted about me for the
purposes of the study would immediabely be destroyed, uniess | give consent for it 1o be retained

T. | have besn given a range of contact details, listed below. if | require further information or become
concesmed about any aspect of this study, | am free o speai to any of these contacts.

Contact details:

&« Ms. Leanda Grobler, Principal imeesSigaior, telephone no. 06T 851 2611, or by e-mai on
143eribiE) students. wits ac za

« [Or. 30 Moodey, Supervising Physioan, belephone no. 011 388 @800, or by e-mail on
smisdevanmiEgmail com

&« Mrs. Rareeya Khan, Supersisor, on beephone oo 011 FIF 2882, or by e-mal on
rareeya khanifiwils.ac.za

« DOr. Ané Orchard, Supervisor, on ielephone no. MTTIT 2097, o by emal on
ané orchardifiwils.ac.za




& Professor CB Penny, Chairperson of the Muman Research Ethics Commities [Medical] at the: Universiby
of Witwatersrand, on telephone no. 011 717 2801, or by e-mail at Clement Penny @wits ac za.

& Ms. 2 Mdiovu or Mr Rhulani Mkansi, Commitiee Secretariat, telephone nos.: 001 TA7 2000 or 1234, or by
e«mail at Zansle Ndovusfiwils.ac.za or Fhulani Mkansi@wits ac za

Hame of Parhcipant
Dt

Place:

Signabure or mark

Wiinessed by
Hame of Winess:
Signabure:

Diate:

L. Grobler Apel 2022
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Appendix V

@'1 FACULTY OF UNIVERSITY OF THE
eme? HEALTH SCIENCES WITWATERSRAND,
| JOHANMNES BURG

STUDY INFORMATION DOCUMENT

Study Title: Recurrence rate in stage IV breest cancer patients on abemaciclib: a
retrospactive cohort study

Greetings

| am conducting research on the sureival rate of South African women with stage |V breast
cancer who have paricipated in the compassionate use programme between the 31 of
March 2019 and 31% of March 2021. The focus would be on a specific medication named
‘abermacicib.”

Research s & procesa in which we aim 1o ssak new knowledge. The purpose of this stedy
would be to understand how well this treatment works in treating breast cancer in women
before the disease spreads to ofher organs.

‘You have been invited o participate in this much needed research study. In doing =0, | require
your permission to make use of your personal medical records by signing a letier of consent.

How will the study be conducted?
The following clinical data from your patient file will need to be obtained;
= Age
« Gender
= The organs in which your cancer is cumently in or has spread to [ Site of metastases)
= [f you hawe been prescribed abemaciclib with additional medication or by itsslf
The side effects which you may be experiencing fram the medication
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In order o determine how well the freatment is working. | would need to make use of the
following information from your patient file;

e CT Scan' MR PETICT Scan' Mammogram! Breast ultrasound repaorts
« Routine blood results incleding the tumour marker
« Clinical notes from the physician

Risks irmobved in the study are minimal as you need not complete & questionnaire and are not
required to actively participate. Parficipation is granted at own free will. You will not be
compensated for paricipation and may at any time duning the study choose o withdraw your
permission for the use of your personal information showd you feel uncomfortable. In
egresing to participate in this study, your information will only be made available o your
phiysician and the responsible phammacist at Wits Donald Gordon Medical Centre.

You will be allocated a wnigue study number in order to keep your identity hidden. Al
participant date will be stored digitally in a password-protecied document only sccessible to
mysedf and your treating physician. i this study is published as a peer-reviewed article, your
data will remain stored in a pasaword-protecied document for a period of two years or for a
periad of six years if not published. Theraafter it will be destroyed accordingly. The cutcome of
this article will be mads availabla to you showld you wish to obtain the results.

This research study is also being overseen by professional superdsors from the University of
tive Wibwatersrand. An application for permission to access patient data has been approved by
the athics committes and CED at Wits Donald Gordon Medical Centre.

This patient information sheet forms part of an application made to the Human Research
Ethics Committee which will ensure that no harm will be done to you as a participant and that
the results generated from this information will be treated in line with the beneficence, non-
maleficence, awonomy, and justice principles.

By participating in this study, you will be adding vital information fo an edsting body of
research on abemaciclib. Addiionally, it will provide physicians with data on how well the
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medication works on patients within the South African population. By identifying single versus
combination use, it will provide information on the most effective method of reating stage IV
breast cancer. A seres of side effects of this medication may also be identified and may
provide physicians with a batter understanding of how to treat them.

If you wish to gain further information ebout the study, you may contact the Principal
Imvestigator Ma. Leanda Grobler on telephone no. 067 651 2611, or by e-mail on
1439966({Tstudents wits. 2c.za. Albernatively, you may contact the Supervisors, Mre. Razeeya
Khan on telephone no. 011 T1T7 2552, or by e-mail on razeeya.khaniiwits.acza or Dr. Ané
Orchard on telephone no. 011 717 2317, or by e-mail on ané.orchard@wits.sc.za

respeciively.

If you hewe any concerns over the way in which the study is being conducted, please contact
the Chainperson of the Humen Research Ethics Committes, Professor Clement Penmy on

telephone mo. 011 TT 2301, or by e-mail on Clerment Pennyi@wits.acza. The telephone
numbers for the Committee secretarat are 011 717 270001234 and the e-mail addresses are

Zanele MdlovuEwits.ac.za and Rhulani Mukansi@wits.ac.za

Thank you for reading this Study Information Sheet.

Leanda Grobler
B.SocEc. Hons (Psychology) (UFS) BCMP (UF)
M5c. Med (Phamaceutical Affairs) (Wits] Candidate

Clinical Associate to Dr. &.0. Moodiay
HPCEA BD09450
PH 2300141
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Recurrence rate in stage IV breast cancer patients a
retrospective cohort study
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Abstract

Introduction: Metastatic breast cancer (mBC) remains incurable, with a median overall
survival (OS) of approximately three years and a five-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 (HR)-positive, human epidermal growth factor
receptor 2 (HER2)-negative mBC. This retrospective cohort study investigated the
progression-free survival in women with mBC receiving combination therapy with abemaciclib

(CDK4/CDKG6 inhibitor) and letrozole or fulvestrant as opposed to abemaciclib only.

Methods: The study included all eligible women with stage IV breast cancer treated with
abemaciclib at a private oncology facility in Johannesburg over the study period. Data was
collected from medical records for the period 01 April 2019 to 31 March 2021. Analyses were
carried out to assess the overall survival rate, progression-free survival probability and safety
of abemaciclib in women with stage IV breast cancer.

Results: The progression-free survival probability was 60% after a period of 17 months
irrespective of treatment options. After 17 months, the OS of women on a combination of
abemaciclib and letrozole was 80%, a combination of abemaciclib and fulvestrant was 80%,
and abemaciclib monotherapy was 70%. The most noted adverse effects were diarrhoea
(92.0%), neutropenia (92.0%), fatigue (48.0%) and hepatotoxicity (16.0%).

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

studies carried out internationally.
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1 Introduction

Cancer remains one of the leading causes of death and a barrier to increasing life expectancy
world-wide.r 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 non-infectious diseases such as
cancer.® Epidemiological studies from a regional public sector hospital in South Africa
indicated that irrespective of the geographical status, the majority of patients with breast
cancer consulted late in both rural and peri-urban areas of developing countries.* Since the
1980s various treatment options have been explored in an attempt to improve survival in

patients with advanced breast cancer (ABC).®

International clinical guidelines recommend endocrine therapy (ET) as the first line of therapy
for HER2-negative, 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.® Preclinical models suggest that
HR-positive breast cancer cells display biological features that are conducive to the use of
targeted therapy with CDK4/6 inhibitors.” 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.® As the treatment landscape changes in the South African 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. For pharmacists, this includes

management of medicine safety and patient education.®

This study reports on the progression-free survival in South African women with mBC
receiving monotherapy with abemaciclib, combination therapy with abemaciclib and letrozole
and combination therapy with abemaciclib and fulvestrant. Analyses were carried out to
assess the overall survival rate, progression-free survival probability and safety of
abemaciclib in a local cohort of patients, and to compare the findings with those in other

studies.
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2 Method

2.1 Design and participants

Ethical approval for this study (Ethical Committee clearance certificate number; M220113)
was provided by the Human Research Ethics (HREC) Committee of the University of the
Witwatersrand, Johannesburg, South Africa on 22 April 2022. A retrospective cohort study
was carried out in a private oncology facility in Johannesburg. Data was collected on thirty-
two South African women with stage IV breast cancer who were enrolled in a compassionate
use programme with abemaciclib during the period 01 April 2019 to 31 March 2021. All
patients had HER2-negative and HR-positive stage IV breast cancer with at least 4 or more
lines of chemotherapy and endocrine therapy in an early and metastatic setting. Records of
patients with adequate Eastern Cooperative Oncology performance status (ECOG) 1,
adequate renal, hepatic, and myeloid reserve as well as normal QT corrected for heart rate
(QTc) interval on electrocardiogram (ECG) were included.

Both pre/peri-menopausal and postmenopausal women were considered for participation.
Women in pre/peri-menopause received 10.8mg of goserelin for at least one month prior to
initiation of abemaciclib and continued to take goserelin every three months. Within this group
of patients, those on monotherapy each received 200mg of abemaciclib twice daily and those

on combination therapy each received 150mg of abemaciclib twice daily.

Each patient attended a follow-up consultation after one month of treatment and continued
follow-up consultations on a three-month basis. Abemaciclib use was discontinued in patients
who presented with disease progression in line with 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.

2.2 Statistical analysis

The Kaplan-Meier method was used to estimate the median progression-free survival (PFS)
and median overall survival (OS) of all participants. Categorical data are prescribed as
percentages. All statistical analyses were carried out using the STATISTICA™ Version 13.1

programme (University of Witwatersrand, Johannesburg, 2022).
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3 Results

3.1 Baseline characteristics

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

once per month.

3.2 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 post-menopausal. Five patients were selected at random for the use of
abemaciclib and letrozole as combination therapy and 60% of these patients were post-
menopausal. Ten patients were selected at random for the use of abemaciclib and fulvestrant

as combination therapy and 70% of these patients were post-menopausal.

Eight of the patients were pre/peri-menopausal and had been treated with goserelin prior to
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% 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 (CTCAE) Version 5.0 grading scale. Severe (= Grade 3) diarrhoea,
hepatotoxicity and neutropenia were observed in patients receiving abemaciclib (Table 2).
One patient discontinued treatment due to severe diarrhoea and four patients succumbed to

the disease during the study.

Patients with diarrhoea were managed with loperamide as needed and discontinuation of
abemaciclib for a period of three days followed by re-initiation of abemaciclib. Patients who
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presented with a neutrophil count of <2.00 x10g/L were managed with discontinuation of
abemaciclib and daily administration of pedfilgrastim daily followed by re-initiation of
abemaciclib after seven days.

3.3 Clinical outcomes

A survival analysis is captured in Figure 2. Findings from the remaining sample of 25 patients
yielded a progression-free survival (PFS) of all patients at 60% after 17 months. The median
probability of recurrence of all patients on abemaciclib during the 17 months was 24%. The
median overall survival (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.

4 Discussion

In this study patients on abemaciclib alone had a 10% lower chance of survival after 17
months than patients who had received abemaciclib in combination with endocrine therapy
agents specifically; letrozole and fulvestrant. Unfortunately the study did not investigate the
OS of participants on letrozole or fulvestrant alone, which may have allowed for a more apt
comparison. The sample size of women enrolled in the compassionate use programme is
small; however, the findings in this South African cohort coincide with those of international
studies. The risk of disease recurrence remains below the 50™ percentile after a period of 17
months. Caution should be taken when comparing the median PFS with international studies

as a multivariate analysis could not be performed.

In terms of toxicity profile, diarrhoea and neutropenia were managed with minimal
hospitalisations. Although four patient deaths were documented in patients with existing liver
metastases, 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 reductions of abemaciclib. In larger international studies no known cases of clinically
apparent liver injury attributed to abemaciclib have been reported.’ As 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.®
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Critical review of medical records would be required to identify whether any of the four
patients had any pre-existing comorbidities for which they were taking treatment. There are
minimal published articles that discuss abemaciclib toxicity within the South Africa context.
The most reliable guideline available is that of the European Medicines Agency (EMA) which
recommends that patients with (Child Pugh C) hepatic impairment should decrease dosing
frequency of abemaciclib to once daily.!* Alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) should be monitored prior to the start of abemaciclib therapy, at
every two weeks for the first two months and monthly for the next two months.’* The use of
abemaciclib should be discontinued if the elevation in AST and/or ALT 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.1* According to the European Society of Medical
Oncology (ESMO) guidelines, it is important for the physician to recognise 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.:2

Human Epidermal Growth Factor 2 (HER2)-negative, HR-positive breast cancer incidences
among South African ethnic groups are widely underreported. In this study, the majority 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. In order to assess a true
reflection of ethnicity on 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 sector in South Africa.*® The scarcity of affordability data is one of the

major barriers in the development of effective pricing policy in low-middle income countries.

In conclusion, this analysis indicates that patients who were eligible for the compassionate-
use programme received beneficial treatment with minimal risk while on monotherapy or
combination therapy with abemaciclib for mBC. The findings of this study provide focus for the

management of patients receiving abemaciclib by the MDT. Education and early screening
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within rural areas of South Africa remains the most effective method in 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. Furthermore, there is scope for further research into the use of abemaciclib in addition
to endocrine therapy as opposed to endocrine therapy alone for both first and second-line
settings.
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List of Figures
Figure 1: Subgroups of patients enrolled in the compassionate programme

Figure 2: Survival analysis captured as Kaplan-Meier curves. (A) Kaplan-Meier plot of PFS
for all patients on abemaciclib. (B) Kaplan-Meier plot of median probability 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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Table 1. Demegraphic and clinical features of stage IV breast cancer patients on abemaciclib

Characteristic

Patients (N=25)

Median age (interguartile range), years

52.0 (46.0-60.5)

Ethnic groups (%)

White ethnicity 10 (40.0)
Black ethnicity 7 (28.0)
Coloured ethnicity 4 (16.0)
Indian ethnicity 4 (16.0)
Number of patients on goserelin
Pre/peri-menopausal 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)
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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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Table 2. Severe adverse effects in patients undergoing treatment with abemaciclib (N=25)

Adverse Effect All Grades (%) < Grade 3 (%) = Grade 3 (%)
Gastrointestinal Disorders
Diarrhoea 92.0 60.0 32.0
Vomiting 4.0 4.0 1]
Abdominal Pain 4.0 4.0 1]
Hepatotoxicity 16.0 0 16.0
Upper Respiratory Disorders
Sinusitis 4.0 4.0 1]
General Disorders
Fatigue 48.0 48.0 0
Blood and Lymphatic Disorders
Meutropenia 92.0 80.0 12.0




32 patients approved for
the use of abemaciclib

25 patients enrolled

Excluded 7 patients (5 patients
had disease progression and 2
patients absconded).

Abemaciclib monotherapy

Randomized patients
n=10

Abemaciclib plus letrozole
Randomized patients n=5

Abemaciclib plus
fulvestrant

Randomized patients
n=10

Figure 1. Subgroups of patients enrolled in the compassionate programme
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Figure 2. Survival analysis captured as Kaplan-Meier curves. (A) Kaplan-Meier plot of PFS for all
patients on abemaciclib. (B) Kaplan-Meier plot of median probability 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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