Journal of Geriatric Oncology 14 (2023) 101604

Contents lists available at ScienceDirect

JouRALOF

GERIATRIC
ONCOLOGY

Journal of Geriatric Oncology

ELSEVIER journal homepage: www.elsevier.com/locate/jgo

Research Paper [ :.) ]

Check for

PROPSEA, safety evaluation of palbociclib and ribociclib in older patients =
with breast cancer: A prospective real-world TOG study

Okan Ave1 ™', Yakup iriagac?, Eyyiip Cavdar®, Kubilay Karaboyun ®, Murat Araz”,

Teoman Sakalar ¢, Ezgi Degerli ¢, Ozlem Ozdemir ®, Ali Inal’, Birol Ocak ¢, Miislih Uriin",
Abdullah Sakin', Seher Yildiz Tacar’/, Mehmet Zahid Kocak ® Hacer Demir “, Ozden Ozer,
Eda Tanrikulu Simsek ™, Mustafa Ersoy ", Yusuf Karakas °, Rukiye Arikan”, Onur Esbah ‘,
Sercan On’, Elif Senocak Tasc1®, Nil Molinas Mandel ‘, Sema Tiirker ", Turgut Kacan ", Hasan
Cagri Yildirim ¥, Ozkan Alan”*, Sinem Akbas’, Giilhan Ipek Deniz? Ozlem Aydin Isak **,
Halil Taskaynatan *°, Erdogan Selcuk Seber *

& Tekirdag Namik Kemal University, Faculty of Medicine, Department of Medical Oncology, Tekirdag, Tiirkiye
Y Necmettin Erbakan University, Faculty of Medicine, Department of Medical Oncology, Konya, Turkiye

¢ Kahramanmaras Necip Fazil City Hospital, Kahramanmaras, Tiirkiye

4 Istanbul University, Cerrahpasa Faculty of Medicine, Department of Medical Oncology, Istanbul, Tiirkiye

€ Izmir Bozyaka Training and Research Hospital, Department of Medical Oncology, izmir, Tiirkiye

f Mersin City Hospital, Mersin, Tiirkiye

8 Bursa Uludag University, Faculty of Medicine, Department of Medical Oncology, Bursa, Tiirkiye

b Eskisehir City Hospital, Department of Medical Oncology, Eskisehir, Tiirkiye

1'Van Yiigiincii Y1l University, Faculty of Medicine, Deparment of Medical Oncology, Van, Tiirkiye

J Dr. Sadi Konuk Training and Research Hospital, Department of Medical Oncology, Istanbul, Tiirkiye

X Afyon Health Sciences University, Department of Medical Oncology, Afyon, Tiirkiye

! Dokuz Eyliil University, Faculty of Medicine, Department of Medical Oncology, Izmir, Tiirkiye

™ Haydarpasa Numune Training and Research Hospital, Department of Medical Oncology, Istanbul, Tiirkiye

" Eskisehir Osmangazi University, Faculty of Medicine, Department of Medical Oncology, Eskisehir, Tiirkiye

© Mehmet Ali Aydinlar Acibadem University, Bodrum Hospital, Department of Medical Oncology, Mugla, Tiirkiye
P Marmara University, Faculty of Medicine, Department of Medical Oncology, Istanbul, Tiirkiye

9 Diizce University, Faculty of Medicine, Department of Medical Oncology, Diizce, Tiirkiye

* Ege University, Faculty of Medicine, Department of Medical Oncology, Izmir, Tiirkiye

$ Mehmet Ali Aydinlar Actbadem University, Faculty of Medicine, Department of Medical Oncology, Istanbul, Tiirkiye
t Kog University, American Hospital, Department of Medical Oncology, Istanbul, Tiirkiye

" Zonguldak Atatiirk State Hospital, Department of Medical Oncology, Zonguldak, Tiirkiye

v Bursa Yiiksek Ihtisas Training and Research Hospital, Department of Medical Oncology, Bursa, Tiirkiye

X Tekirdag Dr. Fehmi Cumalioglu City Hospital, Department of Medical Oncology, Tekirdag, Ttirkiye

" Hacettepe University, Faculty of Medicine, Department of Medical Oncology, Ankara, Tiirkiye

Y Kog University, Faculty of Medicine, Department of Medical Oncology, Istanbul, Tiirkiye

“ Private Tansan Outpatient Clinic, Department of Medical Oncology, Istanbul, Tiirkiye

4 Diskapt Yildinim Beyazid Training and Research Hospital, Department of Medical Oncology, Ankara, Tiirkiye
> Jzmir Private Ege City Hospital, Department of Medical Oncology, Izmir, Tiirkiye

ARTICLE INFO ABSTRACT
Keywords: Introduction: In this study, the toxicities and management of palbociclib and ribociclib in older patients (>65
Geriatrics years) with metastatic breast cancer patients were investigated.

CDK 4/6 inhibitors
Breast cancer
Adverse events

Materials and Methods: Among older patients receiving palbociclib and ribociclib, Geriatric 8 (G8) and Groningen
Frailty Index were used to evaluate frailty status. Dose modifications, drug withdrawal and other serious adverse
events (SAEs) were recorded and analyzed according to baseline patient characteristics.
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Resulits: A total of 160 patients from 28 centers in Turkey were included (palbociclib = 76, ribociclib = 84). Forty-
three patients were > 75 years of age. The most common cause of first dose modification was neutropenia for
both drugs (97% palbociclib, 69% ribociclib). Liver function tests elevation (10%) and renal function impairment
(6%) were also causes for ribociclib dose modification. Drug withdrawal rate was 3.9% for palbociclib and 6% for
ribociclib. SAEs were seen in 11.8% of those taking palbociclib and 15.5% of those on riboclib. An ECOG per-
formance status of >2 and being older than 75 years were associated with dose reductions. Severe neutropenia
was more common in patients with non-bone-only metastatic disease, those receiving treatment third-line
therapy or higher, coexistance of non-neutropenic hematological side effects (for ribociclib). Neutropenia was
less common among patients with obesity.

Discussion: Our results show that it can be reasonable to start palbociclib and ribociclib at reduced dose in pa-
tients aged >75 years and/or with an ECOG performance status >2.

1. Introduction

Advanced age is a major risk factor for breast cancer (BC), and its
incidence and prevalence will increase in the next years due to the
increasing lifespan of the population. Although significant progress has
been made in the diagnosis and treatment of BC, older women still ac-
count for the majority of deaths. Older adults are historically under-
represented in clinical trials. Furthermore, older patients in clinical
trials may be fitter and not necessarily representative of the real popu-
lation. Because of these differences, physicians in the oncology field also
need “real-world” data when deciding how to treat BC in older patients.

Cyclin-dependent kinase-4 and 6 (CDK4/6) play key roles in cell
proliferation. The cyclin D1-CDK4/6-RB1 complex is the major medi-
ator of cellular proliferation mediated by estrogen signaling. Dysregu-
lation of D-CDK4/6-retinoblastoma pathway has been implicated in BC
biology [1,2]. Selectively inhibiting CDK4/6 causes cell cycle arrest in
the G1 phase, resulting in reduced cell viability and tumor response.
Pivotal studies [3-5] of the approved CDK4/6 inhibitors, palbociclib
(Pb), ribociclib (Rb), and abemaciclib established the combinatorial
strategy of endocrine therapy plus targeted therapy as the preferred
treatment approach for most patients with HR-positive and HER2-
negative metastatic BC. For many years, those patients were destined
to receive chemotherapy with a considerable toxicity burden and min-
imal activity.

Treatment for older patients with BC should not be based on age
alone. The Comprehensive Geriatric Assessment (CGA) is recommended
by the International Society of Geriatric Oncology (SIOG) to improve the
detection of problems and guide the oncologist in treatment decision-
making [6]. However, completing a full CGA may be time-consuming
for the patient and the health care professional and this limits its use
in everyday practice. Geriatric 8 (G8) and Groningen Frailty Indicator
(GFI) stand out as two scales that are easy to apply and have high
sensitivity and specificity (respectively) when compared to CGA. Both
tests have been previously studied in older patients with breast cancer
and have shown their accuracy [7,8].

In this prospective cohort study, the side effects and dosage of CDK
4/6 inhibitors palbociclib and ribociclib, which are increasingly used in
older patients with BC, were investigated. The effects of frailty on
adverse events, drug tolerability, and treatment compliance were also
evaluated using both the G8 and the GFI.

2. Methods
2.1. Study Design and Population

The study was designed as prospective observational and multicenter
cohort. Patients with metastatic HR-positive HER2-negative BC who
were started on CDK 4/6 inhibitor drugs palbociclib or ribociclib were
included. Abemaciclib, which is not reimbursed in Turkey, was
excluded. The study was conducted between August 2021 and
September 2022. It was approved by a central institutional review board
and registered in ClinicalTrials.gov (identifier: NCT05051956). The

study was performed in accordance with good clinical practice guide-
lines and following the recommendations of the Declaration of Helsinki.
Patients were enrolled at 28 sites within Turkey, balanced for practice
volume and geographic location. All patients were > 65 years old and
signed informed consent to participate in the study.

2.2. Data Collection and Assesments

Patients were followed during the first six months of treatment or
earlier if the drug was discontinued because of disease progression or
drug-related toxicity. Side effect management was left to the physician’s
preference. G8 and GFI scales were completed by the patient or a first-
degree relative at the beginning of the study. Baseline information
including whether it was a recurrent or de novo disease when starting
the study drug, body surface area (BSA), Eastern Cooperative Oncology
Group Performance Status (ECOG-PS), other medications used, comor-
bid diseases, and metastatic sites were obtained. Patients taking five
drugs or more were considered to have polypharmacy. Considering the
myelosuppressive effects, the patients were questioned whether they
had received chemotherapy in the last six months. The preferred CDK 4/
6 inhibitor, starting dose, and combination endocrine therapy were
recorded. The first side effect that caused a dose modification was
recorded, as weill as side effect management (dose reduction vs. inter-
ruption). The same data was obtained for side effects causing a second
dose modification. Among the general side effects, anemia, thrombo-
cytopenia, diarrhea, liver function test (LFT)’s elevation, renal function
impairment, fatique, emesis, other side effects (as defined by the
physician) and Qtc prolongation were recorded. LFT’s elevation was
defined as aspartate aminotransferase and alanine aminotransferase
elevations, renal function impairment was defined as creatinin elevation
in blood tests. Febrile neutropenia, emergency room (ER) admissons/
hospitalization related with adverse event of study drug, infection
requiring antibiotic use, and drug discontinuation were defined as
‘serious adverse events’ (SAEs). Adverse events were graded according
to National Cancer Institute Common Terminology Criteria for Adverse
Events, version 5.0 (v5.0).

2.3. The G8 Questionnaire

The G8 questionnaire is a screening tool for geriatric syndromes in
oncology [9,10]. This frailty screening tool, which was developed based
on the MNA and age, consists of eight items concerning multiple geri-
atric domains, including nutritional status, physical capacity, mood, and
polypharmacy. It is an easy-to-use screening tool with a total score
ranging from zero to seventeen. In a prospective multicentric cohort
study, G8 was evaluated in 364 cancer patients older than 70 years prior
to chemotherapy [9]. Results suggested that the area under the curve
was maximized when the threshold was 14, equivalent to a 90% sensi-
tivity, and a 60% specificity. Based on these findings, we used a G8 cut-
off score of <14 to define an abnormal screening test. The validity and
reliability study of G8 in the Turkish language was previously reported
by Atakul et al. [11], with a Cronbach’s alpha coefficient of 0.655.
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2.4. The Groningen Frailty Indicator

The GFI was developed as a screening instrument for the level of
frailty in geriatrics that specifically also included psycho-social com-
ponents. The GFI screens for the loss of functions and resources in four
domains of functioning: physical (mobility functions, multiple health
problems, physical fatigue, vision, hearing), cognitive (cognitive func-
tioning), social (emotional isolation), and psychological (depressed
mood and feelings of anxiety). The total score ranges from 0 to 15, with a
higher score indicating more serious frailty. In the original GFI, a score
of 4 and above indicated frailty [12,13]. Thus, like the G8, a distinct cut-
off point is an advantage of the GFI. This tool has already been used in
various patient groups, including older patients with cancer [14-17].
The Turkish validation of the GFI was performed by Aygor et al. [18].
Cronbach Alpha coefficient was 0.72. For GFI, when the threshold value
is accepted as >3, the sensitivity is 87%, the specificity is 70%, and when
it is >4, the sensitivity is 66%, while the specificity is 87% [19]. Since
the GFI test was included in the study considering its specific feature, the
cut-off point was accepted as >4 to define frailty.

2.5. Statistical Analysis

Descriptive statistics were used in the study. Non-normally distrib-
uted continuous variables were presented as median + range. Re-
lationships between categoric variables were analyzed with the Chi-
Square test. All analyses were carried out using the Statistical Package
for Social Sciences, version 25.0 (SPSS, Chicago, IL). Two-tailed P-
values < 0.05 were considered statistically significant.

3. Results

A total of 160 patients were included; 76 patients received palboci-
clib and 84 ribociclib (the two drugs will be presented in this order
unless otherwise stated). A total of 43 (26.9%) patients were 75 years or
older [(19 (25%) and 24 (28.6%) respectively]. Thirty-two (44.4%) and
33 (40.7%) patients were obese (BMI >30), and 14 (18.6%) and 10
(11.9%) had an ECOG-PS of >2. Polypharmacy was seen in 9 (13.4%)
and 11 (14.5%) patients. Forty-two (55.2%) and 53 (63.2%) patients
used the study drug as a second line therapy or higher. Visceral meta-
static disease was present in 42 (55.3%) and 41 (48.8%) patients.
Among the whole patient group, the hormonal treatment for those with
bone-only disease were fulvestrant 31 (54.4%) and letrozole 26 (45.6),
and the treatment for those with visceral metastases was fulvestrant 51
(61.4%) and letrozole 30 (36.1%). The demographic and clinical char-
acteristics of all patients are shown in Table 1.

The number of patients who started palbociclib and ribociclib at full
dose was 64 (84.2%) and 79 (94%), respectively. The number of patients
who did not experience any dose reductions or dose interruptions were
32 (50%) and 34 (43%). The initial dose modification was dose reduc-
tion alone in 5 (7.7%) and 6 (7.6%) patients, dose interruption alone in 7
(10.8%) and 12 (15.2%) patients, and both interruption and reduction in
23 (35.4%) and 31 (39.2%) patients. Dose reductions were implemented
byadministering the next known lower dose for both drugs. The median
time to first dose modification was 36 and 31 days, respectively. The
most common cause for first dose modification was neutropenia for both
drugs [33 (97%) and 34 (69%)]. LFT’s elevation (10%) and renal
function impairment (6%), were other causes for ribociclib dose
reduction. The most common cause for a second dose modification was
also neutropenia for both drugs (13.8% and 16.2%). For ribociclib, renal
function impairment was a reason for second dose modification in two
patients (2.6%). The dose modifications of patients who started a full-
dose are shown in Table 2.

Grade 3-4 side events were observed in 41 (53.9%) patients
receiving palbociclib and in 43 (51.2%) patients receiving ribociclib. For
both drugs, neutropenia was the most common adverse event. The
median time to deepest neutropenia was 35 days for palbociclib and
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Table 1
Demographic and clinical characteristics.

Variables No (%)* Palbociclib (N = Ribociclib (N =

76) 84)

Age at diagnosis

Median yr** (range) 66 (35-86) 68 (38-87)
Age at the time of CDK4/6 inhibitor

therapy

Median yr (range) 71 (65-87) 72 (65-87)

<75yr 57 (75) 60 (71.4)

>75 yr 19 (25) 24 (28.6)
BMI — no (%)

<18.5* (underweight) 0 0

18.5-24.9 (normal weight) 11 (15.3) 20 (24.7)

25-29.9 (overweight) 29 (40.3) 28 (34.6)

>30 (obese) 32 (44.4) 33 (40.7)
ECOG performance status

0 26 (34.7) 28 (33.3)

1 35 (46.7) 45 (53.6)

2 12 (16) 7 (8.3)

3 2(2.6) 3(3.6)

4 0 1(1.2)
Geriatric 8 (G8) Score

Median (range) 13 (8-17) 13 (6-16)

Frail 39 (52) 49 (58.3)
Groningen Fraility Indicator Score

Median (range) 7 (0-13) 6 (1-14)

Frail 63 (82.9) 68 (81)
Recurrent disease

Yes 40 (52.6) 43 (51.2)

No (De novo) 36 (47.4) 41 (48.8)
Number of comorbid diseases

<3 51 (76.1) 55 (71.4)

>3 16 (23.9) 22 (28.6)
Polypharmacy (>5 drugs used) 9 (13.4) 11 (14.5)
Metastatic regions

Visceral® 42 (55.3) 41 (48.8)

Non-visceral” 34 (44.7) 43 (51.1)

Bone only 22(28.9) 35 (41.7)
Treatment line

1. 34 (44.7) 31 (36.9)

2. 22 (28.9) 30 (35.7)

>3. 20 (26.3) 23 (27.5)
Type of hormonal therapy

Fulvestrant 39 (51.3) 53 (63.1)

Letrozole 35 (46.1) 31 (36.9)

Other aromatase inhibitors 2(2.6) 0
Chemotherapy in the last 6 months 10 (11.8) 16 (19)

* Number (percent) if not otherwise specified.

™ Year.

# Visceral means visceral metatatic disease including lung, liver, siirrenal etc.

b Non-visceral means metatastic disease other than visceral organs such as
bone, lymph nodes, skin etc.

43.5 days for ribociclib. All adverse events for both drugs are shown in
detail in Table 3.

Factors associated with grade 3-4 neutropenia were also examined.
In the ribociclib arm, neutropenia was significantly higher in those
receiving >3rd line therapy, in those with visceral metastases, and in
those with hematological side effects other than neutropenia. When the
association between starting dose and grade 3 or 4neutropenia was
assessed no significant difference between the patients with standard
dose and those with reduced dose was observed. Grade 3-4 neutropenia
was less common among obese patients than in those with a normal BMI.
Factors associated with neutropenia are shown in Table 4. Serious
adverse events were seen in 9 (11.8%) and 13 (15.5%) patients,
respectively, as shown in Table 5.

Factors found to be related with increased risk of severe adverse
events included presenting with visceral disease and and ECOG PS >2
for patients taking palbociclib; while only being older than 75 years was
significant for those taking ribociclib (Table 6).

During the 6-month follow-up period, the number of patients whose
disease progressed was 7 (9.2%) for palbociclib and 9 (10.7%) for
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Table 2 Table 4
Summary of dose management in patients that started the optimal dose drug. Factors related with grade 3-4 neutropenia.
Variables n (%)* Palbociclib (N Ribociclib (N Variables n (%)* Palbociclib (N = Ribociclib (N = 84)
=76) =84) 76)
Received full starting dose 64 (84.2) 79 (94) P P
Did not require any drug reduction or 32 (50) 34 (43) value value
M;Tl:ﬂgt:sﬂe i‘;ﬁlﬁi’gow up Age at diagnosis 0.690 0.782
125 mg (600 mg) 38 (58.5) 41 (52.6) 275y/0 3517 9 1269
100 mg (400 mg) 21 (32.3) 31 (39.7) :
75 mg (200 mg) 6(9.2) 67.7) 65-74y/0 80 28
Required a first dose modification 34 (53.1) 49 (62) L (52.6) (46.7)
. e Geriatric 8 0.540 0.768
First dose modification Frail 20 24 (49)
Only dose reduction 5(7.7) 6 (7.6) (51.3)
Only dose interruption 7 (10.8) 12 (15.2) Not frail 21 : 16
Both 23 (35.4) 31 (39.2)
Time to first dose modification in days ) . X (56.8) “45.8)
Median (range) 36 (8-239) 31 (7-210) Grom-ngen Fraility Indicator 0.536 0.442
Cause for first dose modification Frail 3555 6 3:5 6
Neutropenia 33(97) 34 (69) Not frail é (‘i 6)2) ; (5’ 6)3)
Thrombocytopenia 2(5) 3(6) : :
. ECOG 0.390 0.254
Anemia 0 1@ >2 9 (64.3) 7 (63.7)
LFT’s elevation 0 5(10) N : :
Renal function impairment 0 3(6) 0-1 ?521 6) ?41135 2
Diarrhea 12 102 ) : )
Emesis 0 12 Treatment line 0.527 0.013
Hypertension 0 1(2) = 12(60) 16
Qt prolongation*** 0 24 (69.6)
Required a second dose modification 9(13.8) 15 (19) <8 (2:1 8) (2;9 3)
Second dose modification Metastatic regions . 0.343 . 0.039
Only dose reduction 3 (4.6) 1(1.3) ) : !
. . Visceral 31 28
Only dose interruption 0 2(2.5) (57.4) (36.4)
Both 7 (10.8) 12 (15.2) : :
P Bone only 10 12
Cause for second dose modification 45.4) (25.5)
Neutropenia 9 (13.8) 12 (16.2) s : )
Renal function impairment 0 2(2.6) Number of comorbidities 0.102 0.564
Skin rash 0 1(1.3) >2 6 (7.5 12
Time to second dose modification in days 67 (42-203) 36 (30-185) 02 31 (2564'5)
Median (range) (60.8) (47.3)
* Number (percent) if not otherwise spesified. **Palbociclib dose (ribociclib Polypharmacy 0.485 0.744
dose) *** QTcF >480 msec Yes 4(44.4) 5(45.5)
No 33 33
(56.9) (50.8)
Hematologic adverse event other than 0.776 0.045
Table 3 neutropenia
Treatment related adverse events. Yes 24 2%
Adverse event n Palbociclib (N = 76) Ribociclib (N = 84) (53.3) (57.8)
(%)* No 17 14
All Grade Grade All Grade Grade (56.7) (35.9)
grade 3 4 grade 3 4 BMI 0.011 0.034
Neutropenia 74 27 14 80 29 11 Obese 12 26
(97.3) (355 (184) (93) (358  (13.6) (7.5) (42.6)
Anemia 41 0 0 40 2(26) 0 Non-obese 27 14 (70)
(58.5) (52) (67.5)
Trombocytopenia 17 1a4 229 16 339 0 Chi square test was used for statistics.
Diarthea (1%4'3) 103 0 (92(113 102 o " Number (percent). Significant values (p<0.05) are marked in bold.
(13.1)
LFT’s elevation 6(79) 0 0 11 4(4.9) 0
(13.4) Table 5
Renal function 9 1(1.3) 0 19 20124 0 Treatment-related serious adverse events.
F;g;;ilrmem (2181.9) 0 o 5‘117'1) 0 o Palbociclib (N Ribociclib (N
(37.3) (49.7) =76) =84)
Emesis 17 0 0 17 0 0 Adverse event no (%)*
(23) (22.6) Febrile neutropenia 1(1.3) 3(3.7)
Loss of apetite 1(1.5) 0 0 339 o0 0 Infection requiring antibiotic use 7 (9.6) 9 (10.7)
Peripheral edema 2(3) 0 0 1(1.3) 0 0 Emergency room admissions/hospitalization 4 (5.6) 8(9.8)
Constipation 0 0 0 2(126) 0 0 related with study drug
Alopecia 0 0 0 1(1.3) 0 0 Drug discontinuation 3.9 5 (6)
Skin rash 1(1.5) 0 0 0 0 0 «
Cough 1.5 0 0 0 0 0 Number (percent).
Stomatitis 1(1.5) 0 0 0 0 0
Qt prolongation 0 0 0 224 224 0

“ Number (percent).
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Table 6
Factors related with serious adverse events (SAE’s).

Variable no (%)* Palbociclib (N = 76) Ribociclib (N = 84)

P value P value
Age 0.539 0.028
65-74 y/0 6 (10.5) 6 (10%)
>75y/0 3(15.8) 7 (29.2%)
G8 0.099 0.799
Not-frail 2 (5.5) 5 (14.3%)
Frail 7 (18) 8 (16.3%)
GFI 0.147 0.714
Not-frail 0 2 (12.5%)
Frail 9 (14%) 11 (16.2%)
ECOG performance status 0.002 0.790
0-1 4 (6%) 11 (15.1%)
>2 5 (35.5%) 2 (18.2%)
Metastatic setting 0.852 0.693
De novo disease 4 (11.1) 7 (17.1)
Recurrent disease 5(12) 6(13.9)
BMI 1 0.229
Obese/ 4(13) 3 (10)
Non-obese 5(13) 9 (18.8)
Polypharmacy 0.307 0.333
Yes/ 2(22.2) 3(27.2)
No 6 (10.3) 10 (15.3)
Number of concomitant diseases 0.336 0.124
>2 3(18.7) 6 (27.2)
/0-2 5(09) 7 (12.7)
Bone only metastatic disesase 0.041 0.799
No 9 (16.6) 8 (16.3)
Yes 0(0) 5(14.2)
Treatment line 0.766 0.766
0-1 7 (12.5) 9 (14.8)
>2 2(10) 4(17.9)

Chi square test was used for statistics.
* Number (percent). Significant values (p<0.05) are marked in bold.

ribociclib. In the same period, 6 (7.9) patients stopped palbociclib and 8
(9.5%) ribociclib, all of them due to progression.

4. Discussion

In this prospective study, the side effects and dose management of
palbociclib and ribociclib in older pateints with HR + HER2- metastatic
BC were examined in a “real-world” cohort.

Older adults are under-represented in clinical trials and as a result,
clinicians are forced to extrapolate from findings in younger and
healthier patients when making treatment decisions for older patients.
Moreover, older patients included in clinical trials often have better
performance scores. In the PALOMA 2 study, there were 133 patients
aged 65-74 years using palbociclib, of which 48 were 75 years and
older. Only seven patients (2.3%) had an ECOG-PS of 2 and above [3].
Likewise, in the Monaleesa 2 study using ribociclib, patietns with ECOG
2 PS and above were not included [20]. Therefore, we believe that our
study, which included older and frailer patients, has useful information
for daily oncology practice.

Another study in which the safety of palbociclib in older patients was
investigated was conducted in France under the name of PALOMAGE
[21]. Like in our study, the G8 was utilized to measure frailty. Patients
aged 70 years and older were included, with a median age of 79 years
and a median follow-up of 6.7 months. The proportion of patients with
ECOG 2 and above was 17.9%, similar to our study and 68.3% were
considered frail, which was higher than in our study. While 32.1% of the
patients had only bone metastases, 44% had visceral metastases. In our
study, bone metastasis only were present in 28.9% of patients, while the
rate of visceral metastases was 55%. This indicates that our study
included patients with a higher burden of disease. In PALOMAGE, the
rate of patients who received full dose (125 mg) palbociclib when
starting treatment was 76%, while it was 84.2% in our study. This dif-
ference could be explained by the younger median age in our study (79
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vs. 71). In the safety analysis, grade 3—4 neutropenia was seen in 32.3%
of patients, while the incidence of febrile neutropenia was 1.1%. In our
study, grade 3-4 neutropenia was observed in 53.9% of patients, and
febrile neutropenia in 1.3%. The most common adverse events at all
grades in PALOMAGE were neutropenia (43.2%), anemia (17.5%),
asthenia (16.3%), and thrombocytopenia (13.6%). In our study, neu-
tropenia (97.3%), anemia (58.5%), asthenia (37.3%), thrombocyto-
penia (24.3%) and emesis (23%) were most common in all grades. Apart
from neutropenia, thrombocytopenia (4.3%), diarrhea (1.3%), and
impaired renal function (1.3%) were observed in a small number of
patients as grade 3-4 side effects. Another report of palbociclib’s toxicity
among older patients (65 years and older) comes PALOMA 2; grade 3
and higher adverse events were reported as neutropenia in 66.1%,
thrombocytopenia 1.9%, anemia 5.5%, infections 8.5%, nausea 0.06%,
and fatigue 4.2%. was reported [22]. The reason why the rates were
lower in our study may be that palbociclib was started at a lower dose in
patients who were considered at high risk by physicians.

In a literature search, we couldn’t find any study in which ribociclib
was prospectively investigated among a cohort of older adults. In
MONALEESA-2, 295 patients (44%) were > 65 years of age, of which
150 patients were randomized to receive ribociclib + letrozole. In the
subgroup analysis of the study in which patients aged 65 and over were
examined [20] the most common grade 3-4 adverse events were neu-
tropenia (60%), leukopenia (21%), and liver enzyme elevation (9%)
(only side effects occuring in >15% of participants were reported).
According to our results, while most adverse events were low-grade,
liver and renal function should be followed more closely. In the ran-
domized study, discontinuation was 13%, compared to 6% in our study,
which may be due to lower doses of ribociclib prescribed by physicians
for patients who were considered at high risk of complications.

Neutropenia is the most common side effect associated with CDK 4/6
inhibitors. In our study, neutropenia was the most common side effect
for both drugs and the most common reason for dose modification. Since
CDK 4/6 inhibitors do not have cytotoxic effects on neutrophils like
chemotherapy does, neutropenia is a more manageable side effect and
dose modification is recommended only when grade 3-4. Factors asso-
ciated with grade 3-4 neutropenia in our study included receiving third
line or higher therapy, having visceral metastasis, the presence of other
hematological side effects other than neutropenia, and obesity. Simi-
larly, in a recent pooled analysis of the PALOMA 1-2-3 studies, palbo-
ciclib was associated with less neutropenia among pateients with a BMI
>30kg/m2 [23]. Another CDK 4/6 inhibitor, abemaciclib, was shown to
be associated with less neutropenia in obese patients [24]. A potential
reason may be the higher neutrophil counts among obese individuals as
aresult of an increased inflammatory state, which has also been found in
people without cancer [25,26]. More importantly, since both drugs
show lipophilic properties [27], an increased body fat ratio may reduce
the myelosuppressive effects of drugs, which is also true for chemo-
therapy [28].

We found a low incidence of febrile neutropenia, hospitalizations,
emergency room visits and treatment discontinuation. In a retrospective
study evaluating the toxicity of palbociclib in 160 older adults with
cancer, febrile neutropenia was observed in 2.1%; 19.3% (n = 117) had
documented infection requiring antibiotic use; and 10.4% (n = 63)
needed emergency room admissions or hospitalization secondary to an
infectious complication [29]. One reason for the differences seen in our
study may be that the rate of de novo patients was higher in our study
(47.4% vs. 24.5%). In other words, patients treated in the recurrent
metastatic setting can have worse outcomes and complications. We also
evaluated the course of SAEs seen with palbociclib and ribociclib in the
pivotal studies, PALOMA and MONALEESA. Febrile neutropenia was
observed in 0.6% of patients in PALOMA 3, 1.5% in MONALEESA 2, and
1% in MONALEESA 3 [20,30,31]. These rates were similar to our study.
Discontinuation due to AE was observed in 2.6% of patients in PALOMA
3 [30] and it was 5.5% in the 65 years old subgroup [22], which is 3.9%
in our study. Discontinuation due to AE was 7.5% in MONALEESA 2, and
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8.4% in MONALEESA 3, which were also similar to our findings [20,31].
Factors that may be related with the incidence of severe adverse effects
included having an ECOG-PS >2 and visceral disease in patients treated
with palbociclib; and being >75 years of age those treated with riboci-
clib. These findings are generally consistent with previous studies, with
bone-only metastatic disease associated with a safer clinical course.

In the study, together with age and ECOG-PS, the G8 and the GFI
scales were used to assess frailty. While a comprehensive geriatric
assessment is the gold standard for evalauting older adults, it may not
possible to apply it to every patient in daily practice. G8 assesses
different geriatric aspects, including nutrition, disability, consciousness,
depressed mood, and comorbidities. So far, it has been shown that it can
predict survival [10,32] and chemotherapy toxicity [33] in older pa-
tients, including those living in Turkey [34]. Moreover, G8 can also be
used to predict the toxicity of other oral treatments for breast cancer,
including aromatase inhibitors [35]. GFI is another highly specific
screening test for geriatric syndromes [19]. Previous studies showed
that it may be associated with mortality in patients with cancer receiving
chemotherapy [15,36]. No correlation was found between the incidence
of Grade 3-4 neutropenia and G8 and GFI.

The strengths of the study come from its prospective design and
gathering of “real-world” data. Another strength is that relatively less
common side effects such as fatique and emesis, which were not
mentioned in other studies, were also examined. In addition, poly-
pharmacy and comorbid diseases, which can frequently seen in older
patients, were also included in the analysis. In the second part of the
ongoing study, the efficacy data of the drugs will also be analyzed.
Among the study limitations we can mention the lack of randomization.
Not having any health-related quality of life (HR-QoL) measurement is
another limitation in this study. We believe that studies with larger
numbers of patients will contribute more to the literature.

This study prospectively investigated the adverse events of palboci-
clib and ribociclib among older patients with breast cancer in a “real
world” cohort. We did not identify any new safety signals among older
adults other than those previously reported in the literature. In patients
at higher risk of adverse events such as ECOG-PS >2, >75 years of age,
having non-bone-only metastatic disease, having hematological side
effects other than neutropenia, etc. additional attention should be paid
and early interventions initiated. The low incidence of severe neu-
tropenia among obese patients should be kept in mind when deciding on
dose modifications.
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