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Abstract: The current standard of care for the management of estrogen receptor (ER]-positive
and human epidermal growth factor receptor 2 [HER2)-negative breast cancer has been
redefined by the introduction of cyclin-dependent kinase 4/6 (CDK4/6) inhibitors. Although
adults aged 6byears and older account for the majority of patients with breast cancer, limited
data are available about the age-specific dosing, tolerability, and benefit of CDK4/6 inhibitors
in this growing population. 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. In this article, we review the limited age-
specific evidence on the efficacy, toxicity, and quality of life (QoL) outcomes associated with the
use of CDK4/6 inhibitors in older adults. We also describe ongoing trials evaluating CDK4/6
inhibitors in the older population and highlight that only a minority of adjuvant and metastatic
trials of CDK4/6 inhibitors in the general breast cancer population includes geriatric
assessments. Finally, we propose potential strategies to help guide decision making for fit and
unfit older patients based on disease endocrine sensitivity, the need for rapid response and

geriatric assessment.
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Introduction

Aging is a risk factor for cancer whose incidence
will increase in the next decades due to the
increasing longevity of the population.!»? Breast
cancer is the most common cancer diagnosed in
women.?> According to the Surveillance,
Epidemiology and End Results Program (SEER),
there were 266,120 new breast cancer diagnoses
in 2018 in the United States, which constitute
15.3% of new cancer diagnoses.> Over 40% of
breast cancers are diagnosed in older patients

(65-74years: 24.1%, 75-84years: 13.6%, 84+
years: 5.5%) and over 50% of breast cancer
deaths occur in the older adult population (65—
T4years: 24.1%; 75-84years: 19.7%; 84+ years:
16.9%).

Approximately 80% of breast cancers are estro-
gen receptor (ER) positive and 20% are human
epidermal growth factor receptor 2 (HER2) posi-
tive.* ER-positive breast cancer patients tend to
be older, have well-differentiated disease, smaller
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tumor size and negative lymph node status,
which, along with a more indolent biology, con-
tributes to the better survival compared with
other disease subtypes.* Yet, older women
account for the majority of breast cancer deaths
despite significant advances having been achieved
in its diagnosis and treatment. In fact, older
adults are historically under-represented in clini-
cal trials, and reports indicate that the accrual
rates of older adults have not improved in the last
decade.>® The age of older patients enrolled in
registration trials supporting United States Food
and Drug Administration (FDA) approval from
2005 to 2015 continues to be low (65—74 years:
17%; 7579 years: 3%; 80+: 1%).7 Furthermore,
older patients on clinical trials may be fitter and
not necessarily representative of the older popu-
lation as a whole. It is also well recognized that
older patients with breast cancer may have
impairments that correlate with chemotherapy
toxicity® and are frequently underdetected in
routine practice.® These discrepancies between
patients seen in the real world and trial partici-
pants affect the applicability of therapeutic rec-
ommendations for older patients.!0

Cyclin-dependent kinase 4/6 (CDK4/6) inhibi-
tors have been a significant breakthrough in the
management of ER-positive, HER2-negative
breast cancer. In this review, we discuss the
rationale for targeting CDK4/6 and clinical trials
evaluating CDK4/6 inhibitors, highlighting effi-
cacy, toxicity, and quality of life (QoL) outcomes
relevant to older adults based on age-specific data
published in literature or provided by the manu-
facturing companies where available.

Targeting CDK4/6

One of the hallmarks of cancer is the ability to
circumvent programs regulating cell proliferation,
senescence, and apoptosis.!! Each step of the cell
cycle has checkpoints strictly governed by CDK,
which include a cyclin (protein) and a kinase
(enzyme).12 A critical step is the transition from
the G1 phase, in which cells grow, to the S phase,
in which deoxyribonucleic acid (DNA) replica-
tion occurs. This step requires binding of cyclin
D1 to CDK4 and/or CDKG6, phosphorylation of
the retinoblastoma protein (Rb), and activation
of the E2F transcription factor, all of which pro-
mote cellular transition through the G1 phase
(Figure 1).13 In normal tissues, cell-cycle check-
points provide mechanisms to halt cellular growth
and to remove damaged cells by apoptosis. In

malignant cells, however, checkpoint defects lead
to uncontrolled growth and tumorigenesis.#

Cyclin D1 is overexpressed or amplified in a sig-
nificant proportion of breast cancer, particularly
in the ER-positive subtype.!5-1¢ Additionally, anti-
estrogen medications rapidly downregulate cyclin
D1, and deregulated cyclin D1 expression may
cause resistance to these agents. Since CDK4 and
6 are important for cyclin-mediated G1-S transi-
tion, their inhibition represents an attractive ther-
apeutic option, particularly in ER-positive breast
cancer.!” The first CDK4/6 inhibitor, palbociclib,
inhibited the growth of ER-positive breast cancer
cell lines, and subsequently demonstrated its effi-
cacy in clinical trials. Since the advent of palboci-
clib, two additional CDK4/6 inhibitors (ribociclib
and abemaciclib) have been approved for use in
ER-positive breast cancer.!8

The cell cycle represents a convergent point for
both cancer and aging,!® suggesting that normal
aging may interact with cell-cycle targeting.
CDK4/6 inhibition leads to a senescent-like cel-
lular phenotype, which, in contrast with that
induced by aging, may be reversible upon drug
discontinuation.!® Aging has various effects on
cell-cycle components which may also influence
the efficacy of CDK4/6 inhibitors. The expres-
sion of the cell-cycle regulator (and CDK4/6
inhibitor) p16Ink4a in lymphocytes, for example,
exponentially increases with chronological age.2°

Although CDK4/6 inhibitors act on one of the
interfaces between cancer and aging, the effect of
cellular senescence on their efficacy has not been
adequately studied. Additionally, little is known
about the influence of chronological and biologi-
cal age on CDK4/6 inhibitors’ toxicity.

Potential challenges of CDK4/6 inhibition in
older patients

The most common toxicity of CDK4/6 inhibitors
palbociclib and ribociclib is myelosuppression,
since CDKG6 is responsible for the promotion of
hematologic precursor proliferation.2!
Neutropenia is mediated by cell-cycle arrest with-
out apoptosis, a mechanism distinct to that seen
in chemotherapy-related agranulocytosis.?2 It is
dose related, not cumulative, and its severity
often decreases in consecutive cycles. Generally,
for grade 1/2 toxicities, no treatment interrup-
tions or dose adjustments are needed. In the case
of grade 3 neutropenia on palbociclib, dose

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

NML Battisti, N De Glas et al.

Cell-cycle

First growth

DNA synthesis
phase

Cell-cycie
progress |on

Mitosis

@ Palbociclib
}— Ribociclib

Abemaciclib

msphawlamd /

Inactive

Figure 1. The retinoblastoma-E2F pathway.

Phosphorylation by the CDK4/6 complex causes conformational changes to the structure of Rb structure and releases E2F,
which is necessary for the expression of S-phase genes. Both p16 and the CDK4/6 inhibitors exert their mechanism of action

by blocking the phosphorylation of Rb.
CDK4/6, cyclin-D-dependent kinase 4/6; Rb, retinoblastoma.

adjustments are not required except on day 1 or
with concomitant fever. In the case of ribociclib,
dose should be held until recovery to grade < 2
and ribociclib should be resumed on a reduced
dose. For abemaciclib, dose should be held until
recovery to grade < 2 and resumed on a reduced
dose if grade 3 neutropenia is recurrent. In the
case of grade 4 neutropenia, all three drugs
require dose interruption until recovery to grade
< 2 followed by dose reduction.?3-25 Despite the
high rates of neutropenia, febrile neutropenia
remains rare, reflecting the mechanistic differ-
ences compared with chemotherapy. Other tox-
icities associated with CDK4/6 inhibitors include:
fatigue, mucositis, gastrointestinal toxicities, liver
function test abnormalities, and QT prolonga-
tion. The rates and significance of these in older
patients with the individual agents is discussed in
the following sections.

Palbociclib undergoes hepatic metabolism involv-
ing oxidation and sulfonation through the
cytochrome P450 3A4 (CYP3A) and sulfotrans-
ferase enzyme SULT2A1.23 Ribociclib and abe-
maciclib are also metabolized in the liver, mainly
through oxidation via CYP3A4.2425 Feces is the
major route of excretion of CDK4/6 inhibitors. No
dose adjustments are required in cases of mild
hepatic impairment [total bilirubin < upper limit
of normal (ULN) and AST > ULN, or total

bilirubin > 1.0-1.5 X ULN and any AST], which
does not impact on their exposure; however, the
pharmacokinetics of palbociclib has not been stud-
ied in the presence of moderate to severe hepatic
impairment. In patients with Child-Pugh B or C,
it is recommended to start ribociclib at a reduced
dose (400 mg). In patients with Child—Pugh C, it is
recommended that abemaciclib be administered
once daily.23-25 Similarly, no dose adjustments are
required in cases of mild to moderate renal impair-
ment [30ml/min < creatinine clearance (CrCl) <
90ml/min]. The impact of severe renal impair-
ment (CrCl < 30ml/min) on the pharmacokinet-
ics and exposure of the three drugs is unknown.23-25
Of interest, abemaciclib was shown to inhibit renal
tubular secretion transporters and can increase
serum creatinine without affecting the glomerular
filtration.26 This typically occurs within the first
28 days of treatment and is reversible upon discon-
tinuation. In older adults, this may be erroneously
interpreted as renal impairment. Therefore, the
measurement of alternative markers including
urea, cystatin C and calculated glomerular filtra-
tion rate may be considered.

The aging process is associated with decreased
physiologic reserve of multiple systems, which may
also be affected by comorbidities, drug interactions
and cancer itself. Data evaluating the pharmacoki-
netics and safety of CDK4/6 inhibitors in older
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adults are lacking. Of particular importance is the
fact that the decreased bone marrow reserve seen
in older patients may enhance the risk of myelo-
suppression, which is a common side effect of this
class of drugs. Liver metabolism also decreases
with aging and this can lead to increased drug
exposure and adverse events. The progressive
decreases in glomerular filtration rate and renal
blood flow may potentially enhance the severity of
dehydration in older patients experiencing diar-
rhea or nausea as a result of treatment. The pro-
longation of the corrected QT (QTc¢) interval
intrinsic with aging needs to be considered, as it
may possibly increase the risk of cardiac adverse
events in older patients receiving ribociclib.

A key consideration prior to initiating CDK4/6
inhibitors and when managing toxicities is the
potential for drug interactions. This is of particu-
lar importance in older patients who are more
likely to be taking concurrent medications.
Particular care must be taken when drugs affect-
ing the function of CYP3A4 are used concomi-
tantly with CDK4/6 inhibitors. Their hepatic
metabolism may be affected by various pharma-
cological agents which are frequently used in
older adults (Table 1).27 Concomitant use of
strong CYP3A4 and CDK4/6 inhibitors should
be avoided, and alternative therapeutic approaches
should be considered. However, if CYP3A4
inhibitors must be administered then dose reduc-
tions of CDK4/6 inhibitors are recommended. A
list of potentially relevant drugs is shown in Table
1. One particularly common scenario would be
the use of direct oral anticoagulants concurrently
with CDK4/6 inhibitors. CYP3A4 is involved in
the metabolism of apixaban and rivaroxaban,
with a minimal role in the metabolism of edoxa-
ban, which is eliminated instead mainly via the
efflux transporter P-glycoprotein (P-gp)/ABCBI1
system. Palbociclib, ribociclib and abemaciclib
inhibit P-gp but are only weak, time-dependent
inhibitors of CYP3A4. No data about interac-
tions with edoxaban are available, although the
inhibition of P-gp mediated by CDK4/6 inhibi-
tors can theoretically lead to greater exposure to
edoxaban. Therefore, either apixaban or rivaroxa-
ban would be a better choice if patients require
concomitant oral anticoagulation. While the con-
sideration of concurrent medications is relevant
to all patients, the higher rate of comorbid health
conditions and therefore polypharmacy in older
patients makes this issue particularly pertinent in
this population.

Palbociclib

Palbociclib was the first CDK4/6 inhibitor to be
investigated. However, specific evidence to guide
its use in older adults is limited. The phase II
PALOMA-1 study tested the safety and efficacy
of palbociclib in combination with letrozole versus
letrozole alone in the first-line setting for patients
with ER-positive HER2-negative advanced breast
cancer.?8 A total of 76 out of 165 enrolled patients
were aged 65+ and derived a median progres-
sion-free survival (PFS) of 26.2months [95%
confidence interval (CI) 12.6-not reached (NR)]
with palbociclib plus letrozole versus 12.9 months
(95% CI 5.7-22.2) with letrozole alone. Grade
3—4 adverse events, dose reduction and discon-
tinuation rates were not influenced by age.

Based on the positive results from PALOMA-1, a
large phase III randomized double-blind study
(PALOMA-2) was initiated. This study recruited
666 postmenopausal treatment-naive women with
ER-positive, HER2-negative advanced breast can-
cer. Compared with letrozole and placebo, the
combination of palbociclib and letrozole was asso-
ciated with improved PFS [24.8 versus 14.5 months;
hazard ratio (HR) 0.58; 95% CI 0.46-0.72] and
objective response rate (ORR; 42% wversus 35%).2°
Neutropenia was common with the combination
compared with letrozole alone (89.5% wversus
6.3%), along with increased rates of fatigue, nau-
sea, and alopecia. Overall survival (OS) data are
still immature. The PALOMA-2 study enrolled
262 patients (39.3%) aged 65+, who represented
40.8% (n = 181) of those enrolled in the combina-
tion arm and 36.5% (n = 81) in the placebo arm.
The median age in the experimental arm was
62years (range: 30-89) and 61years (range: 28—
88) in the placebo arm. In the subgroup analysis,
the benefit in PFS was maintained in patients 65+
with an HR of 0.57 (95% CI 0.39-0.84) wversus
0.57 (95% CI 0.43-0.74) in patients younger than
65. No age-specific data about toxicities in first
line are available.

The double-blind phase III PALOMA-3 rand-
omized 521 women with ER-positive, HER2-
negative advanced breast cancer to either
palbociclib and fulvestrant or placebo and fulves-
trant.3%31 These patients either relapsed during or
within 1year after completion of adjuvant endo-
crine therapy or progressed on prior palliative
hormonal treatment. The combination improved
median PFS (9.5 versus 4.6 months; HR 0.46;
95% CI 0.36-0.59), but with higher rates of

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

NML Battisti, N De Glas et al.

[panunuoy)

Jlwededan ‘auidipiosiu ‘wazely)ip ‘auldipo)ay ‘auldipojwe :48%20)q ]2UUBRYD WNIJE)
1069x0)eu :3siuobejue-pioidg

wejozeud|e ‘we)ozeld} ‘wejozepiw :sauidazeipozuag

UI}B)}SBAIO}E ‘UI}B}SBAWIS ‘UI}B}SBAO) 1SUIIRIS

apideyiwo) sioNqIyul g1

qiunnaqi :10}giyul aseuny auisolk]

SNWI0JOB) ‘SNWI|0JIS ‘'SNUWI0JAS :S10}IqIYul YO lW

aul}seqs :aulwelsiyiue |H

sbnup Jineueudiy ‘Jineuinbes ‘Jiaeundep :sjedinodiadiuy
JUB}WODOU0D uloeUdjIIEP :}SIUOBRUR §|A JIUIJBISNW SAI}D919G
papuawwodal 3y} jo ueydeAluod :10}Iqiyul Joydasad gAY
s1 sbnJp jue}IWOdU0D Jo aJnsodxa auouJidsng :sonkjoixue/syuessaidapiuy
uononpaJt asop/swoidwAs paseaJoul 11JeUSPYIS “|IjeUSPIRA ‘JIJEUBAR SJ0}IGIYUI 30d s8)eJ1sqns
jo buliojiuow 9s01) ul paynsay jluelUaje (sploldQ JAI}ISUISG
BUIWEXO0ANY} |YSS
aul10ds01242 juessasddnsounwiuwl|
gluilew! ‘qrui3oziid :1oyiqiyul aseuly uiajold
wedoslijo) :sauldazelpozuag
papuawWwodal 3U0JePaUOIp :SOIWYAYJIeIIUY
S| JoMqIyul 9/7% a9 Jo SJ40}IqIyul 9]0zeUu0dN)} ‘810ZBWIJ}012 :S1ebunyiuy
Uo0I}dNpPaJ 9SOP IO pPaploAe 9/7Ma2 Jo udAwolyiAls ‘uioexoyjoadio :sa1301q1UY
3 pINOYS uoljeJdisiulwpe aJnsodxa aulpl}awid :3siuobejue Joydadal-2H SJ0}IqIyul
JUB}WODOU0) paseaJdu| yueydaude :3siuobejue |-yN 9)eJapoN
papusawwodal aoin[ yinJyadedb pue yinujadedb :sisyyQ
s1.Jo)qIyul 9/44aQ 4o sJ40}Iq1yul 9]0ZBUODIJIOA ‘910ZBUOJESOd ‘910ZBU020}8Y ‘©810ZBUODEI}I (S|EBUNIIUY
uoI}oNPaJ 9S0P U0 PaploAe 9/7Q9 Jo ueydeAluod :10}iqiyul Joydasad gAYy
9 pP)NOYS uoljeJdisiulupe aJnsodxa Jiangesep ‘Jiaseyquio ‘Jinaddeyed SJ0}IqIyul
JUB}WOOU0) paseaJou| ‘1IABJ69}IA)3 ‘JIABUO}II pUB JiAeJdouep ‘1B)SIDIqoD ‘U1A81dad0(q S1elIA0I}aI1UY Buong
BUIJIABI}D ‘ZUBIIARYD |BJIAIIUY sJaonpul
uejuasoq :3siuobejue unayopuy 9)eJapo
sJ03iqiyul Hom s uyor s :sqdeH
papioAe 9/74QJ jo urdidueyil isonolqiuy
9 pP)NOYS uoljeJdisiuiupe aJnsodxa auej0}IW :21}B}S0}A) sJ92npul
JUB}IWODUDY paseaJtoa( sajednyigJeq ‘ulojfuayd ‘auidazeweqJled :SjUBSINAUODIIUY Buong
Ve 067d
juswabeuepy IRETTE| sjuabe/ssepd bnig aWo04Yy1034)

2 Wuawabeuew J1ay) pue sioyqiyul 9/4Ma0 Yim suonoedaul bnup jenusiod °| aqeg

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

Therapeutic Advances in Medical Oncology 10

"aseua)salpoydsoyd ‘JQd ‘101giyul ayeidnad Ulu0}04as dAI}8)9S ‘|YSS ‘Jojenpow J03dadal uahollse aA13d8)9s ‘INYIS

‘u1ayoud Jajsuedy apliadk)biuy jewosoldiw ‘d 1 N ‘uidAweded jo 19buey uenewwew ‘Yol w autweydAnAxoipAy-g ‘| H-G 19/7 aseury yuspuadap-uldhd ‘9/7y gD ‘auissaldosen auluibie ‘gAY

paploAe

99 pinoys gno1ooqil
Y3IM UOI}RAISIUIWPEOD

sajulod

ap apesJo]
1eAJd)UI | D 4O
uonjebuojodyd

ueydiuyiuoz ‘ueydiiezis ‘ueydidjewns ‘ueydiiiedeu :syusbe suredbip
10pliadoup ‘apijoaJ}do syusbe jeulsajulolyseq
u0J}ase|op ‘uoJdydsuepuo :sysiuobejue-| H-g
100nqoJd ‘epiwedepu| :S21WYAYJIBIJUBUOU JBINISBAOIPIR)
usjIxowey :INy43S
apIxolJd} oluasJe :syuabe diynadedayjowayd Jadue)
auopiseldiz
‘auopliadsid ‘aurdenanb “opluadojey ‘auidezo)d ‘auizewoldioyd :sonoydAsdijuy
aulpiwejuad :s)eozojoldijuy
auluinb ‘aulsjuejoley ‘auinbojjaw :sjerejRWIUY
JiA0)210UED ‘}8UlBIS0) S|BIIAIUY
910ZBU0D0}3Y '9)0ZBU0INY} :SEBUNYIIUY
910zexoyjawejns wiidoyyawiy
‘UIDEXO0]JIXOW ‘UIDEX0]J0Ad] ‘Uldex0ieb ‘uidAwouyiAus ‘uidAulolylile)d :sonolqiuy
auipeielo) ‘aulwedpAyuaydip ‘aunseua)d :sauluwelsIyliuy
auIXejeUAA ‘Buljelllas ‘aunaxoded ‘aundidididou ‘aunnoldew ‘auiweddiwi
‘aunjaxon)y ‘urdaxop ‘autweadisap ‘weidojeyd ‘aunhidisyiwe :syuessaidapliuy
ul0}Auaydsoy :S}UBSINAUODIIUY
101€30S ‘Bulpiuinb ‘auousjedoud ‘apiweuledold sbnup
‘apniingl ‘apluieda)) ‘apiuwedAdosip ‘auisouape ‘auodepolwe :solwylAydienuy Buibuojoud
auopeyjaw :soisabieuy -1eAdajul- 1D

Auo qnooqu do4

1i§e1EepE]Y fJ0diqlyul 3add
uegexoJeAls ;jueinbeodnuy

sbnup auldIAId)IJ (S|BJIAOJ}RIIUY

JUB}HWODU0D ‘apizowid :o130ydAsdiuy

papusaWuIodal 3y} jo 1e1sn16179 :103IgIyul 9SBYIUAS aplweladlhsoon|g
S| sbnJp JUB}IWOOU0D JO alnsodxa 3UI21Y2102 :sjuabe 21unsod1dN sajelisqns
uononpaJ asop/swoydwiAs paseaJoul jueydaude :3siuobejue |-yN dAI}ISUDS
jo burioyuow £)as01) ul paynsay wejozeudie :sauldazelpozuag K1e1edapo
V€ 067d
juswabeuepy 943 sjuabe/sse)d bnug aWo0.Yy2034)

(PenURUOY) | 31qe)

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

NML Battisti, N De Glas et al.

neutropenia (65% wersus 1%, respectively) and
fatigue (39% versus 28%). OS data are still imma-
ture. One hundred and twenty-nine patients
(24.8%) were aged 65+. In the experimental
arm, the median age was 57 (range: 30-88) and
in the placebo arm it was 56 (range: 29-80).
Individuals aged 65+ represented 24.8% (86
patients) and 24.7% (43 patients) of the group,
respectively. In the subgroup analysis, older
patients derived PFS benefit with an HR of 0.35
(95% CI 0.19-0.62) compared with 0.44 (95%
CI 0.32-0.61) in patients younger than 65.

In the PALOMA-3 study, age did not signifi-
cantly increase the risk of grade 3—4 neutropenia.
In patients aged younger than 50, 50-69, and
70+, grade 3-4 neutropenia occurred in 28.7,
57.4, and 31.9%, respectively.?? In multivariate
analysis, a trend for association of grade 3—4 neu-
tropenia and infections was detected in patients
aged 70+ wersus 50-69 and in patients aged 70+
versus younger than 50, although it was not statis-
tically significant.

In a pooled analysis of data from 872 patients
enrolled in the randomized phase II and III stud-
ies (PALOMA-1, -2 and -3) investigating safety
and efficacy of palbociclib plus letrozole or fulves-
trant in ER-positive, HER2-negative breast can-
cer, 221 (25%) of the participants were aged
65-74 and 83 (10%) were aged 75+.33 In the
first-line setting for all patients, median PFS was
24.4months (95% CI 22.0-26.2) in the com-
bined palbociclib and letrozole group wersus
13.6 months (95% CI 11.1-16.4) in the placebo
and letrozole group with an HR of 0.53 (95% CI
0.44-0.64). In the pretreated group, median PFS
was 9.5months (95% CI 9.2-11.0) in the com-
bined palbociclib and fulvestrant group wersus
4.6 months (95% CI 3.5-5.6) in the placebo and
fulvestrant group with an HR of 0.46 (95% CI
0.36-0.59). The PFS benefit was observed in
patients aged 65-74 and 75+. No new safety con-
cerns were identified in the older population, and
no more than 5% had grade 3—4 adverse events
except for neutropenia and leukopenia.
Neutropenia occurred in 81% of patients treated
with palbociclib compared with 5% in the control
group; these were consistent in both age groups
(77% wersus 1% in patients aged 65-74; 90% ver-
sus 3% in those aged 75+). Eleven patients (1%)
experienced febrile neutropenia on palbociclib
compared with none in the placebo group. A total
of 166 patients (19%) treated with palbociclib
developed serious adverse events of any grade

(25% of those aged 65-74 and 30% of those
75+), and 77 patients (9%) had to discontinue it
owing to adverse events compared with 22 (5%)
in the control group. Neutropenia remained the
most frequent reason for discontinuation in 14
patients (1.6%) [4 patients (1.8%) aged 65-74; 4
patients (4.8%) aged 75+]. The average clear-
ance of palbociclib was lower for older patients,
but the observed differences were unlikely to be
clinically relevant in view of the observed safety
and efficacy profile.

An FDA pooled analysis of two studies of CDK4/6
inhibitors also suggested similar efficacy and safety
in older women (aged 65+ and 70+) compared
with their younger counterparts, although greater
serious adverse events and discontinuations
occurred in patients aged 65+.3% A recent retro-
spective analysis of 160 patients aged 65+ (includ-
ing 92 aged 70+) revealed similar findings.3>

The QoL data for palbociclib trials have not been
reported by age. In PALOMA-3, using the
EORTC QLQ-C30 and BR23 measures, patients
in the palbociclib group had less reduction in
global QoL from baseline, and experienced a
longer time to deterioration of QoL, compared
with the placebo group.3® Notably, both groups
experienced significant worsening of cognitive and
role functioning from baseline. In the palbociclib
group, there was a significant decrease in pain from
baseline (which was also shown in the PALOMA-2
trial), and improvement in emotional functioning.
In PALOMA-2, the two treatment groups did not
differ in the QoL change from baseline using
Functional Assessment of Cancer Therapy—
Breast cancer (FACT-B), Functional Assessment
of Cancer Therapy (FACT)—General, and
EuroQOL—5 dimensions (EQ-5D) scales.?”
However, the palbociclib group experienced sig-
nificant improvement in pain scores. In both treat-
ment groups, patients without progression of
disease had delayed worsening of QoL measured
by FACT-B. To what extent these QoL benefits
are experienced by older patients has not been
described. However, it seems reasonable to con-
clude that similar benefits are likely, in particular,
as use of a CDK4/6 inhibitor may defer the time to
cytotoxic chemotherapy in older patients.

Ribociclib

Ribociclib is a CDK4/6 inhibitor with similar pre-
clinical properties to palbociclib. To date, riboci-
clib has been evaluated in three pivotal trials:
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MONALEESA-2 and MONALEESA-3, and
MONALEESA-7.3840 Based on the findings of
the MONALEESA-2 trial, ribociclib was
approved by the FDA in March 20174! and the
European Medicines Agency in August 201742
for use in combination with an aromatase inhibi-
tor (AI) as a first-line treatment for HR-positive/
HER2-negative advanced or metastatic breast
cancer in postmenopausal women. Recently, the
FDA has also approved its use in combination
with fulvestrant in first or second line, based on
the MONALEESA-3 study findings.2* Despite
pronounced changes in drug metabolism, absorp-
tion, and distribution with increasing age, limited
evidence exists to guide therapy with ribociclib in
the increasing number of older adults with breast
cancer. Clinical trials evaluating ribociclib pri-
marily included women less than age 70. Thus,
there exists a significant knowledge gap in the
safety and tolerability of delivering ribociclib to
older adults with cancer.

In the phase III, randomized, double-blinded
MONALEESA-2 study, 668 postmenopausal
women ranging from ages 23-91 (median:
62 years) with advanced ER-positive/HER-2 neg-
ative breast were assigned to receive either letro-
zole and ribociclib or letrozole and placebo. Of
334 patients who received ribociclib and letro-
zole, 150 patients (45%) were 65+, and per the
package insert, only 35 patients (11%) were 75+.
Moreover, there has been no published cohort
data for enrolled patients aged 70+. Similarly, in
MONALEESA-3, among the 484 patients who
received ribociclib and fulvestrant, the median
age was 63 (range: 31-89), but unlike in
MONALEESA-2, there are currently no pub-
lished data on women 65+ who participated in
this trial.

A subgroup analysis of the efficacy and safety of
MONALEESA-2 patients was conducted based
on prespecified age cut off of 65, which included
373 patients less than age 65years and 295
patients aged 65+.43% Among patients receiving
ribociclib and letrozole, the median PFS for
patients aged 65+ was NR (95% CI 19.3-NR)
compared with 18.4months (95% CI 15.0-NR)
in older patients who received letrozole alone.
There was no significant difference in the effect of
ribociclib treatment on PFS between older (65+;
HR 0.608; 95% CI 0.394-0.937) and younger
(younger than 65; HR 0.523; 95% CI 0.378-
0.723) patients. ORR was greater in the ribociclib
arm across both age groups [younger than 65:

ribociclib arm, 44% (95% CI: 36-51) and letro-
zole-only arm 25% (95% CI: 19-31); 65+ years:
ribociclib arm, 37% (95% CI: 30—45) and letro-
zole-only arm, 31% (95% CI: 24-39)].4¢ The
maintained PFS benefit in patients 65+ was con-
firmed on a more updated analysis with an HR of
0.658 (95% CI 0.466-0.928).38

Among the three pivotal trials studying ribociclib,
the most common adverse events reported are
neutropenia, leukopenia, and fatigue.3%-4% In par-
ticular, MONALEESA-2 patients receiving com-
bination ribociclib and letrozole versus
experienced grade 3—4 neutropenia (59.3% ver-
sus 0.9% in letrozole alone), leukopenia (21%
versus 0.6% in letrozole alone), and fatigue (2.4%
versus 1% with letrozole).?® Patients receiving
ribociclib with letrozole experienced a pulmonary
embolism at a rate of 0.6%. Among patients in
the ribociclib and letrozole group, 7.5% discon-
tinued due to adverse events, whereas only 2.1%
of the letrozole group discontinued the study. In
MONALEESA-2, The safety profile of the sub-
group analysis by the prespecified age cut off of
65 did not show any apparent differences in sys-
temic exposure related to age. Nausea, alopecia,
diarrhea, and vomiting were adverse events
reported in >10% of patients in the ribociclib
arm over the placebo arm, regardless of the age
subgroup. However, there was a >10% increase
in the incidence of fatigue and grade 1-2 anemia
reported in the ribociclib plus letrozole over the
placebo plus letrozole arm in patients 65+.4 The
incidence of anemia, hypertension, and asthenia
were also higher in older patients, although this
was irrespective of treatment arm.

Cardiac toxicity in the form of QT-interval prolon-
gation has been reported with ribociclib, which
may cause cardiac repolarization abnormalities by
affecting subunits of voltage-gated channels.%
Concomitant use of QT-prolonging medications,
such as those shown in Table 1, should be avoided.
In the phase III MONALEESA-2 trial, one case of
sudden cardiac death was reported*® and found to
be related to concomitant use of methadone.46:47
An electrocardiogram (ECQG) is required at base-
line and treatment can be initiated in cases where
the QTc interval is <450 msec on Fridericia’s for-
mula (QTcF); repeat ECGs are recommended on
cycle 1, day 14, and cycle 2, day 1, and subse-
quently as clinically indicated. In cases where the
QTcF > 480msec, a dose interruption is indicated
until resolution. In cases where the QTcF >
500 msec, a dose interruption followed by a dose
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reduction is recommended.2¢ For the same reason,
serum electrolytes need to be monitored and
abnormalities should be corrected, especially dur-
ing the first six cycles of treatment.24 Older adults
have a higher baseline risk of QT prolongation due
to increasing age itself, as well as pre-existing heart
conditions.*8-50 Therefore, in older patients with
cardiac comorbidities and polypharmacy, riboci-
clib must be used with caution after a cardiology
evaluation, or alternative options including palbo-
ciclib can be considered. In cases of long-QT syn-
drome, recent myocardial infarction, congestive
heart failure, unstable angina, bradyarrhythmias or
electrolyte abnormalities, the use of ribociclib
should be avoided.

Health-related QoL (HRQoL) data in patients
65+ enrolled in MONALEESA-2 were presented
at the 2018 American Society of Clinical Oncology
Annual Meeting.3® Based on the EORTC QLQ-
C30 and BR-23, HRQoL was similar in the two
treatment groups. A clinically meaningful
improvement was noted for pain in the ribociclib
group through the first year of treatment. Both
groups had an approximate 28-month median
time to deterioration of HRQoL.

Although age-specific data show that patients
65+ benefit from ribociclib and have similar tox-
icity profile compared with younger patients, very
few patients 70+ were included. Because of this,
further efforts are needed to prospectively evalu-
ate the safety and tolerability of ribociclib and
endocrine therapy in older adults 70years and
above. In this respect, the phase IIIb
COMPLEEMENT-1 trial has recruited over
3000 patients, of whom over 20% were aged 70+,
and all of whom received letrozole and ribociclib.
The results of this study are awaited.

Abemaciclib

One single-arm phase II single-agent study
(MONARCH-1) and two randomized studies of
abemaciclib plus endocrine therapy have been
published (MONARCH 2 and 3). Despite this,
the evidence to guide the use of abemaciclib in
older patients with breast cancer is, again,
limited.

The phase III, randomized, double-blinded
MONARCHS-2 study included 669 patients with
ER-positive, HER2-negative advanced breast
cancer who progressed on adjuvant or neoadju-
vant endocrine therapy, or progressed following

first-line palliative endocrine therapy.’! The
study included 245 patients (36.6%) aged 65+.
Results demonstrated a statistically significant
improvement in PFS of 16.4 versus 9.3 months
(HR 0.55; 95% CI 0.45-0.68). Subgroup analy-
ses showed no statistically significant differences
in benefit between younger and older patients
(HR 0.52 and 95% CI 0.42-0.68 in patients
younger than 65 versus HR 0.62 and 95% CI
0.41-0.94 in patients 65+).

The phase III, randomized, double-blinded
MONARCH-3 study included 493 patients with
ER-positive, HER2-negative advanced breast
cancer. The median age of patients was 63 years
(range: 32-88) and they had an Eastern
Cooperative Oncology Group performance status
of 0 or 1. There was a statistically significant
improvement in median PFS with abemaciclib in
combination with endocrine treatment versus pla-
cebo plus endocrine treatment (HR 0.54; 95% CI
0.41-0.72).52 Subgroup analyses showed no dif-
ferences in efficacy between patients younger
than 65 and 65+ (HR 0.53 and 95% CI 0.33—
0.77 wersus HR 0.57 and 95% CI 0.36-0.90,
respectively).

There are no age-specific toxicity data which have
been published. In the MONARCH-1 study, all
patients had at least one treatment-related adverse
event; most importantly, diarrhea (grade 3 in
19.7% of cases), fatigue, nausea, and grade 1-3
renal dysfunction. Similarly, 98.8% of patients
treated with abemaciclib in the MONARCH-2
trial and 98.5% in the MONARCH-3 study had
an adverse event (grade 3 in 48.5% and grade 4 in
6.4% of patients), especially diarrhea, neutrope-
nia, fatigue, and infections.

It is worth noting that gastrointestinal toxicities,
including nausea, vomiting and diarrhea, are more
commonly associated with abemaciclib than with
the other CDK4/6 inhibitors (although there are
no direct comparative data). This different toxicity
profile may be due to the fact that abemaciclib has
higher selectivity for CDK4, which is the main
regulator of the intestinal cell cycle.53 Therefore,
while abemaciclib-associated myelosuppression is
less prevalent, gastrointestinal toxicity and fatigue
are more common.>»32 Gastrointestinal toxicities
should be managed with standard nonpharmaco-
logical interventions and antidiarrhoeal agents,
and clinically relevant drug interactions should be
considered (Table 1).22 Prophylactic antidiar-
rhoeal treatment is usually not necessary, but

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

Therapeutic Advances in Medical Oncology 10

clinicians should consider that among older
patients, even low-grade toxicities such as grade 2
diarrhea may lead to functional decline, and more
aggressive interventions may be necessary in this
population.>* Data recently presented from
MONARCH-2 using the EORTC QLQ-C30,
BR-23, and Brief Pain Inventory short form
showed no significant difference in HRQoL
between the two treatment groups; however diar-
rhea, appetite loss, and nausea/vomiting were
worse in the abemaciclib arm.>> These data were
not specific to older patients. Further analysis indi-
cated appetite loss and nausea/vomiting were
worse with early cycles and returned to near base-
line after cycle 7, whereas diarrhea returned to
near baseline post-treatment.

Ongoing research

Major efforts are ongoing to further refine the role
of CDK4/6 inhibitors in the management of
breast cancer, as shown in Table 2.

The sequence of treatments is a key question
being addressed by two ongoing studies, and this
question is likely to be of great relevance to older
patients. It is unclear at this point whether patients
should be treated with a CDK4/6 inhibitor in the
first-line setting, or after first progression on an
Al. The implication for efficacy and QoL needs to
be further investigated. To address this, the
SONIA trial [ClinicalTrials.gov identifier:
NCTO03425838] is comparing the use of a
CDK4/6 inhibitor plus a non-steroidal Al in first
line followed by fulvestrant in second line with a
nonsteroidal Al in first line followed by fulves-
trant plus CDK4/6 inhibition in second line. The
primary endpoint is PFS after two lines of treat-
ment. The observational Treat ER-+ight trial
[ClinicalTrials.gov identifier: NCT02753686] is
also focusing on the treatment patterns and
sequence as well as the effectiveness and safety of
various treatment options (including CDK4/6
inhibitors) for postmenopausal ER-positive,
HER2-negative advanced breast cancer patients
in a real-world setting.

Palbociclib trials

A phase II, single-arm trial is investigating the
role of palbociclib specifically in an older popula-
tion of patients [ClinicalTrials.gov identifier:
NCTO02760030], aimed at determining the treat-
ment failure-free survival of its combination with
fulvestrant in women aged 70+ with surgically or

medically inoperable ER-positive, HER2-negative
breast cancer.

Although not specific for the older population, an
observational study [ClinicalTrials.gov identifier:
NCT03280303] is evaluating the real-world use of
palbociclib and including geriatric assessments for
participants aged 70+. In the adjuvant setting, the
multicenter, randomized, phase III PALLAS study
[ClinicalTrials.gov identifier: NCT02513394] is
evaluating the addition of 2years of palbociclib to
letrozole for patients, over letrozole alone. This
study is highly relevant to patients with ER-positive,
HER2-negative early breast cancer at higher risk of
recurrence, which includes also older adults. In the
palliative setting, palbociclib is being evaluated in
combination with a number of options: tucatinib,
an anti-HER?2 tyrosine kinase inhibitor (TKI), in
first and second line in combination with letrozole
for ER-positive, HER2-positive disease in a phase
Ib/IT  study [ClinicalTrials.gov  identifier:
NCT03054363]; fulvestrant and erdafitinib, a
TKI-inhibiting FGFR, in a phase Ib study
[ClinicalTrials.gov identifier: NCT03238196];
tamoxifen in a multicenter, nonrandomized, phase
I trial [ClinicalTrials.gov identifier:
NCT0266866]. Possible differences in pharma-
cokinetics and pharmacodynamics of palbociclib
in postmenopausal Asian patients are being evalu-
ated in the phase III PALOMA-4 trial
[ClinicalTrials.gov identifier: NCT02297438] of
palbociclib plus letrozole compared with placebo
plus letrozole. However, the upper age limit here is
70years and this may well limit generalizability of
its findings. Finally, the phase I PACE (Palbociclib
After CDK and Endocrine Therapy) study
[ClinicalTrials.gov identifier: NCT03147287] is
investigating the role of palbociclib in combination
with fulvestrant with or without avelumab upon
progression on CDK4/6 inhibitors.

Ribociclib trials

Ribociclib will be specifically evaluated in a popu-
lation aged 70+ in a single-arm, phase Ila study
[ClinicalTrials.gov identifier: NCT03477396] to
assess its safety and tolerability along with Als.

Other ongoing trials are not age specific. In the
adjuvant setting, ribociclib is being assessed in the
phase II, pilot LEADER study [ClinicalTTrials.
gov identifier: NCT03285412] along with stand-
ard endocrine therapy. In the metastatic setting,
the phase I/II TRINITTI-1 trial [ClinicalTrials.gov
identifier: NCT02732119] is determining if the
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continued use of ribociclib beyond progression
along with second-line everolimus and exemes-
tane is still effective. The multicenter, randomized
MAINTAIN trial [ClinicalTrials.gov identifier:
NCTO02632045] is also assessing ribociclib in
combination with fulvestrant upon progression,
on Al plus a CDK4/6 inhibitor. Another rand-
omized phase Ib trial [ClinicalTrials.gov identi-
fier: NCT01857193] is exploring the same triplet,
as well as the combination of ribociclib with
exemestane.

Abemaciclib trials

No trials specifically addressing the role of abe-
maciclib in older patients are currently ongoing.
In the adjuvant setting, abemaciclib is being
assessed  within the  monarchE  study
[ClinicalTrials.gov identifier: NCT03155997] in
combination with standard adjuvant endocrine
therapy in high-risk, node-positive patients. As in
the PALLAS study, this study is highly relevant to
older patients. In the metastatic setting, the
MONARCH plus study [ClinicalTrials.gov iden-
tifier: NCT02763566] is randomizing postmeno-
pausal women to abemaciclib plus nonsteroidal
Al (NSAI) or fulvestrant versus placebo plus
NSAI or fulvestrant to compare efficacy of these
approaches in first line. Abemaciclib is also being
evaluated along with tamoxifen in the phase II
nextMONARCH-1 trial [ClinicalTrials.gov iden-
tifier: NCT02747004] in pretreated women with
ER-positive, HER2-negative breast cancer. In the
ER-positive, HER2-positive disease population,
the results of the phase II monarcHER trial
[ClinicalTrials.gov identifier: NCT02675231] of
abemaciclib plus trastuzumab with or without
fulvestrant or chemotherapy are awaited.

Conclusion

CDK4/6 inhibitors have revolutionized the man-
agement of advanced ER-positive, HER2-
negative breast cancer. Nonetheless, specific data
about their efficacy and safety profile in older
patients are limited and mostly derived by sub-
group analyses of the pivotal trials. Based on these
analyses, CDK4/6 inhibitors appear to be equally
effective in older as in younger patients, with very
similar outcomes among the three drugs as shown
in Table 3. There are limited data regarding
adverse events and toxicity in older patients but
available data suggest that older patients seem to
derive similar efficacy with either similar to or
slightly increased toxicity from these agents

compared with their younger counterparts. QoL
measures are also lacking; incorporating QoL in
trials is important because some older patients
may value QoL as important or more important
than survival.5” No trials have specifically evalu-
ated the role of CDK4/6 inhibitors in an older
population of patients, who are typically subject
to a shorter life expectancy, competing comor-
bidities, polypharmacy and an increased risk of
treatment-related toxicities. Moreover, with only
a few exceptions listed in Table 2, many ongoing
trials are at risk of excluding older women due to
narrow eligibility criteria or the lack of inclusion
of geriatric parameters. These will hinder the
applicability of their findings to a large population
of patients with ER-positive, HER2-negative
breast cancer. The lack of biomarkers able to
define patients who are more likely to benefit
from the addition of a CDK4/6 inhibitor>? is likely
to add further uncertainty to the decision-making
process in the older subgroup.

The management of ER-positive, HER2-negative
advanced breast cancer should always take into
account a number of factors, including patients’
performance status and preferences, life expec-
tancy, comorbidities, previous lines of treatment
and derived benefit, disease burden and extent,
current symptoms or risk for developing symp-
toms, and organ function. Differentiating the
apparently fit, older individual who is likely to
benefit from and tolerate standard therapy, from
the seemingly frail, older patient who is likely to
experience unexpected side effects and requires a
more personalized strategy, is important to reduce
over- and undertreatment.>®

Frailty is an increasingly recognized clinical state
of vulnerability to stressors such as treatments or
serious illness and involves an increased risk for
adverse health outcomes, including functional
decline and mortality.° Despite frailty being
increasingly prevalent in older age, chronological
age alone does not define frailty. There is no gold
standard for diagnosing frailty and multiple
assessment tools have been developed,%! although
commonly used measurements are physical func-
tion, gait speed, and cognition.®? The Balducci
frailty criteria have traditionally defined vulnera-
ble those individuals with some degree of depend-
ence in routine activities and no more than two
comorbidities; whereas frail adults are defined as
dependent in activities of daily living (ADLs) and
affected by either three or more comorbidities or
a geriatric syndrome.%®> On the other hand, the
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Table 3. Key efficacy and toxicity outcomes of CDK4/6 inhibitors in older patients based on available data from

the pivotal trials.

Population Outcome  Palbociclib Ribociclib Abemaciclib
Treatment PFS PALOMA-2: MONALEESA-2: MONARCH-3:
naive 65+ years: HR 0.57 +Al, 65+ years: HR 0.658 (95% 65+ years: HR
(95% Cl1 0.39-0.84) Cl 0.466-0.928) 0.57 (95% Cl
MONALEESA-3: 0.36-0.90)
+fulvestrant, over 65years: HR
0.597 (95% Cl 0.436-0.818)"

Toxicity 65+ years: any grade 65+ years: nausea, alopecia, Age—sp_ecific data
neutropenia 81%; diarrhea and vomiting in >10% not available
febrile neutropenia 1%  of patients; >10% increase in

fatigue and grade 1-2 anemia
Pretreated PFS PALOMA-3: 65+ MONALEESA-3: MONARCH-2:
years: HR 0.35 (95% CI ~ +fulvestrant, 65+ years: HR 65+ years: 0.620
0.19-0.62) 0.597 (95% CI 0.436- 0.818)" (95% CI 0.447-
0.860)
Toxicity 70+ years: grade 3-4 Age-specific data not available Age-specific data

neutropenia 13.9%

not available

*The MONALEESA-3 study included treatment-naive and pretreated patients.
Al, aromatase inhibitor; Cl, confidence interval; HR, hazard ratio; PFS, progression-free survival.

Fried frailty criteria identify frail individuals based
on the presence of three or more of the following:
unintentional weight loss (=101bs in the past
year), self-reported exhaustion, weakness (grip
strength), slow observed walking speed, or low
physical activity.60

Aging is a highly individualized, multidimen-
sional process and a comprehensive geriatric
assessment (CGA) can fill the gap of knowledge
to guide management of older cancer patients
and the incorporation of novel treatment
approaches, including CDK4/6 inhibitors, in the
treatment of older adults, and offer the opportu-
nity to look at all the factors potentially impacting
on therapy outcomes, to address their needs, and
ultimately to select patients suitable for a more
aggressive approach. A CGA provides a detailed
evaluation of medical, psychosocial, and func-
tional problems as detailed in Table 4.%% Based on
a CGA, frailty is defined as fulfilling one or more
of the following criteria: dependency in ADLs;
presence of severe comorbidities according to the
Cumulative Illness Rating Scale; cognitive dys-
function (Mini Mental Status Examination score
<24); depression (Geriatric Depression Scale
score >13); malnutrition (Mini Nutritional
Assessment score <17); polypharmacy (more
than seven concomitant daily medications); or
incontinence.® An increasing amount of evidence

supports the use of CGA to predict treatment
adverse events,%%-%7 estimate survival,®® aid cancer
treatment decisions,% detect problems usually
neglected by routine assessments,’® and improve
mental health and well-being and pain control.”!
CGA is recommended by the International
Society of Geriatric Oncology (SIOG)72 and by
the National Comprehensive Cancer Network
guidelines.” Nonetheless, its use is still limited as
it is perceived to be time consuming and difficult
to implement in a busy oncology practice. Hence,
various screening tools have been used to select
patients that will benefit from a formal CGA.7*
For example, an abbreviated CGA, the Vulnerable
Elders Survey-13, the Geriatric 8 tool, and the
Flemish version of the Triage Risk Screening
Tool have been developed.”> A CGA should also
be a key resource for clinical trial design in order
to improve the evidence base for management of
older patients with cancer and the applicability of
study findings.76

Therefore, we propose the algorithm shown in
Figure 2 to guide the incorporation of CDK4/6
inhibitors in the management of ER-positive,
HER2-negative advanced breast cancer in older
patients based on a CGA. Fit patients with endo-
crine-sensitive disease should receive first-line
Als in combination with CDK/6 inhibitors; how-
ever, in the presence of endocrine-resistant breast
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Table 4. Comprehensive geriatric assessment domains and tools and abnormal scores useful for the

diagnosis of frailty.¢

Domain

Tool Abnormal score

Demographic
and social
status

Comorbidities

Conditions of living, marital status, educational level, =20
financial resources, social activities, family support

Identification of the caregiver and burden (Zarit Burden

Interview)

Charlson comorbidity index’?

Cumulative Illness Rating Scale’®

Cumulative Illness Rating Scale for Geriatrics”?
Physical Health Section (subscale of OARS)®
Simplified comorbidity score®!

Polypharmacy Beers criteria®
STOPP and START criteria8
Functional ADL (Katz index)8 <b
status IADL (Lawton scale)8® <8
Visual or hearing impairment, regardless of use of glasses =14s
or hearing aids <1m/s
Mobility problem (requiring help or use of walking aid)
Timed Get Up and Go8¢
Handgrip strength
Walking problems, gait assessment, and gait speed?”.8
Self-reported number of falls (within different timeframes)
Cognition Mini Mental State Examination8?.90 <24 <26
Montreal Cognitive Assessment?!.92 <5
Clock-drawing test? >4
Blessed Orientation-Memory-Concentration Test?? <4
Mini-cog?
Mood Geriatric Depression Scale (mini GDS, GDS-15, GDS-30)%.% Mini GDS: <1;
Hospital Anxiety and Depression Scale?”.%8 GDS-15: >5; GDS-
Distress thermometer 30: >10
>7
Nutrition Body mass index (weight and height index] <23
Weight loss (unintentional loss in 3 or 6 months) <24
Mini Nutritional Assessment [(MNA®)?9.100
Dentition
Fatigue MOB-T¢?
Geriatric Dementia
syndromes’ Delirium

Incontinence (fecal and/or urinary)
Osteoporosis or spontaneous fractures
Neglect or abuse

Failure to thrive

Pressure ulcer

Sarcopenia

ADL, Activities of Daily Living; IADL, Instrumental ADL.

cancer and if rapid response is not required, the
association of fulvestrant and CDK4/6 inhibitors
as per PALOMA-3 study findings may be used.
For fit patients requiring rapid response due to

severe symptoms, the use of first-line chemother-
apy may be considered. It is debatable whether
response rates are actually superior in a matched
population of postmenopausal women with

20
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Advanced ER-positive HER2-
negative breast cancer

Comprehensive geriatric

assessment

Fit <

Multidisciplinary

interventions - Vulnerable or frail

Rapid response required

Rapid response not required

Endocrine therapy alone +
early supportive care
palliative radiotherapy

Chemotherapy +
maintenance endocrine
therapy + CDK4/6 inhibitor*
+ early supportive care +
palliative radiotherapy

Endocrine-sensitive disease

Endocrine-resistant disease

CDK4/6 inhibitors + Al +
early supportive care +
palliative radiotherapy

CDK4/6 inhibitors +
Fulvestrant + early
supportive care + palliative
radiotherapy

Figure 2. Proposed initial approach to the management of ER-positive, HER2-negative advanced breast

cancer in older patients.

*No definitive evidence supports the use of maintenance endocrine treatment.
CDK&4/6, cyclin-dependent kinase 4/6; ER, estrogen receptor; HER2, Human epidermal growth factor receptor 2.

ER-positive, HER2-negative disease. Following
induction chemotherapy, maintenance endocrine
therapy plus CDK4/6 inhibition may be appro-
priate and this approach is currently under inves-
tigation in the CompLEEment-1 study, in which
22% of patients are aged 70+ and 19% received
first-line chemotherapy.19! Less fit patients may
be better suited to receive endocrine treatment
alone, particularly if their life expectancy is
thought to be short owing to competing causes of
mortality. Vulnerabilities in CGA domains, such
as functional status, cognition, polypharmacy,
mood, nutrition and geriatric syndromes, may
impact on the decision to use of CDK4/6 inhibi-
tors in frail adults due to the risk of potential tox-
icities and increased burden of medications,

required hospital visits, and blood tests. In cer-
tain cases, endocrine treatment alone without
CDK4/6 inhibitors may be used to minimize the
impact of potential toxicities (such as myelosup-
pression and diarrhea) and drug interactions on
QoL. Nonetheless, frail patients should not be
denied CDK4/6 inhibitors a priori as CGA may
also help identifying those suitable for multidisci-
plinary interventions that have the potential to
improve their vulnerabilities for consideration of
treatment. Moreover, in patients who are frail as
a consequence of cancer itself, another potential
option is considering the introduction of CDK4/6
inhibitors at a later stage, once their disease
responds to endocrine agents and their fitness
subsequently improves, in order to maximize
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their chances of long-term remission. Endocrine
therapy alone may also be a reasonable option in
less fit older patients if they are asymptomatic,
treatment naive, and have predominantly bony
metastatic involvement, but who are likely to
remain fit enough for a CDK4/6 inhibitor in the
second-line setting. Nevertheless, the merits of
treatment sequencing are still under investigation
in the SONIA trial. More studies investigating
the tolerance of this class of drugs in real-world
adults and their role in frail patients in the con-
text of their preferences and values guided by
shared decision making are warranted. Supportive
care should also be incorporated early in the
management of any older cancer patients, along
with locoregional approaches if required and
upon multidisciplinary discussion.

Based on the available data showing similar effi-
cacy and toxicity profile in the older and young
age groups, CDK4/6 inhibitors are an attractive
option for older patients with advanced
ER-positive, HER2-negative breast cancer.
Ongoing adjuvant trials will further define their
role in the management of early-stage disease.
Nonetheless, better evidence is needed to guide
their incorporation in the treatment strategy for
this population, and trials specifically enrolling
older adults that include geriatric parameters are
warranted. Prospective observational studies and
real-world experiences may also fill the current
gap of knowledge.
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