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ABSTRACT 
Curr ent evidence fr om both randomized trials and r eal-w orld studies suggests that older pa tien ts 
with advanced hormone r eceptor-positiv e/HER2-negativ e (HR + /HER2) br east cancer deriv e clinical 
benefit from the addition of CDK4/6 inhibit ors t o endocrine therap y. Ho w ev er, a higher risk for 
adv erse ev ents due to CDK4/6 inhibitors among older pa tien ts is eviden t, leading to a trend of 
initiating CDK4/6 inhibitors at lower dose in clinical practice, though without evidence. The aim of 
the IMPORTANT-trial, a pragma tic, multina tional, open-label, partly decentr alized r andomized trial is 
t o investigat e whether lower starting dose of CDK4/6 inhibitors combined with endocrine therapy 
is c omparable t o full dose in older ( ≥70 years old) pa tien ts with adv anc ed HR + /HER2- breast canc er 
who are assessed as vulnerable or frail based on compr ehensiv e ger iatr ic assessment. 
Clinical Trial Registration: NCT06044623 ( ClinicalTrials.gov ); Registration date: 13 September 2023. 
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.1. Background & rationale 

he addition of CDK4/6 inhibitors to endocrine ther-
py has been shown to impr ov e both pr ogr ession-
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free survival (PFS) and overall survival (OS) in patients
with hormone-rec ept or positive (HR + ) advanc ed breast
cancer in first- or second-line setting [ 1 ]. The efficacy
of CDK4/6 inhibitors is present in all patient subgroups,
including older pa tien ts who w er e included in the pivotal
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andomized trials [ 1 ]. How ev er, older cancer pa tien ts are
nder-r epr esented in clinical trials and their baseline
haracteristics may differ from older cancer pa tien ts in
 eal-w orld setting, thus making challenging the gener-
lizability of the r esults fr om randomized clinical trials
RCTs) [ 2 ]. 

Current evidence from both RCTs and real-world evi-
ence studies suggests that older breast cancer pa tien ts
erive clinical benefit from the addition of CDK4/6

nhibit ors t o endocrine therap y; ho w ev er, they face
igher risk for adverse events and trea tmen t discon tin-
ation compared with younger pa tien ts [ 3 ]. The recom-
ended starting dose for CDK4/6 inhibitors is, how ev er,

he same, irr espectiv e of pa tien t characteristics . C onsid-
ring the higher risk for adverse events in older patients,

t might be reasonable to initiate CDK4/6 inhibitors
t a lower dose. In fact, this clinical approach seems
o be a r elativ ely common practice according to real-
orld evidence studies [ 4 , 5 ]. In a pr ospectiv e randomized

rial including both pre- and postmenopausal women
ffected by breast cancer (median age 58 y ears), low er

nitial dose of CDK4/6 inhibitor ribociclib did not result
n sta tistically significan t w orse r esponse rates (41.5% for
ower vs 45.3% in full dose) or PFS (24.9 months for lower
s 25.1 months in full dose) [ 6 ]. In addition, fewer dose-
ependent adverse events of grade ≥3 and fewer dose
 eductions w er e observ ed in the low er initial dose arm.
lthough the trial did not demonstrate noninfer ior ity (in

erms of response rate that was the primary end point),
he differ ences betw een the tw o tr ea tmen t arms w er e
nly numerical and suggest that patients at higher risk for
dv erse ev en ts (as older vulnerable pa tien ts) could ben-
fit from a lower initial dose without compromising the
xpected efficacy [ 6 ]. How ev er, no randomized evidence
pecifically for older pa tien ts does exist on initiating
ith a lower dose of CDK4/6 inhibitors. In other words,

his practice is merely based on clinical observ a tion and
xperience rather than existing evidence. 

Ther e is gr owing evidence on the multidimensional
ole of comprehensive ger iatr ic assessment (CGA) in older
ancer pa tien ts. CGA refers to the implemen ta tion of a
 alida ted framework for the ev alua tion of aging-rela ted
omains in older cancer pa tien ts tha t migh t impact can-
er trea tmen t decisions [ 7 ]. Through CGA, older cancer
a tien ts can be categorized as fit, vulnerable or frail.
ased on this ca tegoriza tion, CGA-guided in terven tions
an be applied to potentially impr ov e patients’ health
ta tus. The implemen ta tion of C GA and C GA-guided
n terven tions in older cancer pa tien ts seems to reduce
rea tmen t-rela t ed t oxicities ac c ording t o rec ently pub-
ished RCTs [ 8 , 9 ]. Nevertheless, few RCTs dedicated to
lder cancer pa tien ts have used ger iatr ic assessment as
 baseline tool to optimize cancer trea tmen t stra tegy. 
In MRC-FOCUS2 trial, frail older pa tien ts with
metastatic c olorectal canc er w er e randomized to
f our differ ent chemotherapy r eg imens (FOLFOX v s
FLV vs Capecitabine vs CAPOX; all in reduced dose
of 80%). The results indicated that chemotherapy in
combina tion w as preferable than monotherapy in this
older pa tien t group [ 10 ]. In ESOGIA- GFPC- GECP 08-02
trial , tr ea tmen t alloca tion based on CGA (pla tinum-
based in fit pa tien ts; monother apy in vulner able; best
supportiv e car e in frail) failed to impr ov e the out c ome of
older pa tien ts with non-small-c ell lung canc er c ompared
with trea tmen t alloca tion based on clinical decision [ 11 ].
In GO2 trial , low er initial chemotherapy dose of CAPOX
in frail (as assessed by clinical decision and ger iatr ic
assessmen t) pa tien ts with adv anced gastroesophageal
cancer was non-inferior compared with a full dose
with less toxicity and better pa tien t experience
[ 12 ]. 

T hese randomiz ed da ta suggest tha t CGA c ould pot en-
tially be used at baseline to optimize cancer trea tmen t
strategy. How ev er, this appr oach has only been t est ed in
older cancer pa tien ts trea ted with chemotherapy and not
in pa tien ts who are elig ible for target ed therapies. In the
case of targeted therapies, the “one -size -fits-all”approach
in starting dose is the current standard, although clinical
experience suggests that lower initial doses can be
beneficial in some pa tien t subgroups [ 4 , 5 ]. Besides, recent
pharmac olog ical data suggest that kinase inhibitors’large
therapeutic window enables the potential use of lower
doses for improving the tolerability without jeopardizing
the efficacy [ 13 ]. 

As a result, the aim of the present randomized trial
is t o investigat e whether a CGA-based initial dose
reduction of CDK4/6 inhibitors in vulner able/fr ail
older pa tien ts with adv anc ed breast canc er would
result in a similar time-to-trea tmen t-failure (TTF) and
better pa tien t experience (in terms of toxicity and
quality of life [QoL]) without compromising trea tmen t
efficacy. 

1.2. Objectives 

The primary objective of the IMPORTANT trial is to
investigate the TTF in vulnerable or frail older breast
cancer pa tien ts trea ted with lower initial dose of CDK4/6
inhibitors plus endocrine therapy compared with the rec-
ommended full dose of CDK4/6 inhibitors. The secondary
objectiv es ar e t o c ompar e the tw o tr ea tmen t arms (lower
initial dose of CDK4/6 inhibitor vs full dose) in terms
of OS, investigator-assessed PFS, time to chemotherapy
initiation, ov erall tr eatment utility (OTU), toxicity, pa tien ts’
health-related QoL and cost-effectiveness. 
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.3. Trial design 

MPORTANT is a pragma tic, multina tional, open-label,
artly decentr alized, r andomized controlled clinical

rial with a noninferiority approach dedicat ed t o older
a tien ts ( ≥70 years old) with advanced HR + /human
pidermal growth factor receptor 2-negative (HR + /HER2-
 breast cancer suitable for first line therapy with CDK4/6
nhibit ors g iven in c onc ert with endocrine trea tmen t. 

. Materials & methods 

.1. Study settings 

even clinical sites in Sweden, Finland, Norway, Italy, and
pain as well as one research network, the Hellenic Coop-
rative Oncology Group (HeCOG) with six hospitals in
reece, will recruit pa tien ts to IMPORTANT trial ( Table 1 ). 

.2. Eligibility criteria 

ligible pa tien ts for the IMPORTANT trial are older
emale or male pa tien ts ( ≥70 years old) with advanced
R-positiv e/HER2-negativ e br east cancer, not amenable

or curative trea tmen t and without prior therapy for
dvanced disease. The age limit was set at 70 years
onsidering the in terna tional guidelines suggesting this
hreshold to define older pa tien ts where specific recom-

endations are applied [ 14 ]. Table 2 shows the detailed
nclusion and exclusion cr iter ia. 

.3. Interventions 

ll eligible pa tien ts will be ev alua ted using a CGA before
andomization. The results of CGA will be an essential
art of decision-making process. The CGA will be based
n the ger iatr ic assessment tool from Cancer and Aging
esear ch Gr oup [ 15 ] which includes self-administer ed
uestions. The corr esponding answ ers will be assessed
y the investigators for classification to fit, vulnerable or

rail . How ev er, the questionnair es ar e self-administer ed
roviding adv an tages of this appr oach compar ed with
linician-driv en questionnair es in t erms of time c onsump-
ion and flexibility without compromising the validity of
nfor mation retr ieved. 

Seven main domains will be ev alua ted through CGA:
unctional status, comorbidity, number of falls, psycho-
ogical, social functioning, social support and nutrition.
a tien ts will be classified as fit, vulnerable or frail based on
he assessment of all seven domains (0 domains impaired
or fit; 1–3 domains impaired for vulnerable; > 3 domains
mpaired for frail). 

For vulnerable and frail pa tien ts, suitable in terven tions
ac c ording t o the impair ed domains) will be offer ed
c c ording t o each clinical sit e’s clinical practic e. The
efinition of impaired status in each domain as well
as a description of suggested in terven tions tha t could
be offered to the pa tien ts after CGA are summarized in
Supplementary Table S1 . Although CGA-guided interven-
tions are mandatory, they are not dictated by the study
prot oc ol, but they can follow local practices to enable
a more pragmatic approach on the implemen ta tion of
CGA-results in clinical practice. All CGA-guided interven-
tions that are applied will be captured. 

After applying the CGA pr ocess, the tr ea tmen t stra tegy
in terms of CDK4/6 inhibitor dose optimization will be as
follows: 

• Fit cohort: full dose (palbociclib 125 mg × 1 for 21 days
– 7 days off; ribociclib 600 mg × 1 for 21 days – 7 days
off; abemaciclib 150 mg × 2 daily) added t o phy sician’s
choice of endocrine therapy. 

• Vulner able/fr ail cohort: r andomization to full dose
added to endocrine therapy (according to fit cohort)
or -1 level dose reduction (palbociclib 100 mg × 1 for
21 days – 7 days off; ribociclib 400 mg × 1 for 21 days
– 7 days off; abemaciclib 100 mg × 2 daily) added to
endocrine therapy. 

Changes between different CDK4/6 inhibitors due to tox-
icity ar e allow ed with the obligation to use the same dose
level as the previous CDK4/6 inhibitor. The possibility
of dose escalation to full dose for patients randomized
to lower initial dose is allowed at the discretion of
investiga tor A schema tic overview of the IMPORTANT trial
is shown in Figure 1 . 

2.4. Outcomes 

2.4.1. Primary end point 
The primary end point of the IMPORTANT study is to
investigate the TTF (defined as the time from random-
iza tion to trea tmen t discon tinua tion because of any
reason including disease progression, trea tmen t toxicity,
or death due to any cause) in vulnerable/ frail older
breast cancer pa tien ts trea ted with lower initial dose of
CDK4/6 inhibitors plus endocrine therapy compared with
fit pa tien ts trea t ed with the rec ommended full dose of
CDK4/6 inhibitors. TTF is a composite end point allowing
the int eg ration of toxicity in addition to efficacy into
the definition of trea tmen t benefit and is considered a
suitable end point for clinical trials dedicated to older
cancer pa tien ts [ 16 ]. 

2.4.2. Secondary end points 
The secondary end points are t o c ompar e the tw o
trea tmen t arms (lower initial dose of CDK4/6 inhibitor
vs full dose) in terms of OTU, investigator-assessed PFS,
time to chemotherapy initiation, OS, toxicity, QoL, time to
Q oL deter ior ation and cost -effectiveness. 
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Table 1. Participating clinical sites. 

Clinical sites Location 

Department of Oncology, Ör ebr o Univ ersity Hospital , Ör ebr o Sweden 
Department of Oncology, Ak ademisk a University Hospital, Uppsala Sweden 
Department of Oncology, Helsinki University Hospital, Helsinki Finland 
Department of Oncology, Akerhus University Hospital, Oslo Norway 
‘Sandro Pitigliani’ Department of Medical Oncology, Hospital of Prato, Prato Italy 
Onc ology Department , Azienda Ospedalier o Univ ersitaria Car eggi, Flor ence Italy 
Department of Medical Oncology, Hospital Clinic of Barcelona, Barcelona Spain 
Section of Medical Oncology, Department of Internal Medicine, Faculty of Medicine, National and Kapodistrian University 
of Athens, Attikon University Hospital 

Greece 

Fourth Oncology Department & Compr ehensiv e Clinical Trials Center, Metropolitan Hospital, Athens Greece 
Department of Medical Oncology, St Luke’s Clinic, Thessaloniki Greece 
Division of Oncology, Department of Medicine, University Hospital, University of Patras Medical School, Patras Greece 
Medical Oncology Unit, S. Andrew Hospital, Patras Greece 
2nd Medical Oncology Department, Hygeia Hospital, Athens Greece 

Table 2. Inclusion and exclusion criteria of IMPORTANT trial. 

Inclusion criteria Exclusion criteria 

• Patients, male or female, aged at least 70 years old at the time of informed consent. 
Male patients should use adequate contraceptive methods (e.g., double-barrier 
c ontrac eption) during therapy and for at least 14 weeks after completing therapy. 
• Histologically or cytologically confirmed diagnosis of HR-positive (defined as 
estr ogen-r ec eptor ≥ 1%), HER2-nega tiv e br east canc er ac c ording to analysis of the most 
recent tumor specimen by local laboratory. 
• Advanced (locoregionally recurrent or metastatic) breast cancer not amenable to 
curativ e tr eatment. 
• No prior systemic treatment for advanced disease (r ecurr ence during neo-/adjuvant 
endocrine therapy is allowed). A prior period of treatment with aromatase inhibitors or 
fulvestrant for up to 28 days from the CDK 4/6-inhibitor initiation is allow ed . 
• Adjuvant treatment with CDK4/6-inhibitors is allowed provided a disease-free interval 
fr om tr eatmen t end > 12 mon ths. 
• Either measurable disease or non-measurable bone only disease, but evaluable 
ac c ording to RECIST criteria 1.1. 
• Written informed consent prior to any study-specific pr ocedur es. 
• Adequate organ function as defined in the summary of product characteristics (SmPC) 
for the CDK4/6 inhibitors that is planned to be used including ECG for assessment of QT 
interval before treatment with ribociclib. Specifically, the following thresholds should be 
used to define adequate organ function: absolute neutrophil counts of ≥ 1000/mm3, 
pla telet c ounts of ≥ 100,000/mm3; ALT and/or AST ≤ 3 × upper limit normal (ULN), 
total bilirubin ≤ 2 × ULN; eGFR ≥ 30 ml/min. 
• Able to swallow capsules. 
• Able to understand and consent in English language or in native language for each 
participa ting c ountry. 

• Patients considered from treating physician as non-suitable 
for treatment with CDK4/6 inhibitors. 
• Patients with cognitive impairment (as assessed by treating 
physician) that preclude the ability to fill out the self-reported 
compr ehensiv e geriatric assessment. 
• Contraindications according to SmPC for the CDK4/6 
inhibitors that is planned to be used. Specifically, any 
hypersensitivity to the active substance or to any of the 
e xcipien ts or to peanut, soya (for ribociclib) or use of 
prepara tions c on taining S t. John’s Wort (for palbociclib) are 
c ontraindica tions. 
• Presence of visceral crisis, lymphangitis carcinomatosis, or 
lept omeningeal carcinomat osis. 
• History of any other cancer (except of non-melanoma skin 
cancer or carcinoma in situ of the cervix), unless in complete 
remission with no therapy for a minimum of 3 years. 
• Participating in other in terven tional trial. 

- Advanced hormone-
receptor (HR) posi�ve, 
HER2-nega�ve breast 
cancer.

- Age ≥ 70 years old
- No prior therapy for 

advanced disease 

Comprehensive geriatric 
assessment (CGA) through
self-administered geriatric 
assessment tool (mycarg.org)

Stra�fica�on factors at 
randomiza�on: type of CDK 
4/6 inhibitor (palbociclib vs. 
abemaciclib vs. ribociclib); 
type of endocrine therapy 
(ET; aromatase inhibitors vs. 
fulvestrant); level of 
vulnerability (vulnerable vs. 
frail)

Primary endpoint:
Time to treatment failure (non-
inferiority design)
Key secondary endpoints:
Overall survival
Overall treatment u�lity
Other secondary endpoints:
Progression-free survival
Time to chemotherapy ini�a�on
Toxicity
Quality of Life (QoL)
Time to QoL deteriora�on
Cost-effec�veness

Fit

Vulnerable or 
frail

Recommended dose of 
CDK 4/6 inhibitor plus ET

Recommended dose of
CDK 4/6 inhibitor plus ET

- 1 level dose of CDK 4/6 
inhibitor plus ET

Randomiza�on 1:1

Figure 1. IMPORTANT trial overview. 
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OTU is a c omposit e end point that will be assessed at
he first efficacy ev alua tion. OTU incorpora tes objective
nd par ticipant-repor t ed out c ome measures of anti-
anc er efficacy, t olerability and ac c eptability of treat-
ent providing a simple “good, in termedia te or poor”

a tegoriza tion of outcome . A cceptability will be assessed
hrough a single question “How worthwhile do you think
our treatment has been? ” with the following response
lternativ es: v ery much – quite a bit – a little – not at
ll. 

The time from randomization to first documented
vidence of disease pr ogr ession or death from any cause
efines PFS. The objective assessment for disease pro-
ression includes clinical ev alua tion, ev alua tion through

umor markers, and/or imaging ev alua tion according
o local practices and treating physician’s decision. The
v erall objectiv e assessment as performed by the treating
hysician will be consider ed . The date of clinical pro-
ression is defined as the date of the clinical assessment
t which pr ogr ession is identified . Participants who do
ot pr ogr ess will be censor ed a t the last da te they w er e
nown to be alive and progression free. 

Time to chemotherapy initiation is defined as the time
rom randomization until the initiation of chemotherapy
t any treatment line after CDK4/6 inhibitors. 

The time from randomization to death from any cause
efines OS. Participants who are not known to have died
ill be censored at the last date they w er e known to be

live. Deaths will be reported by sites up to 5 years for
ach participant. 

Toxicity will be assessed based on adverse events, as
raded by CTCAE version 5.0 before each cycle and up to
8 days after the end of CDK4/6 inhibitors. 

Health-related QoL will be assessed using three vali-
ated questionnaires, EORTC QLQ - C30, ELD -14, and EQ -
D-5L. The assessment will be performed every 3 months
uring the first 12 months and every 6 months thereafter
ntil disease pr ogr ession, participant/physician decision
 o st op, death, or up t o 24 months from trea tmen t initia-
ion. Thr ough questionnair es, time t o QoL det erioration,
efined as the time from randomization until any clin-

cally meaningful worsening (using minimal important
ifferences as cut-off [ 17 ]) of any QoL aspect measured
y the questionnaires will be assessed. 

Cost-effectiveness analyses will be performed by using
ealthcar e r esour ce utilization, length of life and QoL
ata captured during the trial. This data will be com-
lemented with self-reported non hospital healthcare
nd informal care utilization through a questionnaire
ombining elements of the iMTA Medical Consumption
uestionnaire [ 18 ] and the iMTA Valuation of Infor-
al Care Questionnaire [ 19 ], which will be assessed
  
every 3 months during the first 12 months and every
6 months thereafter until disease pr ogr ession, par-
ticipant/physician decision to stop, death or up to
24 months from trea tmen t initia tion whichever occurs
first. 

2.5. Pa rticipa nt timelines 

Eligible pa tien ts will be informed about the study by the
treating phy sician. Aft er informed c onsent, CGA will be
performed at baseline. Based on the CGA, two patient
cohorts will be defined as outlined abo ve. T he trea tmen t
with CDK4/6 inhibitors should start within 14 days after
r andomization. Endocrine ther apy is rec ommended t o
start at the same time as CDK4/6 inhibitors initiation but
a period of up to 28 days prior trea tmen t with endocrine
therapy is allow ed . 

The trea tmen t will con tinue un til canc er prog ression,
unac c eptable t oxicity or participant/phy sician decision
t o st op. In case of trea tmen t in t erruption due t o t oxi-
city, the participant will still be followed in ac c ordanc e
with trea tmen t phase follow -up scheme un til disease
pr ogr ession or up to 24 mon ths. A re-initia tion of CDK4/6
inhibitors during this period will not be considered as a
new trea tmen t line whenev er it occurs as long as ther e is
no disease pr ogr ession befor e r e-initiation. After the 24-
month period, the patients without disease pr ogr ession
or unac c eptable t oxicity will c on tinue the trea tmen t with
CDK4/6 inhibitors and endocrine therapy according to
local clinical practices but the pa tien t follow -up within the
IMPORTANT trial will be simplified to survival follow-up. 

All pa tien ts will be f ollowed f or survival from the end
of trea tmen t phase and for up to 5 y ears fr om tr ea tmen t
initia tion. Surviv al follow -up will be done every 12–
16 weeks or earlier if a survival update is r equir ed to meet
safety or regulatory needs. Survival information can be
obtained by clinical visits or telephone calls until death,
the pa tien t is lost to follow -up, or the pa tien t withdraws
consen t for surviv al follow -up. During the surviv al follow -
up period, the date of disease progression to CDK4/6
inhibitors (for pa tien ts con tinuing this trea tmen t after
the trial trea tmen t phase) and any subsequent trea tmen t
strategy will be captur ed . 

T he follo w -up stra t egy in t erms of trea tmen t efficacy
and toxicity resembles the current follow-up strategy in
clinical practice without additional blood tests or radio-
logical examinations. The follow-up will include toxicity
ev alua tion before each trea tmen t cycle as well as clinical
and radiological ev alua tion of trea tmen t efficacy every
3 mon ths. Pa tien t-report ed out c omes will be captured
thr ough self-questionnair es dur ing the study per iod. A
detailed description of study schedule is shown in Table 3 .
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.6. Sample size 

n this study, a noninfer ior ity study design is applied to
ulner able/fr ail cohort. TTF of 18 months is assumed for
he experimental arm and 16 months for the standard
rm with a small benefit of the experimental arm due
o the an ticipa ted lower ra te of discon tinua tion due to
oxicity. Considering a one-sided 5% sig nificanc e and
0% power, a noninfer ior ity hazard ratio margin of 1.19

transla ting in t o an absolut e marg in of 2.5 months in
TF) and a dropout rate of 10%, 346 pa tien ts should be

andomiz ed to pro ve noninfer ior ity of trea tmen t stra tegy
ith lower initial dose compared with full dose in terms
f TTF. 

There will be no formal statistical considerations
pplied to the fit cohort, but the cohort will be analyzed
ith descriptive statistics . C onsidering a distribution of

0% fit and 70% vulner able/fr ail pa tien ts, the study would
eed to screen 495 pa tien ts. Ther efor e, 149 pa tien ts in the
t cohort will be treated and follow ed , and 346 pa tien ts in
he vulner able/fr ail cohort will be r andomized. 

.7. Recruitment 

a tien ts will be recruited directly from the clinical sites
articipating in the trial ( Table 1 ) or will be r eferr ed

o them from nearby hospitals . C ompetitive recruit-
ent between the clinical sites will be ac c ept ed. The

ccrual period is 30 months and within this period
here might be institution-specific circumstances that
an impact the accrual rates in corresponding clinical
it es. Allowing c ompetitiv e r ecruitment incr eases the
ossibility for a suc c essful ac crual at the end of the ac crual
eriod. 

. M etho ds: randomization 

andomization is performed centrally using the elec-
r onic data captur e sy st em (eCRF) Greenlight Guru
linical. T he follo wing information will be r equir ed at
 andomization: str atification factor details; confirmation
f elig ibility; c onfir mation of wr itten infor med con-
ent and date and confirmation of completed baseline
GA. 

The randomization will be stratified by type of CDK4/6
nhibitor used (palbociclib vs ribociclib vs abemaciclib),
ype of endocrine therapy (aromatase inhibitors vs ful-
estrant) and level of vulnerability (vulnerable vs frail).
hese stra tifica tion factors will enable balancing the
tudy results in terms of potential differences related to
harmac olog ical pr operties (differ ent CDK4/6 inhibitors),

he biology of disease in terms of endocrine resistance
different endocrine therapies) or health status (vulnera-
le or frail). 
4. M etho ds: data collection, management & 

analysis 

4.1. Data collection methods & management 

Data protection and data security measures are imple-
mented for the collection, storage, and processing of par-
ticipan t da ta in ac c ordanc e with EU regulation 2016/679
General Data Protection Regulation. Patient-related data
from medical records will be c ollect ed through the eCRF
sy st em clinical. The trial enables a hybrid decentralized
appr oach wher e the initial pa tien t visit should be in-
person whereas the visits for efficacy and toxicity eval-
uation can be performed digitally according to local
practices. All pa tien t-report ed out c ome measures will
pr imar ily be c ollect ed electr onically thr ough the eCRF
sy st em supporting the decentralized approach of the
trial. If pa tien ts do not have ac c ess t o electronical means,
questionnaires will be sent to the pa tien ts by post thus
allowing data collection without the need for the patient
to be at the hospital in person. 

The data of interest has been defined by the
IMPORTANT tr ial steer ing c ommitt ee in ac c ordanc e with
the study prot oc ol c omplianc e, regulat ory requirements
enabling sponsor to test the hypothesis or answer
the trial-related questions. The collected data will be
pseudonymized with the key file to be kept secured
to each clinical site according to each site’s standard
operational pr ocedur es (SOPs). 

4.2. Statistical methods 

Efficacy analyses will be based on the in ten tion-to-trea t
analysis set. This population is defined as all pa tien ts
randomized to study trea tmen t. Pa tien ts in the fit cohort
will be analyzed separately as a control group. Safety
analyses will be based on the treated population, defined
as all pa tien ts receiving at least one dose of CDK4/6
inhibit or. Sensitivity analy ses may be perf ormed f or
relev an t end points, for example to consider differing
assumptions about missing data if there is a significant
number of missing data and will be detailed in the full
statistical analysis plan. 

For time-to-even t v ariables, Kaplan–Meier method will
be used to visualize curves based on trea tmen t groups
whereas median estimates with corresponding 95%
c onfidenc e int ervals (CI) will be presented by treatment
g roups. For time t o chemotherapy initiation and time
t o QoL det eriora tion, dea th due to any cause will be
considered as a competing event and the cumulative
incidence function will be used for visualization. Cox’s
Pr oportional Hazar ds model , if appr opriate, adjusting for
the cov aria tes of in terest, will also be used to compare
time-to-even t v ariables between the trea tmen t groups.
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rea tmen t and cov aria te estima tes, hazard ra tios and 95%
Is will be presented for all variables inc orporat ed in the
odels. For OTU, trea tmen t groups will be compared

sing or der ed logistic r egr ession to adjust for cov aria tes
f inter est. Tr eatment and c ovariat e estimat es, odds

atios and 95% CIs will be presented for all variables incor-
orated in the model. For toxicity, the maximum grade
er participant for each toxicity and rates of toxicities
verall and per cycle will be summarized descriptively for
ach trea tmen t group. Q oL aspects will be summar ized

or each trea tmen t arm a t each post -r andomization time-
oint, using adjusted for baseline mean scores and 95%
Is. These summaries and differ ences betw een tr ea tmen t
rms will be obtained and compared using a multilevel
 epeated measur es model ac c oun ting for da ta a t all
ost-baseline time poin ts. Da ta will also be summarized
escriptively using bar charts, box plots and summary

ables. Pr e-defined subgr oup analyses for each study
nd point will be performed based on stratification
act ors whereas explorat ory subg roup analy ses might be
erf ormed f or v ariables of poten tial in terest. 

. M etho ds: monitoring 

.1. Data monitoring 

he sponsor in collaboration with the contract r esear ch
rganization (CRO) has developed a sy st ematic, pr ior i-

ized , risk -based appr oach t o monit oring of this clinical
r ial. The r isks to clinical trial processes and clinical
rial data will be evaluated at both the sy st em level
SOPs, c omput erized sy st ems, personnel) and clinical
rial level (trial design, data collection, informed consent
rocess) against existing risk controls by considering: the

ikelihood of errors occurring; the extent to which such
rr ors w ould be detectable and the impact of such errors
n human subject protection and reliability of trial results.

.2. Harms 

 risk -based appr oach is used for trial quality manage-
ent. It is initiated by the assessment of critical data and

rocesses for trial participant protection and reliability
f the results as well as iden tifica tion and assessmen t of
ssociated risks . C ontinuous risk review and assessment
ay lead to adjustments in trial conduct, trial design or
onitoring approaches. 
In terms of risk-benefit ev alua tion of trial-specific

trat eg ies, patient information includes a detailed
escription on potential pros and cons of study inclusion.
pecifically, the implemen ta tion of CGA as a part of
he decision-making process can help clinicians to get
 better understanding of pa tien ts’ health sta tus. In
ddition, study participation will help the investigators
to get more insight into the use of CDK4/6 inhibitors in
breast cancer pa tien ts who are older than 70 years old.
Regarding potential cons, a slightly lower effectiveness
of a lower starting dose compared with a full dose cannot
be entirely excluded, although a lower starting dose of
CDK4/6 inhibitors has so far not been shown to be less
effectiv e compar ed with a full dose in pa tien ts older
than 70 years old. To mitigate this risk, suitable follow-up
strat eg ies will be performed to investigate how effective
the trea tmen t is and inf orm the in vestigat ors on how t o
continue with the tr eatment. Mor eov er, the possibility
of dose escalation to a full dose for patients randomized
to a lower initial dose is allowed at the discretion of
the investigator. An additional con when participating
in the study is the extra time needed for filling out
the questionnaires related to the trial. No additional
diagnostic or monitoring strategies will be applied to the
trial participants. 

An age-specific risk for older pa tien ts is the risk of
polyphar macy. Tr ial participants will r eceiv e additional
medications (CDK4/6 inhibitors and endocrine therapy)
but this trea tmen t stra tegy will be the same for the
pa tien ts even outside of the trial considering that eligible
pa tien ts are those considered from the treating physician
as suitable for trea tmen t with CDK4/6 inhibit ors. A s a
result, no additional medications will be given within the
trial. 

As a part of risk/benefit assessment during IMPORTANT
trial conduction, a toxicity -driven in terim analysis will be
performed when 100 pa tien ts have been included to
the study to ev alua te the toxicity rates and assess the
need for adaptations in terms of initial dose adjustment
strat eg ies for vulnerable/frail pa tien t cohort . A n Inde-
penden t Da ta Monit oring Committ ee (IDMC), c onsisting
of three independent clinical experts in oncology and
ger iatr ics, is responsible for providing external oversight
of pa tien t safet y in IMPOR TANT trial independently of the
IMPORTANT Tr ial Steer ing Committee. After reviewing the
agg regat ed t oxicity data, IDMC may rec ommend the trial
con tinue without modifica tions, con tinue with specific
modifications, or be stopped for safety c onc erns. There
will be no prespecified rules for stopping the trial due
to safety concerns. The recommendations of the IDMC
will be c ommunicat ed t o the IMPORTANT Trial St eering
Committee. 

5.3. Auditing 

The investigator/institution will allow site trial-
relat ed monit or ing, audits, Institutional R eview
Board/Independent Ethics Committees review and
r egulatory inspections. Dir ect ac c ess must be provided
to the CRF and all source documen ts/da ta, including



FUTURE ONCOLOGY 2945 

p  

r  

m  

M  

w  

d  

c  

(  

C  

i  

c

6
T  

t  

o  

f  

r  

N  

p  

r  

t  

p  

b  

i  

s  

a  

b
 

s  

t  

o  

p  

c  

o  

m  

l
 

a  

i  

p  

c  

s  

o

7
L  

i  

t  

e  

f  

b  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

r ogr ess notes, copies of laboratory and medical test
esults, which must always be available for review by the

onit or, audit or and regulatory inspector (e.g., European
edicines Agency and US FDA). The accuracy of the data
ill be verified by direct comparison with the source
ocuments. The sponsor and CRO will also monitor
 omplianc e with the prot oc ol and good clinical practice
GCP). The investigator should notify the sponsor and
RO immediately of any such inspection. Audits and

nspections may occur at any time during or after the
ompletion of the study. 

. Ethics & dissemination 

he trial will be carried out in c omplianc e with the pro-
 oc ol, the ethical principles laid down in the Declaration
f Helsinki, in ac c ordanc e with the In terna tional Council

or Har monisation (ICH) Har monised Guideline for GCP,
elev an t effective SOPs, the Clinical Trial Regulation (EU)
o 536/2014, the General Data Protection Regulation, the
rinciples of Good Clinical Practice and other relev an t
 egulations. Inv estigat ors and sit e staff must adhere
o these pr inciples. D eviation from the prot oc ol, the
rinciples of ICH GCP, or applicable regulations will
e treated as “prot oc ol deviation”. The investigator will

nform the sponsor and CRO immediately of any urgent
afety measures taken t o prot ect the trial participants
gainst any immediate hazar d , as w ell as of any serious
reaches of the prot oc ol or of ICH GCP. 

Prior to participation in the tr ial, wr itten infor med con-
ent must be obtained from each participant ac c ording
o ICH-GCP and to the regulatory and legal r equir ements
f the participa ting coun try. Each signa ture must be
ersonally dated by each signatory and the informed
onsent form must be retained by the investigator as part
f the trial r ecor ds. A signed copy of the informed consent
ust be given to each participant or the participant’s

egally ac c ept ed r epr esen ta tive. 
In terms of dissemination strategy, IMPORTANT trial

dopts open ac c ess practic es that impr ov e the openness,
nt eg rity and r epr oducibility of its out c omes. Scientific
ublica tions tha t will occur in the trial lifecycle, both in
 onferenc es and journals, will focus on the relev an t to the
cope of IMPORTANT trial . Mor eov er, scien tific publica tion
f the trial will be offered in the open ac c ess principle. 

. Conclusion 

evel I evidence supports the implemen ta tion of CGA
n older cancer pa tien ts, to r educe tr ea tmen t-rela ted
oxicity and impr ov e QoL [ 8–12 ]. CDK4/6 inhibitors plus
ndocrine therapy is the pr eferr ed tr ea tmen t approach

or pa tien ts with advanced HR + /HER2- breast cancer
ased on level I evidence derived from several pivotal
randomiz ed trials [ 1 ]. Moreo ver, this combination is the
pr eferr ed tr ea tmen t option for this pa tien t subgroup
ac c ording t o int ernational guidelines [ 14 ]. The EUSOMA
and SIOG guidelines dedicat ed t o older breast cancer
pa tien ts, rec og nize the combination of CDK4/6 inhibitors
and endocrine therapy as a suitable trea tmen t in older
pa tien ts but highligh ts the poten tial need of frequen t
dose adjustments [ 14 ]. Starting dose reduction of CDK4/6
inhibitors is a r elativ ely c ommon clinical practic e in
older breast cancer pa tien ts supported by limited evi-
dence [ 4 , 5 ]. Taken together, implementing CGA-based
approach in decision making for dose optimization of
CDK4/6 inhibitors in an older pa tien t popula tion with
well-documented higher risk for toxicity and trea tmen t
discon tinua tion due to toxicity, r epr esents an appealing
strategy. 

The IMPORTANT trial implements two approaches with
high level of evidence, namely the use of CGA-approach in
trea tmen t decision making of older pa tien ts with cancer
and the use of CDK4/6 inhibitors as the initial trea tmen t of
choic e, t o investigat e whether a c ommon clinical practic e
(starting dose reduction of CDK4/6 inhibitors in older
pa tien ts) with evidence of low certainty can be standard-
ized using a more individualized-based approach. 

The IMPORTANT trial is the first randomized controlled
trial tha t implemen ts a CGA-based stra tegy for decision
making r egar ding dose optimization of a targeted ther-
apy in older cancer pa tien ts and offers a framework on
how t o desig n and plan similar trials investigating dose
optimiza tion in terven tions in older pa tien ts. 

Article highlights 

Br east canc er tr ea tment overview in older pa tients 
• In patients with advanced hormone receptor- (HR-) 

positiv e/HER2-negativ e br east canc er, the c ombina tion of 
endocrine therapy with CDK4/6 inhibitors is the standard of care as 
initial treatment approach. 

• Older cancer patients are underrepresented in clinical trials, 
including pivotal trials on CDK4/6 inhibitors. 

• Real-world evidence studies have showed that older patients are at 
increased risk for adverse events when treated with 
implementation of CDK4/6 inhibitors; lower initial dose is common 
in clinical practice, though without evidence. 

• Compr ehensiv e geriatric assessment (CGA) seems to be a reliable 
tool for the optimization of treatment strategy in older cancer 
patients. 

IMPORTANT trial design 
• IMPORTANT is pr ag ma tic, multi-na tional , open-label , partly 

de-centr alized r andomized trial investigating whether a lower 
initial dose of CDK4/6 inhibitors combined with endocrine therapy 
is comparable to a full dose in older ( ≥70 years old) patients with 
advanced HR + /HER2- breast cancer that are assessed as 
vulnerable or frail based on CGA. 

• Eligible patients are older female or male patients ( ≥70 years old) 
with advanced HR-positiv e/HER2-negativ e br east cancer, not 
amenable for curative treatment and without prior therapy for 
advanced disease. 

• The follow-up strategy in terms of treatment efficacy and toxicity 
resembles the current follow-up strategy in clinical practice 



2946 A. VALACHIS ET AL. 

A

A  

c  

a  

d  

l  

a  

e  

o  

r
 

i  

a  

i  

A  

w  

m  

c  

e  

w  

m  

t  

d  

m  

c  

e  

w  

m  

B  

r  

i  

M  

w
r  

a  

i  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

without additional blood tests or r adiolog ical examinations. The 
follow-up will include toxicity evaluation before each treatment 
cycle as well as clinical and r adiolog ical ev alua tion of trea tment 
efficacy every 3 months. Patient-reported outcomes will be 
captur ed thr ough self-questionnair es during the study period . 

• A total of 495 patients are to be enrolled with 30-month accrual 
period with aim to recruit 149 patients for the fit cohort to be 
treated and follow ed , and 346 patients for the vulnerable/ frail 
cohort to be randomized. 

Ca t egoriza tion & randomization in IMPORTANT trial 
• Patients will be categorized based on self-reported CGA to fit or 

vulner able/fr ail depending on domains of age metrics that are 
impair ed . 

• Pa tients ca tegorized as vulner able/fr ail will be r andomized (1:1) to 
-1 level lower initial dose or full dose of CDK 4/6 inhibitors 
combined with endocrine therapy. Stra tifica tion factors during 
randomization are the type of CDK4/6 inhibitor used (palbociclib 
vs ribociclib vs abemaciclib), the type of endocrine therapy 
(aromatase inhibitors vs fulvestrant) and the level of vulnerability 
based on CGA (vulnerable vs frail). 

IMPORTANT trial end points 
• The primary end point is time-to-treatment failure; secondary end 

points include overall treatment utility, investigator-assessed 
pr ogr ession-fr ee survival , ov erall survival , time to chemotherapy 
initiation, toxicity, quality-of-life (QoL), time to QoL 
deterioration and cost-effectiveness. 

uthor contributions 

ll authors listed have c ontribut ed in all four aspects: substantial
 ontributions t o the c onc eption or desig n of the work; or the
c quisition, analy sis or in terpreta tion of data for the work;
rafting the work or revising it critically for important intel-

ectual c ont ent; final approval of the version to be published;
g reement t o be ac c ountable for all aspects of the work in
nsuring that questions related to the accuracy or integrity
f any part of the work are appropria tely investiga ted and
 esolv ed . 

A Valachis: c onc eptualization, methodology, r esour ces, writ-
ng – original draft, writing – review & editing, project
dministration, funding ac quisition. L Biganzoli: c onc eptual-

zation, methodology, r esour ces, writing – review & editing.
 Christ opoulou: c onc eptualization, methodology, r esour ces,
riting – review & editing. K Fjermeros: c onc eptualization,
ethodology, r esour ces, writing – r eview & editing. E Fountzila:
 onc eptualization, methodology, r esour ces, writing – r eview &
diting. J Geisler: c onc eptualization, methodology, r esour ces,
riting – review & editing. R Gomez-Bravo: c onc eptualization,
ethodology, writing – review & editing. P Karihtala: c onc ep-

ualiza tion, methodology, softw ar e, r esour ces, wr iting – or iginal
raft, writing – review & editing. P Kosmidis: c onc eptualization,
ethodology, r esour ces, writing – review & editing. A Koutras:
 onc eptualization, methodology, r esour ces, writing – r eview &
diting. H Linardou: c onc eptualization, methodology, resourc es,
riting – review & editing. H Lindman: c onc eptualization,
ethodology, r esour ces, writing – r eview & editing. I Martínez-

allester o: r esour ces, writing – r eview & editing. AB R odr íguez:
 esour ces, writing – r eview & editing. I Meattini: c onc eptual-
zation, methodology, r esour ces, writing – review & editing.
 Munoz-Mat eu: c onc eptualization, methodology, r esour ces,
riting – review & editing. M Othman: r esour ces, writing –

eview & editing, project administration. A Psyr r i: c onc eptu-
lization, methodology, r esour ces, writing – review & edit-

ng. Emanuela Risi: c onc eptualization, methodology, r esour ces,
writing – review & editing. Aglaia Schiza: c onc eptualization,
methodology, r esour ces, writing – r eview & editing. Nikolaos
Spathas: c onc eptualization, methodology, r esour ces, writing –
review & editing. M U tr iainen: c onc eptualization, methodology,
r esour ces, writing – review & editing. L Visani: conceptualiza-
tion, methodology, r esour ces, writing – review & editing. S
Ballest eros: c onc eptualization, methodology, resources, writing
– review & editing. I Basdekis: c onc eptualization, methodol-
ogy, softwar e, r esour ces, writing – r eview & editing. SD Hay:
c onc eptualization, methodology, r esour ces, writing – review
& editing. T Fotis: c onc eptualization, methodology, software,
r esour ces, writing – r eview & editing, pr oject administration.
S Fricker: c onc eptualiza tion, methodology, softw ar e, r esour ces,
writing – review & editing. G de Graaf: c onc eptualization,
methodology, softwar e, r esour ces, writing – r eview & editing.
M Jenset: c onc eptualization, methodology, r esour ces, writing
– review & editing. T Kant ers: c onc eptualization, methodology,
softwar e, r esour ces, writing – review & editing. K Lampropoulos:
c onc eptualization, methodology, software, resources, writing –
review & editing, project administration, funding acquisition. C
Markou: c onc eptualization, methodology, r esour ces, writing –
review & editing, project administr ation. K Mastor aki: concep-
tualization, methodology, software, resources, writing – review
& editing, project administration. C Nanou: c onc eptualization,
methodology, r esour ces, writing – review & editing, project
administration. JMR Aviles: c onc eptualization, methodology,
r esour ces, writing – review & editing. M Santaholma: conceptu-
alization, methodology, r esour ces, softwar e, writing – review &
editing. T Kosmidis: c onc eptualization, methodology, software,
r esour ces, writing – r eview & editing, pr oject administration,
funding acquisition. 

Financial disclosure 

This project has received funding from the European Union’s
Horiz on E ur ope Resear ch and Innov a tion Prog ram under g rant
agreement No. 101104589. 

Competing interests disclosure 

A Valachis has r eceiv ed unr estricted r esear ch grant fr om Roche
and MSD unrelated to current research project. P Karihtala
has been an investigator in studies funded by Lilly, Novartis
and Pfizer and has been inv olv ed in the advisory boards of
Lilly, No vartis and Pfiz er. I Meattini declares advisory board
par ticipation suppor ted b y Eli Lilly, Pfiz er, Astra Zeneca, Novartis,
Gilead, Menarini StemLine, SeaGen, Daiichi Sankyo. L Biganzoli
has r eceiv ed honoraria fr om Amgen, AstraZeneca, B oehr inger-
Ingelheim, Daiichi-Sankyo, Eisai, Exact Sciences, Gilead, Lilly,
No vartis, Pfiz er, Pierr e Fabr e , Roche , Sanofi, SeaGen and unre-
stricted r esear ch grant fr om Celgene, Genomic Health, Novartis
unrelat ed t o current research project. The authors have no
other relev an t affilia tions or financial inv olv ement with any
organiza tion or en tity with a financial interest in or financial
conflict with the subject matter or materials discussed in the
manuscript apart from those disclosed. 

Writing disclosure 

No writing assistance was utilized in the production of this
manuscript. 



FUTURE ONCOLOGY 2947 

E

T  

t  

t  

e  

b  

h  

A  

o  

R  

R  

(  

o  

t

O

A

R

P
o

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

thical conduct of r esear ch 

he authors state that they have obtained appropriate regula-
ory and ethical approvals from each country and will follow
he principles outlined in the Declaration of Helsinki for human
xperimen tal investiga tions. In addition, informed consent will
e obtained from the participants involved. The trial prot oc ol
as been assessed and appr ov ed by the following Ethical Review
uthorities: the Norwegian Ethics Committees for Clinical Trials
n Medicinal Products and Medical Devices, the Swedish Ethical
 eview Author ities (r efer ence nr 5.1.2-2024-000465), the Drug
esearch Ethics Committee of the Hospital Clínic of Barcelona

r efer ence nr: HCB/2023/0872), the Finnish National Committee
n Medical Research Ethics (reference nr T/119/2023), and the

er r itor ial ethical committee in Liguria. 

RCID 

ntonis Valachis https://or cid .org/0000-0001-6059-0194 

eferences 

apers of special note have been highlighted as: • of interest; ••
f considerable interest 

1. Li J, Huo X, Zhao F, et al. Association of c yclin- dependent
kinases 4 and 6 inhibitors with survival in patients with
hormone rec ept or-positive metastatic breast cancer: a
sy st ematic review and meta-analysis. JAMA Netw Open.
2020;3:e2020312. doi: 10.1001/jamanetworkopen.2020.2
0312 

2. Singh H, Kanapuru B, Smith C, et al. FDA analysis of
enrollment of older adults in clinical trials for cancer
drug registration: a 10-year experience by the US Food
and Drug Administration. J Clin Oncol. 2017;35(Suppl.
15):e10009. doi: 10.1200/JCO.2017.35.15 _ suppl.10009 

3. Howie LJ, Singh H, Bloomquist E, et al. Out c omes of
older women with hormone rec ept or-positive, human
epidermal growth factor r eceptor-negativ e metastatic
breast cancer treated with a cdk4/6 inhibitor and an
aromatase inhibitor: an FDA pooled analysis. J Clin Oncol.
2019;37:3475–3483. doi: 10.1200/JCO.18.02217 

4. Patt D, Liu X, Li B, et al . Real-w orld starting dose and
out c omes of palbociclib plus an aromatase inhibitor for
metastatic breast cancer. J Clin Oncol. 2021;39(Suppl.
15):e13021. doi: 10.1200/JCO.2021.39.15 _ suppl.e13021 

5. Pulido M, Brain E, Falandry C, et al . PALOM AGE, a
Fr ench r eal-w or ld cohort of elder ly w omen bey ond age
70 with advanced breast cancer receiving palbociclib:
baseline characteristics and safety ev alua tion. J Clin
Oncol. 2021;39:1012. doi: 10.1200/JCO.2021.39.15 _ suppl
.1012 

6. Cardoso F, Jacot W, Küemmel S, et al. Primary efficacy and
safety r esults fr om the AM ALEE trial ev alua ting 600 mg
vs 400 mg starting doses of first-line ribociclib in pa tien ts
with HR + /HER2 − advanced breast cancer. Cancer Res.
2023;83(Suppl. 5):PD17–12. doi: 10.1158/1538-7445.SABC
S22- PD17- 12 

7. Dale W, Klepin HD, Williams GR, et al. Practical
assessment and management of vulnerabilities in older
pa tien ts rec eiving sy st emic canc er therapy: ASCO guide-
line update. J Clin Oncol. 2023;41:4293–4312. doi: 10.120

0/JCO.23.00933  
•• A practical guide for assessment and management
of vulnerable older patients with cancer-based on
curren t e vidence and expert opinion from ASCO. 

8. Li D, Sun CL, Kim H, et al. Ger iatr ic assessment-
driv en interv ention (GAIN) on chemotherapy-r elated
toxic effects in older adults with cancer: a randomized
clinical trial. JAM A Oncol . 2021;7:e214158. doi: 10.1001/ja
maoncol.2021.4158 

9. M ohile SG, M ohamed MR, Xu H, et al. Ev alua tion of geri-
a tric assessmen t and managemen t on the toxic effects of
cancer trea tmen t (GAP70 + ): a cluster -r andomised study.
Lancet. 2021;398(10314):1894–1904. doi: 10.1016/S0140- 
6736(21)01789-X 

10. Seymour MT, Thompson LC, Wasan HS, et al. FOCUS2
Investiga tors; Na tional Cancer Research Institute Colorec-
tal Cancer Clinical Studies Group. Chemotherapy options
in elderly and frail pa tien ts with metasta tic colorectal can-
cer (MRC FOCUS2): an open-label, randomised factorial
trial. Lancet. 2011;377:1749–1759. doi: 10.1016/S0140-67
36(11)60399-1 

11. Corr e R, Gr eillier L, Le Caër H, et al . U se of a c omprehen-
sive ger iatr ic assessmen t for the managemen t of elderly
pa tien ts with adv anc ed non-small-c ell lung canc er: the
P hase III r andomized ESOGIA- GFPC- GECP 08-02 study. J
Clin Oncol. 2016;34:1476–1483. doi: 10.1200/JCO.2015.63.
5839 

12. Hall PS, Swinson D, Cairns Da, et al. GO2 trial investi-
gators. Efficacy of reduced-intensity chemotherapy with
oxaliplatin and capecitabine on quality of life and cancer
control among older and frail patients with advanced
gastroesophageal cancer: the GO2 Phase III randomized
clinical trial. JAM A Oncol . 2021;7:869–877. doi: 10.1001/ja
maoncol.2021.0848 

13. Goldst ein MJ, Pet ers M, Weber BL, Davis CB. Optimizing
the therapeutic window of targeted drugs in oncology:
potency-guided first-in-human studies. Clin Transl Sci.
2021;14:536–543. doi: 10.1111/cts.12902 

14. Biganzoli L, Battisti NML, Wildiers H, et al. Updated
r ecommendations r egar ding the management of older
pa tien ts with breast cancer: a joint paper from the Euro-
pean Society of Breast Cancer Specialists (EUSOMA) and
the In terna tional Society of Geria tric Oncology (SIOG).
Lanc et Onc ol. 2021;22:e327–e340. doi: 10.1016/S1470-20
45(20)30741-5 
•• Evidence-based and expert-opinion international
guidelines on the management of older patients with
br east cancer fr om the Eur op ean So ciety of Oncolo gy
Specialists and the International Society of Geriatric
Oncology. 

15. C ARG ger iatr ic assessment tool. Available at: https://ww
w.mycar g.or g/ (Ac c essed on 30 January 2024). 

16. Wildiers H, Mauer M, Pallis A, et al. End points and trial
design in ger iatr ic oncology r esear ch: a joint European
organisation for r esear ch and tr ea tmen t of cancer–
Alliance for Clinical Trials in Oncology–In terna tional Soci-
ety Of Ger iatr ic Onc ology position article. J Clin Onc ol.
2013;31:3711–3718. doi: 10.1200/JCO.2013.49.6125 
• A position paper on aspects r ela t ed t o trial design
and rele van t endpoin ts for r esear chers who design
clinical trials dedicated to older patients. 

17. Musoro JZ, Coens C, Fiteni F, et al. Minimally impor-
tant differences for interpreting EORTC QLQ - C30 scores

https://orcid.org/0000-0001-6059-0194
https://doi.org/10.1001/jamanetworkopen.2020.20312
https://doi.org/10.1200/JCO.2017.35.15_suppl.10009
https://doi.org/10.1200/JCO.18.02217
https://doi.org/10.1200/JCO.2021.39.15_suppl.e13021
https://doi.org/10.1200/JCO.2021.39.15_suppl.1012
https://doi.org/10.1158/1538-7445.SABCS22-PD17-12
https://doi.org/10.1200/JCO.23.00933
https://doi.org/10.1001/jamaoncol.2021.4158
https://doi.org/10.1016/S0140-6736(21)01789-X
https://doi.org/10.1016/S0140-6736(11)60399-1
https://doi.org/10.1200/JCO.2015.63.5839
https://doi.org/10.1001/jamaoncol.2021.0848
https://doi.org/10.1111/cts.12902
https://doi.org/10.1016/S1470-2045(20)30741-5
https://www.mycarg.org/
https://doi.org/10.1200/JCO.2013.49.6125


2948 A. VALACHIS ET AL. 

 

 

 

 

 

in pa tien ts with adv anc ed breast canc er. JNCI Canc er
Spectrum. 2019;3(3):pkz037. doi: 10.1093/jncics/pkz037 

18. M TA Pr oductivity and Health Resear ch Gr oup. Manual
iMTA Medical Cost Questionnaire (iMCQ). Rotterdam:
iMTA, Erasmus University Rotterdam; 2018. 
19. iM TA Pr oductivity and Health Research Group. Manual
iMTA Valuation of Informal Care Questionnaire (iVICQ).
Rotter dam: iM TA, Erasmus Univ ersity Rotter dam;2013. 

https://doi.org/10.1093/jncics/pkz037

	1.Introduction
	1.1.Background rationale
	1.2.Objectives
	1.3.Trial design

	2.Materials methods
	2.1.Study settings
	2.2.Eligibility criteria
	2.3.Interventions
	2.4.Outcomes
	2.5.Participant timelines
	2.6.Sample size
	2.7.Recruitment

	3.Methods: randomization
	4.Methods: data collection, management analysis
	4.1.Data collection methods management
	4.2.Statistical methods

	5.Methods: monitoring
	5.1.Data monitoring
	5.2.Harms
	5.3.Auditing

	6.Ethics dissemination-3pt
	7.Conclusion-3pt
	Author contributions
	Financial disclosure
	Competing interests disclosure
	Writing disclosure
	Ethical conduct of research
	References

