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ABSTRACT

Background Ageing is associated with an increased
prevalence of comorbidities and sarcopenia as well

as a decline of functional reserve of multiple organ
systems, which may lead, in the context of the disease-
related and/or treatment-related stress, to functional
deconditioning. The multicomponent ‘Prehabilitation

& Rehabilitation in Oncogeriatrics: Adaptation to
Deconditioning risk and Accompaniment of Patients’
Trajectories (PROADAPT)’ intervention was developed
multiprofessionally to implement prehabilitation in older
patients with cancer.

Methods The PROADAPT pilot study is an interventional,
non-comparative, prospective, multicentre study. It will
include 122 patients oriented to complex medical—
surgical curative procedures (major surgery or radiation
therapy with or without chemotherapy). After informed
consent, patients will undergo a comprehensive geriatric
assessment and will be offered a prehabilitation kit that
includes an advice booklet with personalised objectives
and respiratory rehabilitation devices. Patients will then be
called weekly and monitored for physical and respiratory
rehabilitation, preoperative renutrition, motivational
counselling and iatrogenic prevention. Six outpatient
visits will be planned: at inclusion, a few days before the
procedure and at 1, 3, 6 and 12 months after the end

of the procedure. The main outcome of the study is the
feasibility of the intervention, defined as the ability to

perform at least one of the components of the programme.

Clinical data collected will include patient-specific and
cancer-specific characteristics.

Ethics and dissemination The study protocol was
approved by the lle de France 8 ethics committee on 5
June 2018. The results of the primary and secondary
objectives will be published in peer-reviewed journals.
Trial registration number NCT03659123. Pre-results of
the trial.

,21% on behalf of PROADAPT working group

Strengths and limitations of this study

» The Prehabilitation &  Rehabilitation in
Oncogeriatrics:  Adaptation to Deconditioning
risk and Accompaniment of Patients’ Trajectories
(PROADAPT) programme is a prehabilitation pro-
gramme specifically tailored for older patients with
cancer.

» The programme was designed according to a mul-
tidisciplinary analysis of available evidence and ac-
cording to a multistep validation process involving
patients.

» The PROADAPT pilot study is a prospective and mul-
ticentre trial designed to evaluate the feasibility of
the intervention.

» Different secondary outcomes, including quality of
life, will be evaluated to better adapt the programme
to patient specificities.

» A specific attention will be paid to programme safety
and patient compliance to the programme.

INTRODUCTION

Many oncological situations involve complex
medical-surgical procedures that increase
the risk of patient deconditioning in older
and/or sarcopenic patients." This may lead
to a disabling cascade, a ‘domino effect’,
defined as the succession of adverse events
in response to a primary stress.” This is illus-
trated by increased morbidity and mortality”
and also a higher risk of unplanned hospi-
talisations for geriatric events, defined as
immobilisation syndrome, acute confusion,
undernutrition, falls, de novo urinary incon-
tinence and adverse drug events." These
generate frustration, appeals by patients and
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their families, additional hospital costs” and, more impor-
tantly, a reduced duration of life without disability.® One
of the responses to this situation is enhanced rehabilita-
tion after surgery.7

In order to reduce complications after surgery, preop-
erative rehabilitation (or prehabilitation) has often been
considered for the general population.” The majority
of the programmes include nutrition, physical activity,
motivational coaching and, for some, tobacco cessationS;
the level of evidence is high for preoperative nutrition,’
but it is low for physical exercise due to heterogeneous
programmes with often poor compliance' and is
deemed insufficient considering psychological prepa-
ration."" Some programmes adapted interventions on
nutrition, physical activity and motivational coaching to
geriatric patients but conclusions as to the effectiveness
of these are difficult to draw.'® It is also of note that Carli
et al did not report any significant difference in the
efficacy of prehabilitation versus postoperative rehabil-
itation only in 110 frail patients aged 65 years or above
operated on for colon cancer questioning the ability of
standard prehabilitation to improve outcomes for frail
older patients.

It would, therefore, potentially be of interest to widen
the spectrum of interventions included in prehabilitation
of older patients. To date, the other interventions known
to prevent hospital-related geriatric deconditioning
include comprehensive geriatric assessment,'* * jatro-
genic prevention (drug and care system related) 1917 and
hospital-to-home transition to limit the risk of early read-
mission of patients.18 In addition, some degree of individ-
ualisation is also needed since cancer in the older patient
is often associated with comorbidities, particularly cardio-
vascular disease,19 2 and the older population also has
a higher risk of loss of autonomy and cognitive impair-
ment, which can be increased with surgery.”'

In this context, and after a systematic analysis of
published data, we developed the Prehabilitation &
Rehabilitation in Oncogeriatrics: Adaptation to Decon-
ditioning risk and Accompaniment of Patients’ Trajec-
tories (PROADAPT), a geriatric multiprofessional
intervention programme. Such a multidomain interven-
tion should be evaluated according the methodology of
complex interventions evaluation.?* Hence, we designed
the PROADAPT pilot study to evaluate the feasibility of
such a complex intervention. This manuscript describes
both PROADAPT multidomain intervention and
PROADAPT pilot study.

METHODS AND ANALYSIS

Objectives

Primary objective

The primary objective of the PROADAPT pilot study
is to assess the feasibility of the programme, defined as
the achievement of at least one item of the programme
during patient follow-up.

Secondary objectives
The secondary objectives of the study are:

1. To assess the achievement of each item of the pro-
gramme independently of each other (rate of
achievement of all or part of the instructions).

2. To assess patient satisfaction with the programme
(online supplemental file 1).

3. To estimate the rate of compliance to items during
the various visits.

4. To evaluate the functional status and quality of life
(QoL) over 1 year following surgery (health-related
QoL and other dimensions).

5. To assess post-treatment complications, their rates
and their severity at 30 and 90 days according to
the Clavien-Dindo and National Cancer Institute
Common Terminology Criteria for Adverse Events
(NCI-CTCAE) version 4 classification systems.25

6. To estimate the postoperative mortality at 30 and 90

days.

. To estimate the costs of treatments (health system).

8. To study the therapeutic strategies (treatment com-
pletion rate).

9. To estimate the progression-free survival (PFS) rate
at 1 year.

10. To estimate the overall survival (OS) at 1 year.

11. To estimate the tolerance of treatments.

12. To assess the change in geriatric covariates over 1
year.

N}

Study design

PROADAPT pilot study is a prospective, non-comparative
multicentre conducted in seven centres of the Auvergne-
Rhone-Alpes region of France.

Study sites and participants

The study population will include older patients iden-
tified during multidisciplinary consultation meetings
and oriented to complex medical-surgical curative
procedures in the study centres (Lyon Sud Hospital,
Croix Rousse Hospital and Edouard Herriot Hospital
from the Hospices Civils de Lyon, Nord-Ouest
Villefranche-sur-Saéne  Hospital, Annecy-Genevois
Hospital, Chambery Hospital and Lyon-Villeurbanne
Médipodle).

Inclusion criteria are: age 270 years or 260 years with
significant comorbidity (Cumulative Illness Rating Scale
for Geriatrics >3*°) or disability (Activities of Daily Living
(ADL) score <6/6 (27)), histologically or cytologically
proven cancer, life expectancy >3 months and planned
complex medical-surgical procedure with curative intent.
Complex medical-surgical procedures are defined as
major abdominal surgery (breast excluded), either mini-
mally invasive or open.

Exclusion criteria are: other malignancy within the
previous 5 years (except for adequately treated carci-
noma in situ of the cervix or squamous carcinoma of
the skin or adequately controlled limited basal cell skin
cancer), unable to be regularly followed for any reason
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(geographic, familial, social and psychological) or with
any mental or physical handicap at risk of interfering with
the appropriate treatment.

A screening of older patients will be systematically
performed during multidisciplinary meetings and
described in the Consolidated Standards of Reporting
Trials flow diagram of the article reporting the study.

INTERVENTION

The PROADAPT intervention programme was devel-
oped on a multidimensional and multidisciplinary basis.
From January 2016 to April 2018, nine regional meet-
ings were organised, gathering 40 representatives of the
following medical and paramedical specialties: geriatri-
cians, nutritionists, surgeons (subspecialties: gynaecology,
digestive surgery and urology), oncologists, anaesthesiol-
ogists, nurses, physiotherapists, occupational therapists
andadapted physical activity monitors. A systematic review
of published data were conducted in the following axes
to provide a graded state-of-the-art nutrition, physical
activity, patient education, medication rationalisation,
cardiovascular optimisation, transition and standard-
isation of surgical procedures. Based on the qualitative
grading of existing data, a modified Delphi method was
used to covalidate the content of the standardised inter-
vention checklist and the feasibility of the implementa-
tion of each point of this checklist (table 1).

A PROADAPT booklet was developed; it is a stan-
dardised, adapted and evolutive tool designed to explain
physical exercise and nutrition counselling and to ensure
the collection of patients’ day-to-day achievements. The
first version was tested by candidate patients before the
validation of the current (version 3) of the booklet.

PROADAPT standardised geriatric intervention programme

includes

» Preoperative physical activity, including strength and
endurance exercisexgroup activities over 4+2 weeks.
Interventions with a high level of evidence were
retained, according to an ongoing umbrella review of
systematic reviews (http://www.crd.york.ac.uk/PROS-
PERO, Ref CRD42020100110%"%%).

» Nutrition: nutrition before and after physical activity,
preoperative and postoperative immunonutrition+ar-
tificial nutrition (ie, enteral or parenteral nutrition)
according to international guidelines.’

» Patient (and caregiver) education and coaching (on
nutrition and physical exercise) according to a weekly
schedule with the activation of integrated supports.”’

» Standardised intervention procedures, according to a
checklist established in consensus with surgeons.

» Enhanced rehabilitation will be promoted according
to international guidelines.”

» Pharmaceutical medication conciliation and treat-
ment optimisation according to a centralised process
with pharmaceutical expertise.

» Bridging interventions for hospital-to-home transi-
tion, according to a proposed standardised proce-
dure including training of dedicated nurses and
postdischarge phone calls follow-up over the 12 weeks
after surgery. In practice, only two or three people
from the coordination centre team are in charge of
coaching for all patients. In the future, a nurse coach
will be trained in each centre and will be responsible
for patient coaching. Interventions with a high level
of evidence were retained, according to an ongoing
umbrella review of systematic reviews (http://www.
crd.york.ac.uk/PROSPERO, Ref CRD42017055698).

The intervention is designed to be implemented at

different moments of patient care (table 1).

During the prehabilitation period

A dedicated nurse, trained in patient education by the

coordinating centre team (‘coaching nurse’), presents

himself or herself to the patient for:

» Presentation of the programme to the patient and his
or her caregiver(s).

» Personalisation of the PROADAPT booklet (see
further) to the patient’s characteristics.

» Collection of personal data, nutritional and func-
tional habits.

» Geriatric assessment using standardised scores (cogni-
tion using the Mini-Cog screening tool,” depres-
sion using the geriatric depression scale in 4 and 15
items (GDS4/GDS15),” nutrition using the Mini-
Nutritional Assessment (MNA)®®).

» Collection of the information to be sent to the phar-
macist: comorbidities and comedications.

» Anticipation and organisation of the future appoint-
ments (anaesthetists, stomatherapists and others).

» A weekly visit or phone call according to a structured
interview for health education and transmission of
nutritional and functional advice (see further).

Nutritional care is based on:

» A personalised evaluation of nutritional balance and
nutritional needs of the patient according to dietitian
diagnosis based on measured intake and international
recommendations.

» A weekly follow-up of weight and nutritional intake. If
the coaching nurse identifies an unfavourable nutri-
tional trend, he or she reports it to the referring physi-
cian and nutritionist.

» Artificial nutrition if needed according European
Society for Clinical Nutrition and Metabolism recom-
mendations.”** %

» Preoperative immunonutrition during 7 days before
surgery.”

Total body rehabilitation:

» Two to three times a week: strength exercise (each
time with dedicated exercises for upper and lower
limbs, as well as abdominal muscles; 20—45 min each
sequence).

Roche M, et al. BMJ Open 2021;11:€042960. doi:10.1136/bmjopen-2020-042960


http://www.crd.york.ac.uk/PROSPERO
http://www.crd.york.ac.uk/PROSPERO
http://www.crd.york.ac.uk/PROSPERO
http://www.crd.york.ac.uk/PROSPERO

Open access

panuiuo)

uoljel|Iouod
uoljeolpall pasijenus)

ue|d AyAnoe [eaisAyd
aAneJsado-aid ayy Jo Buinsing

uled [eulwopqy «

Buiiwon/eesneN <«

:JO Juswabeuew [ewndo

oyejul painses)\ o

anNo yblop <«

:uo paseq ue(d [euoiIINN

HEI1S 3y} O] saljndIyIp aJed
S,Jualjed JO uoIEdIUNWWOD |[BD
auoyd Ap@am-1q asinu Buiyoeon

uaye)} Usaq dABY SUOIIEOIPaW [BIJUSSSD
pue paddols usaq aAeY SUOIIEDIPSW [B[JUSSSBUOU BINSUT
sixe|Aydoid wisijoquiaoquuoIy} SNOUSA
pue anoignue Buipiebas seonoeld 1seq Bulsixe 0} aleupy <
uoneI|Iou0d

uoieoIpPaW PasIeilUs) IO} SBOIAPY UOIIeI|IOU0D UOEDIpaW pasleliua)

jusiedino se

pasn 1 apispaq e (sleyjem ‘Ba) saoinep Buijiem aAlsissy
ysi Anful @onpal 0} JuswuolIAUS [edIsAyd meiney
uolsuajodAy 21}e1SOYHO 10} 3o8yD

AdeJsay} [euolyednooo Jo/pue [edisAyd Ape3
:sauljapIinb

a9o110e4d 1s9q Buipioooe aled :Aiebins J|

AAAA

(un uoneyigeyas
a1 JO UoI12ISIp 8y} O))

uled [eulwopqy <« a|qissod se
Buiiwon/easneN <« Ales Se Liels pjnoys Buipasy [eJaius Jo aXejul POo) [eWION

:JO Juswabeuew jewndQ (elseyseeue aiojeq
eI painses)y o SNOUZ O} dn spinbi| Jeso) 1Sk} pinjy PaUSHIOYS JOPISUCD) <

anIno yblop < :sauljapInb
:uo paseq ue(d [eUOIIIINN aonoeud 1s8q Buipioooe ase) :Aisbins |
uonueaid s1eojn ainsseid jJels

BurioyuOW BuloBp [BUOOUN
uonuaaald uonosyUl 0B} ABuun
uonNu

ayenbape ureurew 03 Ayjiqe

“ 8y} 0} @oUale)eId S JUBled JO UOIBDIUNWWOY
<«
sl IR} <
<«
<«

s||eo suoyd / sysIA 8sinu Buiyoeon

suoljeoldwoo Areuownd

ured aynoe aAljesado-lad
juswuredw aAIHuUBoS/WNLIBP
{(3s1198Y0)

4e1s 8y} 0} seinoIP

21e0 pue adualsjaid
S,]usljed JO uolBOIUNWWOD
piem uolel|iqeyal sy}

ul }SIA 8sinu mc_comoo

A

(ssullepInb 14VIS

:sauljepInb so1oeid 1589 BUIPIoooE 8IBD /ddOLS) Uolesiwiido juswiesl) pue

UOI}eI|IOU0D UONEDIpaW pasielius)

dn-moj|o} [BUUOIIOUN}

+ Auanoe |eoisAyd dnoub :|-pA
‘2-M ‘e-M ueld Ayanoe [eoisAud
uonen|ens

seouewlouad [eoisAyd -

uolINuoUNWIWI
aAlesado-aid+ybram -dn

MOI|O} [eUORLINU T -AA

1yb1em -dn moj|o} [euoRIINU :Z-AA
1yb1em - dn-moj|o} [euORIINU E-AA
ayelul

painseawl uo paseq ueld [euonuUINN
uolen|eAs [BUOIIINU i{7-AA

s||eo suoyd Apespn

‘(,uolresepisuooal paiinbal,) seoualejeid
pue sanjeA s jualied ay} UM Juaisisuod
swa|goid Bujusyeaiyi-ay| Ajleirusiod 4oy

yoeo.idde ue pue ainpaoo.d [eoibins
Y} YHIM PSJEIDOSSE SHSH MU SSNOSIp

‘SOAI}0BIIP ©OUBAPE BUiIsIXe Uum sjualjed U] o

Joyew-uoisioap ayebouns Jo Axoid

aleoy}jesy s,jusied JUsWNOOP PUB WUUOD

SOAI}08IIP
aoueApe Buipnjoul ‘seouaisjeid Juswieal)
pue s|eob jusned JUBWNOOP PUB WIUOD <«

:seulepIinb

aonjoeid 1s8q BuIpI0OOE 8JED 18300

jueijed pesijeuosiad e Jo AisAleQ
‘uonejussaid-4jes asinu Buiyoeo)

UOI1BI|I2uU0D
uoneoipsy

Aunnoe [eoisAuq

uonuinN
suonuaAIaUl
BuiBpuq
uoljeonps ¥
Buiyoeoo asinN

[eoiBins—eoipew x8|dwod Jsye pue Buunp ‘eioyeq) sdels [eo1B0ojouUIYD SAISS800NS B} PUB SUIBLLIOP JUsIoup 8yl 03 Buiploooe syse) :ewwelboid | dvavodd

(seanpaooud
I slqeL

Roche M, et al. BMJ Open 2021;11:€042960. doi:10.1136/bmjopen-2020-042960



Open access

‘juswieal] by 0} pely 01 |00] Buiusalog pue suondiosaid

.su0sIad J9P|Q J0 001 BUIUSBIOS ‘IHVIS/ddOLS ‘Souoloafel] Siusiied J0 uswiuedwoooy pue ysu Bujuonipuoos o} uonieldepy :souesBoouQ Ul uolel|igeysy g Uoiel|igeysld ‘1dvavodd

uoneluswa|ddns uodl A] JopISU0D :A1abins |
uonuanaid s1a99jn ainssaid

uonuanaid uoiosyul 1oeJ} Aeuun

uonunu a1enbape urejuiew oy Ayjiqe

dsH (e}

suoljeoldwod Areuownd

ured a1noe aajesado-1ed

juswuredw aAiHuboo/WwNUIBP

:1s1po8yobulpunos aaizesado-isod Ajreq

SUO[1EOIPaW OkIPJed PajEdIPUI JO UOIFeNUIIUOD
juswabeuew olweuApowsey aedoiddy

SpINj} SNOUaABJUO 8sh snofoipnp

elwisylodAy

pue suoljeoldwoo Areuownd aaijeladoisod Jo uouanald
abewep aAlau pue s1ad|n ainssaid ploAe 0} salbajens
sa|bajess

uonuanaid pue UoIeoNI1EI}S MSI BaSNEU aAljeIadoisod
sanbjuyoa) Buneds-pioido 1o [epow-inN

Aioisiy ured payoaliq

10J3u09 ured anoidwi pue suoled)dwod aajjesadolsod
ploAe 0} senbiuyos) [euoifal Jo uoljeiepIsSu0) o
‘seuljeping

ao110e.4d 1s9q Buipiodoe aled :Aisbins §|
a1sedyioo} ondasiue Japisuod :Aiebins j|

AAA AA AAAAAAAALAAA

sainpaosoid
[eoibins jo
uoljesipiepuels

psnuiluc) | 9jqel

Roche M, et al. BMJ Open 2021;11:€042960. doi:10.1136/bmjopen-2020-042960



Open access

Table 2 PROADAPT pilot trial: questionnaires and
screening tests

Domain

Autonomy ADL and IADL

Geriatric screening G8

Physical activity RAPA and AIPVQ

Quality of life QLQ-C30, QLQ-ED14, EQ-5D-3L
and SF-36

Locomotion and balance TUG test and SPPB

Pain Pain Scale

Nutrition Nutrition Scale

Tiredness severity FSS

Depression/anxiety MNA and GDS4/GDS15

Cognitive assessment Mini-Cog

Fall risk assessment Tinetti test

Breathlessness Borg Scale

ADL, Activities of Daily Living; AIPVQ, Physical Instrumental
Activities of Daily Living (in French: Activités Instrumentales
Physiques de la Vie Quotidienne); EQ-5D-3L, EUROQOL
evaluation of quality of life in five dimensions and three levels;
FSS, Fatigue Severity Scale; GDS, Geriatric Depression Scale;
IADL, Instrumental Activities of Daily Living; MNA, Mini-Nutritional
Assessment; PROADAPT, Prehabilitation & Rehabilitation

in Oncogeriatrics: Adaptation to Deconditioning risk and
Accompaniment of Patients’ Trajectories; QLQ-C30, quality

of life questionnaire core 30 of the European Organisation for
Research and Treatment of Cancer (EORTC); QLQ-ELD14, Older
patients-specific quality of life questionnaire in 14 items of the
EORTC; RAPA, Rapid Assessment of Physical Activity; SF-36,
Short Form 36 Health Survey Questionnaire; SPPB, Short Physical
Performance Battery.

» Twotothree timesaweek: endurance exercise (walking
or cycle ergometer), 20—-45 min each sequence.

» Three times a day: respiratory physiotherapy.

» Once a week (if possible): group activities (according
to the centre organisation and home-hospital
distance).

Pharmaceutical ~ conciliation and  optimisation
according to Screening Tool of Older Persons’ Prescrip-
tions and Screening Tool to Alert to Right Treatment
criteria version 2*° and international recommendations
concerning perioperative care’: to be transmitted to the
surgical and anaesthesia team without any obligation to
change patient care.

During perioperative period

The coaching nurse contacts the surgical team for trans-

mission of:

» Patient’s personal data.

» Physical (nutritional, functional and/or comorbidi-
ties) as well as psychological difficulties.

» Results of medication conciliation.

During rehabilitation period
The coaching nurse contacts the rehabilitation team for
transmission of:

» Patient’s personal data and care course.

» Physical (nutritional, functional and/or comorbidi-
ties) as well as psychological difficulties.

» Results of medication conciliation.

The rehabilitation programme is left to the discre-
tion of the rehabilitation team (standard care and local
habits).

A weekly phone call from the coaching nurse to
the rehabilitation team for nutritional and functional
follow-up, as well as medication conciliation.

During hospital-home transition period
The coaching nurse contacts the patient’s general practi-
tioner for transmission of:
» Patient’s personal data and care course.
» Physical (nutritional, functional and/or comorbidi-
ties) as well as psychological difficulties.

» Results of medication conciliation.

Biweekly phone call of the coaching nurse to the patient
for nutritional and functional follow-up.

Advice for optimisation of symptom management:
abdominal pain, nausea, vomiting and so on.

Participant timeline
Six successive evaluations are planned for the participants.
The inclusion visit is planned during a geriatric consul-
tation planned at least 7 days before the start day of the
complex medical-surgical procedure. If the complex
medical-surgical procedure is delayed for any reason or
the patient receives a neoadjuvant treatment, the preha-
bilitation period may be prolonged up to 9 months. In
such cases, the frequency of the phone calls is decreased

(from 1/week to 1/month) after 4 weeks. During the

inclusion visit, lasting about 1 hour, the following data are

collected:

» Clinical (blood pressure, heart rate, Eastern Coopera-
tive Oncology Group (ECOG) score” and comorbidi-
ties), laboratory (albumin, prealbumin and C reactive
protein) and paraclinic (year of birth, sex, weight,
height, body mass index and change in weight over
the last 3 and 6 months).

» All concomitant treatments and drug conciliation.

» The history of the disease (primitive site, metas-
tases, histology of the initial tumour and presence of
tumour markers).

» Radiological disease assessments (date and nature).

» Standardised geriatric assessment using validated
questionnaires with a particular attention on phys-
ical activity and nutrition (ADLSS/ instrumental ADL
(IADL),” G8,* Rapid Assessment of Physical Activity, "’
daily physical instrumental activities (Physical Instru-
mental Activities of Daily Living (AIPVQ)),42 Euro-
pean Organisation for the Research and Treatment
of Cancer Quality of Life Questionnaire (EORTC
QLQ-C30)* and Elderly specific questionnaire in 14
items, (QLQ-ELD14),* the EUROQOL evaluation of
quality of life (EUROQOL EQ-5D-3L) evaluating five
dimensions: mobility, self-care, usual activities, pain/
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Table 3 PROADAPT pilot study: flow diagram

Pre therapeutic visit (0-5 M1, M3 and

Baseline days before intervention) M6 M12 End of study visit
Comprehensive geriatric assessment
G8 x X X
ADL/IADL X X X
GDS4/GDS15 x x x
Mini-Cog X X X
MNA X X x
QLQ-C30 X X x x
QLQ-ELD14 x x x x
EQ-5D-3L X X x x
Pain scale X X X x x
Nutrition scale X X X X X
Socioeconomic evaluation X
Physical and respiratory assessments

FSS X X x x
SF-36 X X X X
Timed Up and Go X X x
SPPB X X X X
Borg Scale X x x
RAPA questionnaire X X X X
AIPVQ Scale x X X X
Tinetti test X X X
Equimog evaluation X X X
Triflo 1l X X

Voldyne X X

Physical activity data collection X X X X

Patient satisfaction
Standardised questionnaire

X

ADL, Activities of Daily Living; AIPVQ, Physical Instrumental activities of daily living (in French: Activités Instrumentales Physiques de

la Vie Quotidienne); EQ-5D-3L, EUROQOL evaluation of quality of life in five dimensions and three levels; FSS, Fatigue Severity Scale;
GDS, Geriatric Depression Scale; IADL, Instrumental Activities of Daily Living; MNA, Mini Nutritional Assessment; QLQ-C30, quality of
life questionnaire core 30 of the European Organisation for Research and Treatment of Cancer (EORTC); QLQ-ELD14, Older patients-
specific quality of life questionnaire in 14 items of the EORTC; RAPA, Rapid Assessment of Physical Activity; SF-36, Short Form 36

Health Survey Questionnaire; SPPB, Short Physical Performance Battery.

discomfort and anxiety/depression in three levels,45

fatigue short form inventory (SF-36),* short phys-

ical performance battery (SPPB),"” Timed Up and

Go (TUG) test,48 nine-item Fatigue Severity Scale,49

MNA,” GDS4/GDS15,”* Mini-Cog,” Tinetti test,”

Borg Scale,”’ Pain Scale” and Nutrition Scale®)

(tables 2 and 3).

» Delivery of the ‘PROADAPT kit’ during a meeting
with a dedicated paramedic (nurse, physiotherapist,
ergotherapist and so on) to:

- Provide to the patient Voldyne (Hudson RCI,
Temecula, California, USA) and Triflo II (Tyco
Healthcare, Mansfield, Massachusetts, USA) in-
centive spirometry devices for inspiratory muscle
training.

Present the PROADAPT booklet that includes a
battery of exercises and nutritional counselling
specifically designed for this older population:

Muscle strengthening of the upper limbs (six ex-
ercises, three difficulty levels), lower limbs (six
exercises, three difficulty levels), abdominal wall
(four exercises, three difficulty levels); objective:
two to three sessions per day for a total duration
of between 20 and 45 min.

Endurance/aerobic activities (seven exercises,
three difficulty levels with three duration objec-
tives); objective: every day.

Inspiratory muscle training with Voldyne and
Triflo II devices; objective: three sessions per day
for a total duration of 30 min.
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- General nutritional counselling adapted to the
older population: food enrichment, intermeal
collations and oral nutritional supplements.

- Fulfil a 3-day food statement that allows, in the 7
days after inclusion, to deliver a dietitian-driven
personalised nutritional counselling. If needed, in
case of unfavourable nutritional parameters, artifi-
cial nutrition is introduced.

» Prescription, if needed:

- Of home physiotherapy according to the
PROADAPT programme for respiratory training
sessions and physical activity training sessions.

- Of oral nutritional supplements.

- Of usual medicines, adapted following pharmaceu-
tical review.

» For patients requiring inpatient follow-up, hospital
admission for a few days in a rehabilitation unit for a
physiotherapeutic programme and/or artificial nutri-
tion (enteral preferred).

During the preintervention period, phone calls by a
dedicated paramedic are planned (once a week for the
first 4 weeks and then once a month until the interven-
tion). Calls are semidirected interviews focused on the
patient’s autonomy, physical activity, appetite and sleep
over the last period (week/month). A special attention is
paid to encouraging patient motivation and compliance
to the programme.

The pretherapeutic visitis scheduled when possible within
the 5 days before the day of the intervention. This visit
is performed in the surgery or radiotherapy unit only if
the visit is necessary before the intervention and does not
modify standard therapeutic care; it collects:

» Clinical, laboratory and paraclinic data.

» All concomitant treatments and drug conciliation.

» Data concerning pain, nutrition, fitness and physical
tests (tables 2 and 3).

During the postintervention period, paramedics
trained in clinical research will resume follow-up phone
calls as before the intervention once a week for 12 weeks
after day 0 (DO0), and once a month up to 12 months after
DO. DO is defined as the last day of surgery (day of the last
resumption of surgery in the limit of 30 days after the first
intervention) or the last day of radiotherapy. For weekly
calls, a margin of +2 days is allowed, and for monthly calls,
a margin of +7 days is allowed.

Visits at 1, 3 and 6 months after the intervention (+7 days):
the patient may have started an antineoplastic treatment
according to standard of care. The visit could be with the
surgeon, the radiotherapist or the oncologist according
local habits. The data to be collected are:

» Clinical (blood pressure, heart rate and ECOG
scale”), laboratory (albumin, prealbumin and C reac-
tive protein) and patient characteristics (weight and
body mass index).

» All concomitant treatments and drug conciliation.

» Patient care (surgery and complications and treat-
ment for the cancer).

» Radiological disease assessments (date and nature).

How to eat right
How to drink right

Oral nutritional
supplements

‘ < Physical activities
)} Breathing activities

Figure 1 PROADAPT programme: interventions at the
patient’s level. PROADAPT, Prehabilitation & Rehabilitation
in Oncogeriatrics: Adaptation to Deconditioning risk and
Accompaniment of Patients’ Trajectories.

Endurance

Muscular
strenghtening

Group activities

» QoL, pain, nutrition, fitness, physical performance
through questionnaires and tests regarding (tables 2
and 3).

» Hospital costs related to complications.

The end of study visit is planned at 12 months (per-
protocol) or at the date of trial premature discontinuation
(£7 days) for the collection of the data listed previously.
In addition, and in case of omission of one or more of the
intermediate visits, data relating to complications occur-
ring during the post-therapeutic period are collected.

OUTCOMES AND MEASUREMENTS

Primary outcome

The main outcome measure will be the proportion of
patients who have completed at least one item in the
PROADAPT programme after 12 months after DO. The
workshops of the programme are:

» Physical and respiratory rehabilitation.

» Renutrition session.

» Telephone nurse follow-up.

Secondary outcomes
The secondary outcomes of the study are:

The feasibility of each stage of the programme inde-
pendently of each other (rate of achievement of all or
part of the instructions).

» Preoperative  physical

(figure 1):

Muscle strengthening.

Respiratory rehabilitation.

Endurance work.

Preoperative nutrition counselling (figure 1).

Drug reconciliation/iatrogenic prevention.

Pretherapeutic follow-up calls.

Postsurgery or postradiotherapy follow-up calls.
Patient satisfaction with the overall programme at the
end of the study (end of follow-up or study discontinu-
ation) estimated using a questionnaire (online supple-
mental file 1).

To assess the change over time before surgery of: phys-
ical parameters and exercises, inspiratory parameters and
exercises (Voldyne and Triflo), as well as weight and food
intake (qualitative and quantitative assessments).

» To assess the change over 1 year of:

rehabilitation  including

vVvyyvyy
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- Physical performance (SPPB, gate speed and TUG
test) and functional independence on ADL,™
IADL* and AIPVQ.*

- Nutritional parameters of the patient (weight, al-
buminaemia and appetite).

- Health-related QoL for patients based on QLQ-C30
and ELDI4 (five dimensions: mobility, disease
burden, emotional and physical functioning, and
tiredness).”* %

- Pharmaceutical conciliation.

» Estimate the rate and nature of postoperative compli-
cations at 30 days (NCI-CTCAE).

» Estimate the rate and nature of postoperative compli-

cations according to the CCI (Comprehensive Compli-

cation Index) at 30 and 90 days.

Estimate postoperative mortality at 30 and 90 days.

Estimate the 1 year OS rate.

Estimate the 1 year PFS rate.

Estimate the longitudinal change of QoL according to

QLQ €30, ELD14 and EQ-5D.

Estimate treatment costs (health system).

Study therapeutic strategies (treatment completion

rate).

» Estimate the change of geriatric covariates over 1 year.

vvyyvyy

vy

Sample size calculation

The programme will be considered feasible, at the patient
level, if all or part of the programme is implemented in at
least 50% of the included patients (=alternative hypoth-
esis). This threshold was defined in line with previous
studies on prehabilitation for older cancer patients that
reported compliance rates between 16% and 95%.% %
Considering that the PROADAPT programme is complex
even if tailored to older patients, we anticipate modest
compliance rates.

To reject the null hypothesis of programme feasibility
in less than 35% of patients, with an alpha risk of 5% and
a power of 90% (beta=10%, bilateral test), the number of
subjects required is 111; accounting for 10% non-treatable
patients, a total of 122 patients should be included.
The included patients will be analysed according to the
intention-to-treat principle.

Data management and statistical analyses

Data are monitored by a clinical research assistant (CRA).
Inconsistencies will be reported to the study investigators
in order to decide whether the data should be corrected
or considered as missing. Any changes in the data will be
reported.

Data analyses will be performed by the data manage-
ment and analysis centre. The analyses will be carried out
by an independent statistician with the latest version of
the R software environment (R Core Team. R: A language
and environment for statistical computing. R Foundation
for Statistical Computing, Vienna, Austria. URL https://
www.R-project.org/). All of the characteristics collected
will be subjected to a descriptive analysis.

Descriptive analyses

A flow diagram will describe the data available for the
patient population at baseline and during each follow-up
visit. Eligibility criteria for treated patients will be verified,
as well as follow-up and end of study visits. Reasons for
premature end of study will be provided.

Characteristics of the study population, numbers and
proportions of missing values will be reported. Patient
characteristics will be described using mean and SD
or median and IQR for quantitative variables, and
frequencies and distribution for categorical variables. A
comparison of baseline characteristics between patients
with complete follow-up and those with attrition will be
performed. If needed, methods for handling missing data
(multiple imputation, mixed model or auxiliary variable)
will be used when appropriate.

Primary analysis

The proportion of patients who have completed at least
one PROADAPT programme activity 12 months after the
start of treatment will be estimated using mean and SD.

Secondary analyses
Time-to-event variables: follow-up, 0S and PFS
The probabilities of events at specific measurement times
will be estimated according to the Kaplan-Meier method.
Medians of eventfree survival will be reported by treat-
ment arm with its 95% CI, if the number of events allows
estimation of the median.

OS and PFS probabilities at 12 months (after the day of
the last revision of surgery or the last day of radiotherapy)
will be provided with 95% CI.

Quality of life

Analyses of the QoL data will be performed according
to the modified intention-to-treat principle: all included
patients, regardless of compliance with the eligibility
criteria and whether they were followed-up and for whom
the QoL scores are available at inclusion will be included
in the analysis. Patient QoL, linked to health, will be anal-
ysed after 3 months through five dimensions: mobility,
disease burden, emotional and physical functioning, and
fatigue.

Data monitoring

The successful completion of the database is ensured by
the hospital CRA. The hospital CRA also ensures compli-
ance with the study protocol. The sponsor CRA verifies
that the rights of the participants are respected.

End of study

Patients leave the study either on a per-protocol basis
during the ‘end of study visit’ on month 12 after the inter-
vention or at any time during the conduct of the study if
they no longer wish to participate. However, as indicated
in the information letter to the patients/caregivers, the
data collected before exclusion may be used as part of
the study.
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Confidentiality

Correspondence tables will be kept in a separate file that
does not contain clinical data. The access to the nomina-
tive information is protected by a password, and confiden-
tiality is guaranteed by the study.

Protocol amendments

Any important modification requiring a new ethics
committee approval will be communicated in future
publications. Any potential impact of protocol modifica-
tions on the results will be discussed as appropriate.

Trial status
Patient enrolment began on 3 July 2018. Data are
currently being collected.

Patient and public involvement

Patients were involved at different steps of the trial:
during the development of the PROADAPT booklet,
several (n=30) patients were asked to answer an anony-
mous questionnaire in order to improve its ergonomics;
the information letter and consent form for the study
were reviewed by the patients committee of the Ligue
Nationale de Lutte contre le Cancer (a French association of
cancer patients).

DISCUSSION
Discussion of the intervention
Prehabilitation has long been conceptualised as an
effective means of improving the functional capacity of
the individual to enable them to resist various stressors.
Originally developed in the military as the association
of physical training to improve strength and endurance,
improvement of nutritional intake and general educa-
tion,” it has been transposed into medicine and major
surgery—initially when an ICU admission is planned—at
the beginning of the century.59

Despite a growing interest in the medical community for
prehabilitation, and particularly cancer prehabilitation,
the level of evidence for specific interventions remains
too low for it to be implemented in everyday practice.
Among the main limitations include the heterogeneity
of programmes, sometimes poor patient compliance and
the fact that most studies were small pilot studies devel-
oped for patients fitter and younger than those who are
likely to benefit the most from prehabilitation. Another
point to emphasise is that most programmes include only
one intervention—physical, nutritional or psychological
rehabilitation—while multimodal interventions are often
considered to be more effective in older populations.

Considering these points, the PROADAPT interven-
tion was developed according to an innovative manage-
ment strategy since it started in 2016 by multiprofessional
meetings conceived as brainstorming sessions in order
to develop a multidisciplinary programme dedicated
to prehabilitation and follow-up of older patients. The
multidisciplinary conception of the intervention, the

particular attention paid to older patients’ specificities
and the previous experience of the participants in various
fields, including patient education, cognition and physio-
therapy, are hopefully the warrants of the most tailored
approach to the target population. For example, a large
font was used in the booklet and the illustrations are
highly schematic and highly contrasted, and further-
more, each sentence was verified by a panel of patients
in order to ensure correct understanding. This resulted
in high rate of satisfaction regarding the booklet that was
evaluated by 30 patients (unpublished data).

This pilot study is the first step towards an ambitious
programme, since the PROADAPT programme will
be evaluated in the future in two randomised studies,
PROADAPT-ovary/ EWOC-2 (NCT04284969) and
PROADAPT sus-mesocolic, designed to evaluate the
impact of the PROADAPT programme on post-treatment
complications versus usual practice. In order to favour
patient compliance and follow-up, an eHealth tool,
ID-PROADAPT, has been developed that will help super-
vise the course of patients’ care.

Discussion of the study design

In line with the previous points, this pilot study was
designed to answer the critical question: is a multidomain
prehabilitation programme feasible in an older cancer
population? This question encompasses several points:
is the programme physically adapted to an older popula-
tion? Is such a programme applicable in ambulatory care?
How to build pedagogical tools adapted for such ambu-
latory use? Are such pedagogical tools understandable?
What is the compliance of the patients to each domain
of the intervention programmer... Another point is to
understand is whether the patient’s care team accepts
such intervention; however, this point was previously eval-
uated by Ghignone et al, ° who demonstrated through an
international survey that surgeons are generally in favour
for such programmes since 71% of them would accept
to prehabilitate their elderly patients 4 weeks before
surgery, if such intervention is proven to be effective.
Nevertheless, the participation of surgeons and anaes-
thetists during initial brainstorming sessions was of major
interest since they greatly enriched the structure of the
programme.

Thus, the construct of this trial may appear as highly
complex with overabundant secondary endpoints, but this
design encompasses as much as possible the complexity
of preventive care in an older population, which has to
mix adaptation to the target population and the ability to
maintain compliance over time.

Ethics and dissemination

The study sponsor is the Hospices Civils de Lyon, respon-
sible for study insurance and pharmacovigilance. The
study protocol (V2) was approved by the Ile de France
eight ethics committee on 5 June 2018 and cover all
sites involved in this study. The amended versions were
as follows: V3 dated 23 October 2018 (change in the
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recruitment period and addition of new investigation
centres), V4 dated 17 May 2019 (request for an addi-
tional 12-month extension, update with the General Data
Protection Regulations (GDPR) and update of the patient
booklet) and V5 dated 17 July 2020 (addition of a cohort
of 30 patients to test the follow-up programme with the
ID-PROADAPT eHealth tool (online supplemental file
2), request for an additional 8-month extension). The
current version is the V5 dated 17 July 2020, authorised
on 10 September 2020. The research will be carried out
in accordance with the Helsinki Declaration and Inter-
national Conference on Harmonisation-Good Clinical
Practice Guidelines. The trial protocol fulfils the SPIRIT
2013 checklist (online supplemental table 1) and WHO
trial registration data set (online supplemental table
2). The study complies with the principles of the data
protection act in France and with the GDPR in force in
Europe. Each investigator must collect a written informed
consent at the beginning of the procedure. This consent
is retained in the patient’s medical chart. The patient can
stop participation in the study at any time with an oral
instruction given to the investigator or CRA. Patients will
be informed of additional amendments according to the
law in force.

The results of the primary and secondary objectives
will be published in peerreviewed journals. All authors
of future publications will have to meet the criteria for
authorship stated in the Uniform Requirements for
Manuscripts Submitted to Biomedical Journals by the
International Committee of Medical Journal Editors.
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