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TMEPIARYH [IPQTOKOAAOY

H nopodoa S1daxtopiki} peAétn otoxedel o1 diepedvion g enidpoaong g Beparevtikig
ACKNONG GTNV TPOANYT] TNG AEITOVPYIKNG EKATOCTG KAt TNG VLOKAWIKAG KopdioToEukdtnTag
o& aobeveig mov vrofdArovral oe duvnTiKG Kapdlotodiky avikapkivikh Bepaneia. H épguva
EVIGOOETAL OTO OVaOUOUEVO Medio NG KupdlooykoAoylog, To 0moio EMIKEVIPOVETHL OTN)
ddyvoon, npdinym kol dwyxeipion Tev Kopdyyslekdv smahokdv mov oyetiloviar pe tig
ovyypoves avikapkivikeg Depaneies. H avEavopevn emPioon tov oykoloyikav acbevov £xet
avadeifel Ty KapdloToIKOTNTE O OTUOVIIKY ot poaxpompddesuns voonpoTnToe Kol
AgrTovpyikng emPapuvarg, YeYovog Tov KabioTd arapaitnTn TV avamTtusy anoTEAEGUATIKGOY
CTPATTYIKAV KupdlonpocTtosiag

H perémn éxer oyedwotsl og mpoormiki], tuvyoiomowmpévn, eheyydpevn xhvikhy dokiuf
napdAiniov opddwv (parallel-group randomized controlled trial) pe oysdaoud early versus
delayed-start. Ztn perétn Ba cvppetéyouv evijhikeg aoBeveic pe Sidyvaon cvpmayode M
paToAOYIKAG Kaxonfelag, o1 omolol mpdkertan va vofindodv oe duvnmikd kepdiotofikn
CUCTIHATIKY avikopkiviky Bepaneio. Metd v apyikf aioAdynen ko tv smPefainon tov
kprmnpiov emie&potnTog, ol cuppetéyovie Ba Tuyotomolovvtol pe oveioyia 1:1 og &0
ouddeg: opado mpowng evaplrng Bepamevtikiic doknong (early exercise group) kot opdda
kalvotepnuévng évapéng mapéppoong (delayed-start group).

H mapépPaon 6o amotereitor amd Sounpévo mpdypappe Beporsvtikig Goknong Sibpkelog
dmdexn efdopddmv, to omoio Bo cuvdvdler wepbdfo GoKNOT KoL OOKNGEG HUTKHG
evduvapwonc. H epappoyr tov npoypaupatog 8o wpaypatonocitonl péom vppidikod poviéion
rapépPacng, 1o onolo Ba mepthapPdverl emPrendpeves cvvedpieg o KAviKS meptfdilov ko
Kat’ oikov cuvedpieg doxnong pe &€ anostdceng nupakorovbnon. Ot coppetéyovieg g
opddog mpdipng mapéuPaong Bo Eexwvoldv 1o mPOYpApNS GoKnong &vidg TOV TPMTOV
gfdopddav and v Evopén e aviikapkilvikhg Bepaneing, evd o1 GUPRETEXOVTES NG Oubddog
reBuotepnuévng évapéng Bo Aapfdvouy apykd ) cuvidn Khavikr povtida kot O Egkivody
10 1010 TPOYPOUP AoKNONG HeTd TNV svdidyeon aflohdynon.

O afrohoynoeig g perens Ba mpaypoatomoodviar o Tpic tpokaopiopéva Ypovika onpeio:
Kot v apykn afordynon (baseline — T0), otovg tpeig uiveg (T1) kot otovg € urfveg (T2).
To mpwtedov katodnkTkd onpeio g pekéng opileton capmc wg M petafoin g péyiotg
npocAnymg ofvyévov (VOgpeak), Omwg ovti] exktipudrol UECH  KOPSLOOVOTIVEVGTIKAG
doxiaciag kénwong (cardiopulmonary exercise testing — CPET). Zuykekpipéve, T0 Tp@TEboV
KeTtoAnktikd onueio Tng perétng Oa sivar m petePorny g VOzpeak amd tnv apyixi

a&ioddynon £og Ty agoidynon ctoug tpeig prveg (T1).

HopdAAnia pe to mpotedov katornktued onuefo, m perérn Bo zmepiopfdver xon
molvnapapeTpikt) afroddynorn Sevtepoyevdy sxPdocwv. Avtée Ba mepihapBavovy Seikteg
pooxapdlokig Asitovpylag péowm vrepnyoxopdoypapiog, dmong 10 KAdopo e&bhbnong g
aprotepng kothiog (LVEF) kot 1 dwepnng nopapdpeao (global longitudinal strain — GLS),
Kapdwekotg Prodeikteg uvoxoapdraxns PAGRNe (vynitig evaishnoiag tpomovivny kot NT-
proBNP), xabdg war deixteg Aertovpywkng wavotmtac. H Aertovpywrdy afiohdynen Bo
neplaapPbver doxipocieg énwg 1 doxipasia Padiong & Aertdv (6-Minute Walk Test —
6MWT), ot oroleg enLTPENOVY TNV EKTIUMOY T1|¢ AELITOVPYIKIG KOTAGTOONG UKOUN Kol GE
neputdoelg émov dgv mpaypotonoteiton pérpnon VOspeak. Emmhéov, Ba oforoynBei 1
oyettllopevn pe v vyeia mowvtn e (o péow tov emvpopévou epotnuatoroyion EORTC
QLQ-C30.



H octaniotia] avéivon Ba mpoyporonombel cOhupovae pe v opyq intention-to-treat. Ot
cuveyels petafanteg Bo mapovoidloval og uécog pog kot TUIKA odkiion 1 wg Sdpecog
KoL VOO TETAPTNHOPLKS EDPOG, AVAAOYE, LE TNV KOTAVOLT TOV Se80pUEVOIV, EVED 0L KATyOopIKé]
petapinteg o mopovardovial g amdluteg Kon oyeTkés cuyvotntes. Mo n chykpion Tov
Baowadv yupoxmpioTikdv Tov opddov Oo xpnoipomomBoltv KatdAAnAeg OTATICTIKEC
dokipacisg, omwg To Student’s t-test 1§ 1o Mann~Whitney U test yio ovveyeic petapAntég won
10 % test yio katnyopkég petafinzéc.

H xdpta avaAvon g anoTeAeGpaTIKOTITAS TG RopépPaons Bo mpaypatomowdel ue poveého
gnavoAapfovipevay petpioeny, 6nwg WKTd ypopukd poviéha (mixed-effects models) 1
repeated-measures ANOVA, mpokelpévov va diepeovnbel i odinienidpaon petold ouddog
Kol xpovov otn petaBorn] tng VOqpeak xou tov dsvtepoyevav exPdcewv. Emmidov, Bo
npaypotononfoly moAvmapayovIiKG Hoviéia mpocappocuéva yio mibuavods ouyyuTikole
mapdyovieg 6mog nhkia, pdAo ko thmog aviwopkwvikig Bspaneiog. To eninedo crotTioTiac
cnuaviikotnTag Go oprotel oto p<0,05.

The present doctoral research project aims to investigate the role of structured therapeutic
exercise in preventing functional decline and subclinical cardiotoxicity in patients undergoing
potentially cardiotoxic anticancer therapy. This research is situated within the rapidly evolving
field of cardio-oncology, which focuses on the prevention, early detection, and management of
cardiovascular complications associated with modern cancer treatments. The significant
improvement in cancer survival rates over recent decades has shifted clinical attention toward
long-term treatment-related complications, with cardiotoxicity emerging as a major contributor
to morbidity and reduced functional capacity among cancer survivors

The study is designed as a prospective, randomized, controlled parallel-group clinical trial
employing an early versus delayed-start design. Adult patients diagnosed with solid or
hematological malignancies who are scheduled to receive potentially cardiotoxic systemic
anticancer therapy will be eligible for participation. After eligibility screening and completion
of baseline assessments, participants will be randomized in a 1:1 ratio into two groups: an early
exercise intervention group and a delayed-start exercise group.

The intervention will consist of a structured 12-week therapeutic exercise program combining
aerobic training and resistance exercises. The program will be delivered through a hybrid
intervention model that integrates supervised exercise sessions in a clinical setting with home-
based exercise sessions supported by remote monitoring. Participants allocated to the early
intervention group will initiate the exercise program within the first weeks following the
initiation of anticancer therapy. In contrast, participants assigned to the delayed-start group will
initially receive usual care during the first phase of the study and will subsequently begin the
same exercise intervention following the intermediate assessment.

Outcome assessments will be conducted at three predefined time points: baseline (T0), three
months (T1), and six months (T2). The primary endpoint of the study will be the change in
peak oxygen uptake (VOqpeak) assessed through cardiopulmonary exercise testing (CPET).
Specifically, the primary endpoint will be defined as the change in VOzpeak from baseline to
the three-month evaluation (T1). This outcome reflects the central focus of the study on the



preservation of cardiorespiratory fitness during exposure to potentially cardiotoxic cancer
therapies.

In addition to the primary endpoint, the study will incorporate a comprehensive evaluation of
several secondary outcomes. These will include echocardiographic indices of myocardial
function, such as left ventricular ejection fraction (LVEF) and global longitudinal strain (GLS),
as well as circulating cardiac biomarkers indicative of myocardial injury, including high-
sensitivity troponin and NT-proBNP. Functional capacity will also be assessed using clinical
functional tests such as the Six-Minute Walk Test (6MWT). These functional assessments are
particularly important as they allow the evaluation of physical performance and functional
status in sitnations where direct measurement of VOzpeak may not be feasible. Furthermore,
health-related quality of life will be evaluated using the validated EORTC QLQ-C30
questionnaire.

Statistical analyses will be conducted according to the intention-to-treat principle. Continuous
variables will be presented as mean £ standard deviation or median with interquartile range
depending on the distribution of the data, while categorical variables will be reported as
frequencies and percentages. Baseline characteristics between groups will be compared using
appropriate statistical tests, including Student’s t-test or the Mann—-Whitney U test for
continuous variables and the chi-square test for categorical variables.

The primary analysis of the intervention effect will be performed using repeated-measures
statistical models, such as mixed-effects models or repeated-measures ANOVA, in order to
evaluate the interaction between group allocation and time on changes in VO,peak and
secondary outcomes. Additional multivariable analyses will be conducted to adjust for
potential confounding variables including age, sex, and type of anticancer therapy. Statistical
significance will be defined as a two-sided p-value of less than 0.05.






