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[NTEPIAHYH

H loipwén COVID-19 otovg avBpomovg ekdnidvetat pe nma £og cofapd
CUNTTOMATA HE DYNMAG Upetd. Piya, KOmmon £o¢ Kut GUVOPOHo 0o&eing
avanveusTikig dvoyépetac (ARDS), cofapn ieypoviy, oy, dvchettovpyio
tov (otikdv opydvov kot propel va odnynoet akopn kat oto Odvaro. Exat
amodeybel o611 ot cofap Aoipwén COVID-19. mapotmpeitor  £vrovn
gvepyonoinon e mTAENG kat evbobinhak] Suchettovpyia, mov 0dnyolv cuyvd
ce OpopPotikéc smmhokés t000 o1 EAePiKn) 0G0 Kal GTHV wpTIPLEK)
KukhoQopia. ApkeTéc UEAETEC £X0VV TEPLYPAYEL TV ENAYOUEVT oo Tov SARS-
CoV-2 evdotmhax] PAaPn oy ofeia adhd Kot oty peta-ofeio Ao g
vooov, N oroia mlavag v cupPdrietl oTIC ETMOES Tov cuvopopoy «lLong
COVID-19» kat otov gupévovto Kivouvo avemBountov  KapoyyEtuKoy
oopfaviov. Quivetat Ot 1) evéoONAK] SLGAEITOVPYIN GTOUG VOGT|GUVTEG
acbevelc pmopei vo Tapopeivel 6 GYEGN HE TOUG [11) VOONOUVTEG UPKETOVG
LNVES HETA TN pOALVEY akopa Kot ot aobeveic mov dev yperdotkuy voonisia,
ovte o&vyovobepuneia. Tavtoypova n hoipmén COVID-19 smnpealer kot ™
kapdid. ‘Exouv meptypapel mAN00¢ and SluQopeTIkeés Kapdlakég emOPAGELS TOV
KULOIVOVTOL G0 PEHOVOMEVES 0LENGELG BLOSEIKTMV VEKPMOTC HLoKapdiow £mg
olein xkopdiaki dusiertovpyia Kat pookapditida .

H kopdlomvevpovikn amokutdotacn o acbevels pe mvevpovio 1 Kepdlakn
OVETAPKELD KATEYEL CIUAVTIKO POLO GTIV AOENGT TNG IKAVOTNTUS GOKNGNG, 611
Bedtioon g Asrtoupyikng Kotdotaong tov acbeviv  kabog kot oty
GMOTPOT]  HUKPOYPOVIOV  EMUTAOKGOV. Zuvolkd To Swbécipa  dedopdva
vroomnpilovy v Wéa Ot o Kapdomabsic oobeveiq, ta mPOYpAUHATL
AMOKUTAGTUGNG PeATidivouy v gvdobniukn iettovpyia, daitepa Otav avt
EIVOL OT|ULOVTIKG PELOHEVT).

H mpotapyiki) vrobeon e HEAETNG OTOYEVEL GTI] SLEPEBVIION TG EMIOPUCTS
gVOG TTPOYPAULATOC KUPSIOUVUVATVEVGTIKNG UMOKATAGTAGNG, otV Bedtinong
g eviobnhakic Suohettoupyiag Kot TV S1eTapuymv GTO upINPLEKkd Toiymua
tov aclevav pe maperfovoa Aoipwén COVID-19 eve tavtoypova Ba



peietnBolv Kot OeikTeg KUpOWKNG ALITOLPYIHS (GUGTOAIKAG KUt SLUGTOAKNC).
Ipotedbav  KataAnkTikd onueio g perémne Ba eivar 11 Pehtioon g
EVOOONAMUKAG AL1TOLPYING KOl TNG GpTNPIKNG OKANplag oTnV opdda g
UTOKOLTAGTUOTC CUYKPLTIKG LLE TNV OUAdH EALY YOV, ALVTEPELOVTE KATUANKTIKGA
onpeia Bu eivar 1 petaforr] SEIKTOV CLGTOMKNG Kt SLUGTOMKNAG AELTOVPYING
Kot 1 HETaPOAN o€ SEIKTES POPTIONG TG UPIGTEPNC KOLAUC KUOGOS Kul pHeETaBOAN
og JEIKTES PAEYLOVIS GTOV 0pO.

2 napovoo pedétn Ba ovppetdoyovv evijlikes aocbeveic pe emiPePurwpévn
naperbovoa Aoipmin COVID-19 ot omoiot gite vooniedtnkav gite dy1. ['a Toug
acbeveic mov voonievtrikav 0o cvppetdoyovv acbeveic GAwv Tov otadiov
Katdtacng e Papvmrag vocov cvupove pe tov [aykoopo Opyaviopod
Yyeiag (ITOY). Ot aobeveic Bu tuywomombovv oe 2 ouades. H pia opdda
acbevov Ba GUUUETEXEL GE éval OROKANPOUEVO TPOYPUHUE ATOKUTACTUCTC
(rehabilitation) Suipkernc 3 unvav ce cuvepyaosio pe v A’ Tavemotuakn
[Tvevpovoroyua) Kiwvikny tov INNOA “"ZQTHPIA™ kat 1 devtepn opddo
(eléyyov) e Ba ocvppetéyet. Ov acbeveig Ba evtaybodv oto mpdYpapua
UTOKATACTAGNG TOLAGYIGTOV 6 gfdopddec amd v nuépa mov £rufav to
ggimpo and 10 vocokopeio. Ilpo kar petd g £vtadng 610 TPOYPULLL
amokutdotaons Bu pedetnBel: o) 1 ALITOVPYIKY) KATAGTUGT] TOL (PTNPILKOV
diktbov  kar  Tov  evdobniion, P) M Kapdwkn  Asitovpyic e
NAEKTPOKAPSIOY PAPT Lot 12 amayoyov  kalog kol SwBopukikn
VTEPNYOKAPAOYPA@IKY) Hehétn v) Ba petpnBodv deikteg @heypovig kat mRéng,
HLoKapSIKa £vEUIO KAl VATPLOUPTTIKG TEMTIOWL.

Ewwotepa, n evoobniwakn Aertovpyio Bu extiunbBei pe pérpnon tov FMD
(Flow-Mediated Dilation) xut n apmpux] okinpie Qo extiunOsi  pe
vroloyiopo tov PWV (Pulse Wave Velocity) kot tov Al (Augmentation index).
H vrepnyokapdoypapikn perétn Ba mepthapfavetl eKTiunon e CLGTOAKN G
rertovpyiag apioTepic Kal Sefldg KoL, KubMS Kul EKTIHNON S1MGTOAKIG
Agrtovpyiag.
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ABSTRACT

COVID-19 infection in humans manifests with mild to severe symptoms
ranging from fatigue. cough. high fever. up to acute respiratory distress
syndrome (ARDS), severe inflammation. sepsis. and dysfunction of vital organs
and can even lead to death. It has been shown that in severe COVID-19
infection, marked activation of the coagulation cascade and endothelial
dysfunction are observed. often leading to thrombotic complications in both
venous and arterial circulation. Several studies have described the SARS-CoV-
2-induced endothelial damage in the acute as well as in the post-acute phase of
the disease, which may contribute to the effects of the “Long COVID-19"
syndrome and the persistent risk of adverse cardiovascular events. It appears
that endothelial dysfunction in convalescent COVID-19 patients may last for
several months after the acute disease. even in patients who did not required
hospitalization or oxygen supply therapy. Moreover. several different cardiac
effects have been described ranging from isolated increases in biomarkers of
myocardial necrosis to acute cardiac dysfunction and myocarditis.
Cardiopulmonary rehabilitation in patients with pneumonia or heart failure has
an important role in increasing exercise capacity, improving patients’ functional
status, and preventing long-term complications. Overall, the available data
support the idea that. in cardiovascular patients. rehabilitation programs
improve endothelial function, particularly when it is significantly impaired.
The purpose of this study is to investigate the effect of a cardiorespiratory
rehabilitation program on the improvement of endothelial dysfunction and
arterial wall properties of patients with convalescent COVID-19 infection. The
impact of cardiopulmonary rehabilitation program on systolic and diastolic
cardiac function parameters will also be studied. For the purpose of the study
patients with confirmed past COVID-19 infection who were either hospitalized
or not will be enrolled. All participants will be randomly allocated into 2 groups



The first one group (Rahabilitation group) additional to instructions for gradual
recovery of their usual physical activities will be assigned to a comprehensive
rehabilitation  program lasting 3 months and the second group (Not
Rehabilitation-Control group) will be given instructions for gradual recovery of
their usually physical activities. Patients will join the rehabilitation program at
least 6 weeks from the day they were discharged from the hospital. At the
beginning of the study and at the end of the study (following the 3 months
recovery period) the following parameters will be studied: a) the endothelial
function and the arterial wall properties, b) cardiac function with a 12-lead
electrocardiogram as well as a transthoracic echocardiographic study c¢) blood
biomarkers of inflammation and coagulation, cardiac troponic levels as an idex
of myocardial injury and natriuretic peptides.

In particular, endothelial function will be assessed by measuring FMD (Flow -
Mediated Dilation) and arterial stiffness will be assessed by calculating PWV
(Pulse Wave Velocity) and Alx (Augmentation index). The echocardiographic
study will include an assessment of left and right ventricular systolic function,
as well as an assessment of diastolic function.



