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ZAKUJUCNO POROCILO
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A. PODATKI O RAZISKOVALNEM PROJEKTU

Osnovni podatki o raziskovalnem projektu

Sifra projekta: IRP-2017/01-04

OCENA OPTIMALNEGA VOLUMSKEGA STANJA PRI BOLNIKIH
NA NADOMESTNEM ZDRAVUENJU Z DIALIZO S POMOCIO
Naslov projekta: ULTRAZVOKA PUUC IN BIOIMPENDANCE TER VPLIV

VOLUMSKEGA STANJA NA 24-48H KRVNI TLAK, ARTERISKO
TOGOST IN PREZIVETJE

Vodja projekta: prof. dr. Robert EKART, dr. med.
Trajanje projekta (leta, od-do): 5 let 6 mesecev 24.11.2017-23.5. 2023
. . li (d .000, -
Velikost projekta :LEJ]R)ma WSS veliki (do 50.000,00 EUR)

B. REZULTATI IN DOSEZKI RAZISKOVALNEGA PROJEKTA

1. Porocilo o realizaciji predloZenega programa raziskovalnega projekta - opis raziskave
(izhodica, predstavitev problema, metode dela), ugotovljeni rezultati in uporaba (najvec
do 3 strani)

Volumska preobremenitev je vodilni dejavnik tveganja za smrt in srénozilne dogodke pri
bolnikih s koncno ledvi¢no odpovedjo na nadomestnem zdravljenju. Zgodnje prepoznavanje
volumske preobremenitve lahko pri teh bolnikih prepreci srénozilne posledice. Klini¢ni znaki
volumske preobremenitve so pogosto nezadovoljivi, da bi z zanesljivostjo lahko odkrili
bolnike s tveganjem. Po drugi strani nam standardne tehnike za meritve izvenceli¢nega in
krvnega volumna ne podajo dovolj informacij o osnovnih parametrih sréne funkcije, ki
dolo¢ajo hemodinamsko toleranco na presezek volumna in odvzem tekocin (polnitveni tlak in
funkcijo levega prekata) pri posameznem bolniku. Od teh dejavnikov je odvisna izvenzilna
pliu¢na voda, ki predstavlja priblizek cirkulirajoega volumna in polnitvenega tlaka levega
prekata. Zato je ocena pljuéne vode boljsi kriterij za odkrivanje bolnikov z visokim tveganjem
za Skodljive klinicne dogodke in za spremljanje uCinka zdravljenja, ki bi prepredili takine
dogodke.

METODE DELA: Namen na3e klini¢ne raziskave je pri bolnikih s kon¢no ledvi¢no odpovedijo na
nadomestnem zdravljenju s hemodializo ali peritonealno dializo opraviti meritve, s katerimi
bomo z ve¢ metodami ocenili volumsko stanje bolnika. Vsem bolnikom smo s pomoéjo
ultrazvoka izmerili izvenZilno plju¢no vodo, stanje tekoclinske preobremenitve s pomoéjo
bioimpendance, izmerili smo tudi hitrost karotidno-femoralnega pulznega vala, debelino
intime medije karotid in pri nekaterih izvedli 48-h neinvazivno merjenje krvnega tlaka. Na
podlagi teh meritev smo bolnikom na nadomestnem zdravljenju s hemodializo prilagodili
intenzivnost dializnega zdravljenja — bodisi s spremembo dializnega rezima odvzema tekoCin,
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spremembo dolZine hemodialize, prilagoditvijo antihipertenzivnih zdravil. Pri bolnikih na
peritonealni dializi smo na podlagi rezultatov meritev preiskav po potrebi spremenili rezim
menjav peritonealnih raztopin, dolZino dializnega zdravljenja pri bolnikih na avtomatizirani
peritonealni dializi in prilagodili antihipertenzivna zdravila.

REZULTATI: Sodelovali smo v mednarodnem projektu LUST in SubLust, v katera je vkljuéenih
veliko nasih bolnikov.

S Studenti Medicinske fakultete UM smo sodelovali v dveh $tudentskih raziskovalnih nalogah,

objavili ¢lanke, prispevke na kongresih in za obe nalogi prejeli Srebrno in Bronasto Dekanovo
nagrado.

2. Ogena stopnje realizacije in zastavljenih raziskovalnih ciljev (obkroZite)
DA O NE

Ce je odgovor NE, napisite kratko utemeljitev
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3. Pridobitev za UKC Maribor - doktorska disertacija, clanek, prispevek na znanstveni
konferenci/simpoziju ali kongresu, patent, uvedba novih dejavnosti, smernic in metod ali
izboljSanje Ze obstojecih itd. (najvec do 1 stran)

Doktorska disertacija, magistrska naloga, raziskovalna naloga, specialisticna naloga:

Na podlagi rezultatov tega projekta so Studentje prejeli dve Dekanovi nagradi MFUM:

LUCIC SRAJER, Lucijan, MARKO, Katharina. Bioimpedanca, arterijska togost in krvni tlak pri
bolnikih na peritonealni dializi. Maribor: [L. Luci¢ Srajer, K. Marko], 2021. 45 f., ilustr.
https://dk.um.si/lzpisGradiva.php?id=81240. [COBISS.SI-ID 93108995]

nagrada: Bronasta Dekanova nagrada

KEBER, Gasper. Bioimpedanca, arterijska togost in krvni tlak pri hemodializnih bolnikih.
Maribor: [G. Keber], 2021. 40 f., ilustr. https://dk.um.si/lzpisGradiva.php?id=81274.
[COBISS.SI-ID 96646403]

nagrada: Srebrna Dekanova nagrada

Obijavljeni ¢lanki:

LOUTRADIS, Charalampos, SARAFIDIS, Pantelis, EKART, Robert, PAPADOPOULOS,
Christodoulos, SACHPEKIDIS, Vasileios, ALEXANDROU, Maria Eleni, PAPADOPOULOU,
Dorothea, EFSTRATIADIS, Giorgos, PAPAGIANNI, Aikaterini, LONDON, Gérard M., ZOCCALI,
Carmine. The effect of dry-weight reduction guided by lung ultrasound on ambulatory blood
pressure in hemodialysis patients : a randomized controlled trial. Kidney international. [Online
ed.]. Jun. 2019, vol. 95, iss. 6, str. 1505-1513, ilustr. ISSN 1523-1755.
https://plus.cobiss.si/opac7/bib/2928148, DOI: 10.1016/ j.kint.2019.02.018. [COBISS.SI-ID
6679359],

LOUTRADIS, Charalampos, PAPADOPOULOS, Christodoulos, SACHPEKIDIS, Vasileios, EKART,
Robert, KRUNIC, Barbara, KARPETAS, Antonios, BIKOS, Athanasios, TSOUCHNIKAS, loannis,
MITSOPOULOS, Efstathios, PAPAGIANNI, Aikaterini, ZOCCALI, Carmine, SARAFIDIS, Pantelis, et
al. Lung ultrasound-guided dry weight assessment and echocardiographic measures in
hypertensive hemodialysis patients : a randomized controlled study. American journal of
kidney diseases. Jan. 2020, vol. 75, iss. 1, str. 11-20, ilustr. ISSN 1523-6838.
https://reader.elsevier.com/reader/sd/pii/S0272638619310054 ?token=3A4EEQ04B9F854B898
4DBCAD2D71AEE44F41279813E1E81E81293405815B9CE7A4BD4405447497256AEAAFA4DSF

FOFC28,
https://www.sciencedirect.com/science/article/pii/S0272638619310054 ?via%3Dihub, DOI:

10.1053/j.ajkd.2019.07.025. [COBISS.SI-ID 6900799,

LOUTRADIS, Charalampos, SARAFIDIS, Pantelis, EKART, Robert, TSOUCHNIKAS, loannis,
PAPADOPOQULOS, Christodoulos, KAMPERIDIS, Vasileios, ALEXANDROU, Maria Eleni, FERRO,
Charles J., PAPAGIANNI, Aikaterini, LONDON, Gérard M., MALLAMACI, Francesca, ZOCCALI,
Carmine. Ambulatory blood pressure changes with lung ultrasound-guided dry-weight
reduction in hypertensive hemodialysis patients : 12-month results of a randomized
controlled trial. Journal of hypertension. [Online ed.]. Jul. 2021, vol. 39, no. 7, str. 1444-1452,
ilustr. ISSN 1473-5598.
https://journals.lww.com/jhypertension/Abstract/2021/07000/Ambulatory blood pressure
changes with lung.28.aspx, DOI: 10.1097/HJH.0000000000002818. [COBISS.SI-ID 89166083]
LOUTRADIS, Charalampos, PAPADOPOULOS, Christodoulos, SACHPEKIDIS, Vasileios, EKART,
Robert, KRUNIC, Barbara, PAPADOPOULOU, Dorothea, PAPAGIANNI, Aikaterini, MALLAMACI,
Francesca, ZOCCALI, Carmine, SARAFIDIS, Pantelis. Lung ultrasound guided dry-weight
reduction and echocardiographic changes in clinically euvolemic hypertensive hemodialysis
patients : 12-month results of a randomized controlled trial. Hellenic Journal of Cardiology.
2022, vol. 64, str. [1]-6, ilustr. ISSN 2241-5955.
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https://www.sciencedirect.com/science/article/pii/S1109966621001822 ?via%3Dihub,
https://doi.org/10.1016/.hjc.2021.11.002, DOI: 10.1016/j.hjc.2021.11.002. [COBISS.SI-ID
88825091]

KEBER, Gasper, HOJS, Radovan, DVORSAK, Benjamin, BEVC, Sebastjan, VODOSEK HOJS, Nina,
PETRESKI, Tadej, EKART, Robert. Assessment of volume status with bioimpendance prior to
hemodialysis and its importance for predicting survival in hemodialysis patients. Clinical
nephrology. str. s68-s73, ilustr. ISSN 0301-0430. https://www.dustri.com/nc/article-response-
page.html?artld=188860&doi=10.5414%2FCNP96512, DOI: 10.5414/CNP96512. [COBISS.SI-ID
81785091]

EKART, Robert, LUCIC SRAJER, Lucijan, MARKO, Katharina, PIKO, Nejc, PETRESKI, Tadej,
VODOSEK HOJS, Nina, HOJS, Radovan, JAKOPIN, Eva. Association between lung comets and
subendocardial viability ratio in peritoneal dialysis patients. Clinical nephrology. str. s80-s84.
ISSN 0301-0430. https://www.dustri.com/nc/article-response-
page.html?artld=188862&d0i=10.5414%2FCNP96$14, DOI: 10.5414/CNP96S14. [COBISS.SI-ID
81808899]

LUCIC SRAJER, Lucijan, MARKO, Katharina, VODO3EK HOJS, Nina, PIKO, Nejc, BEVC, Sebastjan,
HOJS, Radovan, EKART, Robert. Lung ultrasound, hemoglobin, and NT-proBNP in peritoneal
dialysis patients. Clinical nephrology. str. s85-s88. ISSN 0301-0430.
https://www.dustri.com/nc/article-response-

page.html?artld=188863&doi=10.5414%2FCNP96515, DOI: 10.5414/CNP96S15. [COBISS.SI-ID
81816579],

Nove metode, smernice, dejavnosti:

Prispevki (konference, sre¢anja, kongresi, simpoziii):

EKART, Robert. Technical methods for volume evaluation in ESKD; are there differences
between haemodialysis and peritoneal dialysis? : lecture on 58th ERA-EDTA Congress, online,
June 5-8, 2021. [COBISS.SI-ID 69731843]

EKART, Robert. Fluid volume overload and vascular stiffness in CKD patients. V- MALLAMACI,
Francesca (ur.), EKART, Robert (ur.). EuReCa-M CME course 2022 : book of abstracts. [Parma]:
ERA, Working Group EURECA-m; Maribor: Univerzitetni klini¢ni center, 2022. Str. 22. ISBN
978-961-7039-64-1. [COBISS.SI-ID 123630595]

EKART, Robert, LUCIC SRAJER, Lucijan, MARKO, Katharina, VODOSEK HOJS, Nina, BEVC,
Sebastjan, HOJS, Radovan. Lung comets and hydration status in peritoneal dialysis patients.
Journal of the American Society of Nephrology. [Online ed.]. 2020, vol. 31, suppl. , str. 419.
ISSN 1533-3450. https://www.asn-
online.org/education/kidneyweek/archives/KW20Abstracts.pdf. [COBISS.SI-ID 32601347],
[ICR, SNIP]

EKART, Robert, KEBER, Ga3per, KNEHTL, Ma3a, JAKOPIN, Eva, DVORSAK, Benjamin, HOJS,
Radovan. Association between pulse pressure and extracellular to intracellular water ration in
hemodialysis patients. Journal of the American Society of Nephrology. [Online ed.]. 2020, vol.
31, suppl., str. 360. ISSN 1533-3450. https://www.asn-
online.org/education/kidneyweek/archives/KW20Abstracts.pdf. [COBISS.SI-ID 32540419],
[JCR, SNIP]

LOUTRADIS, Charalampos, SARAFIDIS, Pantelis, EKART, Robert, TSOUCHNIKAS, loannis,
PAPADOPOULOS, Christodoulos, KAMPERIDIS, Vasileios, ALEXANDROU, Maria Eleni, FERRO,
Charles J., PAPAGIANNI, Aikaterini, LONDON, Gérard M., et al. Lung ultrasound-guided dry-
weight reduction decreases ambulatory blood pressure levels in hypertensive hemodialysis
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patients: long-term analysis of a LUST sub-study. Nephrology dialysis transplantation. [Online
ed.]. May 2021, vol. 36, suppl. 1, str. i138. ISSN 1460-2385.
https://academic.oup.com/ndt/article/36/Supplement 1/gfzb106.0011/6282485. [COBISS.SI-
ID 69439747]

LOUTRADIS, Charalampos, PAPADOPOULOS, Christodoulos, SACHPEKIDIS, Vasileios, EKART,
Robert, KRUNIC, Barbara, PAPADOPOULOU, Dorothea, PAPAGIANNI, Aikaterini, MALLAMACI,
Francesca, ZOCCALI, Carmine, SARAFIDIS, Pantelis. Lung ultrasound guided dry-weight
reduction decreases cardiac chambers dimensions and improves ventricular diastolic function
in hemodialysis patients: long-term analysis of a LUST sub-study. Nephrology dialysis
transplantation. [Online ed.]. May 2021, vol. 36, suppl. 1, str. i414. ISSN 1460-2385.
https://doi.org/10.1093/ndt/gfab097.009,
https://academic.oup.com/ndt/article/36/Supplement 1/gfab097.003/6289273?searchresult
=1. [COBISS.SI-ID 69572355], [JCR, SNIP]

EKART, Robert, KEBER, Gasper, VODOSEK HOJS, Nina, JAKOPIN, Eva, PIKO, Nejc, BEVC, |
Sebastjan, HOJS, Radovan. Intracellular water before hemodialysis predicts all-cause mortality |
in hemodialysis patients. Nephrology dialysis transplantation. [Online ed.]. May 2021, vol. 36,
suppl. 1, str. i460. ISSN 1460-2385. https://doi.org/10.1093/ndt/gfab038.0012
https://academic.oup.com/ndt/article/36/Supplement 1/gfab098.0012/6289275. [COBISS.SI-

ID 69534979], [JCR, SNIP] \
EKART, Robert, PORTALS MARTIN, Oriol, LOPEZ SOTO, Ricardo, STROPNIK-GALUF, Tina, HOJS,
Radovan. Assessment of fluid status by combination of lung ultrasound, bioimpedance, and
inferior vena cava measurement in hemodialysis patients. Nephrology dialysis transplantation.
[Online ed.]. Jun. 2023, vol. 38, suppl. 1, str. i714. ISSN 1460-2385.

https://academic.oup.com/ndt/issue/38/Supplement 1. [COBISS.SI-ID 157183491], [JCR,

SNIP
EKART, Robert, PIKO, Nejc, VODOSEK HOJS, Nina, JAKOPIN, Eva, BEVC, Sebastjan, HOJS,

Radovan. Comparison of techniques for fluid status assessment in chronic hemodialysis
patients. Nephrology dialysis transplantation. [Online ed.). May 2022, vol. 37, suppl. 3, str.
i544. ISSN 1460-2385. https://www.era-online.org/en/paris2022/ndt-abstracts-book/.
[COBISS.SI-ID 109055235], [JCR, SNIP]

TORINO, Claudia, MALLAMACI, Francesca, SARAFIDIS, Pantelis, PAPAGIANNI, Aikaterini,
EKART, Robert, HOJS, Radovan, BALAFA, Olga, DEL GIUDICE, Antonio, AUCELLA, Filippo,
MOROSETTI, Massimo, et al. Poor tolerability of the standard, extended, 48h ambulatory
blood pressure monitoring in haemodialysis patients. Nephrology dialysis transplantation.
[Online ed.). May 2022, vol. 37, suppl. 3, str. i643. ISSN 1460-2385. https://www.era-
online.org/en/paris2022/ndt-abstracts-book/. [COBISS.SI-ID 109096963], [JCR, SNIP]
EKART, Robert, LUCIC SRAJER, Lucijan, MARKO, Katharina, VODOSEK HOJS, Nina, BEVC,
Sebastjan, HOJS, Radovan. Lung comets and evaluation of hydration status in peritoneal
dialysis patients. Nephrology dialysis transplantation. [Online ed.]. Jun. 2020, vol. 35, no. s3,
str. iii1510. ISSN 1460-2385. https://www.era-

edta.org/VirtualCongress2020/Accepted Abstracts ERAEDTA 2020.pdf. [COBISS.SI-ID
20758787], [JCR, SNIP]

EKART, Robert, KEBER, Gadper, DVORSAK, Benjamin, KNEHTL, Ma3a, HOJS, Radovan.
Association between pulse pressure and extracellular to intracellular water ratio in
hemodialysis patients. Nephrology dialysis transplantation. [Online ed.]. Jun. 2020, vol. 35, no.
s3, str. iii1626. ISSN 1460-2385. https://www.era-
edta.org/VirtualCongress2020/Accepted Abstracts ERAEDTA 2020.pdf. [COBISS.SI-ID

20762115], [JCR, SNIP]
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KOROSA, Ana, KAISER KUPNIK, Zvezdana, GARMUT, Tajda, EKART, Robert. Relationship
between daytime sleepiness and dipper status during 48-hour ABPM in hemodialysis patient.
V: Book of abstracts : 50th EDTNA/ERCA International Conference : Rotterdam, The
Netherlands, September 10-13, 2022. [S. |.: 5. n., 2022]. Str. 126-127. ISBN 978-84-09-44156-
3. https://www.edtnaerca.org/resource/edtna/files/Book%200f%20Abstracts final.pdf.
[COBISS.SI-ID 139790595]

EKART, Robert, LUCIC SRAJER, Lucijan, MARKO, Katharina, VODOSEK HOJS, Nina, BEVC,
Sebastjan, PIKO, Nejc, HOJS, Radovan. Association between lung comets and subendocardial
viability ratio in peritoneal dialysis patients = Povezava med plju¢nimi kometi in razmerjem
subendokardialne viabilnosti pri bolnikih na peritonealni dializi. V: SKOBERNE, Andrej (ur.). 7.
Slovenski nefroloski kongres = 7th Slovenian Congress of Nephrology : 11. 3.-14. 3. 2021 :
zbornik izvlekov = book of abstracts. [Ljubljana]: Slovensko zdravni$ko drustvo - Slovensko
nefrolosko drustvo, 2021. Str. 161. ISBN 978-961-7092-19-6.
https://snk2021.com/live/zbornik. [COBISS.SI-ID 57797379]

KEBER, Gasper, BEVC, Sebastjan, HOJS, Radovan, EKART, Robert. Ocena volumskega stanja z
bioimpendanco in njen pomen za preZivetje bolnikov na nadomestnem zdravljenju s
hemodializo = Assessment of volume status with bioimpendance and its importance for
survival of hemodialysis patients. V: SKOBERNE, Andrej (ur.). 7. Slovenski nefroloski kongres =
7th Slovenian Congress of Nephrology : 11. 3.-14. 3. 2021 : zbornik izvleckov = book of
abstracts. [Ljubljana): Slovensko zdravnisko drustvo - Slovensko nefrologko drustvo, 2021. Str.
144. ISBN 978-961-7092-19-6. https://snk2021.com/live/zbornik. [COBISS.SI-ID 56751107]
LUCIC SRAJER, Lucijan, MARKO, Katharina, VODOSEK HOJS, Nina, PIKO, Nejc, BEVC, Sebastjan,
HOJS, Radovan, EKART, Robert. Plju¢ni kometi, NT-proBNP in hemoglobin pri bolnikih na
peritonealni dializi = Lung comets, NT-proBNP and hemoglobin in peritineal dialysis patients.
V: SKOBERNE, Andrej (ur.). 7. Slovenski nefroloski kongres = 7th Slovenian Congress of
Nephrology : 11. 3.-14. 3. 2021 : zbornik izvleckov = book of abstracts. [Ljubljana]: Slovensko
zdravnisko drustvo - Slovensko nefrolosko drustvo, 2021. Str. 153. ISBN 978-961-7092-19-6.
https://snk2021.com/live/zbornik. [COBISS.SI-ID 56761859]

KOROSA, Ana, KAISER KUPNIK, Zvezdana, KAC, Katarina, MILOSIC, Alenka, EKART, Robert.
Effect of gender on volume status and blood pressure in hemodialysis patients. V: Abstract
book : 49th EDTNA/ERCA International Conference : September 4-7, 2021, virtual conference :
conference theme: Knowledge, skills & commitment - core elements to manage care.
Hergiswil: EDTNA/ERCA, European Dialysis and Transplant Nurses Association/European Renal
Care Association, 2021. Str. 73-74. ISBN 978-84-09-33229-8.
https://www.edtnaerca.org/resource/edtna/files/EDTNAERCA Book%200f%20Abstracts Sept
ember final.pdf. [COBISS.SI-ID 76823043]

LOUTRADIS, Charalampos, SARAFIDIS, Pantelis, EKART, Robert, KRUNIC, Barbara, KARPETAS,
Antonios, BIKOS, Athanasios, TSOUCHNIKAS, loannis, THEODORAKOPOULOU, Marieta,
KALAITZOGLOU, Maria, ALEXANDROU, Maria Eleni, et al. The effect of dry-weight reduction
guided by lung ultrasound on ambulatory aortic blood pressure and arterial stiffness
parameters in hemodialysis patients : a lust sub-study. V: 56th ERA-EDTA Congress, Budapest,
Hungary, 2019, June 13th-16th : abstracts library. [S. 1.: s. n.
http://mediatheque.cyim.com/mediatheque/media.aspx?mediald=65864&channel=60398.
[COBISS.SI-ID 6716479], [WoS]

LOUTRADIS, Charalampos, EKART, Robert, PAPADOPOULOS, Christodoulos, SACHPEKIDIS,
Vasileios, ALEXANDROU, Maria Eleni, PYRGIDIS, Nikolaos, MINOPOULOU, loanna,
PAPADOPOULOU, Dorothea, PAPAGIANNI, Aikaterini, LONDON, Gérard M., et al. The effect of
dry-weight reduction guided by lung ultrasound on ambulatory blood pressure in
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hemodialysis patients : a lust sub-study. V: 56th ERA-EDTA Congress, Budapest, Hungary,
2019, June 13th-16th : abstracts library. [S. |.:s. n.
http://mediatheque.cyim.com/mediatheque/media.aspx?mediald=64936&channel=60338.
[COBISS.SI-ID 6717247], [WoS]

EKART, Robert, MORCILLO CALERO, Eva Isabel, RODRIGUES DE CARVALHO, Laura, BEVC,
Sebastjan, HOJS, Radovan. Hydration status evaluation by lung comets, inferior vena cava
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