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Infekce stentgraftu na FDG PET/CT: (A) typicky fokalni
hypermetabolicky infiltrat v oblasti SG (Sipka), (B) PET/CT obraz
infiltratu (horizontalni Sipka) a reaktivni uzlina (vertikalni sipka),

(Q) infiltrat v CT obraze (Sipka).

(Zogala D. MoZnosti PETICT v angiologii. Pfehledovy clanek, str. 602-608)
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Casopis Ceské kardiologické spole¢nosti a Ceské spole¢nosti kardiovasku-
larni chirurgie Cor et Vasa vychazi Sestkrat ro¢né a pokryva vsechny aspek-
ty kardiologie, angiologie, kardiovaskularni chirurgie, kardiovaskularniho
zobrazovani, pediatrické kardiologie, hypertenze, kardiovaskularni pre-
vence a nékteré z aspektd intervencni radiologie.

Obsahuje uvodniky, plvodni sdéleni, prehledové clanky i kratka sdéleni z kli-
nické a experimentdlni kardiologie. Pocinaje rokem 2012 jsou v Cor et Vasa
publikovéany také souhrny (5 000 slov) z doporucenych postupt Evropské kar-
diologické spolec¢nosti, pfipravené prednimi ¢eskymi odborniky.

Priloha Cor et Vasa Kardio pfinasi recenze knih, abstrakta z vybranych
kongresU, zpravy z kongresti a konferenci, voleb a diskusi, polemiky, ko-
mentare, informace z Ceské kardiologické spole¢nosti, Ceské spole¢nosti
kardiovaskularni chirurgie a Evropské kardiologické spolecnosti i aktualni
mezinarodni zpravy a témata.

Prispévky jsou publikovany v cestiné, slovenstiné anebo v anglictiné.

Casopis vychazi ve dvou verzich se stejnym obsahem: online a tisténé verzi.
Cor et Vasa je dostupna v plném rozsahu také na webu CKS.

Cor et Vasa je citovana v databazich EMBASE, Scopus, ESC Search Engine
a Emerging Sources Citation Index spolecnosti Thomson and Reuters.

Prispévky do casopisd zpracované podle pokyn( autorlim zasilejte pro-
sim prostfednictvim systému ACTAVIA - vstup do néj je na adrese:
http://actavia.e-coretvasa.cz/. Pfispévky do Kardia mUzete zasilat také na
adresu vedouciho redaktora nebo odpovédné redaktorky.

Zadny z materialG publikovanych v ¢asopise Cor et Vasa nesmi byt jakkoli
kopirovan nebo rozmnozovan za tcelem dal$iho Sifeni bez pisemného sou-
hlasu vlastnika autorskych prav. Pofizovat a rozesilat kopie obsahu tohoto
Casopisu nebo jeho ¢asti je oprdvnéna pouze redakce.

Vydavatel neodpovida za udaje a nazory uvedené autory v jednotlivych
ptispévcich ani za faktickou a jazykovou stranku inzerci.
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Cor et Vasa, the journal of the Czech Society of Cardiology and Czech So-
ciety for Cardiovascular Surgery, publishes 6 times a year and covers all
aspects cardiology, angiology, cardiovascular surgery, cardiovascular im-
aging, pediatric cardiology, hypertension, cardiovascular prevention and
some aspects of interventional radiology.

It features editorial, original articles, review articles, as well as short communi-
cations from clinical and experimental cardiology. Beginning 2012, Cor et Vasa
has also been publishing summaries (5 000 words) of the European Society of
Cardiology guidelines, developed by leading Czech experts in the field.

Its supplement, Cor et Vasa Kardio offers book reviews, abstracts from
elected congresses and conferences, elections and discussions, polemics,
commentaries, information from the Czech Society of Cardiology, Czech
Society of Cardiovascular Surgery and European Society of Cardiology as
well as topical international news items.

Contributions appear in the Czech, Slovak or English language.

The journal publishes in two version with identical contents: online and
printed versions. Fulltext Cor et Vasa is also available at the Czech Society
of Cardiology website.

Cor et Vasa is indexed in the EMBASE, Scopus, ESC Search Engine databases and
Emerging Sources Citation Index, the indexing database of Thomson Reuters.

Please submit your contributions formatted as per Instructions to
Authors through the ACTAVIA editorial system to be entered at
http://actavia.e-coretvasa.cz/. Contributions to Kardio can also be submit-
ted to Editor-in-Chief or Managing Editor.

None of the materials published in Cor et Vasa may be copied or repro-
duced in any form or by any means for the purpose of their dissemi-
nation without the written permission of the copyright holder. It is the sole
responsibility of the Editorial Office to make and distribute copies of the
content of this journal or parts thereof.

The Publisher cannot be hold responsible for data or opinions presented
by authors in their individual contributions or the factual and linguistic
aspects of advertising material.

Address for correspondence with the Editor-in-Chief of Cor et Vasa
Prof. MUDr. Michael Aschermann, DrSc., FESC, FACC (Editor-in-Chief)
2nd Department of Internal Medicine - Cardiology and Angiology
School of Medicine |, Charles University and General University Hospital
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a vysokym rizikem aterotrombotickych prihod se doporucuje podavat pripravek Brilique 60 mg dvakrét denné po dobu nejméné jednoho
roku. Léchu Ize zahdjit bez prerusen jako pokracovani po tvodni jednorocni I€ché pripravkem Brilique 90 mg nebo jiné 1écby inhibitory
receptoru pro adenosin difosfat (ADP) u pacientli s ACS a vysokym rizikem aterotrombotickych prihod. Lécbu Ize téZ zahdjit aZ dva
roky od ataky IM nebo v pribghu jednoho roku od ukonceni predchozi IEcby inhibitorem ADP receptoru. Existuji pouze omezené (daje
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Zavaznd porucha funkce jater. Soubézné podévéni tikagreloru se silnymi inhibitory CYP3A4 (napf. ketokonazolem, klarithromycinem,
nefazodonem, ritonavirem a atazanavirem), nebot soubézné podévéni miize vést k podstatnému zvySeni expozice tikagreloru. Zviastni
upozornéni a opatieni pro pouZiti: Tikagrelor se ma podavat opatrné u pacientd se sklonem ke krvacent (napf. v dtisledku nedévného
traumatu, neddvného chirurgického vykonu, poruchou koagulace, akutniho nebo recentnino gastrointestinalnino krvaceni) a u pacientd,
kteri soubézné uzivajf pripravky, které mohou zvySovat riziko krvacen (napf. nesteroidni antirevmatika antiflogistika (NSAID), perordlni
antikoagulancia a/nebo fibrinolytika v pribéhu 24 hodin od podant tikagreloru). Tikagrelor se musi pouzivat opatrné u pacientl
s anamnézou bronchialnino astmatu a/nebo CHOPN. U pacientt s rizikem bradykardie jsou klinické zkusenosti omezené, doporucuje
se opatrnost. Pacienti maji byt pouceni, Ze maji informovat lékare a zubniho |ékare, ze uzivaj tikagrelor, pred jakoukoli planovanou
operaci a predtim, neZ zacnou uzivat jakykoli novy IéCivy pfipravek. Pokud je u pacienta planovéna operace a neni Zadouci antiagregacni
(icinek, je tieba tikagrelor vysadit 5 dnti pied operaci. Pfi pouZiti tikagreloru byla velmi vzacné hiéSena tromboticka trombocytopenickd
purpura. U pacientti, kterym byl podévan tikagrelor, byly hlaseny falesné negativni vysledky funkéniho testu trombocytli na heparinem
indukovanou trombocytopenii.* Predasné prieruseni jakekoli antiagregacni lchy, véetné pripravku Brilique, miiZe vést ke zvysent rizika
kardiovaskuldrni (CV) smrti, IM nebo cévni mozkove pihody v diisledku zakladniho onemocnéni. Proto se ma predcasné preruseni
Iéchy vyloucit. Déle viz SPC. Interakce: Tikagrelor je prevdzné substratem pro CYP3A4 a mimym inhibitorem CYP3A4. Tikagrelor je téZ

substratem pro P-gp a slabym inhibitorem P-gp a miize zvySovat expozici k substréttim pro P-gp. Je tfeba opatrnosti pfi soubézném
podavani P-gp se stfedné silnymi inhibitory CYP3A4 (verapamil, chinidin). Nebyl zji$tén vliv na sérové hladiny cyklosporinu. Soubézné
podavani tikagreloru a heparinu, enoxaparinu a kyseliny acetylsalicylové nebo desmopresinu nema viiv na farmakokinetiku tikagreloru
ani na parciaini aktivovany tromboplastinovy ¢as (aPTT), aktivovany koagulacni cas (ACT) nebo vysledky stanoveni faktoru Xa. U pacienttl
s ACS Ié¢enych morfinem (35% sniZeni expozice tikagreloru) byla pozorovéna zpozdénd a snizend expozice perordlnim inhibitorim
P2Y12, véetné tikagreloru a aktivniho metabolitu tikagreloru. Klinicky wjznam nenf zndm, daje vSak naznacuji moznost snizeni i¢innosti
tikagreloru u pacienti soucasné lécenych tikagrelorem a morfinem. Soubézné podavani tikagreloru a substratti pro CYP3A4 s tizkym
terapeutickym indexem (napf. cisaprid nebo namelové alkaloidy) se nedoporucuje. Pri podavéni tikagreloru soucasné s lécivymi
pripravky, které vyvoldvaji bradykardii, se doporucuje opatrnost. V Klinickych studiich byl tikagrelor podévén soubézné s ASA, inhibitory
protonové pumpy, statiny, betablokatory, inhibitory angiotenzin konvertujiciho enzymu a blokdtory receptoru pro angiotenzin bez klinicky
wyjznamnych nezédoucich interakci s témito IéSivymi pripravky. Nedoporucuje se soub&zné podévani tikagreloru a simvastatinu nebo
lovastatinu v dévkach vyssich nez 40 mg. Déle viz SPC. Fertilita, téhotenstvi a kojeni: Zeny v plodném véku maji v pribéhu lécby
tikagrelorem uZivat vhodnou antikoncepci, aby se piedeslo otéhotnéni. Podavani tikagreloru se v pribéhu téhotenstvi nedoporucuje.
Tikagrelor a jeho metabolity se wylucuji do matef'ského miéka. Nezadouci icinky: Mezi nejastéji hiéSené patfi krvéceni, hyperurikémie
a dusnost. Pfedavkovani: Tikagrelor je dobfe tolerovan v jednotlivych davkach az 900 mg. Neni znamo antidotum Géinku tikagreloru
a tikagrelor nelze odstranit dialjzou.” Lécba predavkovani ma zahrnovat standardni postupy mistni Iékarské praxe. Uchovavani:
NevyZaduje Zadné zvia3tni podminky uchovavani. Velikost baleni: 56 tablet v jednom baleni. DrZitel rozhodnuti o registraci:
AstraZeneca AB, SE 151 85 Sddertélje, Svédsko Registraéni ¢islo: EU/1/10/655/004, EU/1/10/655/008, EU/1/10/655/013 Datum
prvni registrace: 3. 12. 2010 Datum revize textu: 12. 9. 2019

*\/§imnéte si novych informaci o pripravku. \lydej Iécivého pripravku je vazan na lékafsky predpis a pripravek je hrazen z prostfedki
verejného zdravotniho pojisténi. Predtim, nez pipravek predepiSete, peclivé prostudujte Souhrn tdajd o pripravku (SPC). Podrobné
informace o tomto pfipravku jsou k dispozici na webovych strankéch Evropské agentury pro IéCivé pripravky http://www.ema.europa.eu/
nebo na adrese zastupce drZitele rozhodnuti o registraci v CR: AstraZeneca Czech Republic s.r.0., U Trezorky 921/2, 158 00 Praha 5 —
Jinonice, tel.: +420 222 807 111, www.astrazeneca.cz

© AstraZeneca 2019 Registrovana ochrannd zndmka BRILIQUE je majetkem AstraZeneca plc.

Referencni ¢islo dokumentu; 12092019API
POUZE PRO ODBORNOU VEREJNOST.

Reference:

1. Wallentin L, Becker RC, Budaj Aet al. Ticagrelor versus clopidogrel in patients with acute coronary syndromes.
N Engl J Med 2009; 361: 1045-1057.

2. Bonaca MP, Bhatt DL, Cohen M, et al.; PEGASUS-TIMI 54 Steering Committee and Investigators.

Long-term use of ticagrelor in patients with prior myocardial infarction. N Engl J Med 2015; 372: 1791-800.

3. Dellborg M et al. Eur Heart J 2017;38(suppl):794—795. Abs P3670 (Presented at ESC 2017).

AstraZenecac?

CZ-1513



or
aSd

Casopis Ceské kardiologické spole¢nosti & Ceské spole¢nosti kardiovaskularni chirurgie
Citovan v databdzich Scopus, EMBASE, ESC Search Engine a Emerging Sources Citation Index spole¢nosti Thomson and Reuters

The Journal of the Czech Society of Cardiology & the Czech Society for Cardiovascular Surgery
Abstracted / Indexed in: Scopus, EMBASE, ESC Search Engine and Emerging Sources Citation Index by Thomson and Reuters

Obsah | Contents

Svazek | Volume 62 Cislo | Number 6

Plivodni sdéleni | Original research articles

The Role of Modification of the Original Ozaki Technique in the Treatment of Aortic Valve Diseases

A. Kolesar, T. Toporcer, P. Kacer, M. Gejgus, M. Siv€o, F. Sabol . ... ... ... ... ... ... ... ... ... ....... 547
Long-term outcomes of mitral valve repair with the Classic and Physio rings

A. 1. Sidiki, A. G. Faybushevich, A. N. Lishchuk, A. N. Koltunov . . ........ . ... ... .. ... . ... ... .. ...... 551
Epidemiologie infek¢ni endokarditidy v jiznich Cechach

D. Foral, J. Hanis, F. Tousek, S. Sindelarova, A. Mokracek, M. Hornikova. . .. ........... ... ... ... ....... 559

Do patients with heart failure and preserved, mid-range or reduced ejection fraction
have different outcomes?
R. Pancheva, S. Yovey, V. Kolev, B. StOimenov . . .. ... 567

Stenting tepenné duceje a vytokového traktu pravé komory jako alternativa spojkovych
operaci u cyanotickych vrozenych srdec¢nich vad

O. Materna, P. Tax, J. Janousek, O. Reich . .. ... . 574
Aktualni trend v miniinvazivni aortalni chirurgii v Ceské republice
J. Gofus, S. Drabkova, M. Vobornik, M. Pojar, J. Vojdcek. . ... ... ... . 578

A Google Trends Analysis: Change in internet searches related to cardiovascular
disease during COVID-19 outbreak
Y. Alsancak, M. GUI . .. 583

Pfehledové ¢lanky | Review articles

Intervence v péci o pacienty se srde¢nim selhanim zlepsujici kvalitu Zivota

K. BobCikovd, R. BUZQOVA . . . . .o 588
Moznosti PET/CT v neperfuzni kardiologii

D.Z0gala . . ..o 595
Moznosti PET/CT v angiologii

D.Z0gala . . .o 602
A review of cardiac involvement in COVID-19 infection

Z. M. Afshara, A. Babazadeh, M. Javanian, E. Ramezani, R. Shemshadi, S. Ebrahimpour . . ................. 610
Dapagliflozin a srdecni selhani

J.Spinar, L. Spinarova, J. VITOVeC. . . . . ..o 618

Potfebujeme dalsi intravenézni beta-blokator?
T AN, . 625

Kazuistiky | Case reports

Acute mesenteric ischemia caused by floating thrombus of the descending
thoracic aorta — case report
E. Biro$, R. Staffa, T. Novotny, R. Vlachovsky, M. Krejci. . ... ... .. . 629



Erratum | Erratum

Erratum k: Inhibitory sodiko-glukézového kotransportéru 2 pfi srde¢nim selhani:

vice nez jen kontrola glykemie. Odborné stanovisko Asociace srde¢niho selhani

Evropské kardiologické spole¢nosti — souhrn dokumentu pfFipraveny CKS

M. Taborsky, A. Linhart, J. Pyszko, J. Spinar, F. Mélek, M. Vrablik, M. Lazérova, J. Vitovec,

L. Spinarovd, J. BElohlavek . . . .. 633

Kardio Fpiiloha | Supplement

Osobnosti

Odesel velikan ceské a evropské kardiologie — prof. MUDr. Jifi Widimsky, DrSc.
M. ASChEIMaANN . o 635
Zprava o knize

Milan Kvapil (ed.): Diabetologie 2019
L PetraSeK. o 636

Na obalce tohoto ¢isla:

Infekce stentgraftu na FDG PET/CT: (A) typicky fokalni hypermetabolicky infiltrat v oblasti SG (Sipka), (B) PET/CT obraz
infiltratu (horizontalni Sipka) a reaktivni uzlina (vertikalni Sipka), (C) infiltrat v CT obraze (Sipka).

(Zogala D. MoZnosti PET/CT v angiologii. Pfehledovy clanek, str. 602—-608)

SEZNAM INZERENTU

——0

ey Q
AMOMED L\ HERBACOS RECORDATI
Amomed Pharma GmbH Herbacos Recordati s.r.o.
Storchengasse 1, 1150 Vienna, Austria Strossova 239, 530 03 Pardubice
www.amomed.com https://www.recordati.cz/
AstraZeneca @
AstraZeneca Czech Republics.r.o., Pfizer, spol. s r.o.,
U Trezorky 921/2, 158 00 Praha 5 Stroupeznického 3191/17, 150 00 Praha 5

http://www.astrazeneca.cz/ www.pfizerpro.cz/eliquis



Plvodni sdéleni | Original research article

The Role of Modification of the Original Ozaki
Technique in the Treatment of Aortic Valve Diseases

Adrian Kolesar?, Tomas Toporcer?, Petr Kacer®, Miroslav Gejgus?,
Martin Sivco?, Frantisek Sabol®

2 Department of Heart Surgery, Medical Faculty, Pavol Jozef Safarik University and the Eastern Slovak Institute for
Cardiovascular Diseases Ltd., Kosice, Slovak Republic
b Department of Cardiac Surgery, Third Faculty of Medicine, Charles University and Kralovske Vinohrady University Hospital,

Prague, Czech Republic

ARTICLE INFO

SUHRN

Atrticle history:

Submitted: 28. 3. 2020
Revised: 14. 5. 2020
Accepted: 19. 5. 2020
Available online: 30. 11. 2020

Kltucové slova:

Infekéna endokarditida
Ozakiho (Benakiho) procedura
Stendza aortalnej chlopne

Keywords:

Aortic valve stenosis
Infective endocarditis
Ozaki (Benaki) procedure

Cielom tejto pilotnej studie je prezentovat nase jedno-ro¢né skusenosti s modifikaciou origindlnej Ozaki-
ho procedury pre pacientov so stendzou aortélnej chlopne a pacientov s infek¢nou endokarditidou tejto
chlopne.
Trindst pacientov vo veku 70,5 £ 10 rokov (Zeny/muzi: 8/5) podstupilo operaciu aortélnej chlopne pouzitim
autolégneho alebo heterolégneho konského perikardu. Indikéciou operécie bola sten6za aortalnej chlopne
(n = 10) alebo regurgitacia chlopne spésobend infekénou endokarditidou (n = 3). Pocas operacie bola vy-
konana konkomitantna procedura MAZE (n = 2), aortokorondarny bypass (n = 1) a myektdmia vytokového
traktu lavej komory (n = 1). Jeden pacient odmietol transfuziu krvi z ndbozenskych dévodov.
Trvanie mimotelového obehu bolo 117,5 + 14,5 minut a dlzka klemu aorty bola 107,0 £ 14,4 minut. Poope-
racne bol stredny gradient na aortalnej chlopni 5,1 £ 1,9 mm Hg, maximalny gradient bol 5,8 + 2,0 mm Hg,
plocha aortélnej chlopne bola 3,3 + 0,5 cm? a regurgitacia aortalnej chlopne bola 0,3 + 0,2. Pocas 30-driového
sledovania nebolo zaznamenané Ziadne Umrtie, ani reoperdcia z dévodu nélezu na aortélnej chlopni. Jeden
pacient umrel tri mesiace po operdcii, pricom pricina smrti nebola spajana s aortalnou chlopriou.
Modifikovana Ozakiho technika je potencidlne efektivna alternativa pre mladych pacientov odmietajucich
antikoagula¢nu terapiu, ktori vyZaduju operaciu aortalnej chlopne. Preferovanou cielovou skupinou pa-
cientov pre pouzitie tejto techniky su pacienti s malym aortalnym prstencom, alebo aktivnou infekénou
endokarditidou.

© 2020, CKS.

ABSTRACT

The aim of this pilot study is to present our one-year experience with the modification of the original Ozaki
procedure for patients with an aortic valve stenosis and aortic valve infective endocarditis.

Thirteen patients at the age of 70.5 £ 10 (women/men: 8/5) underwent a replacement of the aortic valve
using autologous or heterologous equinus pericardium. The indication for surgery was aortic valve stenosis
(n = 10) or aortic valve regurgitation due to infective endocarditis (n = 3). Concomitant MAZE procedure
(n = 2), aortocoronary bypass (n = 1), and left ventricular outflow tract myectomy (n = 1) were performed in
four patients. One patient refused blood transfusion for religious reasons.

The duration of cardiopulmonary bypass was 117.5 = 14.5 minutes and the X-clamp time was 107.0 + 14.4
minutes. The mean gradient after surgery was 5.1 + 1.9 mmHg; the peak gradient was 5.8 + 2.0 mmHg; the
aortic valve area was 3.3 + 0.5 cm? and aortic valve regurgitation was 0.3 + 0.2. No 30-day mortality and no
redo surgery due to valve failure were recorded. One patient died three months after surgery due to non-
-valve-related reasons.

The modified Ozaki technique is a potentially effective alternative for younger patients rejecting anticoagu-
lant medications and requiring aortic valve surgery. The preferred target group of patients for the use of this
technique are those with a small aortic annulus and those with active infectious endocarditis.

Address: Tomas Toporcer, MD, PhD., Department of Heart Surgery, Medical Faculty, Pavol Jozef Safarik University and the Eastern Slovak Institute for
Cardiovascular Diseases Ltd., Ondavska 8, 04001 Kosice, Slovak Republic, e-mail: topyto@gmail.com
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Background

Open aortic valve (AV) surgery remains the gold standard
for treatment of aortic valve stenosis (AoS) and regurgita-
tion (AoR), the most common contemporary heart valve
disease.” Aortic valve repair surgery, including an isolated
repair or Yacoub/David procedures, shows optimistic re-
sults in a long-term follow-up, but in the terrain of in-
fective endocarditis (IE), calcification or vast cusp damage
their use is rather limited.? In 2014 Ozaki et al. published
a study involving 404 patients who underwent replace-
ment of AV using pericardium.? The study presented very
optimistic results at a 53-month follow-up and the use of
the Ozaki technique has begun to be considered as an
alternative in AV surgery.

The aim of this pilot study is to present our one-year
experience with the modification of the original Ozaki
procedure for patients with AoS and AV IE.

Material and methods

All patients (n = 13) undergoing a replacement of AV using
autologous or heterologous pericardium from February
2018 to January 2019 at our institution were included in
the study. Nearly every patient who is eligible for an AV
replacement with the use of a biological prosthesis or has
a reason for avoiding oral anticoagulation is suitable for
a replacement of AV using some kind of pericardium. All
operations were performed by a single-experienced sur-
geon. Intra- and perioperative data were collected.
Surgery was performed under general anaesthesia
with continuously monitored electrocardiography, pulse-
-oxymetry, and invasive measurement of central venous
and arterial pressure. Transoesophageal echocardiogra-
phy (TEE) was conducted throughout the procedure. Stan-
dard midline sternotomy was performed. If autologous
pericardium was used, the pericardium was dissected and
treated in 0.6% glutaraldehyde solution for 10 minutes
and subsequently rinsed three times for 6 minutes in ste-
rile saline. Afterwards, cardiopulmonary bypass (CPB) was
established in the standard fashion, with the left vent-
ricle venting via the right upper pulmonary vein and the
heart was arrested using standard anterograde cardio-
plegia. The ascending aorta was opened at the level of
sinotubular junction and explantation of the native valve
was performed. The autologous or heterologous (equi-
nus) pericardium was subsequently cut out according to
a template sizer corresponding to the aortic annulus. The

Fig. 1 - Sketch of the Ozaki procedure. (A) Steps of cusps and com-
missures suturing; (B) ratios of stitching the cusps; (C) final additio-
nal stitch in commissure.

Fig. 2- Perioperative depiction of the new constructed AV.

cusps were than sewn along the annuli with a 4-0 mo-
nofilament running suture, and commissural coaptation
was secured with an additional 4-0 suture (modification
of original Ozaki technique) (Fig. 1). Implantation of each
additional cusp was begun from the centre of the new
cusp and annular centre between the commissures. The
first three stitches were strictly applied in a 1 : 3 ratio
(the gap between the stitches in the cusp was three times
greater than in the corresponding annulus). Finishing of
the suture was applied in a 1 : 1 ratio (Fig. 1). After all
the cusps had been implanted, the commisure between
the new right and left cusps was secured with additional
4/0 Prolene. Creation of the other two commissures was
done after performing coaptation of the cusps applying
a triple-feet forceps (Trifeet®, Asanus Medizintechnik,
Neuhausen, Germany). After completing the other two
commissures, the Triffeet® forceps was released and final
appearance of the valve was checked (Fig. 2). After clo-
sing aortotomy an X-clamp was released. Intraoperative
transoesophageal echocardiography following CPB was
used to examine the neo-valve performance. The aorto-
tomy was then sutured and circulation restored. Postope-
ratively, the patients were monitored at an intensive care
unit (ICU). Antiplatelet therapy (100 mg of aspirin per
day) was prescribed.

Echocardiographic parameters were collected pre-
operatively and on the day of patient discharge. Survival
was determined at the time of manuscript preparation
using the registry of portal of the Health Care Surveillan-
ce Authority.

Results

The ratio of women/men in the patient cohort was 8 : 5.
The age of the patients at the time of the surgery was 70.5
+ 10 years. Ten patients underwent surgery because of de-
generative AoS (73.9 + 4.8 years old) and three patients
because of IE and AoR (59.2 + 15.7 years old). The peak and
mean aortic valve gradient of the patients with AoS were
78.9 + 3.2 and 46.1 = 14.4 mmHg, respectively. The aortic
valve area of the patients with AoS was 0.7 + 0.2 cm?. The
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Fig. 3 - Cumulative survival of patients.

Table 1 - Echocardiographic parameters

Before surgery After surgery
Aortic annulus 214+ 1.6 mm 22.2+£2.5mm
Peak gradient 78.9 +23.2mmHg 5.8 +2.0 mmHg
Mean gradient 46.1+ 144 mmHg 5.1+ 1.9 mmHg
Aortic valve area 0.7 £ 0.2 cm? 3.3+0.5cm?
Aortic regurgitation - 03+0.2

annulus of the aortic valve and left ventricle ejection frac-
tion of all patients was 21.4 £ 1.6 mm and 50.2 = 6.4%,
respectively. Twelve patients had a tricuspid AV and one
patient had a bicuspid valve. Autologous pericardium was
used in two patients and equinus pericardium in eleven
patients. The time of the CPB was 117.5 + 14.5 minutes,
and the aortic clamping time was 107.0 = 14.4 minutes.
Two times concomitant MAZE procedure was performed.
One concomitant aortocoronary bypass and left ventricle
outflow tract myectomy were performed. One patient re-
fused blood transfusion for religious reasons.

The time spent at the ICU was 4.3 + 2.1 days and the
hospitalization time from surgery to discharge from the
hospital was 13.0 = 8.9 days. The echocardiographic para-
meters of the valve at the time of patient’s discharge are
shown in Table 1. Two patients needed temporary conti-
nuous veno-venous haemodialysis because of renal failu-
re. Two patients underwent pleural punction because of
pleural effusion. In two patients the postoperative period
was complicated by temporary atrial fibrillation with con-
version to the sinus rhythm. No atrioventricular block was
recorded. One death because of unreported reasons was
recorded three months after surgery (Fig. 3). At the time
of the manuscript preparation, the patient follow-up was
at 0.4 + 0.4 years.

Discussion

The Ozaki procedure begins to be increasingly used in the
treatment of AV disease. There are more studies of ori-
ginal authors presenting optimistic short- and medium-
-term follow-up results with a follow-up of 25.2 and 34.2
months.>* Additional studies have presented acceptable
results, without long-term follow-up data.> Reuthebuch
et al. present the first cohort of patients undergoing the
Ozaki procedure from a centre other than Toho Universi-
ty Ohashi Medical Center, Tokyo, Japan.' The authors pre-
sent optimistic peroperative data with 30-day mortality

of 3.3%. This work includes 43% of patients with con-
comitant procedures, and the mean CPB time and aortic
cross clamp time were 118 and 108 minutes, respectively.
These data are comparable with 118 minutes (CPB time)
and 107 minutes (aortic X-clamp time) in the presented
group of patients with 31% of concomitant procedures.

Despite progress in antibiotics therapy, approximately
one third of patients with IE require surgical therapy, and
in-hospital mortality remains at about 20%.%” Because of
heterogeneity of patients with IE, no standard therapy
has yet been established, and implantation of any pro-
sthesis means a higher risk of disease recurrence.” There
are no randomized studies definitively investigating two
aspects of reconstructive surgery in the field of AV IE,
including durability and resistance to infections.® Solari et
al. presented a paper focusing on the use of a pericardial
patch in reconstructive surgery of the mitral valve in the
field of IE. The study included 155 patients who under-
went repair surgery with a follow-up of 122.5 months.
The authors effectively state that patch repair techniques
offer durability that is similar to that obtained with no-
-patch reconstructive techniques.® Okada et al. also pre-
sent the Ozaki technique as a useful strategy for aortic
valve |E treatment.®

In 2018 Nguyen et al. published a study including nine
patients who underwent a minimally invasive Ozaki pro-
cedure.® The authors present no mortality and no con-
version to full sternotomy, a shorter ventilation time (8.4
hours), a shorter time at the ICU (1.6 days) and a shorter
hospitalization time (5.8 days) in comparison with other
studies.® The minimally invasive Ozaki procedure is pro-
bably the next step in making aortic valve therapy more
effective.

Conclusion

According to our short-term experience in correlation
with the published data, the Ozaki technique is a poten-
tially effective alternative for younger patients who are
reluctant to anticoagulant medications and require AV
surgery. The preferred target group of patients for the
use of this technique are patients with a small aortic an-
nulus and patients with an active IE.
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Kontext: Pri plastice mitralni chlopné se dnes ve velké mife pouziva anuloplasticky krouzek (prstenec) Car-
pentier-Edwards Physio ring, ktery je zdokonalenim klasického tuhého krouzku. Pokusili jsme se srovnat
dlouhodobé vysledky anuloplastiky za pouziti klasického tuhého krouzku (Classic ring, CR) a polotuhého
Physio krouzku (PR) pfi degenerativnich zméndach na mitralni chlopni.
Metody: V pocitacové databézi nasi instituce bylo vyhleddno 306 pacientd, u nichz byla v obdobi 2005 az
2015 provedena mitralni anuloplastika s pouzitim klasického krouzku (CR - 139 pacient(l) nebo krouzku
Physio (PR — 167 pacient(). Patnact z nich soucasné podstoupilo i plastiku trikuspidalni chlopné. Z vyse uve-
deného poctu byla u 92 pacientti (30,1 %) stanovena diagn6za Barlowovy choroby a u 214 pacientt (69,9 %)
fibroelasticka deficience. Pacienti méli podobné demografické a echokardiografické charakteristiky.
Vysledky: V periopera¢nim obdobi doslo k umrti 4 (1,3 %) pacient(i. Primérna délka sledovani byla 107,4
+ 13,2 mésich. V obou skupindch - ne v8ak mezi nimi — doslo ke statisticky vyznamnému zvétseni praméru
levé komory na konci diastoly i systoly. Desetileté preziti dosahlo 84,6 % (93,1 % v pfipadé CR a 91,5 %
u PR; p = 0,255) a po deseti letech doslo k recidivé mitraini regurgitace (MR) > 2+ u 74,5 % pacientd
(88,2 % u CR a 86,3% u PR; p = 0,110). Reoperaci pro neuspésnost plastiky bylo nutno provést v osmi pfi-
padech s CR a v 3esti pfipadech s PR. Podle Coxovy regresni analyzy byly prediktory neuspésné plastiky
Barlowova choroba, preoperacni MR = 4+ a zkréceni $lasinek. Univariacni analyza prokézala jako prediktory
nepfiznivé hodnoty preziti vyssi vék (> 70 let), funkcni tfidu NYHA IV a systolicky tlak v plicnici (> 40 mm Hg).
Zavéry: Dlouhodobé vysledky plastiky pro degenerativni MVD s pouZzitim klasického krouzku nebo krouzku
Physio jsou srovnatelné. Pri degeneraci slasinek a jejich zkraceni je nutno implantovat umélé slasinky. Ob-
strukci vytokového traktu levé komory u Barlowovy choroby Ize zcela zabranit pouzitim velkych krouzka.
© 2020, CKS.

ABSTRACT

Background: The Carpentier-Edwards semi-rigid Physio ring (PR) is considered an improvement of the rigid
Classic ring (CR). Hence, the former is nowadays widely used in mitral valve (MV) repair. We sought to com-
pare the long-term outcomes of MV repair with the CR and PR in degenerative mitral valve disease (MVD).
Methods: In a computerized registry of our institution, 306 patients were found to have had MV repair with
the CR (139 patients) or PR (167 patients) between 2005 and 2015. Fifteen of them had concomitant tricuspid
valve repair. Out of the total number, 92 patients (30.1%) were diagnosed with Barlow’s disease and 214
patients (69.9%) with fibroelastic deficiency. Patients in the two ring groups had similar demographic and
echocardiographic characteristics.

Results: There were 4 (1.3%) operative mortalities. Mean follow-up time was 107.4 + 13.2 months. Left vent-
ricular end-diastolic and end-systolic diameters significantly improved in both groups, but were comparable
between groups. Survival at ten years was 84.6% (93.1% in CR and 91.5% in PR; p = 0.177) and freedom
from recurrent MR > 2+ was 74.5% (88.2% in CR and 86.3% in PR; p = 0.110) at 10 years. Reoperations for
repair failure were eight in CR and six in PR. By Cox regression analysis, Barlow’s disease, preoperative MR
=4+ and chordal shortening were predictors of repair failure. Old age (>70 years), NYHA functional class IV
and pulmonary artery systolic pressure (>40 mmHg) were predictors of poor survival by univariate analysis.
Conclusions: Long-term outcomes of repair for degenerative MVD with the Classic and Physio rings are
comparable. Artificial chordal implantation should be used instead of chordal shortening for degenerative
chordae. Left ventricular outflow tract obstruction in Barlow’s disease can be completely avoided by the use
of large rings.
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Introduction

Degenerative mitral valve disease (MVD) is an acquired
valve pathology that takes many years to manifest. It is
the cause of 60-70% of cases of mitral valve (MV) insu-
fficiency in developed nations." Based on clinical patterns
and gross appearance, degenerative MVD is classified as
either fibroelastic deficiency (FED) or Barlow’s disease.>?
In FED, the mitral annulus (MA) diameter is normal,
a single leaflet segment is involved and the chordae are
elongated with/without rupture in the affected segment,
whereas Barlow’s disease is a severer form characterized
by a dilated MA, excessive leaflet growth, multiple seg-
mental involvement, elongated, thickened and ruptured
chordae.?

Repair of MV failure consists of a valvuloplasty and an-
nuloplasty (with a rigid, semi-rigid or a flexible ring). An-
nuloplasty rings reduce the MA size and prevent its fur-
ther dilation thereby restoring proper leaflet coaptation.®

Table 1 - Demographic data and mitral valve characteristics

The range of available rings is quite extensive and reflects
the lack of consensus on the features of a durable and
effective device. Moreover, there exist no clear principles
that guide the choice of one type of ring over another in
the clinical practice of most surgeons and so, ring selecti-
on is usually based on a surgeon’s preference rather than
evidence.® For degenerative MVD, a balance needs to be
struck between rigidity of design which aids in remode-
[ling and flexibility which preserves the dynamic function
of the MA.” In addition, the incidences of ring-associated
systolic anterior motion (SAM), raised trans-mitral pressu-
re gradient and left ventricular (LV) dysfunction must all
be considered when choosing an annuloplasty device.®
Criticisms of the Carpentier-Edwards rigid Classic ring
(CR) of causing SAM with left ventricular outflow tract
obstruction (LVOTO) and impairment of LV function led
to the development of the semi-rigid Physio ring (PR).”?
Whilst there are so many studies that compared other
types of rings, to the best our knowledge, only one ran-

Characteristics Total
No. of patients (%) 306
Age, (meany, SD) 71.2+9.2
Sex
Male 233
Female 73
Atrial fibrillation 21 (6.9%)
MR grade
2 6 (2.0%)
3 147 (48.0%)
4 153 (50%)
NYHA Functional Class
| 7 (2.3%)
1] 130 (42.5%)
1 150 (49.0%)
\ 19 (6.2%)
Diabetes mellitus 16 (5.2%)
PA systolic pressure >40 mm Hg 22 (7.2%)

Degenerative MVD (n, %)

Barlow 92 (30.1%)

FED 214 (69.9%)
Leaflet involvement (n, %)

Anterior 29 (9.5%)

Posterior 177 (57.8%)

Bi-leaflet 100 (32.7%)
Leaflet condition (n, %)

Prolapse 275 (89.9%)

Calcifications 12 (3.9%)

Normal 19 (6.2%)
Chordae (n, %)

Rupture 184 (60.1%)

Elongations 70 (22.9%)

Normal 52 (17.0%)
Annulus (n, %)

Dilated, not calcified 290 (94.8%)

Dilated, calcified 11 (3.6%)

Not dilated 5(1.6%)

CR PR

139 (45.4%) 167 (54.6%)
72.8+9.5 69.6 + 8.8
109 (78.4%) 124 (74.3%)
30 (21.6%) 43 (25.7%)
9 (6.5%) 12 (7.2%)
1(0.7%) 5 (3%)

82 (59%) 65 (38.5%)

56 (40.3%) 97 (57.4%)

4 (2.9%) 3 (1.8%)
40 (28.8%) 90 (53.9%)
84 (60.4%) 66 (39.5%)
11 (7.9%) 8 (4.8%)

7 (5.0%) 9 (5.4%)
8(5.8%) 14 (8.3%)
38 (27.3%) 54 (32.3%)

101 (72.7%) 113 (67.7%)

7(9.7%)
104 (74.8%)
28 (20.1%)

22 (13.1%)
73 (43.7%)
72 (43.1%)

125 (89.9%) 150 (89.8%)
5 (3.6%) 7 (4.2%)

9 (6.5%) 10 (6.0%)
84 (60.4%) 100 (59.9%)
35 (25.2%) 35 (21.0%)
20 (14.4%) 32 (19.2%)
129 (92.8%) 161 (96.4%)
7 (5.0%) 4 (2.4%)

3 (2.2%) 2 (1.2%)

CR - classic rigid ring; FED - fibroelastic deficiency; MR - mitral regurgitation; MVD - mitral valve disease; NYHA — New York Heart Associa-

tion; PA - pulmonary artery; PR - physio semi-rigid ring.
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domized study compared the CR and PR in the repair of
multi-etiological MVD.™ This study aimed to compare the
long-term outcomes of MV repair for degenerative MVD
with these two rings.

Methods

Study design

This is a retrospective, nonrandomized review of all pa-
tients who underwent valve reconstruction with either
the CR or PR as the primary intervention for degenerative
MVD at our institution. The study was approved by the
internal Institutional Review Board with a waiver for pa-
tient consent.

Patients

A computerized registry of all patients having cardiac sur-
gery at the Vishnevskiy 3rd Central Clinical Hospital was
used to identify patients who underwent repair for de-
generative MVD (with/without TVR) between 2005 and
2015. Three hundred and six consecutive patients were
found to have had valvuloplasty with either CR (139 pa-
tients) or PR (167 patients) annuloplasty. Degenerative
MVD was identified as either FED or Barlow’s disease
intraoperatively using the Carpentier and Fornes guide-
lines.>" Preoperative clinical data collected included pa-
tient's age, sex, NYHA functional class, ejection fraction
and degree of mitral regurgitation (MR) by preoperative
echocardiogram, presence of preoperative atrial fibrillati-
on, diabetes mellitus, and the form of degenerative MVD
(Table 1).

Surgical techniques

Patients received MV repair (with concomitant TVR in 15
cases) performed by four surgeons. Intraoperative echo-
cardiography was performed in all patients before and
after repair. Exposure was by median sternotomy for
most patients, except for 36 patients (11.8%) in whom
either minimally invasive thoracotomy or hemi-sternot-
omy was performed. Moderate hypothermic (28 + 3 °C)
cardiopulmonary bypass was instituted using bicaval and
ascending aortic cannulation. Myocardial protection was
by antegrade and/or retrograde cold blood cardioplegia.
After aortic cross-clamping, MV exposure was through an
extended trans-septal incision or through a left atrial inci-
sion along Sondergaard'’s groove.

Prolapse of the posterior leaflet was preferentially
corrected by quadrangular resection when the prolaps-
ing segment was billowing with/without chordal rup-
ture or elongation, to remove this diseased part of the
valve as much as possible. When the remaining part of
the posterior leaflet showed excess tissue (as in Barlow
disease), the resection was combined with a sliding leaf-
let procedure including two triangular resections of the
remnants of the non-prolapsing posterior leaflet. If there
was no excess tissue in the remaining portion of the pos-
terior leaflet (as in FED), a sliding procedure was per-
formed, but without removal of tissue of the remaining
posterior leaflet. Prolapse of the anterior leaflet was cor-
rected by chordal transfer or artificial chordal implanta-
tion. Prolapse induced by chordal elongation was treated
by chordal shortening. This was done by either chordal
burying or papillary muscle repositioning. The latter pro-
cedure was mostly used for anterior leaflet prolapse or
commissural prolapse of both leaflets.

Table 2 - Operative data

Characteristics Total CR PR p-value
Minimally invasive 36 15 21 0.122
CPB (mean min = SD) 80.0 + 27.1 84.9+21.0 97.5+31.0 0.063
Cross-clamp (mean min + SD) 54.3 + 18.0 61.1+19.8 57.5+12.9 0.072
Concomitant procedures

TVR 15 9 6 -

Radiofrequency ablation 21 9 12 -
Valvuloplasty

Segmental resection leaflet 290 133 157 -

Other leaflet interventions (patch, plicature) 16 6 10 -
Chordoplasty

Chordal shortening 70 35 35 =

Chordal transfer 13 7 6 -

Chordal replacement with PTFE sutures 57 27 30 -

Without chordoplasty 52 20 32 -
Decalcification of the MA and leaflets 1 7 4 -
Mitral annulus reduction

By sliding leaflet technique 215 93 122 -

By annulus plication 10 0 10 -
Ring size

Smaller than 34 189 92 97 -

34 or larger 117 45 72 -

CPB - cardio-pulmonary bypass; CR - classic rigid ring; PR — physio semi-rigid ring; PTFE — polytetrafluoroethylene; TVR - tricuspid valve repair.
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A Classic ring or a Physio ring was then inserted for ring
annuloplasty after measuring the inter-trigone distance
and height of the anterior leaflet. The choice of ring was
left to the discretion of the surgeon. After repair, the sa-
line test and then a trans-esophageal echocardiography
were performed to determine valve competence. Patients
with regurgitant jet area >2 cm? or more than trivial MR
had a re-repair on the second pump-run. A concomitant
radio-frequency ablation was performed for all patients
with permanent or paroxysmal atrial fibrillation present
for at least 6 months before surgery. In every patient, the
specific surgical repair techniques used were identified
and coded at the end of the operation. The frequency
with which these different techniques were used is listed
in Table 2. Anticoagulation was stopped after 2-3 months
unless there was a medical condition that required it con-
tinuation.

Follow-up

A 4-week postoperative assessment of each patient was
performed in a hospital clinic. Patients were subsequent-
ly followed up yearly by means of clinic visits, mailed or
electronic questionnaires, and in case of non-responden-
ce, they were contacted by telephone during which the
questionnaire was filled by trained personnel; the num-
ber of patients contacted by each method was 15%, 555
and 25% respectively. Because response time varied con-
siderably from patient to patient, the cross-sectional me-
thod of follow-up was employed with the closing dates as
five and ten years; the number of completed follow-ups
were 156 and 35 respectively. The total number of follow-
-ups was expected to be 296 and 215 respectively. Post-
-operative echocardiography was performed at 6 and 12
months, and then every year or when there was a clinical
indication. The mean follow-up was 107.4 = 13.2 months.
Postoperative complications were classified as either val-
ve or procedure related by using recommended criteria.'
30-day mortality was defined as death occurring within
30 days after surgery in or out of the hospital.

Statistical analysis

The Cox proportional hazards methods were used to
analyse the data on recurrence of MR. For survival and
follow-up of events, Kaplan—Meier techniques were used
with log-rank testing. For recurrence of MR, a classic Kap-
lan—Meier technique was used with the first echocardio-
graphic follow-up date demonstrating the recurrence of
regurgitation as date of the event. Evaluation of multiva-

1.0
0.9
[1 CR-censored
# PR-censored
0.8+
Log rank = 0.888
0.7
067 Number at risk
139 133 119 104 81 60 39 27 23 15 15 CR
05 167 160 134 114 84 61 35 21 17 14 13 PR
T T T T T T T T T T T
0 12 24 3% 48 60 72 8 9% 108 120
Time (months)

Fig. 1 - 10-year postoperative survival; p = 0.177.

riate relationships of potential predictive factors for late
death, reoperation and MR >2+ was by multivariable Cox
regression analysis. Variables with a univariate p-value
<0.1 or those of known biological significance but failing
to meet the critical a level were submitted for considera-
tion to multivariable Cox analysis. A stepwise technique
was used to enter the selected variables in the analysis.
Statistical analysis of the data was performed with IBM
SPSS Statistics version 23.

Results

Immediate surgical result of mitral valve repair
Operative success was assessed by the echocardiographic
examination of MV function within the first postopera-
tive month. At one month postoperatively, 99.0% of all
patients had no or trivial mitral regurgitation (CR - 100%,
PR - 98.2%). No case of endocarditis was documented.

Survival

Operative mortality was 1.3% out of which one patient
died of sepsis with multiple organ failure, two died of
complications of acute myocardial infarction and one de-
ath was associated with low cardiac output. Survival at five
years was 94.1% and 84.6% at ten years (Fig. 1). Survival

Table 3 - Postoperative outcomes

n, (%) Total
Operative mortality 4(1.3%)
Mortality at 5 yrs 18 (5.9%)
Mortality at 10 yrs 47 (15.4%)
Recurrent MR >2+ at 5 yrs 39 (12.7%)
Recurrent MR >2+ at 10 yrs 78 (25.5%)
Reoperation at 5 yrs 12 (3.9%)
Reoperation at 10 yrs 14 (4.6%)

CR PR p-value
1(0.3%) 3(1.0%) 0.085
7 (2.3%) 11 (3.6%) 0.301
21 (6.9%) 26 (8.5%) 0.177
17 (5.6) 22 (7.1%) 0.071
36 (11.8%) 42 (13.7%) 0.110
7 (3.3%) 5 (1.6%) 0.281
8(2.6%) 6 (2.0%) 0.167

CR - classic rigid ring; MR - mitral regurgitation; PR — physio semi-rigid ring.
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0,94 p=0.071
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Fig. 2 - 10-year freedom from reoperation and recurrent MR >2+;
p = 0.0715.
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Fig. 3 - Freedom from all major events at ten years; p = 0.311.

was identical in the two groups (p = 0.177) and in patients
with and without concomitant TVR (p = 0.082). The causes
of deaths were: heart failure (15), cardiac arrhythmias (7),
chronic renal failure (5), cancer (3), stroke (4). The cause of
nine deaths were unknown. We checked the national de-
ath registry to ensure that those censored in the course of
follow-up were not dead, and no additional deaths apart
from what we recorded were identified (Table 3).

Recurrence of mitral regurgitation

Freedom from reoperation at five years was 96.1%
and 95.4% at 10 years (CR - 97.4% and PR - 96.4%; p =
0.167). Freedom from recurrent MR > 2+ was 99.0% at
one month, 87.3% at five years, and 74.5% at ten0 years.
When the interval-censored Turnbull approach is used to
calculate the freedom from recurrence of mitral incom-
petence, similar results are obtained. In all patients, fre-

edom from failing repair was better in FED (87.4%) than
in Barlow disease (55.4%) (p =0.022). Ten-year freedom
from repair failure (reoperation and recurrent MR > 2+)
from all major events (mortality, reoperation, recurrent
MR > 2+) were 69.9% and 54.6% respectively (Figs 2 and
3 respectively).

Clinical outcome and morbidity

Patients had an average of six echocardiograhies during
follow-up, and NYHA class was recorded at the latest fo-
llow-up. 91.3% of the patients improved by at least one
NYHA functional class: 72% in class I, 21% in class I, 7%
in class lll. Eleven patients who had radiofrequency abla-
tion had recurrent of AF and five others underwent a pa-
cemaker implantation. Freedom from thromboembolic
events and/or major anticoagulant-related bleeding was
98.0% at five years and 96.1% at ten0 years for all pati-
ents.

There were two cases of haemolytic anaemia in the PR
group the cause of which was found to be paravalvular
regurgitation at the anterolateral commissure and P2 seg-
ments of the annulus on post-operative trans-esophageal
echocardiogram. Both patients had valve replacements
and the anaemia resolved. Two patients had reoperation
for early postoperative sternal re-wiring following fractu-
re of the wires and sternal instability.

Predictive factors of recurrent MR >2+

Significant univariate predictors of recurrent MR >2+ and/
or reoperation were Barlow’s disease, preoperative MR
>3+ and use of chordal shortening. By multivariate analy-
sis significant predictors of recurrent MR >2+ and/or reo-
peration were Barlow’s disease, shortening chordoplasty,
anterior/bileaflet involvement, leaflet and/or annular cal-
cification. Old age (>70 years), NYHA functional class IV
and high pulmonary artery systolic pressure (>40 mmHg)
were independent predictive factors for poor survival by
univariate analysis (Table 4).

Changes in LV function

The results of this study indicated little difference in the in-
fluence on postoperative cardiac function between CR and
PR. During the first week after surgery, noticeable changes
that occurred in the LV were reduction in LVEF or LVEDD.
These changes were considered to be related to the sud-
den elimination of MR, which led to afterload augmentati-
on and volume load reduction. During the next six months
and onwards, several gradual changes were noticed, such
as recovery of LVEF and further reduction of LVEDD and
LVESD. These changes may have been related to the LV
remodelling process after correction of MR (Table 5).

Discussion

The MA is a dynamic structure that actively contributes to
the mechanics of the MV apparatus, thanks to its sphinc-
ter-like action achieved by the contraction and relaxati-
on of baso-constrictor muscles surrounding the annulus
posteriorly. An annuloplasty ring is intended to remodel
annular deformity secondary to chronic atrial and vent-
ricular enlargement, to stabilize repair by reducing the
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Table 4 - Univariate and multivariate Cox analysis

For reoperation and MR >2+
Analysis

Univariate analysis
Barlow's disease
Preoperative MR >3+
Chordal shortening

Multivariate analysis
Barlow's disease
Chordal shortening
Anterior or bileaflet involvement,
Leaflet and/or annular calcification

For survival

Univariate analysis
NYHA functional class IV
Old age (> 70 years) and
Pulmonary artery systolic pressure (> 40 mm Hg)

Hazard ratio CL95% p-value
2.12 1.15-3.03 <0.001
2.04 1.00-3.59 0.011
1.83 0.97-2.01 0.002
2.78 1.88-3.06 0.021
2.00 0.16-2.06 0.003
1.62 0.97-1.98 <0.001
1.43 0.10-2.01 0.012
1.59 1.06-2.12 <0.010
1.53 0.61-3.00 0.022
1.78 1.08-2.18 0.002

MR - mitral regurgitation; NYHA — New York Heart Association.

tension on reconstructed valvular portions, to enhance le-
aflet coaptation by reducing the mitral surface area and
to prevent further annular dilatation.

The CR is reported to reduce the dynamic annular mo-
tion affecting transvalvular blood flow in the diastole,
altering ventricular/valvular interaction and impairing LV
function.®'*' Furthermore, CR changes the physiological
saddle shape of the MA to a planar configuration.'® This
effect is reported to predispose the development of LVO-
TO by exacerbating mitral-leaflet SAM, or by narrowing
the intersection angle between the aortic and the mitral-
-valvular planes."”

The PR was engineered to avoid the aforementioned
drawbacks of the CR.”? Nevertheless, it was subsequent-
ly demonstrated that the CR itself was not responsible
for these complications®’ and that the LV performance
actually improved after remodelling.' The culprits in the
development of LVOTO were later identified to be ex-
cess tissue of the posterior leaflet and inadequate ring
sizing, resulting in too small a ring for a too large anterior
leaflet.” It has since been demonstrated that SAM and
LVOTO in most cases resolved with volume loading and if
necessary, by the use of beta blockers.1%2°

Whilst CR is made of titanium alloy covered by a layer
of silicone rubber and polyester knit fabric, PR is construc-
ted of Elgiloy bands separated by polyester film strips,
which provide high-strength fatigue resistance and ex-
cellent spring efficiency. The latter comes in a saddle sha-
pe to conform to the bulging of the aortic root whereas
the former has a kidney shape.

The PR combines remodelling by selective rigidity (a fe-
ature of the CR) at the anterior section and selective flexi-
bility (a feature of flexible rings) at the posterior section
to give a significant reduction of stress on sutures while
maintaining the annulus remodelling effect.?' It conforms
to the configuration of the normal MA during systole,
with the characteristic 3 : 4 ratio between the anteropos-
terior and the transverse diameters. The commissural and
posterior sections exhibit a differential flexibility to make
possible changes in size and shape of the annulus fibrosus
during ventricular contraction.

The PR is reported to maintain normal trans-mitral gra-
dient pressure with excellent mid-term results.?>? It has
gained much popularity ever since Carpentier et al. repor-
ted in 1995 that it reduced LVEDD and LVESD whilst im-
proving LV function.?* Nonetheless, there is an understan-
ding that its decreased ability to geometrically remodel
especially the posterior annulus can have a detrimental
effect on late repair durability. Despite its perceived su-
periority, several studies reported no difference in the ge-
neral outcome between it, the rigid, and flexible rings.?>2¢

Green et al.?7 reported similar effects of flexible and
semi-rigid rings on LV function in an animal randomized
study. Manabe et al. in a retrospective, propensity score
matched study also demonstrated no significant difference
in LV ejection, LVEDD and LVESD between these two rings.?”
Comparable clinical and echocardiographic outcomes were
reported by Chung et al. who however documented a gre-
ater tendency towards mitral stenosis in the Duran flexible
ring. They ascribed this to late pannus formation. On the
contrary, Spiegelstein et al. in a retrospective study showed
that in degenerative MR, PR was associated with lower rates
of recurrent MR than flexible rings.?® A comparison of pe-
ricardial and CR annuloplasty also reported similar clinical
and echocardiographic outcomes.®

David et al. as well as Okada et al. showed significant-
ly better LV function with flexible rings than with rigid
rings®'> whilst Bogachev et al. reported that LV changes
were more significant in the flexible bands than in rigid
rings.? In a study by Chang et al., not only were the echo-
cardiographic outcomes similar, they reported comparab-
le clinical outcomes for the two rings at a mean follow-up
of 46.6 + 32.6 months.>°

UngerGraeber et al.3' also reported comparable trans-
-mitral velocity and pressure gradient between the classic
rigid ring and Duran flexible ring. Shahin et al." compa-
red the CR and PR in a randomized study and reported
similar morbidity, mortality, and LV function at five years
of follow-up. Interestingly, mortality was higher in the CR
group by 16% and yet was not significant.

Our results confirm available clinical reports of good
survival, freedom from recurrent significant MR and free-
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Table 5 - Left ventricular changes

CR PR

Preop. Postop. Last f/u Preop. Postop. Last f/u
LVEF (%)* 59.5+7.8 53.5+8.5 58.1 £ 10.0 61.2+9.9 57.3+5.8 60.1+11.0
LVESD (mm)* 473 £6.7 43.8+88 385+9.6 46.3+9.9 42.0+45 39.3+6.1
LVEDD (mm)* 59.7 £ 10.1 47.7+7.6 47.0 £ 8.2 58.6 £9.7 49.9+10.0 49.0+6.6
LAD (mm) 53.1+5.2 45.0 £ 2.6 445 £ 6.2 52.6 +9.2 446 +4.4 449 7.2

CR - classic rigid ring; last f/u - last follow-up; LAD - left atrial dimension; LVEDD - left ventricular end-diastolic dimension; LVEF - left ventricular
ejection fraction; LVESD - left ventricular end-systolic dimension; Postop. — postoperative (immediate); PR — physio semi-rigid ring; Preop. - pre-
operative. * All parameters were changed significantly (p< 0.001) between postoperative and last follow-up at serial examination by means of
echocardiography. There were no significant differences between the two rings in each parameter (repeated-measures analysis of variance).

dom from reoperation in repair for degenerative MVD.32
34 We recorded a low 10-year mortality (15.4%; 6.9% in
CR and 8.5% in PR, p = 0.177). Our 10-year recurrent MR
>2+ was also 25.5% (11.8% in CR and 13.7% in PR, p =
0.110) and so was reoperation at just 4.6% (2.0% in CR
and 2.6% in PR, p = 0.167). We associated the worse cli-
nical outcomes (though not significant) in the PR group
with the larger number of patients with Barlow’s disease
in this group. We also noticed a slightly higher trans-mi-
tral pressure gradient (6.8 + 1.93 mmHg) in the CR group
than in the PR group on early postoperative echocardio-
graphy which normalised on the next echocardiography.

This study in accordance with others*® shows that recu-
rrent MR on echocardiographic studies is more frequent
than the reoperation rate indicates implying that reopera-
tion rate is not an optimal predictor of recurrent MR and is
not the best parameter to estimate durability of MV repair.
A 20-year study of repair for MV prolapse concluded that
the therapeutic consequences of recurrent MR may be dela-
yed for several years after onset of recurrent regurgitation.3®

Our early postoperative echocardiography showed ex-
cellent results. All patients in the CR group and 98.2%
of those in PR group had no or trivial MR. Nevertheless,
recurrent MR occurred at a constant rate during the fo-
llowing years with symptomatic cases being reoperated.
Similar to other studies,?” factors that predicted recurren-
ce of MR or reoperation were Barlow's disease, a preo-
perative MR >3+ and the use of chordal shortening. In
our case however, the number of recurrent MR associated
with chordal shortening was not large enough to reach
a conclusive assessment. Degenerative process progre-
sses even after repair, so to mitigate recurrence of MR,
generous resection of diseased portions of the posterior
leaflet is required. Furthermore, chordae with degenera-
tive changes should be managed using artificial chordal
implantation and chordal resection with transfer.

Following Flameng et al.>' report that when recurrent
MR be it minor, moderate, or severe, is considered, only
about 50% of patients remain free from more than trivial
MR at seven years after repair, valve re-repair or repla-
cement on a CPB rerun was routinely performed when
residual MR greater than trivial was noticed on intra-ope-
rative echocardiography. In cases of significant recurrent
MR after hospital discharge, the institution’s policy then
was valve replacement if the patient agreed to a redo
surgery; otherwise, they were recommended medical tre-
atment under the supervision of their physician.

More than 40% of the patients showing significant re-
current MR have a new leaflet prolapse (mainly from the
anterior leaflet) which is associated with continuing valve
degeneration, retraction of repaired posterior leaflet, or
even due to chordal rupture or elongation. Furthermo-
re, half of these valves have leaflet thickening and one
third have new calcifications.”® The MV undergoes these
changes irrespective of the type of implanted ring. In the
14 cases of reoperation for repair failure in this study (ei-
ght in CR and six in PR), there were nine cases of chordal
rupture that were initially shortened, three cases of fur-
ther anterior leaflet degeneration and two scenarios of
annuloplasty suture dehiscence. Valve replacement was
performed in all 14 circumstances. Despite the substantial
number of cases of Barlow’s disease, there was no case
of LVOTO most probably because large rings (sizes >34
mm) were used for patients with extensive leaflet enlar-
gement and annular widening. More patients in PR than
in CR received larger rings due to higher number of pati-
ents with Barlow’s disease in this group.

When patients bearing the surgical risk (i.e., use of chor-
dal shortening) are excluded from the analysis, our recu-
rrence rate drops from 2.6% per year to 1.7% per year.
This residual rate of 1.7% per year can be attributed to the
phenomenon of valve degeneration. Recurrence rate in
Barlow’s disease is 6.0% per year and 2.6% per year in FED.
However, the impact of surgical risk factors (like chordal
shortening, inadequate leaflet resection) is so high that af-
ter correction for these techniques, the residual recurrence
rate decreases to almost that of FED (2.9 vs 2.6% per year).

Limitations

In addition to the general limitations inherent in retro-
spective series, the choice of classic CR or PR, which was
left to the surgeon, may represent a bias in the distributi-
on of baseline characteristics between groups. Preopera-
tive and postoperative data, such as annular size, tenting
height, or tenting area, were available only in a small
subset of patients, precluding a meaningful conclusion.
The postoperative echocardiographic examinations were
not performed at a similar interval of time from surgery.
However, it is unlikely that this difference had an impact
on MV hemodynamic performance. Finally, the results of
our study cannot be automatically applied to other annu-
loplasty devices.
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Conclusion

We conclude that the long-term clinical and echocardio-
graphic outcomes of repair for degenerative mitral valve
disease with the Classic and Physio rings are comparab-
le. We support the use of artificial chordal implantation
instead of chordal shortening for degenerative chordae
tendinae. We also reiterate the importance of large size
annuloplasty rings for Barlow’s disease to minimize the
incidence of left ventricular outflow obstruction.
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Cil a metodika: Charakter infek¢ni endokarditidy (IE) se dlouhodobé postupné méni. Tato prace si klade za
cil zmapovat vyskyt infekéni endokarditidy v jiznich Cechéch v letech 2013 aZ 2019 a na zakladé nasbiranych
dat tak posoudit aktualni obraz tohoto onemocnéni.
V netfidéném retrospektivnim souboru pacientd s diagnostikovanou IE v letech 2013 az 2019 byla sledovana
incidence v jednotlivych letech, charakter infekce, etiologické agens, terapeuticky postup a mortalita. Zvlast
byly hodnoceny skupiny ptipadl zpUsobenych bakterii Staphylococcus aureus (STAU) a streptokoky.
Vysledky: Celkem bylo ve sledovaném obdobi zjisténo 171 pfipadl IE s incidenci 3,4 pfipadu na 100 000
obyvatel za jeden rok.
V celém souboru bylo zachyceno 59 % piipadU IE nativni chlopné (NVE), 30 % pfipadl IE protetické chlopné
(PVE) a 11 % pfipadd IE spojené se srde¢nim pfistrojem (CDRIE). Nejcastéjsim etiologickym agens byl Staphy-
lococcus aureus, ktery zpusobil 38 % viech pfipad(.
Celkem 58 % pacientu s IE chlopenniho aparatu podstoupilo kardiochirurgicky vykon s hospitaliza¢ni mor-
talitou 28 % a celkovou mortalitou 35 %. Mortalita pacient, u kterych bylo postupovéno konzervativné,
byla zprvu nizsi (hospitaliza¢ni mortalita 21 %), celkové mortalita v tomto souboru viak doséhla 58,5 %.
Mortalita STAU IE byla vyssi ve vSech sledovanych aspektech.
Zavér: Vysledky analyzy potvrzuji publikované trendy o starnuti populace pacientl s IE, narlstajicim za-
stoupeni PVE a vysokém podilu STAU na etiologii. Ve shodé s uverejnénymi daty zdstava mortalita tohoto
onemocnéni vysoka.

© 2020, CKS.

ABSTRACT

Purpose and methods: The characteristics of infective endocarditis (IE) have long been changing. The aim of
the present study was to map the incidence of IE in south Bohemia in the 2013-2019 period and to review
the current status of the disease.

Using an unselected retrospective group of patients diagnosed with IE in the 2013-2019 period, we analyzed
the incidence in individual years, characteristics of infection, pathogens therapeutic strategy and mortali-
ty. Subgroups of patients with IE caused by Staphylococcus aureus (STAU) bacteria and streptococci were
assessed separately.

Results: Overall, 171 cases of IE with an incidence of 3.4 cases per 100,000 inhabitants/year were identified.
The whole group of patients included 59% of cases of native valve endocarditis (NVE), 30% of prosthetic
valve endocarditis (PVE) and 11% of cardiac device-related infective endocarditis (CDRIE). The most frequent
pathogen was Staphylococcus aureus accounting for 38% of all cases.

A total of 58% of patients with IE involving the valve apparatus had cardiac surgery with in-hospital and
all-cause mortality rates of 28% and 35%, respectively. While the mortality rate of patients receiving con-
servative therapy was initially lower (in-hospital mortality, 21%), all-cause mortality in this patient subgroup
was as high as 58.5%. Mortality from STAU IE, both in-hospital and all-cause, was higher in all characteristics.
Conclusion: Results of our analysis are consistent with published data on trends in aging of the population
of IE patients, increasing proportion of PVE and a high proportion of STAU in terms of etiology. In line with
published data, mortality from the disease remains high.
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Uvod Vysledky analyzy
Infek¢ni endokarditida (IE) patfi mezi méné castd kar- Epidemiologie

diovaskuldrni onemocnéni. Spektrum pacienttl s IE v roz-
vinutych zemich se dlouhodobé méni. Pfibyva starsich
pacientu a narusta podil infekci chlopennich nahrad a im-
plantabilnich elektronickych systému.'* Navzdory pokro-
kam v diagnostice a 1é¢bé zlstavd mortalita tohoto one-
mocnéni vysoka.

Tato prace si klade za cil zmapovat vyskyt IE v Jiho-
Ceském kraji v letech 2013 az 2019 a na zakladé na-
sbiranych dat posoudit aktualni charakter tohoto one-
mocnéni.

V retrospektivnim souboru 171 pacientl s diagnos-
tikovanou IE byl sledovadn pocet pfipadl v jednotlivych
letech, charakter infekce, etiologické agens, terapeuticky
postup a mortalita pacientl. Zvlastni pozornost je véno-
vana IE zpUsobené bakterii Staphylococcus aureus (STAU)
a skupinou streptokokt jakozto nejcastéjsSimi plvodci IE
v tomto souboru.

Metodika

Zarazovaci kritéria do analyzy vychazela z tzv. modifiko-
vanych kritérii Dukeovy univerzity upravenych v Doporu-
Cenych postupech ESC pro diagnostiku a Iécbu infekéni
endokarditidy z roku 2015. Dale byli zafazeni jen pacienti
starsi 18 let, u nichZ byla diagnéza IE stanovena mezi 1. 1.
2013 a 31. 12. 2019.

K vyhledani vhodnych pacientl byla pouzita databaze
Dokladl zdravotni pojistovny a Centralni evidence pa-
cientd Nemocni¢niho informacniho systému. Vyhledavani
byli pacienti s koédy diagnéz 133.0, 133.9, 138 a 139. Diky
tomuto postupu mohli byt zarazeni pacienti hospitalizo-
vani, ambulantné vysetreni ¢i jejichZ stav byl jen konzul-
tovan v Nemocnici Ceské Budé&jovice.

Pacienti s relapsem IE byli do analyzy zapocitani jen
jednou, naproti tomu pacienti s recidivou IE byli zaraze-
ni opakované. Ve vysledku bylo do analyzy zahrnuto 171
pripadu IE.

Hospitaliza¢ni mortalita je v této praci definovana jako
umrti v souvislosti s infek¢ni endokarditidou béhem hos-
pitalizace, pri které byla stanovena diagnéza IE a/nebo
provedena kardiochirurgicka operace.

Sestimési¢ni mortalita je definovéna jako umrti z jaké-
koli pfi¢iny béhem 3esti mésict od stanoveni diagndzy IE.
Celkova mortalita je pak definovana jako umrti z jakékoli
pri¢iny od stanoveni diagndzy IE do ukonceni sledovani,
tj. do 1. 4. 2020. Stfedni doba (median) sledovani pa-
cientd s negativni hospitaliza¢ni a Sestimési¢ni mortalitou
byla 38 mésicu.

Jihocesky kraj predstavuje spddovou oblast pfi-
blizné 640 000 obyvatel. Vzhledem k tomu, Ze nase
nemocnice slouzi jako referencni pracovisté pro cely
region, mohou ziskand data poslouzit k monitoraci vy-
skytu IE v celém Jihoceském kraji a ¢asti Kraje Vysoci-
na. K ziskani informaci o poc¢tu obyvatel v Jiho¢eském
kraji byla pouzita data Ceského statistického ufadu
z roku 2016.

Sledovani pacientt bylo ukonceno k 1. 4. 2020.

V celém souboru 171 pacientl diagnostikovanych s IE
bylo 113 muzd (66 %). Prmérny vék v dobé diagndézy
¢inil u muza 60,8 roku (median 64 let), u Zzen pak 64,3
roku (median 65,5 roku). Vékové rozmezi bylo 21-97 let.
Pocet jednotlivych pfipadt v kazdém sledovaném roce
uvadi obrazek 1.

Vyskyt IE v jednotlivych okresech Jihoceského kraje
zobrazuje tabulka 1. Incidence IE ve sledovaném obdobi
v Jihoceském kraji byla 3,4 pfipadu na 100 000 obyvatel
za jeden rok.
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Obr. 1 - Pocet pripadu IE v jednotlivych letech. Non-STAU - skupina
pacientd s infek¢ni endokarditidou jiné etiologie nez Staphyloco-
ccus aureus; STAU - Staphylococcus aureus.

Tabulka 1 - Infekéni endokarditida v okresech Jihoceského kraje

Okres trvalého bydlisté Pocet Incidence IE na 100 tisic

pfipadl IE  obyvatel za jeden rok

Ceské Budgjovice 51 3,8
Cesky Krumlov 16 3,7
Jindrichlv Hradec 27 4,2
Pisek 20 4,1
Prachatice 6 1,7
Strakonice 10 2,0
Tabor 20 2,8
Jiny 21 -

Lokalizace infekce

Ve 151 pripadech se jednalo o infekci chlopenniho apara-
tu, 19krat byla zjisténa infekéni endokarditida spojena se
srdecnim pristrojem (CDRIE) a jedenkrat byl popsan infi-
kovany trombus levé komory srdecni.

Pfi infekci chlopenniho aparatu slo ve 131 pfipadech
(87 %) o IE jedné chlopné, 19krat byly postizeny dvé
chlopné a v jednom pripadé tfi.

Nejcastéji $lo o postizeni aortalni chlopné, a to v 84 pfi-
padech (56 % pripadd IE chlopenniho aparétu). V 67 pfi-
padech se jednalo o izolované postizeni aortalni chlopné.

Ve 45 pripadech se jednalo o IE nativni aortalni chlop-
né, v 16 (36 %) z téchto pripadd slo o infekci chlopné
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s nefyziologickym poctem cipa (12krat bikuspidalni, ti-
krat unikuspidalni a jedenkrat tetrakuspidalni).

Mitralni chloperi byla postizena celkem v 74 pfipadech
(49 % pripadl IE chlopenniho aparatu), v 55 pripadech
$lo o izolovanou IE mitralni chlopné. V 15 pfipadech se
jednalo o soucasnou infekci mitralni a aortalni chlopné.

IE trikuspidalni chlopné byla zjisténa v 11 pfipadech,
Sestkrat slo o izolovanou IE v této lokalizaci. Celkem pét
pripadu IE trikuspiddlni chlopné bylo spojeno s intrave-
néznim uzivanim drog. V celém souboru bylo zjisténo
sedm pripadu IE intravendznich narkomana.

Nejméné castou lokalizaci infekce byla pulmonalni
chlopen (tfi pfipady). Dvakrat se jednalo o izolovanou in-
fekci homograftu u pacienta po Rossové operaci.

V souboru 151 pfipadl IE chlopenniho aparatu se ve
100 pripadech (66 %) jednalo o infekéni endokarditidu
nativni chlopné (NVE) a v 51 (34 %) pfipadech o infekci
protetické chlopné (PVE). V deviti pripadech (18 % PVE)
se jednalo o ¢asnou PVE. Nejcastéjsim etiologickym agens
Casné PVE byly bakterie z rodu stafylokoku (tfikrat Sta-
phylococcus epidermidis, dvakrat STAU). V tomto souboru
byla za ¢asnou PVE povaZzovéana infekce protetické chlop-
né vznikld do 12 mésict od kardiochirurgické operace.*

Ve tfech pripadech slo o soucasnou infekci nativni
a protetické chlopné (vzdy bioprotéza v aortalni pozici
a nativni mitrdIni chlopen). Tito tfi pacienti jsou v dalSich
analyzach razeni ke skupiné PVE.

PFi PVE $lo 34krat o infekci bioprotézy, 11krat byla in-
fikovdna mechanicka protéza a v Sesti pripadech anulo-
plasticky prstenec.

Infekéni agens
V celém souboru bylo zachyceno celkem 39 rdznych in-
fekénich agens zpusobujicich IE. Jednoznacné nejcastéjsi
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Obr. 2 - Etiologické agens

Tabulka 2 - Ostatni bakterie

Aerococcus urinae
Aggregatibacter sp. (tfi pripady)
Bartonella quintana
Capnocytophaga canimorsus
Cardiobacterium hominis
Escherichia coli (dva pripady)
Granulicatella sp.

Klebsiella sp.

Lactococcus sp.

Parvimonas sp.
Propionibacterium acnes
Salmonella enteritidis

zachycenou bakterii byl Staphylococcus aureus (65 pripa-
dUd; 38 % vsech pfipadl IE), druhym nejcastéjsim agens
byly bakterie z rodu streptokokl (54 pripadl; 32 %).
Témto pFipadlm je v dalsi ¢asti prace vénovana zvlastni
pozornost.

Prehled agens zpUlsobujicich IE uvadi obrdzek 2 a ta-
bulka 2. V péti pripadech bylo infekéni agens prokaza-
no az metodou polymerdzové retézové reakce (PCR)
z resekovaného materidlu. Jedenkrat byla zachycena IE
zpUsobend kvasinkou Candida albicans, jednalo se o in-
fekci mechanické protézy v aortalni pozici a diagnéza
byla potvrzena kultivaci resekované chlopné. Ve c¢tyfech
pfipadech (2 %) slo o IE zplsobenou bakteriemi z kulti-
vacné naroc¢né skupiny mikroorganismu spjaté s vyskytem
IE (rody Haemophillus, Actinobacillus, Cardiobacterium,
Eikenella, Kingella) HACEK (tfikrdt Aggregatibacter sp.,
jednou Cardiobacterium hominis). Vyse zminény pfipad
infikovaného trombu levé komory srdecni byl zpUsoben
bakterii Streptococcus dysgalactiae.

V osmi pripadech (5 %) se nepodafilo infekéni agens
prokdazat, velmi pravdépodobné kvili zahajeni antibiotic-
ké (ATB) lécby pred odbérem hemokultur.

Terapeuticky postup

Indikacni kritéria kardiochirurgického vykonu v nasem
Kardiocentru vychazeji z Doporuceni ESC pro diagnosti-
ku a lé¢bu IE z roku 2015.# Samoziejmosti je individudlIni
pfistup s ohledem na celkovy stav pacienta, komorbidity
a odhadovanou délku Zivota.

Ze 151 pacientl s IE postihujici chlopenni aparat pod-
stoupilo kardiochirurgickou operaci 88 (58 %). U dalSich
16 (11 %) byla kardiochirurgicka intervence indikovana,
jeji provedeni nicméné neumoznil rychly fatalni prlbéh
onemocnéni.

Konzervativni |é¢ba byla tedy indikovana u 47 pa-
cientd (31 % vsech IE chlopenniho aparatu). Nejc¢astéjsim
dvodem konzervativniho zpUsobu Iécby bylo nednosné
riziko vyplyvajici z kardiochirurgického vykonu (33 pfipa-
dl) a dobra reakce na antibiotickou Ié¢bu s vymizenim
vegetaci (13 pripadd).

Zvyklosti naseho pracovisté je opakované konzultovat
veskerou antibiotickou Ié¢bu IE s bakteriologickym oddé-
lenim. Snahou je zvolit idealni antibiotikum nejen v zavis-
losti na citlivosti daného agens, ale i s ohledem na speci-
fika kazdého pacienta (pritomnost protetické chlopné ¢i
implantabilniho systému, rendlni insuficience, pfidruzena
infekce,...).

Ve skupiné STAU IE byl nejc¢astéji podavanym antibio-
tikem oxacilin, a to v 59 pripadech (91 %). Ve 32 pfi-
padech byl podavan v kombinaci s jinym antibiotikem,
a to nejcastéji s rifampicinem (15x), gentamicinem (8x)
a clindamycinem (5x). V8echny t¥i pfipady IE zplsobe-
né meticilin-rezistentnim zlatym stafylokokem (MRSA)
byly 1é¢eny vancomycinem. Vancomycin byl taktéZz pou-
zit k 1é¢bé béznych STAU IE u pacientl s nesnasenlivosti
oxacilinu.

Streptokokové IE byly nejcastéji 1é¢eny penicilinem G
(26 pripadd, 48 %), ampicilinem (19 pfipadd, 35 %) a van-
comycinem (Sest pfipady, 11 %). V kombinacni antibiotic-
ké lécbé streptokokovych IE byl nejcastéji podavan gen-
tamicin, a to v osmi pfipadech s penicilinem G a v deseti
pripadech s ampicilinem.
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Ve zbylych 52 pripadech IE byl nej¢astéji podavan am-
picilin (19 pfipadd, 37 %), vancomycin (11 pfipadd, 21 %)
a oxacilin (deset pfipadd, 19 %). Gentamicin byl v kom-
binacni [é¢bé s témito antibiotiky pouzit v 17 pfipadech.

Candidova IE byla [écena anidulafunginem.

Celkem 16 pacientll (84 %) s CDRIE podstoupilo extrak-
ci stimulac¢niho systému. V jednom pfipadé bylo postupo-
vano (isté konzervativné, dva pacienti zemreli pred pro-
vedenim pldnované intervence.

Mortalita

Ze viech zarazenych 171 pacientd béhem hospitalizace
(at uz na nasem pracovisti, ¢i po prekladu do jiné nemoc-
nice) zemrelo 58 (hospitaliza¢ni mortalita 34 %). Do Sesti
mésict od stanoveni diagndzy IE zemfelo v tomto soubo-
ru z jakékoli pric¢iny 65 pacientt (Sestimési¢ni mortalita
38 %). Celkovd mortalita ¢inila ve sledovaném souboru
49 %, jednalo se o 84 pacientd.

Z 88 pacientt, ktefi podstoupili kardiochirurgicky vy-
kon, béhem hospitalizace zemfelo 25. Hospitaliza¢ni
mortalita operovanych pacientt tedy cinila 28 %. Celkova
mortalita v této skupiné dosahla 35 % (31/88). Ve skupi-
né s konzervativnim postupem léc¢by cinila hospitalizac-
ni mortalita 21 % (10/47); celkové mortalita pak 59,5 %
(28/47).

V podskupiné 13 pacientl, u kterych bylo z ddvodu
dobrého efektu antibiotické 1é¢by postupovano konzer-
vativné, byla zjisténa nulova hospitaliza¢ni i $estimési¢ni
mortalita. Median véku téchto pacientt byl 69,5 roku
a jednalo se v sedmi pfipadech o PVE, v péti pripadech
o NVE a v jednom o CDRIE. Etiologicka agens byla v této
podskupiné zastoupena nasledovné: pétkrat STAU, cytfi-
krat bakterie rodu Streptococcus, dvakrat Enterobacter,
jedenkrat Staphylococcus warneri a jedenkradt Aggrega-
tibacter.

Ve skupiné pacientu lécenych konzervativné z divodu
extrémniho rizika kardiochirurgického vykonu byla mor-
talita pochopitelné vysoka. Hospitaliza¢ni mortalita do-
sahla 30 % (10/33) a celkova mortalita pak 79 % (26/33).

Hospitaliza¢ni mortalita CDRIE cinila 42 % (8/19), cel-
kova 47 % (9/19).

Vysoka mortalita byla zjisténa u pacientd s PVE. V této
skupiné béhem celého sledovaného obdobi zemrelo 32

M Streptokoky (54 pfip.)

Obr. 3 - Srovnani pfipadi STAU IE,

non-STAU IE a streptokokové IE. CDRIE - infek¢ni
endokarditida spojend se srde¢nim pfistrojem;
non-STAU - skupina pacientl s infekéni
endokarditidou jiné etiologie nez Staphylococcus
aureus; NVE - infekcni endokarditida nativni
chlopné; PVE - infek¢ni endokarditida protetické
chlopné; STAU - Staphylococcus aureus.

50 60

z 51 pacientd, celkova mortalita tedy dosahla 63 %. Cel-
kova mortalita ¢asné PVE dosahla dokonce 80 %.

Staphylococcus aureus a streptokoky

Pomér zastoupeni obou pohlavi byl u STAU IE pomérné
vyrovnany (muzi/zeny = 0,97), ve streptokokové skupiné
naproti tomu vyrazné prevazovali muzi (3,15). Median
véku pacientl se STAU IE byl 65 let, zatimco téch se strep-
tokokovou IE 63 let. Vyskyt IE v jednotlivych sledovanych
letech zobrazuje obrazek 1.

Staphylococcus aureus byl plvodcem IE v 65 pfipa-
dech (38 % vsech pripadl IE). Hospitaliza¢ni mortalita
v této skupiné byla 51 %, celkova mortalita pak 63 %.
STAU IE byla pfic¢inou 41 pfipadd (41 %) NVE s hospita-
liza¢ni mortalitou 46 % a celkovou mortalitou 50,5 %.
Pavodcem PVE byl STAU v 11 pfipadech (22 %) s hospi-
taliza¢ni mortalitou 64 % a celkovou mortalitou 82 %.
STAU zapficinil 13 pripadl (68 %) IE stimula¢niho systé-
mu s hospitaliza¢ni mortalitou 54 % a celkovou morta-
litou 61,5 %.

Ve tfech pfipadech se jednalo o infekci rezistentnim
kmenem MRSA. Dvakrat slo o infekci stimula¢niho systé-
mu a jedenkrat o infekci bioprotézy. MRSA IE méla v na-
$em souboru 100% hospitaliza¢ni mortalitu.

Celkem 24 pacientl (46 %) se STAU IE chlopenniho apa-
ratu podstoupilo kardiochirurgicky vykon s hospitaliza¢ni
mortalitou 37,5 % a celkovou mortalitou 46 %. U dalSich
deviti pacientt (17 %) byl kardiochirurgicky vykon indi-
kovan, nicméné zemreli pfed jeho moZznym provedenim.
Konzervativné bylo postupovéno u 19 pacientl (36,5 %)
s IE chlopenniho aparatu zptisobenou STAU, béhem hos-
pitalizace zemrelo osm z nich (42 %), celkem 13 (68,5 %).
Ve skupiné STAU PVE s konzervativnim postupem (osm
pacientt) byla zjisténa celkova mortalita 87,5 %.

Dohromady 11 ze 13 pacientt s CDRIE podstoupilo
extrakci stimulacniho systému, Sest pacientl zemrelo bé-
hem hospitalizace a osm pred ukoncenim analyzy. Celko-
vad mortalita STAU CDRIE ¢inila 61,5 %.

Bakterie z rodu streptokokd byly druhym nej¢astéjSim
pUvodcem IE v naSem souboru; 17 raznych bakterii zpuG-
sobilo celkem 54 ptipadd (32 %) IE s hospitaliza¢ni mor-
talitou 24 % a celkovou mortalitou 37 %. Streptokoky
byly pficinou 36 pripadl NVE s hospitaliza¢ni mortalitou



D. Foral et al.

563

Tabulka 3 - Souhrn vysledku

Pacienti

Charakter IE

PostiZzena chlopen

Strukturalni komplikace
(echokardiograficky nalez)

IE intravendznich narkomanti

Terapeuticky postup

Mortalita obecné

Mortalita kardiochirurgic-
kych vykont

Mortalita pfi konzervativnim
postupu

Mortalita NVE

Mortalita PVE

Mortalita CDRIE

Pocet pripadu

Muzi

Vék muzu (median)

Vék Zen (median)

NVE

PVE

Casna PVE
Bioprotéza/mechanicka/ring
CDRIE

Aortalni - izolované
Aortélni - celkem

Ao s nefyziol. poctem cipl
Mitralni - izolované
Mitralni - celkem
Trikuspidalni - izolované
Trikuspidalni - celkem
Pulmonélni - izolované
Pulmondlini - celkem

Vice chlopni

Vyznamna regurgitace
Perforace cipu
Perivalvularni siteni infekce
Pfitomnost vegetaci
Vegetace > 10 mm

Kardiochirurgicky
Konzervativni
Extrakce stim. systému
Neprovedena KCH intervence
Hospitaliza¢ni
Sestimési¢ni
Celkova
Hospitaliza¢ni
Sestimésicni
Celkova
Hospitalizacni
Sestimésicni
Celkova
Hospitaliza¢ni
Sestimési¢ni
Celkova
Hospitalizacni
Sestimésicni
Celkova
Hospitalizacni
Sestimési¢ni
Celkova

Celkem
171 (100 %)
113 (66 %)
64

65,5

100 (58,5 %)
51 (30 %)
9

34/11/6

19 (11 %)
67 (44 %*)
84 (56 %*)
16

55 (36 %*)
74 (49 %*)
6 (4 %*)
11(7 %*)
2(1%*)

3 (2 %*)
20 (13 %*)
80 (53 %*)
33 (22 %*)
32 (21 %*)
97 (64 %*)
68 (45 %*)
7 (4 %)

88 (58 %*)
47 (31 %*)
16 (84 %**)
16 (11 %*)
58 (34 %)
65 (38 %)
84 (49 %)
25 (28 %*)
25 (28 %*)
31 (35 %*)
10 (21 %*)
17 (36 %*)
28 (59,5 %*)
32 (32 %*)
35 (35 %*)
43 (43 %*)
18 (35 %*)
22 (43 %*)
32 (63 %*)
8 (42 %**)
8 (42 %**)
9 (47 %**)

STAU

65 (38 %)
32 (49 %)
65,5

64

H = O vl b

28 (54 %*)
16 (31 %*)
11(21 %*)
32 (62 %*)
21 (40 %*)
4

24 (46 %*)
19 (36,5 %*)
11 (85 %**)
9 (17,5 %*)
33 (51 %)
35 (54 %)
41 (63 %)

9 (37,5 %*)
9 (37,5 %*)
11 (46 %*)
8 (42,1 %*)
10 (52,5 %*)
13 (68 %*)
19 (46 %*)
20 (49 %*)
25 (61 %*)
7 (64 %*)

8 (73 %*)

9 (82 %*)

7 (53,8 %**)
7 (53,8 %**)
8 (61,5 %**)

Streptokoky
54 (32 %)
41 (76 %)
55

73

36

15

1

12/1/2

2

22

30

9

17

25

1
3
2
2
9

28 (55 %*)
6 (12 %*)
7 (14 %*)
31 (61 %*)
21 (41 %*)
2

37 (71 %*)
12 (23,5 %*)
1(50 %**)
2 (55 %*)
13(24 %)
13(24 %)
20 (37 %)
9 (24 %*)
9 (24 %*)
10 (27 %*)
2 (17 %*)
2 (17 %*)
7 (58 %*)
8 (22 %*)
8 (22 %*)
9 (25 %*)
4 (27 %*)
4 (27 %*)
10 (67 %*)
1(50 %**)
1(50 %**)
1 (50 %**)

non-STAU
106 (62 %)
81 (76 %)

63

71

59

40

7

29/7/4

16

52 (53 %*)
17 (17 %*)
21 (21 %*)
66 (67 %*)
47 (47 %*)
3

64 (64 %*)
28 (28 %*)
5 (83 %**)
7(8%*)
25 (25 %)
30 (28 %)
43 (43 %)
16 (25 %*)
16 (25 %*)
20 (31 %*)
2(7 %*)

7 (25 %*)
15 (53,5 %*)
13 (22 %*)
15 (25 %*)
18 (30,5 %*)
11(27,5 %*)
14 (35 %*)
23 (57,5 %*)
1 (17 %**)

1 (17 %**)

1 (17 %**)

Ao - aorta; CDRIE - infekcni endokarditida spojena se srde¢nim pfistrojem; KCH - kardiochirurgicky; non-STAU - skupina pacientd s infek¢-
ni endokarditidou jiné etiologie nez Staphylococcus aureus; NVE - infekéni endokarditida nativni chlopné; PVE - infekcni endokarditida
protetické chlopné; STAU - Staphylococcus aureus.

* Soubor pacientd s IE chlopenniho aparatu; ** soubor pacient s CDRIE.
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22 % a celkovou mortalitou 25 %. V 15 ptipadech byly
streptokoky puvodcem PVE s hospitalizacni mortalitou
27 % a celkovou mortalitou 67 %. Pouze dva pfipady
CDRIE z celého souboru byly streptokokové etiologie.

Streptokokova infekce byla nejcastéjsi pricinou PVE
bioprotéz, a to v 35 % pfipaddl. Ve vice nez poloviné pfi-
padu (9/16) byly streptokoky pficinou NVE aortalni chlop-
né s nefyziologickym poctem cipd.

Porovnani streptokokovych IE, STAU IE a non-STAU IE
zobrazuje obréazek 3.

Souhrn vysledku a diskuse

Souhrn vysledkd analyzy uvadi tabulka 3.

V celém souboru 171 pacientt byli ¢astéji zastoupeni
muzi (pomér muzi/zeny 1,95), jesté vyraznéjsi byl tento
nepomér v zastoupeni pohlavi ve streptokokové skupiné
(pomér 3,15). Naproti tomu ve skupiné STAU IE bylo za-
stoupeni obou pohlavi prakticky vyrovnané (pomér 0,97).
Vék pacientt v obecné skupiné a skupiné STAU IE se prak-
ticky nelisil (median 65 let), ve streptokokové skupiné byli
pacienti o néco malo mladsi (median 63 let).

Ve sledovaném obdobi byla v Jihoceském kraji zjisténa
incidence IE 3,4 na 100 000 obyvatel za jeden rok. Nejvyssi
pocet pripadd byl zaznamenan v roce 2018 (32), nejniz-
$i pak v roce 2013 (16). Nejvyssi incidence byla zjisténa
(viz tabulku 1).

Pomér STAU IE a IE zpusobené jakymkoli agens (obec-
na skupina) zlstal béhem sedmi let analyzy zachovan
a v incidenci obou skupin nelze vysledovat zadny trend.
Naproti tomu incidence streptokokovych IE je napfic sle-
dovanym obdobim pomérné vyrovnana (viz obr. 1).

Zjisténa incidence odpovida obecné uddvanym hod-
notdm 1,9-6,2 pfipadu na 100 000 obyvatel za 1 rok.>®
Ziskana data odpovidaji domacimu i svétovému trendu
starnuti pacientt s IE v rozvinutych zemich, jenz souvisi se
zménou charakteru IE a zejména s vyraznym poklesem IE
porevmaticky postizenych chlopni.’%57-

Ze 151 pfipadd IE chlopenniho aparatu $lo ve 100 pfi-
padech (66 %) o NVE a 51krat (ve 34 %) se jednalo o PVE.
CDRIE byla zjisténa v 19 pripadech (11 % vsech pripadu
IE). Z dostupnych dat je patrny narUst zastoupeni PVE
v poslednich letech, ktery potvrzuje i nase analyza.?>"8

Celkem 58 % pacientt s IE chlopenniho aparatu v na-
sem souboru podstoupilo kardiochirurgicky vykon, kon-
zervativné bylo postupovano u 31 % pacientu. Zvlast byli
vyclenéni pacienti (11 %), u nichZ byl kardiochirurgicky
vykon planovéan, nicméné zemfreli pred jeho moZznym pro-
vedenim. Dohromady 84 % pacientt s CDRIE podstoupilo
extrakci stimula¢niho systému.

V celém souboru bylo zachyceno 39 rliznych infek¢nich
agens zpusobujicich IE (viz obr. 2 a tabulku 2). V osmi pfi-
padech (4,7 %) se nepodarilo infek¢ni agens prokazat,
velmi pravdépodobné kvuli zahdjeni antibiotické Iécby
pred odbérem hemokultur.

Nejcastéjsim etiologickym agens byl jednoznacné Sta-
phylococcus aureus, ktery zpusobil 38 % viech prFipadd.
Celkem 17 rlznych bakterii z rodu streptokokt zpusobi-
lo dohromady 31,6 % pfipadu IE, coz cini ze streptokokl
druhé nejcastéjsi etiologické agens.

Na rostouci incidenci STAU IE se velmi pravdépodob-
né podili zvysujici se pocet pfipadu IE spojené s lIékarskou
péci (jejiz podil na celkové incidenci IE se odhaduje az na
30 %)*'®kombinovany se schopnosti této bakterie napa-
dat intaktni endotel chlopenniho aparatu.>"

Mortalita IE je obecné vysokd, casto udavana hospita-
liza¢ni mortalita se pohybuje mezi 15-30 %.24>78 V ce-
[ém nasem souboru byla zjisténa hospitaliza¢ni mortalita
34 %, 3estimési¢ni mortalita 38 % a celkova mortalita
49 %. Vyssi hospitaliza¢ni mortalita v naSem souboru by
mohla souviset s vyssim vékem pacientd a s ¢astéjsim vy-
skytem STAU IE, nezZ je tomu v jinych pracich.>7#

Hospitalizacni i Sestimési¢ni mortalita u pacientd pod-
stupujicich kardiochirurgicky vykon byla 28 %, celkova
mortalita operovanych pacientd dosdhla 35 %. Oproti pa-
cientdm podstupujicim kardiochirurgicky vykon byla mor-
talita ve skupiné s konzervativnim postupem zprvu nizsi
(21 %). V prubéhu nasledujicich Sesti mésicu vsak vzrostla
na 38 % a celkova mortalita pacientd, u kterych bylo po-
stupovano konzervativné, dosahla 59,5 %.

I ve skupiné pacientl lécenych konzervativné Ize viak
najit vyrazné rozdily. Zatimco pacienti neoperovani kvu-
li extrémnimu riziku kardiochirurgického vykonu méli
mortalitu pochopitelné vysokou (hospitaliza¢ni mortalita
30 %, celkova mortalita 79 %), tak v podskupiné pacien-
t0, u kterych bylo postupovano konzervativné z ddvodu
dobrého efektu antibiotické Ié¢by, byla mortalita nizka.
Hospitaliza¢ni a Sestimési¢ni mortalita byla u téchto pfi-
padyd nulova, celkovd mortalita ¢inila 13 %.

Z téchto dat vyplyva, Ze citlivd indikace pacienta ke
kardiochirurgickému vykonu je naprosto zdsadni — vysoké
perioperacni riziko na jedné strané, nizsi celkovd morta-
lita operovanych pacientd na strané druhé. Nutno dodat,
Ze i pres dostupnost doporucenych postupd* je ¢asto po-
stupovano individualné s ohledem nejen na kardialni na-
lez, ale i celkovy stav pacienta. Nutnosti je mezioborova
spoluprace.

Hospitalizacni a Sestimési¢ni mortalita CDRIE dosahla
42 %, celkova pak 47 %.

Ve skupiné STAU IE byla prokdzana vyssi mortalita ve
vsech sledovanych aspektech v porovnani s non-STAU sku-
pinou i skupinou streptokokovych IE (viz tabulku 3). STAU
IE méla na svédomi 58 % veskeré hospitaliza¢ni mortali-
ty a 49 % veskeré celkové mortality v celém sledovaném
souboru.

Limitace analyzy

Mezi hlavni limitace analyzy patfi jisté jeji retrospektivni
usporadani. Dalsim omezenim mdze byt poddiagnostiko-
vani IE na podkladé nereferovani pacienta s IE na nase
pracovisté spadovou nemocnici. | kdyz véfime, Ze tako-
vych pfipadd bylo ve sledovaném obdobi minimum, je
nutné zjisténou incidenci IE v Jihoc¢eském kraji povazovat
za minimalni, nikoli celkovou.

Zaveér

Tato prace predstavuje prarez celym spektrem pacientt
s |IE ve spadové oblasti zahrnujici vice nez 640 000 obyva-
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tel. Neni pravdépodobné, Ze by se charakter IE v Jihoces- 4.

kém kraji mél vyrazné lisit od zbytku naseho statu, a pre-
zentovana analyza by tak mohla zrcadlit soucasny obraz

infekéni endokarditidy v Ceské republice. 5.
Vysledky analyzy podporuji publikované trendy o star-

nuti populace pacientl s IE, narlstajicim zastoupeni PVE

a vysokém podilu STAU na etiologii.??”# Zjisténa mortalita

. v . s o g 2 v 6.
infek¢ni endokarditidy v tomto souboru zGstava ve shodé
s publikovanymi daty vysoka. 7.
Prohlaseni autori o mozném stietu zajmu
Zadny stfet zajma. g
Financovani
Zadné. 9.
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Kontext: Terminologie pouzivand v souvislosti se srde¢nim selhanim (heart failure, HF) je podle doporuce-
nych postupt Evropské kardiologické spolecnosti z roku 2016 (2016 European Society of Cardiology Guideli-
nes) zaloZzena na namérenych hodnotéch ejekéni frakce levé komory srde¢ni (EF LK) s nasledujici klasifikaci:
> 50 %, HF se zachovanou ejek¢ni frakci (HF with preserved EF, HFpEF), < 40 %, HF se snizenou ejek¢ni
frakci (HF with reduced EF, HFrEF) a 40-49 %, HF s ejekéni frakci ve stfednim pasmu (HF with mid-range EF,
HFmrEF). Progndza pacientd s HFpEF a HFmrEF se zatim stanovuje pomérné obtizné.
Cil: Cilem tohoto ¢lanku je popsat etiologii, rizikové faktory, klinické a echokardiografické charakteristiky
a prognozu pacientl s HFpEF, HFmrEF a HFrEF v Bulharsku.
Metody: V nasi observacni studii byly viechny Gdaje pacientu ziskany z nasi nemocni¢ni databaze. Ve studii
se hodnotily Udaje 890 pacientu pfijatych na kliniku kardiologie v obdobi 2012 az 2014 pro dekompenzova-
né chronické srdecni selhani.
Vysledky: Parametry sledovanymi u hodnocenych skupin pacientt s HFpEF (609; 68,4 %), HFmrEF (145; 16,3 %)
a HFrEF (136; 15,3 %) byly mortalita z jakychkoli pficin a rehospitalizace. Béhem sledovani v délce 5,8 + 1,5
roku dosahla mortalita hodnot 34,6 % v pfipadé HFpEF, 55,9 % u HFmrEF a 61,8 % u pacientd s HFrEF. Po
adjustaci byla mortalita vyznamné vyssi u HFrEF a HFmrEF oproti HFpEF (HR 3,67; 95% Cl 1,74-5,56; p < 0,01
v pfipadé HFrEF a HR 2,96; 95% Cl 1,48-4,76; p < 0,01 u HFmrEF). Podle nasich udaj doslo po druhém roce
sledovani u pacient( s HFrEF ke statisticky nevyznamnému zkréaceni preziti ve srovnani s pacienty s HFmrEF
(HR 1,72; 95% ClI 1,49-2,48; p = 0,12). V obdobi s medidnem 1,2 roku bylo znovu hospitalizovédno 22,3 %
pacientl s HFpEF, 33,1 % s HFmrEF a 33,7 % pacientt s HFrEF. U pacientd s HFrEF i HFmrEF bylo zjisténo
vyznamné vyssi riziko opakovaného pfiijmu pro dekompenzované HF nez u pacientt s HFpEF (HR 1,67; 95%
Cl 1,20-2,35; p < 0,01 u HFrEF, a HR 1,58; 95% Cl 1,12-2,22; p < 0,01 u HFmrEF). Riziko rehospitalizace bylo
u pacientl s HFrEF a HFmrEF podobné (HR 1,03; 95% Cl 0,93-1,08; p = 0,65). Analyza ROC ur¢ila jako mezni
hodnotu EF 50 %, protoZe EF LK < 50 % byla spojena s vy3$i mortalitou i vy3simi pocty opakovanych hos-
pitalizaci u vSech hodnocenych skupin jedinct s HF (AUC 0,67; senzitivita 65 %; specificita 72 %; p < 0,01).
Zavér: Nade udaje prokdzaly priznivéjsi progndzu pacientli s HFpEF neZ u pacienti s HFmrEF a HFrEF. Hodno-
ty umrti a opakovanych hospitalizaci byly nicméné u pacientti s HF < 50 % podobné; to znamen4, Ze HFmrEF
muZe predstavovat Casné stadium HFrEF a pro pacienty s HFmrEF mohou byt piinosné stejné strategie 1écby
jako u pacientt s HFrEF.

© 2020, CKS.

ABSTRACT

Introduction: The therapeutic strategies and prognosis in heart failure with reduced ejection fraction (HFrEF)
are well established. However, the prognosis of HF patients with preserved EF (HFpEF) and HF with mid-
-range EF (HFmrEF) remains not well understood.

Purpose: To investigate the risk factors, clinical and echocardiographic characteristics and prognosis of Bul-
garian patients with HFpEF, HFmrEF, and HFrEF.

Methods: In this observational study 890 patients were included. All of them were admitted to our Cardio-
logy department between the years 2012 and 2014 for decompensated chronic HF.

Results: The patients with HFpEF (609, 68.4%), HFmrEF (145, 16.3%), and HFrEF (136, 15.3%) were followed
up for all-cause mortality and rehospitalizations. The adjusted 5.8 years mortality rate was significantly
higher in HFrEF (61.8%) and HFmrEF (55.9%) versus HFpEF (34.6%). After the second year of follow-up the
HFrEF patients had a non-significantly reduced survival versus HFmrEF ones. Over a period of 1.2 year the
HFrEF and HFmrEF patients had significantly higher risk of readmissions due to decompensated HF (33.7%
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and 33.1%, respectively) in comparison to HFpEF patients (22.3%). The risk of rehospitalizations was similar

Keywords:

Heart failure

Mid-range ejection fraction
Mortality
Rehospitalizations

for HFrEF and HFmrEF. The ROC-analysis showed that LVEF <50% was associated with higher mortality and
rehospitalization rates among all studied HF patients.

Conclusion: Our HFpEF patients had better prognosis than those with HFmrEF and HFrEF. The mortality and
rehospitalization rates were similar in HF patients with EF below 50%. HFmrEF may represent an early stage
of HFrEF and HFmrEF patients may benefit from the same therapies used for HFrEF.

Background

The European Society of Cardiology (ESC) Guidelines ca-
tegorize patients with heart failure (HF) by left ventricu-
lar ejection fraction (LVEF) to either preserved EF (>50%,
HFpEF), mid-range EF (40-49%, HFmrEF), or reduced EF
(<40%, HFrEF) with the efficacy of evidence-based thera-
pies varying by EF grouping.' As the population continues
to age, a thorough understanding of clinical characteri-
stics, risk factors, comorbidities and predictors of long-
-term outcomes of patients with different types HF will
be a crucial step in the investigation and development
of strategies to reduce the burden of HF morbidity and
mortality.?”’

The attention on HFpEF has increased in the years,
with more studies and larger trials being focused on this
group of patients, but there is still no effective evidence-
-based therapy.&'°

Patients with HFpEF represent approximately 50% of
all hospital admissions for HF. Although some studies
have suggested that HFpEF patients have a substantially
better prognosis compared to those with HFrEF, others
have suggested that the mortality and hospitalization ra-
tes are similar."-"7

HFmrEF is defined as “grey” area because this group has
been poorly characterized and the data on the prognosis
of this type of patients are scarce.’®2° The most therapeutic
evidence has been accumulated in group with HFrEF only,
including effective pharmacological and device therapies
that have led to significant improvements in survival.

Aim

Our manuscript aims to investigate the etiology, risk fac-
tors, clinical and echocardiographic characteristics and
prognosis of Bulgarian patients with HFpEF, HFmrEF and
HFrEF.

Materials and methods

We performed an observational study. All patients’ data
were obtained from our Cardiology department databa-
se. The study population included 886 patients admitted
to our department between the years 2012 and 2014 for
decompensated chronic HF. The HF patients were strati-
fied by EF into one of three groups: HFrEF, HFmrEF, and
HFpEF based on the 2016 ESC Guidelines for diagnosis
and treatment of acute and chronic HF." We compared
the main characteristics of these three groups, such as
demographics, etiology of HF, comorbidities, laboratory

data, treatment (including medications), and echocar-
diographic parameters. The collected data of all subjects
were analyzed from the moment of their first visit at our
department, regardless of the time of HF diagnosis.

Complete echocardiographic investigation (including
left ventricular dimensions and ejection fraction, left atri-
al dimensions, pulmonary artery systolic pressure) was
obtained by experienced sonographer. The echocardio-
graphic equipment Phillips iE33 was used for all measure-
ments. LV images in each systolic and diastolic phase were
acquired and recorded as four-chamber and two-chamb-
er images from the transapical view. LVEF was calculated
according to the modified Simpson method, with manual
tracing of the LV endocardial border.

Definition of comorbidities
Arterial hypertension (HTN) was defined by systolic blo-
od pressure >140 mmHg or diastolic blood pressure >90
mmHg, physician-documented history of HTN, or current
use of antihypertensive medications according to the Gui-
delines recommendations.?’” Diabetes mellitus (DM) was
defined by the presence of physician-documented history
of DM or the use of oral hypoglycemic agents or insulin
for the treatment of hyperglycemia. The valvular heart
diseases (VHD, mitral or aortic) were assessed according
to the Guidelines recommendations.?® Coronary artery
disease (CAD) was defined by the presence of physician-
-documented history of CAD, known coronary stenosis
>50%, history of myocardial infarction (MI), percuta-
neous intervention or coronary artery bypass grafting.
Chronic kidney disease (CKD) was divided into the stages
according to National Kidney Foundation (NKF).?
Informed consent forms were signed by all patients
prior to their enrolment and an approval of the study
was obtained from the local Ethics Committee, ethical
code number 244A/20.09.2017. The investigation was
performed in accordance with the ethical standards as
laid down in the 1964 Declaration of Helsinki and its later
amendments.

Statistical analysis

Statistical analyses were performed using the SPSS versi-
on 22.0. Continuous variables were expressed as mean va-
lues = standard deviation and the normality of their dis-
tribution was assessed by Shapiro-Wilk test. Categorical
variables were presented as percentages and compared
by Chi-square tests. KaplanOIMeier survival curves were
constructed for mortality and log-rank tests were used to
compare the survival curves of the three groups. Cox pro-
portional hazard regression analysis was performed to
assess the probability of re-hospitalizations in the studied
HF groups. The results were considered to be statistically
significant at p-value <0.05.
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Table 1 - Clinical characteristics of patients with HF stratified by the ejection fraction

HFpEF HFmrEF HFrEF p-value

n (%) n (%) n (%)
Age (years) 67.3+11.3 68.2 +11.7 68.6 + 10.6 0.160
Female 341 (56.0%) 57 (39.3%) 55 (40.4%) < 0.001
Arterial hypertension (HTN) 586 (96.2%) 130 (89.7%) 121 (88.9%) <0.01
Diabetes mellitus (DM) type 2 141 (23.2%) 51 (35.2%) 47 (34.6%) <0.05
Valvular heart disease (VHD) 162 (26.6%) 58 (40.0%) 54 (39.7%) <0.01
Coronary artery disease (CAD) 256 (42.1%) 76 (52.4%) 81 (59.6%) < 0.001
Carotid vascular disease 115 (18.8%) 20 (13.8%) 21 (15.4%) 0.256
Peripheral artery disease (PAD) 86 (9.19%) 17 (11.7%) 25 (18.4%) <0.05
Cerebrovascular disease (CVD) 111 (18.2%) 28 (19.3%) 25 (18.4%) 0.634
Atrial fibrillation (AF) 337 (55.3%) 102 (70.3%) 91 (66.9%) < 0.001
Thyroid gland diseases 103 (16.9%) 18 (12.4%) 18 (12.4%) 0.388
Chronic obstructive pulmonary disease (COPD) 104 (17.1%) 25 (17.5%) 24 (17.6%) 0.857
Anemia 221 (36.3%) 47 (32.4%) 55 (41.2%) < 0.001
GFR (ml/min/1.73 m?) 75.8 + 25.8 75.2 £27.9 66.2 +29.9 < 0.001

GFR - glomerular filtration rate.

Table 2 - Data of echocardiography in the three studied HF groups

HFpEF HFmrEF HFpEF p-value

mean * SD mean * SD mean = SD
EF (%) 62.2+6.2 457 £3.2 32453 < 0.001
LA parasternal diameter (mm) 453 +4.5 48.9 + 10.1 49.0 +4.8 < 0.001
LA apical diameter (mm) 473+43 48.7 +7.7 50.0 £ 5.3 < 0.001
LA apical length (mm) 54.1+6.3 59.3+9.9 58.8 + 6.9 < 0.001
Pulmonary artery systolic pressure (PASP, mmHg) 42.5+10.7 459 +12.7 48.7 +10.9 < 0.001
End-diastolic volume (EDV, ml) 116.9 + 36.9 146.3 + 46.8 186.2 + 56.4 < 0.001
End-systolic volume (ESV, ml) 445 £ 19.1 77.1 £ 28.7 127.7 +53.2 <0.01
End-diastolic diameter (EDD, mm) 49.2 +5.6 543 +83 60.8+9.9 <0.02
End-systolic diameter (ESD, mm) 31.5+4.7 39.0+6.9 479+ 11.9 < 0.001
Right ventricle (RV, mm) 28.4+5.6 32.7+5.4 323 +5.8 0.356

EF - ejection fraction; HFmrEF — heart failure with mid-range ejection fraction; HFpEF - heart failure with preserved ejection fraction;
HFrEF — heart failure with reduced ejection fraction; LA - left atrium; SD - standard deviation.

Results prevalence of atrial fibrillation (AF) was found to be sig-
nificantly higher in patients with HFmrEF than in those

The number of patients in different subgroups was as  with HFpEF or HFrEF (o< 0.001). In HFrEF group the ra-

follows: 609 patients (68.8%) had HFpEF, 145 (16.3%)
HFmrEF, and 136 patients (15.3%) had HFrEF. The com-
parison of the clinical characteristics between these three
HF groups is shown in Table 1. The mean age of patients
was similar in HFpEF (67.3 = 11.3 years), HFmrEF (68.2 +
11.7 years) and HFrEF (68.6 = 10.6 years). The proportion
of females was higher among HFpEF population (56.0%),
as compared to HFmrEF (39.3%) and HFrEF (40.4%).
Examination of the distribution of HF etiology sho-
wed that patients with HFpEF exhibited significantly
higher rate of arterial hypertension (96.2%, p< 0.01),
while HFmrEF and HFrEF patients had rather higher rate
of diabetes mellitus type 2 (p< 0.05). Interestingly, the

tes of coronary artery disease and peripheral artery dise-
ase (PAD) were significantly higher than in HFmrEF and
HFpEF groups (for CAD: 59.6% vs. 52.4% and 42.1%, p<
0.001; for PAD: 18.4% vs. 11.7% and 9.19%, respectively,
p< 0.05).

Patients with HFrEF had higher frequency of anemia
then those with HFpEF and HFmrEF (41.2% vs. 36.3% and
32.4%, accordingly, p< 0.001). HFrEF patients had also sig-
nificantly worse renal function than patients with HFpEF
and HFmrEF (p< 0.001).

The evaluated echocardiographic characteristics of our
patients are presented in Table 2 and the medications at
discharge in Table 3.
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Table 3 - Therapy at discharge of the HFpEF, HFmrEF, and HFrEF patients

Diuretics

Beta-blockers

ACE inhibitors

ARBs

MRA

Anticoagulant
Antiplatelet drug
Antiarrhythmic therapy

Rate control therapy

HFpEF
n (%)

497 (81.6%)
424 (69.0%)
217 (35.6%)
210 (34.5%)
54 (8.9%)

225 (66.7 %)
259 (42.5%)
173 (51.3%)
167 (48.7%)

HFmrEF HFrEF p-value
n (%) n (%)

126 (88.1%) 122 (89.7%) < 0.001
100 (70.4%) 110 (80.9%) < 0.001
53 (37.1%) 51 (37.5%) 0.215
34 (23.8%) 34 (25.0%) <0.01
31(21.7%) 51 (37.5%) <0.05
76 (74.5%) 61(67.0%) <0.05
58 (40.0%) 47 (34.6%) <0.05
27 (26.5%) 53 (58.2%) < 0.001
75 (73.5%) 38 (41.8%) <0.05

ACE - angiotensin-converting enzyme; ARBs — angiotensin Il receptor blockers; HFmrEF - heart failure with mid-range ejection fraction; HF-
pEF - heart failure with preserved ejection fraction; HFrEF — heart failure with reduced ejection fraction; MRA - mineralocorticoid-receptor

antagonists.

Table 4 - Mortality in HFpEF, HFmrEF, and HFrEF groups after adjustment for age, sex, CVD, NYHA class and risk factors

All-cause mortality

HFpEF
HFmrEF
HFrEF
Age

HR (95% CI)

1.621 (1.352-2.154)
2.251(0.092-0.686)
3.167 (2.132-3.522)

Model 1
HR (95% CI)

1.591 (1.245-2.034)
2.061 (1.683-2.525)
2.773 (1.595-2.975)
1.178 (0.959-1.446)
1.038 (1.027-1.048)

Model 2
HR (95% CI)

1.625 (1.203-2.225)
2.146 (0.091-0.666)
2.841(1.660-3.218)
1.102 (0.891-1.362)
1.032 (1.021-1.044)

Female gender

Arterial hypertension
Diabetes mellitus
Coronary artery disease
Cerebrovascular disease
NYHA FC

Atrial fibrillation

1.891 (1.218-2.286)
1.850 (1.067-2.677)
1.458 (0.981-1.913)
1.400 (0.988-1.811)
1.579 (1.303-2.106)
1.680 (1.112-2.122)

Cl - confidence interval; HFmrEF — heart failure with mid-range ejection fraction; HFpEF — heart failure with preserved ejection fraction;
HFrEF - heart failure with reduced ejection fraction; HR - hazard ratio; NYHA FC — New York Heart Association Functional Classification.

Over a median follow-up of 5.8 = 1.5 years the morta-
lity rate among HFpEF patients was found to be 34.6%,
whereas in HFmrEF group 55.9% and in HFrEF 61.8%. The
adjusted mortality was significantly higher in both HFrEF
and HFmrEF versus HFpEF (for HFrEF: HR 3.67; 95% Cl
1.74-5.56; p< 0.01 and for HFmrEF: HR 2.96; 95% Cl 1.48-
4.76; p< 0.01).

After the second year of follow-up the HFrEF patients had
a non-significantly reduced survival as compared to those
with HFmrEF (HR 1.72; 95% Cl 1.49-2.48; p = 0.12) (Fig. 1).

In the Cox proportional hazards model, including age
and gender, patients with HFpEF and HFmrEF had lower
mortality than those with HFrEF (Model 1). When age,
gender, history of hypertension and diabetes, ischemic
etiology, NYHA class, AF and CVD were included, patients
with HFpEF and HFmrEF remained at lower risk of death
from any cause compared to those with HFrEF (Table 4,
Model 2).

The rehospitalization rate for median period of 1.2 year
was 22.3% for HFpEF, 33.1% for HFmrEF and 33.7% for

HFrEF. The patients with HFrEF and HFmrEF had a signifi-
cantly higher risk of readmissions for decompensated HF
in comparison to HFpEF ones (for HFrEF: HR 1.67; 95% ClI
1.20-2.35; p< 0.01 and for HFmrEF: HR 1.58; 95% CI 1.12-
2.22; p< 0.01). The risk of rehospitalizations was similar for
HFrEF and HFmrEF patients (HR 1.03; 95% Cl: 0.93-1.08; p
= 0.65) (Fig. 2).

The composite of mortality/readmission rates during
the follow-up period was 46.6% for HFpEF, 57.2% for
HFmrEF, and 63.2% for HFrEF patients. The risk of this
composite end-point was significantly higher in HFrEF
(HR 2.49; 95% Cl 1.14-1.87; p< 0.01) and HFmrEF (HR 1.57;
95% Cl 1.23-2.00; p< 0.01) as compared to HFpEF (Fig. 3).
The patients with HFmrEF had slightly (non-significantly)
lower risk of composite mortality/readmissions than those
with HFrEF (HR 0.86; 95% Cl 0.82-1.04; p = 0.104). The ROC
analysis showed a cut-off point of 50% EF, i.e. LVEF < 50%
was associated with higher mortality and rehospitalizati-
on rates among the entire studied HF population (sensiti-
vity 65%, specificity 72%, AUC 0.67, p< 0.01).
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Fig. 1 - Survival of patients with HFpEF, HFmrEF, and HFrEF. HFmrEF
- heart failure with mid-range ejection fraction; HFpEF - heart fai-
lure with preserved ejection fraction; HFrEF - heart failure with re-
duced ejection fraction.

o Log-rank test p = 0.000
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Fig. 2 - The risk of rehospitalizations in patients with HFpEF,
HFmrEF, and HFrEF.

HFmrEF — heart failure with mid-range ejection fraction; HFpEF -
heart failure with preserved ejection fraction; HFrEF - heart failure
with reduced ejection fraction.

Discussion

This is the first study in Bulgaria which investigated the
etiology, risk factors, clinical and echocardiographic cha-
racteristics, and prognosis of altogether 890 patients with
HFpEF, HFmrEF, and HFrEF. The obtained data showed
the prognosis of HF patients was primarily linked to the
differences in LVEF. This is the main reason for dramatic
decrease of incidence of acute myocardial infarction du-
ring the last ten years.

The data from registries and epidemiological studies
indicate that up to 50% of patients with heart failure

Fig. 3 - The risk of composite mortality/readmissions in patients
with HFpEF, HFmrEF, and HFrEF. HFmrEF - heart failure with mid-
-range ejection fraction; HFpEF - heart failure with preserved ejec-
tion fraction; HFrEF — heart failure with reduced ejection fraction.

have a preserved ejection fraction, and this proportion
has increased over the time. The prompt and effective
treatment of ACS patients, coupled with a lack of eviden-
ce-based effective treatments for HFpEF, is resulting in an
emerging epidemic of HFpEF and lower number of pati-
ents left ventricular systolic dysfunction. The prevalence
of HFpEF is increasing over the time, and a population
burden of aging and comorbidities predicts even higher
rates of HFpEF in the coming decades. This is the reason
for higher proportion of patients with HFpEF in our cen-
ter.

In our study the HFpEF patients were more often fe-
males and more frequently had arterial hypertension
compared to those with HFmrEF and HFrEF, while most of
the clinical characteristics of HFmrEF patients were similar
to HFrEF ones. Baseline co-morbidities such as diabetes
mellitus type 2 and atrial fibrillation were more frequent
in HFmrEF and HFrEF groups in comparison to HFpEF. Im-
portantly, CAD and PAD were presented more frequently
in HFrEF patients and the renal function was worse in this
group as well.

The all-cause mortality after approximately 5.8 years
of follow-up was lowest among HFpEF patients. It should
be pointed out the mortality rate in our HFrEF group be-
gan to increase as compared to HFmrEF, after the second
year of follow-up, but the difference was not significant.
Similarly, the readmissions rate after 1.2 year of follow-
-up was markedly lower in HFpEF patients and similar in
those with HFmrEF and HFrEF. The rehospitalization rates
of our HFpEF and HFrEF patients were close to those in
ESC-HF-LT Registry,*® but higher in our HFmrEF patients
(33.1% vs. 22.0%), probably because they often remain
untreated or insufficiently treated in outpatient (ambu-
latory) settings. The incidence of the composite end-po-
int of rehospitalizations and mortality was significantly
lower in our patients with HFpEF in comparison to those
with HFmrEF and HFrEF. The same results were shown in
ESC-HF-LT Registry.>®
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Actually, in the literature the data about mortality ra-
tes for HFpEF varied from 22% to 65%.3"3? The published
mortality rates in HFpEF and HFrEF patients were mar-
kedly influenced by the type of the study from which the
data had been taken and by the heterogeneity of the
study population. The survival rate in MAGGIC meta-ana-
lysis (adjusted for age, gender, etiology, and history of
hypertension, diabetes, and atrial fibrillation)' was ~32%
higher in HFpEF than in HFrEF, whereas epidemiological
studies presented similar outcomes in both groups.3'*
It is important to note that the mortality difference be-
tween HFpEF and HFrEF has been decreased in the very
elderly. In other meta-analysis with 24 501 patients from
17 studies, Somaratne et al. demonstrated that HFpEF pa-
tients had half the odds of death compared with patients
with HFrEF.>* Gottdiener et al. found 6-year mortality for
HFpEF 43% and 54% for HFrEF.3> Probably, this relatively
high mortality rate in HFpEF was due to the higher pro-
portion of elderly patients and the advanced stage of HF.

We paid special attention on HFmrEF patients because
of the insufficient data in the literature concerning their
prognosis. The data in CHARM study showed that patients
with LVEF over 45% had a much lower risk of adverse car-
diovascular outcomes than those with reduced systolic func-
tion, with HR 1.31 for every 10% reduction of LVEF below
45% %% In our study the ROC-analysis revealed a cut-off point
of 50% EF: values < 50% EF were associated with higher
mortality and rehospitalization rates among all studied HF
patients (AUC 0.67; sensitivity 65 %; specificity 72%, p< 0.01).
In OPTIMIZE-HF and ADHERE registries the mortality rates
in HFpEF and HFmrEF patients were similar and lower than
in HFrEF patients.3”*® GWTG-HF registry showed in HFmrEF
population a mortality percentage between these ones in
HFpEF and HFrEF, but closer to HFpEF.*

Overall, the epidemiological findings demonstrated
that the HFmrEF category occupied an intermediate posi-
tion between the two established categories (HFpEF and
HFrEF) concerning clinical profile and burden of comor-
bidities. In our study, the extent of left/right ventricular
and atrial enlargement, pulmonary hypertension and
valve abnormalities in HFmrEF patients were midway be-
tween HFpEF patients and those with HFrEF, which was in
accordance with previous observations. However, our HF-
pEF patients had better prognosis during 5.8-year follow-
-up period than the other two HF groups. In this context,
HFmrEF may represent an early stage of HFrEF and HFmrEF
patients may have benefit from the same therapeutic stra-
tegies, approved and used in patients with HFrEF. This su-
ggestion could be supported by the data of Tsutsui et al.
who concluded that HFmrEF showed a transitional status
between HFpEF and HFrEF rather than an independent en-
tity.* Moreover; in our study the frequency of prescription
of guideline-recommended medications for HFrEF patients
(ACEI/ARBs, beta-blockers, and MRAs) was not as high as
expected. Thus, improvement in the management of our
HFrEF and HFmrEF patients is urgently needed.

Limitations

It must be acknowledged that this study has some impor-
tant limitations. First, we enrolled patients from a single

center in Sofia; therefore, our results may not be exten-
ded to other populations with different ethnicity and/or
from other geographical areas. Second, we did not have
serial data about the EF in our study, so we cannot deter-
mine if there are patients with HFmrEF and HFpEF that
were previously with HFrEF, and these patients with im-
proved EF may have different outcomes. Likewise, we do
not have data on whether some patients were previous-
ly HFmrEF or HFpEF, who subsequently had reduction in
EF. Third, postdischarge data were not directly tracked
or recorded. In addition, because we did not investigate
cardiovascular-specific mortality, we were not able to co-
mment on potential differences between HF groups for
this end-point. Cause-specific readmissions were based on
diagnostic-related group codes and could be a subject to
misclassification.

Conclusion

Our data showed that patients with HFpEF had better
prognosis than those with HFmrEF and HFrEF. However,
the mortality and rehospitalization rates were similar in
HF patients with EF below 50%. This means that HFmrEF
may represent an early stage of HFrEF and HFmrEF pati-
ents may have benefit from the same therapeutic strate-
gies used for patients with HFrEF.
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Stenting tepenné duceje a vytokového traktu
pravé komory jako alternativa spojkovych operaci
u cyanotickych vrozenych srdecnich vad

(Stenting of arterial duct and right ventricular outflow tract as alternative to surgical
shunts in children with cyanotic congenital heart defects)

Ondiej Materna, Petr Tax, Jan Janousek, Oleg Reich

Détské kardiocentrum 2. Iékarské fakulty Univerzity Karlovy a Fakultni nemocnice v Motole, Praha

INFORMACE O CLANKU SOUHRN

Historie clanku: Cil: Analyza vysledkd katetriza¢nich intervenci - stentingu vytokového traktu pravé komory a tepenné duce-
Vlozen do systému: 1. 7. 2020 je — provedenych na nasem pracovisti jako alternativy k chirurgické arteriopulmonaini spojce u pacientd
Prijat: 1. 9. 2020 s vrozenou srde¢ni vadou s kriticky nizkym plicnim prétokem.

Dostupny online: 23. 11. 2020 Metodika: Ve sledovaném obdobi od ¢ervence 2012 do prosince 2019 jsme katetrizacné [&¢ili 15 pacientl ve

véku 2-102 dni (median 14 dni, mezikvartilové rozpéti [IQR] 8-27 dni) s hmotnosti 2,3-6,1 kg (median 3,1 kg,
IQR 2,6-3,7 kg). Jedenact pacientd mélo vrozenou srdec¢ni vadu s obstrukci vytokového traktu pravé komory

Klicova slova: (Fallotova tetralogie nebo dvojvytokova prava komora fallotovského typu) a byl stentovan vytokovy trakt
Stent ) pravé komory. U Ctyi pacientl byla stentovana tepennd ducej (tfi pacienti s kritickou chlopenni stendzou
Tepenna dudej plicnice s nedostatecnou kapacitou pravé komory a jeden pacient s extrémni formou Ebsteinovy anomalie
Vrozena srdecni vada trikuspidalni chlopné). K vykondm jsme pouZili korondrni stenty.

Vytokovy trakt pravé komory Vysledky: Zadny z pacientl nezemfel. Osm pacient( se doZilo bez dalsi intervence korektivni operace, u tfi

pacientl (20 %) bylo nutné provést dalsi paliativni zakrok. Median doby od zavedeni stentu do vytokového
traktu pravé komory (N = 11) do definitivniho operacniho feseni vady byl 205 dni (IQR 125-316 dni). Vsichni
Ctyfi pacienti se stentem v tepenné duceji jsou dosud sledovani bez potreby dalsiho zékroku — median 2,8
roku (IQR 1,5-4,1 roku). Zaznamenali jsme jednu komplikaci (6,7 %).
Zavér: Stenting vytokového traktu pravé komory a tepenné duceje jsou bezpecné a efektivni alternativy
spojkovych operaci u pacientl s vhodnymi cyanotickymi vrozenymi srde¢nimi vadami. Lze je bezpecné pouzit
i u pacientt pod 3 kg.

© 2020, CKS.

ABSTRACT

Aim: Analysis of right ventricular outflow tract and arterial duct stenting used as alternative to surgical
systemic to pulmonary shunts in newborns and infants with congenital heart defects and critically low pul-
monary blood flow.

Methods: From 7/2012 to 12/2019 15 consecutive patients aged 2-102 (median 14, IQR 8-27) days having
a median weight of 3.1 (IQR 2.6-3.7) kg were treated. In 11 patients with tetralogy of Fallot or Fallot type
double-outlet right ventricle stents were implanted into the right ventricular outflow tract. In the remaining
four patients (three patients with critical pulmonary valve stenosis and insufficient right ventricular capacity
and one patient with extreme form of Ebstein’s anomaly of the tricuspid valve) the arterial duct was stented.
Mainly coronary stents were used.

Results: There was no mortality. Eight patients survived until corrective heart surgery without need of
another procedure. Three patients (20%) underwent additional palliative procedure. Median time from
right ventricular outflow tract stenting to subsequent surgical procedure was 205 (IQR 125-316) days. All

Keywords: four patients with stented arterial ducts were followed-up for a median of 2.8 (IQR 1.5-4.1) years and requi-
Arterial duct red so far no additional procedure. There was one complication (6.7%) — minor injury of AV valve.
Congenital heart defect Conclusion: Stenting of the right ventricular outflow tract and arterial duct are safe and effective alterna-
Right ventricular outflow tract tives to surgical shunt procedures in newborns and infants with suitable types of cyanotic congenital heart
Stent defects.
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Uvod

Vrozené srdecni vady s kriticky nizkym plicnim pratokem
projevujici se vyraznou cyandézou je nutné |écit kratce po
narozeni. Od druhé poloviny 40. let minulého stoleti bylo
mozné diky dr. Helen Taussigové, dr. Alfredu Blalocko-
vi a Vivien Thomasovi tyto déti zachranit tzv. spojkovou
operaci.’ Ta spocivala ve vytvoreni cévniho spojeni mezi
podklickovou tepnou a plicnici jakozto zdroje plicniho
pratoku. Spojkové operace, v raznych modifikacich pro-
vadéné dodnes, vadu neléci, ale umozniuji postizenym
détem dozit véku, ve kterém je mozna korektivni ope-
race. Tento typ operace je vsak i dnes zatizen relativné
vyssim rizikem komplikaci a umrti, proto se v poslednich
letech hledaly katetriza¢ni techniky, které by témto dé-
tem pomohly analogicky, ale s mensi periproceduralni
z4tézi. Jako mozné strategie zacalo byt vyuzivdno zave-
deni stentu do oteviené tepenné duceje nebo do steno-
tického vytokového traktu pravé komory. Tepenna ducej
je fetalni cévni spojka mezi aortou a plicnici, kterd se po
narozeni spontanné uzavira. Pfi jejim uzavéru se pfizna-
ky cyanotické srde¢ni vady dramaticky horsi. Uzavirani
duceje je mozno po omezeny cas branit farmakologicky —
kontinualni infuzi prostaglandinu E,, dlouhodobé je viak
tato situace neudrzitelna. Pfi zavedeni stentu do duceje
(obr. 1) dosdhneme situace zcela analogické chirurgicky
vytvorené spojce. Neni-li jiz tepenna ducej oteviena nebo
je jeji anatomie nevhodna a pfi¢inou snizeného prdtoku
plicemi je stendéza vytokového traktu pravé komory, lze
stentem rozsifit toto stenotické misto (obr. 2).

Material a metodika

Na naSem pracovisti jsme poprvé provedli stenting te-
penné duceje v roce 2012 a stenting vytokového traktu
pravé komory v roce 2013. Po dobrych zkusenostech jsme
zavedli obé metody jako inicidlni Ié¢eni rizikovych novo-
rozencl a kojencud s urcitymi cyanotickymi vrozenymi sr-
decnimi vadami.

Ve sledovaném obdobi od &ervence 2012 do prosin-
ce 2019 jsme takto Iécili 15 pacientl (tabulka 1) ve véku
2-102 dni (median 14 dni, IQR 8-27 dni) s hmotnosti 2,3—
6,1 kg (median 3,1 kg, IQR 2,6-3,7 kg). Jedenact pacientd
mélo vrozenou srde¢ni vadu s obstrukci vytokového trak-
tu pravé komory (Fallotova tetralogie nebo dvojvytokova
prava komora fallotovského typu) a byl stentovan vyto-
kovy trakt pravé komory. U ¢tyf pacientd byla stentovana
tepenna ducej (tfi pacienti s kritickou chlopenni stenézou
plicnice s nedostate¢nou kapacitou pravé komory a jeden
pacient s extrémni formou Ebsteinovy anomalie trikuspi-
daini chlopné). K vykontdm jsme pouzili koronarni stenty
Rebel™ (Boston Scientific), LIBERTE® (Boston Scientific),
Coroflex® (B. Braun), SKYLOR™ (Invatec) a stent Formula®
418 (Cook Medical). Median skiaskopického casu pti vyko-
nu byl 24,9 minuty (IQR 10,5-32,1).

Vysledky

Zadny z pacientt (N = 15) nezemfel. Osm pacient(l se do-
zilo bez dalsi intervence korektivni operace, u tfi pacientu

Obr. 1 - Oteviena tepenna ducej pred zavedenim stentu (A) a po
jeho zavedeni (B)

Obr. 2 - Zuzeny vytokovy trakt pravé komory pred zavedenim sten-
tu (A) a po jeho zavedeni (B)

bylo nutné pro zhorsujici se oxygenaci tkani provést dalsi
paliativni zakrok (dvakrat modifikovana spojka dle Bla-
locka-Taussigové a jedenkrat implantace dalsiho stentu
do vytokového traktu pravé komory). Median doby od
zavedeni stentu do vytokového traktu pravé komory (N
= 11) do definitivniho opera¢niho feseni vady byl 205 dni
(IQR 125-316 dni). Vsichni Ctyfi pacienti se stentem v te-
penné duceji jsou dosud sledovani bez potfeby dalSiho za-
kroku — median 2,8 roku (IQR 1,5-4,1). Pravdépodobnost
preziti bez reintervence (dal$i paliace nebo korektivni
operace) u pacientl se stentovanym vytokovym traktem
pravé komory ukazuje obrdzek 3. U jednoho pacienta
byla implantace stentu do vytokového traktu pravé ko-
mory komplikovdna poranénim chordy atrioventrikularni
chlopné (Slo o komplexni srde¢ni vadu — dvojvytokovou
pravou komoru fallotovského typu s nebalancovanym de-
fektem atrioventrikuldrniho septa a atypickymi Gpony at-
rioventrikuldrni chlopné), vznikla regurgitace vsak nebyla
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Obr. 3 - Pravdépodobnost pieziti bez reintervence. RVOT - vytoko-
vy trakt pravé komory.

klinicky vyznamna a chlopen byla chirurgicky plastikova-
na az pfi planované nésledné operaci. Celkové byly stenty
efektivnim feSenim po dobu 50 dni az pét let (medidn 217
dni, IQR 106-316 dni).

Diskuse

Nevyhodou spojkovych operaci, které se nejcastéji pro-
vadéji z postranni torakotomie, je mozné poruseni me-
chaniky hrudniku a plic. Nasiti spojky na vétev plicnice

mUze vést k jeji deformaci, a to spolu s jizvenim tkani
v okoli srdce muUze ztéZovat a prodluzovat naslednou
korektivni operaci. Spojkové operace jsou i pres vy-
razné pokroky v operacnich technikach stale zatizeny
pomérné vysokou mortalitou a morbiditou. Ve velkém
souboru 1 273 pacientt z databaze Society of Thoracic
Surgeons Congenital Heart Surgery z let 2002 az 2009
byla zjisténa mortalita spojkovych operaci 7,2 % a vy-
skyt vdznych pooperacnich komplikaci dosahoval celkem
13,1 %.2 Prvni publikovana zminka o stentovani tepenné
duceje u déti s atrezii plicnice byla publikovdna v roce
1992,3 stentovani vytokového traktu (nikoliv u novoro-
zencl) bylo publikovédno v roce 1997.% V soucasné dobé
jsou tyto katetrizacni techniky celkem bézné uzivanym
postupem pro lé¢bu novorozencl a malych kojencd ve
vétsiné vyspélych zemi. Pfi srovnani se spojkovymi ope-
racemi na vétsich souborech pacientd obé katetrizac¢ni
techniky vykazuji nizsi mortalitu a nizsi riziko vdznych
komplikaci, u vyssiho procenta pacientt je vSak nutna
pred korektivni operaci dalsi reintervence.>® Studie po-
rovndvajici efektivitu stentingu vytokového traktu pravé
komory proti modifikované spojce dle Blalocka-Taussi-
gové u pacientt s Fallotovou tetralogii® uvadi delsi dobu
odkladu korektivni operace ve prospéch chirurgické
spojky — median 428 dni (IQR 370-529 dni), u stentu me-
dian 232 dni (IQR 113-360 dni). Pravdépodobnost preziti
bez reintervence byla v této studii u skupiny pacientt se
stentem po jednom roce od zakroku mirné nad 40 %, za-
timco u viech nasich pacientl se stentem ve vytokovém
traktu pravé komory jiz do jednoho roku reintervence
probéhla. Nejde vsak o zcela srovnatelné skupiny paci-
entl, nebot v nasem souboru jsou zahrnuty i komplex-
néjsi vady nez Fallotova tetralogie.

Tabulka 1 - Prehled lécenych pacientt

Pacient Vvek Hmotnost Diagnéza Vykon Dalsi paliace Typ paliace  Korekce (doba  Typ korekce Posledni kontrola
(pofadi)  (dny) (kg) (doba od zavede- od zavedeni (doba od zavede-
ni stentu; dny) stentu; roky) ni stentu; roky)
1 12 3,7 PS STENT/PDA 5,0
2 20 2,3 DORV/MGA, PS  STENT/RVOT 245 MBT 2,1 Rastelliho operace 5.2
3 102 6,1 TOF STENT/RVOT 0,9 Korekce s konduitem 5,2
4 65 4,1 DORV/TOF STENT/RVOT 260 MBT 1,4 Transanularni korekce 5,7
5 2 3,5 TOF STENT/RVOT 0,6 Transanularni korekce 0,7
6 10 3,1 EBST STENT/PDA 3,8
7 2 37 DORV/TOF STENT/RVOT 0,3 Transanularni korekce 1,2
8 27 2,5 TOF STENT/RVOT 0,8 Transanularni korekce 1,2
9 8 2,6 TOF STENT/RVOT 0,4 Transanularni korekce 1,5
10 17 3,1 DORV/TOF STENT/RVOT 0,5 Transanularni korekce 1,6
11 46 3,4 TOF STENT/RVOT 0,3 Transanularni korekce 1,1
12 14 2,6 PS STENT/PDA 1,9
13 " 34 TOF STENT/RVOT 0,2 Transanularni korekce 0,4
14 19 2,9 DORV/TOF, STENT/RVOT 50 STENT/RVOT 0,6 BCPA, plastika TV 0,9
AVSD
15 2 3,1 PS STENT/PDA 0,3

AVSD - defekt atrioventrikularniho septa; BCPA - bidirekéni kavopulmondlni anastoméza; DORV - dvojvytokova prava komora; EBST -
Ebsteinova anomalie trikuspidalni chlopné; MBT - modifikovana spojka dle Blalocka-Taussigové; MGA - malpozice velkych tepen; PDA -
tepenna ducej; PS - pulmondlini stendza; RVOT - vytokovy trakt pravé komory; TOF - Fallotova tetralogie; TV - trikuspiddlni chloper.
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Zaveér

Nase studie ukazuje, Ze stenting vytokového traktu
pravé komory a tepenné duceje jsou bezpecné a efek-
tivni alternativy spojkovych operaci u pacientd s vhod-
nymi cyanotickymi vrozenymi srde¢nimi vadami. Lze je
bezpecné pouzit i u pacientd pod 3 kg (v nasem soubo-
ru tfetina nemocnych), mortalita v nasem limitovaném
souboru byla nulova, zaznamenali jsme jednu kompli-
kaci (6,7 %) a tfi pacienti (20 %) vyzadovali dalsi pa-
liativni zakrok.
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Cil: Miniinvazivni chirurgické pfistupy pro nahradu aortalni chlopné predstavuji z hlediska invazivity kom-
promis mezi standardni ndhradou z medianni sternotomie a transkatétrovou implantaci aortélni chlopné.
Popularitu si ziskavaji diky priznivym vysledkdim nedavnych studii. Cilem nasi prace bylo provést analyzu
volby a vysledkd jednotlivych chirurgickych pFistupd pro tuto operaci v poslednim pétileti v Ceské republice.
Metodika: Provedli jsme retrospektivni analyzu vsech izolovanych aortalnich chlopennich néhrad provede-
nych v Ceské republice v letech 2015-2019 z hlediska volby chirurgického pFistupu s vyuzitim dat z Narod-
niho registru kardiovaskuldrnich operaci a intervenci. Hodnotili jsme pocet pacientt a ¢asnou perioperacni
mortalitu v jednotlivych skupinach v ¢ase a sumarné i casné perioperacni vysledky pro jednotlivé pristupy.
Vysledky: V Case je jasné vyjadiena stoupajici tendence k volbé miniinvazivniho pfistupu pro nahradu aor-
talni chlopné. V roce 2019 bylo az 287 pacientu (37,5 %) operovano miniinvazivné (27,6 % z parcialni ster-
notomie a 9,3 % z torakotomie, v 0,6 % byla nutna konverze na sternotomii) pfi zachovani stabilné nizké
mortality a rizika konverze. Pacienti operovani miniinvazivné méli kratsi operacni casy, kratsi dobu intubace
a dobu pobytu na jednotce intenzivni péce, nizsi krevni ztraty a spotfebu transfuznich pripravkd, nizsi riziko
konverze i ranné infekce. Dle EuroSCORE Il se vsak jednalo o malo rizikové pacienty.
Zavéry: V Ceské republice je jasné vyjadien pFiznivy trend ke stoupajicimu vyuziti miniinvazivnich pfistup@
pro izolovanou néhradu aortalni chlopné pfi zachovani nizké mortality. Pacienti operovani miniinvazivné
vykazuji nizké riziko komplikaci a rychlou rekonvalescenci. Pro chirurgickou nahradu aortalni chlopné by
mél byt preferencné volen miniinvazivni pfistup, pokud nejsou zasadni kontraindikace.
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ABSTRACT

Aims: Minimally invasive surgical approaches to aortic valve replacement are a popular compromise be-
tween standard replacement through median sternotomy and transcatheter aortic valve implantation. The
aim of our study was to analyze the respective surgical approaches and their outcomes in the last five years
in the Czech Republic.

Methods: We conducted a retrospective analysis of all the isolated surgical aortic valve replacements perfor-
med in the Czech Republic between 2015 and 2019 from the aspect of surgical approach. For this purpose,
we took the cohort data from National Registry of Cardiovascular Surgeries and Interventions. We assessed
the size of the cohorts and the early perioperative mortality in all the cohorts in time as well as the early
perioperative outcomes.

Results: There is a rising tendency in time towards choosing the minimally invasive approach to aortic valve
replacement. In 2019, 287 patients (37.5%) were operated in a minimally invasive manner (27.6% through
partial sternotomy, 9.3% through thoracotomy, conversion was required in 0.6%) while preserving stable
low mortality and risk of conversion. Minimally invasive cohorts had shorter operation times, shorter arti-
ficial ventilation time, and intensive care unit stay. They had lower blood loss, lower need for transfusion,
lower risk of conversion and wound infection. However, they had low risk profile according to EuroSCORE |I.
Conclusion: In the Czech Republic, there is a favorable trend towards rising use of minimally invasive
approaches to isolated aortic valve replacement while preserving stable low mortality. The patients have
low risk of complications and the recovery is fast. Minimally invasive approaches to aortic valve replacement
should be generally preferred as far as there are no severe contraindications.

Adresa pro korespondenci: MUDr. Jan Gofus, Kardiochirurgicka klinika, Lékarské fakulta Univerzity Karlovy a Fakultni nemocnice Hradec Krélové, Sokolska 581,
500 05 Hradec Kralové, e-mail: jan.gofus@fnhk.cz

DOI: 10.33678/cor.2020.096

Tento ¢lanek prosim citujte takto: Gofus J, Drabkova S, Vobornik M, et al. Aktuélni trend v miniinvazivni aortalni chirurgii v Ceské republice. Cor Vasa 2020;62:578-582.



J. Gofus et al.

579

Uvod

Stendza aortalni chlopné je nejcastéjsi formou chlopen-
niho postizeni dospélych v moderni spole¢nosti s pre-
valenci 2 % v populaci nad 65 let."? Jedinym kauzalnim
feSenim vyznamného postizeni aortalni chlopné je jeji
nahrada, kterd je po korondrni revaskularizaci nejcastéj-
$im vykonem v kardiochirurgii.? V soucasnosti nabird na
popularité i malo zatézujici katetrizacni terapie, a sice
transkatétrovd implantace aortalni chlopné. Ta ale zatim
neni vhodna pro vsechny pacienty.*® Miniinvazivni chirur-
gickd ndhrada aortdlni chlopné pfistupem horni parcialni
sternotomie (upper hemisternotomy, UHS) nebo kratké
pravostranné torakotomie (right anterior thoracotomy,
RAT) muze predstavovat vhodny kompromis mezi rela-
tivné zatézujici chirurgickou ndhradou z kompletni me-
dianni sternotomie (full sternotomy, FS) a transkatétro-
vou implantaci. Diky slibnym vysledkim ve vétsiné ne-
davnych praci nabyva tato metoda v poslednich letech na
popularité.”

Cilem nasi prace bylo analyzovat volbu a vysledky
jednotlivych chirurgickych pfistupl pro ndhradu aortal-
ni chlopné v Ceské republice s vyuzitim dat z Narodniho
registru kardiovaskularnich operaci a intervenci za léta
2015-2019.

Material a metodika

Provedli jsme retrospektivni analyzu perioperacnich dat
véech pacientd, kterym byla v Ceské republice v letech
2015-2019 provedena nahrada aortalni chlopné, s vyu-
zitim databdze Narodniho registru kardiovaskularnich
operaci a intervenci. Vzhledem k tomu, Ze se jednalo
o retrospektivni analyzu skupinovych dat a neméli jsme
k dispozici individualizovana pacientska data, nebyl po-
tfebny informovany souhlas pacienta.

Na zadkladé zvoleného chirurgického pristupu jsme
vytvofili ¢tyfi kategorie vystupl: sternotomie, par-
cidlni sternotomie, torakotomie, konverze. V kategorii
torakotomie byly slouceny varianty torakotomie, mi-
nitorakotomie, torakoskopie a jejich vzajemné kombi-
nace. Pokud byla v kombinaci s jakymkoliv miniinva-
zivnim pristupem oznacena i sternotomie, byl pacient
zafazen do skupiny konverze. Pacienti, u kterych byl
zvolen ,jiny” pfistup, byli vyfazeni z daldi analyzy.
Kromé poctu pacientt v jednotlivych kategoriich jsme
analyzovali jejich ¢asnou perioperac¢ni mortalitu (hos-
pitaliza¢ni a 30denni), EuroSCORE Il (skérovaci systém
pro odhad rizika 30denni mortality u pacientd po kar-
diochirurgické operaci), dobu trvani aortalni svorky,
mimotélniho obéhu, krevni ztraty a nutnost podavani
transfuznich ptipravkl, dobu intubace, dobu pobytu
na jednotce intenzivni péce, dobu hospitalizace, nut-
nost operacni revize z jakéhokoliv didvodu a ranné
infekce (tato charakteristika slucovala podjednotky
L~povrchni ranna infekce na sternu”, ,hlubokda ranna
infekce na sternu” a ,mediastinitida”). Hodnoty v ta-
bulkach jsou vyjadreny jako pocet pfipadl a procen-
to z celkového poctu v dané kategorii pro kvalitativni
proménné a jako primér a smérodatna odchylka pro
kvantitativni proménné.

Obr. 1 - Nahrada aortalni chlopné cestou parcidlni horni sternoto-
mie. (A) Pfistup k aortalni chlopni; (B) centralni kanylace pro mimo-
télni obéh; (C) stehy v anulu aortalni chlopné; (D) chlopenni protéza
in situ.

Chirurgické postupy
Sternotomie (podélnd, kompletni, medianni, medialni
sternotomie) je zlatym standardem chirurgického pfi-
stupu nejen pro nahradu aortélni chlopné, ale v kardio-
chirurgii vibec. Diky kompletnimu podélnému oddéleni
hrudni kosti poskytuje dokonaly pfehled v opera¢nim
poli, pohodIné zavedeni kanyl pro mimotélni obéh, pro-
vedeni samotného vykonu i feseni pripadnych komplika-
ci. Prinasi vsak s sebou fadu moznych pooperacnich rizik:
velkd plocha krvaceni, zpomalena rehabilitace, poruchy
hojeni operacni rdny, a to zejména u rizikovych skupin
pacientl (pacienti trpici obezitou, diabetes mellitus, chro-
nickou obstruk¢ni plicni nemoci atd.).®®

Nejpopularnéjsim miniinvazivnim pfistupem pro néa-
hradu aortdlni chlopné je horni parcialni sternotomie tva-
ru pismene ,J” dle Svenssona.’ Hrudni kost je rozdélena
v medidnni roviné do urovné 3. nebo 4. mezizebfi a na-
sledné v horizontalni roviné doprava do korespondujici-
ho interkostalniho prostoru. Zavedeni kanyl mimotélniho
obéhu je mozné centralné a samotnd nahrada aortalni
chlopné probiha standardnim zpUsobem jako u FS (obr.
1). Kratkd pravostranna torakotomie dle Benettiho do
3. mezizebfi je také vhodnou alternativou vyuzivanou na
nékterych pracovistich.” Casto je nutna periferni kany-
lace pro mimotélni obéh. S vyhodou zde lze vyuzit tzv.
bezstehovych chlopennich protéz, vyznamnym pfinosem
je zachovani integrity hrudni kosti.

I kdyz samotny vykon na aortalni chlopni probiha
u viech pfistupl podobnym zpUsobem, je pfi volbé mi-
niinvazivniho pfistupu dalezité predoperacni vyhodnoce-
ni schidnosti samotného vykonu. Pfi volbé UHS na na-
sem pracovisti vyuzivame standardnich predoperacnich
vysetieni (konvencni rtg snimek hrudniku a aortografii),
dle kterych odhadneme pozici aortalni chlopné ve vztahu
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Obr. 2 - Volba pistupu pro izolovanou chirurgickou nahradu aortélni chlopné v CR v letech 2015-2019

ke zvolenému mezizebfi. Jini autofi ale pfi planovani mi-
niinvazivniho pfistupu, zejména RAT, doporucuji rutinné
provadét vysetfeni hrudniku vypocetni tomografii (CT),
idealné s 3D rekonstrukci.'>3

Za absolutni kontraindikaci mininvazivniho pfistupu
jsou povazovany porceldnova aorta a jiny konkomitant-
ni kardiochirurgicky vykon. K relativnim kontraindika-
cim lze radit nizkou ejek¢ni frakci, velmi kratkou ¢i velmi
dlouhou ascendentni aortu a maly anulus aortdlni chlop-
né (obava z nutnosti provedeni rozsifujici anuloplastiky,
v dnesni dobé lze v tomto pripadé vyuzit bezstehovych
chlopni).™

Vysledky

V letech 2015-2019 bylo v Ceské republice provedeno
5 029 izolovanych chirurgickych néhrad aortalni chlopné,
z ¢ehoz ve 30 % byl zvolen miniinvazivni chirurgicky pfi-
stup. Jejich popularita v case stoupala z 24,3 % (17,7 %
z UHS, 6,7 % z RAT, 0,3 % konverzi) v roce 2015 az na
37,5 % (27,6 % z UHS, 9,3 % z RAT, 0,6 % konverzi) v roce
2019. Tyto souvislosti jsou graficky zndzornény na obraz-
ku 2. Na spojnicich trendu je vyjadrena stoupajici tenden-

ce k ¢astéjsi volbé miniinvazivniho pfistupu pfi zachovani
nizkého rizika konverze.

| kdyZ na zacatku sledovaného obdobi byla vyssi mor-
talita u pristupu torakotomie, v poslednich dvou letech se
hodnoty mezi jednotlivymi pfistupy vyrovnavaji a osciluji
okolo 2 %, pficemz nejniz3i je ve skupiné parcidlni sterno-
tomie (viz tabulku 1). Tato mortalita je shodna s mortali-
tou po izolované nahradé aortdlni chlopné na ostatnich
evropskych pracovistich, a to dle Evropského kardiochi-
rurgického registru (Adult Cardiac Database; nepubliko-
vana data pfistupnd z tohoto registru).

Perioperacni data jsou shrnuta v tabulce 2. Dle Eu-
roSCORE Il byli nejméné rizikovi pacienti operovani ces-
tou parcidlni sternotomie. Nejrizikovéjsi pacienti pod-
stoupili ndhradu aortalni chlopné z torakotomie, coz viak
mulze byt zkresleno nizkym poctem pacientl. Nejdelsi
operacni casy (doba aortdlni svorky a doba trvani mimo-
télniho obéhu) méli, vyjma konverzi, pacienti operovani
standardnim pfistupem. Vysvétlenim mdlze byt, Ze timto
pristupem byli operovani i komplikovanéjsi pacienti, na-
priklad s nizkou ejek¢ni frakci, infekéni endokarditidou
a jingymi onemocnénimi. Nejnizsi krevni ztraty byly zazna-
mendny ve skupiné parciadlni sternotomie. Miniinvazivni
pristupy mély nizsi spotfebu transfuznich pfipravkd, jak

Tabulka 1 - Casna perioperaéni mortalita v ramci jednotlivych pfistup@ pro nahradu aortalni chlopné v ¢ase

2015 2016 2017 2018 2019
Sternotomie (n) 18 (2,5 %) 14 (2,0 %) 15 (2,0 %) 17 (2,5 %) 16 (2,5 %)
Parcialni sternotomie (n) 1(0,6 %) 3(1,4 %) 7 (3,0 %) 4(1,9 %) 3(1,1 %)
Torakotomie (n) 4 (6,7 %) 4 (4,9 %) 3 (4,1 %) 1(1,5 %) 221 %)
Konverze (n) 0 (0 %) 0 (0 %) 1(20 %) 0(0 %) 0 (0 %)
Celkové (n) 23 (2,4 %) 21 (2,1 %) 26 (2,4 %) 22 (2,3 %) 21 (2,0 %)
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Tabulka 2 - Perioperacni data v ramci jednotlivych pfistupl pro nahradu aortélni chlopné

Celkem Sternotomie  Parcialni Torakotomie  Konverze
sternotomie
Pocet pacientl (n) 5029 (100,0 %) 3518(70,0 %) 1114(22,2%) 377 (7,5 %) 20 (0,4 %)
EuroSCORE Il (%) 25+45 2,6+5,0 1,5+£1,2 43+49 30+7,2
Celkova doba trvéani svorky (min) 60,1 + 22,8 62,1+ 23,4 54,1+ 19,4 54,8 + 15,0 78,4 + 44,1
Celkova doba trvani mimotélniho obéhu (min) 80,2 +£31,5 82,5 +32,6 72,4 + 26,0 77,9 £ 21,0 113,6 + 64,6
Krevni ztraty (ml) 497,7 +599,0 519,3+647,0 412,5+437,7 5352+510,3 740,5 +698,2
Nutnost podani transfuznich pfipravku (n pacientd) 1635 (32,5 %) 1258 (35,8 %) 284 (25,5 %) 85 (22,5 %) 8 (40,0 %)
Pocet podanych jednotek transfuznich pfipravk 46+0,5 49 +6,8 34+3,6 33+04 59+0,5
(n jednotek)
Operacni revize (n) 269 (5,3 %) 207 (5,9 %) 43 (3,9 %) 17 (4,5 %) 2 (10 %)
Celkova doba intubace (h) 14,1+73,9 16,6 + 85,4 9,1+45,1 8,1+24,6 29,6 £ 101,2
Doba pobytu na jednotce intenzivni péce (h) 59,9 + 168,0 62,1+ 195,0 51,3+67,9 63,0 + 84,4 77,5+ 123,3
Ranné infekce 66 (1,3 %) 48 (1,4 %) 9 (0,8 %) 7(1,9 %) 2 (10,0 %)
Doba hospitalizace po operaci (dny) 95+7,7 9,6 £8,5 9,1+4,7 9,6 +6,8 11,9 £ 16,2
co do poctu pacient(l dostavajicich transfuzi, tak i co do  Limitace

poctu podanych jednotek. Celkovd doba intubace byla
u miniinvazivnich pfistupl kratsi nez u FS nebo konverze,
doba pobytu na jednotce intenzivni péce byla nejkratsi
u parcialni sternotomie. Tento pfistup vykazoval nejlep-
Si vysledky i vzhledem k infekcim operacni rany. Celkova
doba hospitalizace byla u vSech pfistupl srovnatelna.

Diskuse

Nase prace dokumentuje trend k narlstu vyuziti miniin-
vazivnich pfistupl pro chirurgickou nahradu aortalni
chlopné v Ceské republice. Podobné pfiznivy trend Ize
pozorovat i v jinych zemich, napfiklad v Némecku, kde
dle jejich narodniho registru bylo v roce 2018 az 35 %
chirurgickych ndhrad provedeno cestou parcidlni sterno-
tomie.™

Navzdory vétsi technické narocnosti operacniho vykonu
se dle recentnich praci ukazuje, Ze miniinvazivni nahra-
du aortdlni chlopné Ize provést se stejnou perioperacni
mortalitou jako FS.'®2 NaSe analyza celorepublikovych
Ceskych dat podporuje tyto vysledky, resp. dokonce mirné
favorizuje miniinvazivni pristup parcidlni sternotomie. To
vsak muze souviset s retrospektivnim charakterem studie
a selekci pacientl pro tento pristup.

Volba miniinvazivniho pfistupu je kromé estetického
pfinosu spojena s nizsimi krevnimi ztradtami, s urychle-
nim pooperacni rekonvalescence ve smyslu zkraceni doby
umélé plicni ventilace, doby pobytu na jednotce intenziv-
ni péce a doby hospitalizace jako takové.'®2° Nase analyza
je v souladu s ostatnimi pracemi. Dle nasich vysledkt méli
pacienti operovani miniinvazivné i nizsi riziko operacni re-
vize a infekci v operaéni rang, tento udaj prospektivni ran-
domizovana data nepotvrdila. Zatim nepublikovana data
z naseho pracovisté prokazuji i vyznamné vétsi zlepseni
kvality Zivota po miniinvazivnim pristupu UHS v ¢asném
pooperacnim obdobi v porovnani s FS.

Zasadni limitaci studie je jeji retrospektivni charakter
v kombinaci se ziskdvanim dat z ndrodniho registru. Na dru-
hé strané se jedna o ,real-world” celorepublikovou analy-
zu za poslednich pét let, kterd ma svou vypovédni hodnotu.

Excelentni pooperacni vysledky pacientl operovanych
miniinvazivné v porovndni s FS jsou do jisté miry zapfici-
nény selekci vhodnych skupin pacientd, jak I1ze odhadovat
dle nizsiho EuroSCORE Il ve skupiné parcidlni sternotomie.

Dalsi limitaci je absence zhodnoceni statistické vyznam-
nosti rozdild mezi skupinami, idedlné s vyuzitim multiva-
riaCni regresni analyzy nebo analyzy ,propensity-score”.
K tomu by byla potiebna ale individualizovana pacient-
ska data, kterd vzhledem k ochrané osobnich udajl lze
z nédrodniho registru ziskat jen naro¢nym zpUsobem se
souhlasem vsech participujicich pracovist, proto jsme tuto
detailnéjsi analyzu neprovadéli.

Zaveéry

Zavérem lze konstatovat, ze v Ceské republice je jasné
vyjadren priznivy trend ke stoupajicimu vyuziti miniinva-
zivnich pfistupl pro izolovanou nahradu aortalni chlop-
né. Mortalita je i pfi jejich stoupajici popularité stabilné
nizkd a porovnatelna s celoevropskymi vysledky. Pacienti
operovani miniinvazivné vykazuji nizké riziko komplikaci
a rychlou rekonvalescenci. | presto, Zze vybér chirurgického
pfistupu neni toho ¢asu zahrnut v klinickych doporuce-
nich, mél by byt pro chirurgickou ndhradu aortalni chlop-
né preferencné volen miniinvazivni pfistup.

Prohlaseni autorti o mozném stietu zajmu
Autofi nemaji Zadny konflikt zajm0.

Prohlaseni autort o etickych aspektech publikace
Prace byla provedena pfi zachovani etickych principu.
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Informovany souhlas
Informovany souhlas pacienta nebyl nutny vzhledem
k tomu, Ze pro tuto retrospektivni analyzu byla vyuzita
anonymni data z Narodniho registru kardiovaskularnich
operaci a intervenci.
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cialnich sitich. Zkoumali jsme trendy v zadavani vyhledéavacich dotazC na webové strance spolec¢nosti Google,
které se tykaly témat kardiovaskuldrni onemocnéni nebo jejich symptomy, jako jsou bolest na hrudi, hyper-
tenze, hyperlipidemie a infarkt myokardu v obdobi pandemie COVID-19, v Turecku a Itlii, tedy ve dvou
zemich nejvice postizenych timto onemocnénim.
Metody: K ziskéni Gdaji o vyhledavacich aktivitach uzivatel( internetu a o zékladnich typech dotazu ve
vyhledavaci Google byl pouzit nastroj Google Trends™ (GT™). Patrali jsme po nejznaméjsich klicovych slovech
souvisejicich s kardiovaskularnimi onemocnénimi a jejich symptomy, jako jsou bolest na hrudi, infarkt myo-
kardu, srdecni onemocnéni, hypertenze a vysoké hodnoty cholesterolu, pouzitymi v obdobi mezi 1. lednem
a 5. kvétnem 2020 v néstroji GT™, pficemz dotazy byly zadavany v turectiné a italtiné.
Vysledky: Zdalo se, ze zdjem o témata souvisejici s koronavirem v Turecku a Italii roste a po kratké dobé
mirné opada. Mezi lednem a kvétnem 2020 bylo mozno v obou zemich pozorovat vétsi trend ve vyhleda-
vani otdzek spojenych s bolesti na hrudi, hypertenzi, inhibitory angiotenzin konvertujiciho enzymu (ACEI)
a umrtim. Intenzita zaddvanych dotazli na téma infarkt myokardu se celoro¢né neménila, byl vak pozoro-
van napadny pokles zajmu o hodnoty cholesterolu. Ukazalo se rovnéz, ze s pfibyvajici délkou pandemie se
intenzita vyhledavani v obou zemich snizila.
Zavér: Internet Ize vyuzit ke studiu chovani lidi podle jejich aktivity pfi vyhledavani riiznych otazek souvise-
jicich s kardiovaskularnimi onemocnénimi a jejich symptomy v dobé vypuknuti pandemie. Ziskané tdaje do-
kazuji, ze uzivatelé internetu v obou zemich se v pribéhu pandemie COVID-19 intenzivné zajimali o otazky
kardiovaskularnich onemocnéni a s nimi souvisejicimi symptomy.

© 2020, CKS.

ABSTRACT

Aim: A rapidly grown up information about coronavirus (COVID-19) has been regularly broadcast on inter-
net websites or social media. We investigated the Google research trends in searches regarding cardiovascu-
lar system diseases or symptoms such as chest pain, hypertension, hyperlipidemia, heart attack during the
COVID-19 pandemic in two countries, Turkey and Italy, which are most affected by this disease.

Methods: The Google Trends™ (GT™) was used to retrieve data on Internet user search activities and pat-
terns of Google search queries. We searched most known keywords related to cardiovascular disease and
symptoms such as chest pain, heart attack, heart diseases, hypertension, high cholesterol in GT™ between
January 1, 2020 and May 5, 2020 in Turkish and Italian.

Results: Search interest about coronavirus in Turkey and Italy appeared to have an increasing pattern and it
has gradually tended to fall after a short time. Searching trends were higher both of countries about chest
pain, hypertension, ACE inhibitor and death between January and May 2020. Searching rates about heart
attack was not different for all year, but a significant decrease was remarkable for cholesterol. It was also
revealed that as the duration of the pandemic increases in both countries, these research rates decrease.
Conclusion: Internet could be used to determine behaviours of people for searching cardiovascular disease
and their symptoms during the outbreak. These data illustrate that internet users in both countries conduc-
ted an intense research on cardiac symptoms or diseases during the COVID-19 pandemic.
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Introduction

Cardiovascular diseases are still the leading cause of mor-
tality and morbidity worldwide. An estimated more than
17.6 million deaths per year in 2016 occurred and nearly
30% of worldwide deaths occured due to cardiovascular
disease.' For the last six months, a novel coronavirus in-
fection as named Corona Virus Disease 2019 (COVID-19)
and related deaths have an important area in the global
agenda. On May 5th 2020 the World Health Organiza-
tion (WHO) reported 3 525 116 confirmed cases with
a 6% (243 545 death) cumulative mortality rate. Due to
the worldwide detection of thousands of cases and wide-
spread diffusion COVID-19 has become a remarkable is-
sue for the whole world. Because of high virulence and
spreading rate of the virus, curfews and strict social con-
tainment are imposed in many countries by calls to ‘stay
home’ to slow the spread of the outbreak. During a quar-
antine, different stressors like that fear of infection, so-
cial distancing, information lacking may lead to a decline
in patients’ hospital admissions. Accordingly prior stud-
ies showed that there was a significantly reduction in
ST-segment elevation cardiac catheterization labaratory
activations in the United States and Spain during COVID
19 era.?? It is particularly crucial to understand the reduc-
tion of patient-based hospital presentation as it can lead
to a delay in treatment and devastating consequences.
Therefore cardiac emergencies such as acute coronary
syndromes (ACS), pulmonary embolism or acute abdo-
men etc. are puzzles waiting to be solved. The reasons
of reduced rate of hospital admissions for ACS during
COVID-19 outbreak and its possible chronic effects are
the questions to be answered.*

In today’s world internet and social media are a part
of daily life. Due to easy and fast accessibility to infor-
mation internet has become a great online library for
health-care related issues. A continuous escalation of in-
formation related COVID-19 pandemic has been regularly
broadcost in social media, so millions of people who are
currently under lockdown all around the world are using
the internet to search answers to their questions. There-
fore, 72% of internet users access this information source
using a search engine and ‘Google’ is the most popular
one with 75% usage rate.”> Google Trends™ (Google Inc.
Mountain View, CA, USA) is a product of Google for using
to show frequency of searches items at specific time and
location.® The effectiveness of Google Trends™ (GT™) as
an epidemiological surveillance search engine has been
proved in topics such as rhinitis, detecting influenza epi-
demics or global public interest in osteoarthritis.>”# Cur-
rently, in a published study a positive correlation was
demonstrated between frequency of searches for loss of
smell information and COVID-19 infection.® And also an-
other study demonstrated that public interest is on aver-
age highest 11.5 days before the peak of infected cases
during COVID-19 pandemic with using GT™ analysis.°

In the current study, we aim to investigate the Google
research trends in searches regarding cardiovascular sys-
tem diseases or symptoms such as chest pain, hyperten-
sion, hyperlipidemia, heart attack during the COVID-19
pandemic in two countries, Turkey and ltaly, which are
most affected by this disease.

Methods and material

Google Trends

The Google Trends™ which is a freely accessible statisti-
cal tool (https://trends.google.com/trends/) was used to
retrieve data on internet user search activities and pat-
terns of Google search queries."" The search frequency
of the requested data can be pulled from this internet
application until 2004 and up to 36 hours before to the
research. It must be taken into account that GT™ reports
are not demonstrated as the total number of searches
over time and refer to the absolute number of searches
based on the total number of searches performed during
the specified interest period. These numbers provided by
Google are equal with relative search volumes (RSV) that
values vary from 0 to 100. Thus, a score of 100 represents
the highest level of public interest in a specific search
within a selected location or worldwide and time inter-
val. A value of 50 means that the research item is half as
popular compared with the top level. Likewise, the value
0 does not necessarily indicate no searches, its means the
research item was less than 1% popular for searching."'2

Search strategy

The majority of data were collected between January 1,
2020 and May 5, 2020 to show the effect of COVID-19
pandemic period with using the available GT™. In order
to reveal some variables more clearly, the last 12 months
screening data were examined. We evaluated the results
of the internet screening of people living in Turkey and
Italy. Italy was chosen as the second country to evaluate,
because of the daily situation of Italy during COVID-19
outbreak is closely followed by visiual and written media
in Turkey. We searched most known keywords related to
cardiovascular diseases and symptoms such as chest pain,
heart attack, heart diseases, hypertension, high chole-
sterol in GT™. We did not perform a specific search for
‘dyspnea’ due to well known symptom for COVID-19.
This process was repeated with manual translation of the
above search terms into Turkish and Italian (respectively,
‘gbgus agrisi’, ‘dolore al petto’ and ‘kalp krizi’, ‘infarto’
and ‘kalp hastaliklari’, ‘malattie cardiache’ and ‘hipertan-
siyon’, ‘ipertensione’ and 'yUksek kolesterol’, ‘colesterolo
alto’). And also we searched keywords ‘death’, ‘coronavi-
rus’ and ‘angiotensin converting enzyme inhibitors (ACE
inhibitor)’ to evaluate of public interest (respectively
'‘6lim’, ‘morte’ and ‘corona, korona’, ‘coronavirus, nuovo
coronavirus’ and ‘ACE inhibitord’, ‘ACE-inibitore’).

Results

Search interest about coronavirus in Turkey appeared
to have an increasing pattern. On February 26th, two
weeks before the first cases were announced, a public
interest can see (29/100), and this trend shows its peak
level on March 13th (two days after the first confirmed
case) (WHO) and March 17th, after that date the popu-
larity slowly waning up to this time. In Italy, search inte-
rest began on January 31st (19/100), but there is no inc-
rease until the February 21st (first confirmed case) (WHO)
(43/100). It reaches its peak on February 23rd and after
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that day it has gradually tended to fall. Although inter-
net searches about death in Italy have remained stable
over the past one year, it tends to increase since the begi-
nning of March and at the highest level between March
22nd and April 11th. There is a similar graphic for Turkey,
but peak searches days are March 15th and April 4th. It
is noteworthy that the number of searches is lower on
the days when the higher number of deaths is specified
according to WHO records. Internet searches based on
heart disease of people, in generally both of two coun-
tries are similar with a fluctuating course. But in Turkey,
there was a peak (100/100) for searching on March 21st.
However, no significant difference has been observed in
the searches related to heart attack for last five months.
According to internet searches for chest pain, the gra-
phic has remained normal in the last one year, while the-
re was a significant increase in both countries in March
2020. And also periodic increases in internet researches
for chest pain in both countries are remarkable in the last
five months. For hypertension, while the level of interest
is high in the normal time interval in both societies, peak
values are observed in the screening rate in March 2020.
Moreover, searching for ACE inhibitor volume is higher
in March in both of two country. Finally, a remarkable
decrease in cholesterol related screening has been ob-
served since March 2020. Figures 1, 2 and 3 demonstrate
the searching results and graphics of GT™.

Discussion

These data illustrate that internet users in both countries
conducted research on cardiac symptoms or diseases du-
ring the COVID-19 infection. It was also revealed that as
the duration of the pandemic increases in both countries,
these research rates decrease.

In line with the information provided through written,
social and visual media or telecommunication systems
about the COVID-19 infection, it can be considered that
awareness is raised not only in healthcare professionals
but almost in the whole society. The daily life has been
affected in all its aspects during this pandemic and quar-
antine practices have been carried out in many countries
and cities to limit the spread of the disease. And it should
not be forgotten that other diseases, especially cardio-
vascular diseases are still an important health problem
during this pandemic. Reporting the number of deaths
daily in media and sharing images of different countries
attract the attention of the society in Turkey. In the infor-
mation age, digital inquiry has become an important step
for epidemiological evaluation, especially with the in-
creasing use of smartphones in daily. People’s interaction
increases with using social media, so it can be thought
that the digital query rates are increasing. The use of digi-
tal internet resources and data has become an indispens-
able part in the field of health. Currently, GT™ is the most
popular tool in addressing health issues and topics with
the use of internet data.’ In this context, some studies
have been performed about cardiovascular disease with
using GT™. It has been shown that internet search vol-
umes about cardiovascular disease seeking behaviour has
a seasonal and geographic variation.” An important cor-

relation between Google search trends and prevalence of
cardiovascular disease risk factors such as hypertension,
smoking, and diabetes mellitus was shown in an another
trial." Senecal et al. demonstrated a significant correla-
tion online searches of ‘chest pain’ symptom with preva-
lance of cardiovascular disease and authors mentioned
that internet search activities may be a new area for
cardiovascular research and care.” In addition, Platel et
al. showed that hypertension occurs more in the winter
months and the frequency of searching for the term ‘hy-
pertension’ increases in internet browsing.'®

In the light of this evidences, we aimed to evaluate the
behaviors of people seeking basic and known cardiovas-
cular system diseases and symptoms in both countries,
Turkey and Italy, during COVID-19 pandemic. Accord-
ingly, internet searches related to chest pain significantly
increased in both countries in March 2020 compared to
the last year. But, there has been no significant increase
in searches related to 'heart attack’ in the last 5 months.
It is noteworthy that the term ‘chest pain’ is screened as
‘coronavirus and chest pain’. In Turkey, we saw that the
searching as ‘heart disease’ has a peak in March 2020. It
might be the effect of emphasizing the fact that cardio-
vascular disease belongs to the chronic diseases and coro-
navirus related deaths are high in patients with heart dis-
ease in visual media in Turkey. In addition, it is observed
that internet searches related to hypertension and ACE
inhibitors, which are a group of antihypertensive drugs,
peaked in March and April in the last five months in both
countries. Discussing the studies about the potential rela-
tionship between the use of angiotensin-receptor block-
ers/angiotensin converting enzyme inhibitors and the risk
of COVID-19 on media or intensive interaction network
between people in the early period of pandemic may
have increased the internet research rates of these drugs.
In fact, this issue was also discussed among healthcare
professionals and recommendations were published by
some societies of cardiology.” In Turkey, especially car-
diologists often appeared in the evening television news
bulletins, so it may have led to public awareness in this
regard. On the other hand, death-related internet scans
have reached the highest levels in March 2020, but they
have been shown a decreasing trend since the begining
of April. Searching of daily death number related with
coronavirus has been in first place in both of countries,
and also the number of deaths in Italy has been screened
with a high volume in Turkey for five months. Lastly, al-
though cholesterol related searches have always had high
search volumes in the last one year, we have seen that it
has significantly decreased in five-month period. In Tur-
key, the debate about cholesterol medications is often
kept in the agenda, but discussions on cholesterol remain
in the background due to the intense COVID-19 agenda.'
It can be noticed that there is a significant decrease in
cholesterol screening due to the shift of the attention of
the society in a different direction.

Taken together, this GT™-based investigation provid-
ed new evidence for public interest. However, it should
be noted that the intensity of the search is closely related
to the fact that the subject is in written or visual media.
The high mortality rates during the COVID-19 pandemic,
quarantine practices in the countries, the behaviors de-
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veloped by the people in the quarantine process and the
economic effects of the disease have created awareness
about COVID-19 in almost all individuals. It has been
speculated that GT™ can be used to detect success rates
of awareness programs and predict infectious outbreaks
worldwide.” There has been a growing awareness of
a disease that has never been seen before in the world
in a short time. It can be thought that it attracted the at-
tention of the society because of the disease rapid spread
all over the world and causes rapid death in patients with
risk factors. However, it should be kept in mind that this
increased awareness may cause anxiety disorders and
post-traumatic stress disorders in some people.

Limitations

This study has some limitations. First of all the study sam-
ple is unknown and demographical characteristic of po-
pulation such as age, sex or comorbid disease (hyperten-
sion, coronary artery disease etc.) cannot be included in
an analysis. Especially, knowing the number of deaths
caused by acute coronary syndrome or number of pati-
ents with acute coronary syndromes, especially in the last
five months, and making comparisons between previous
years and the last five months could be more valuable to
test the reliability of these large internet data.

Conclusion

COVID-19 outbreak has caused serious changes in social
life. It may cause delay in admission to hospital due to
the concern of COVID-19 transmission in the community.
Information on public interest with using internet could
be used to determine behaviours of people for searching
several disease and their symptoms during the outbreak.
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Cil: Cilem tohoto prehledového c¢lanku je analyzovat studie, které se zabyvaji hodnocenim kvality Zivota
u pacient se srdecnim selhanim ve spojitosti s intervencemi v péci o pacienty, které by mohly kvalitu Zivota
téchto pacientu zlepsovat.
Metodika: Pro vyhledavani byly pouzity databaze Medline, Cinahl a PubMed. Byly vyhledavany studie z let
2014-2019 v ¢eském a anglickém jazyce, které byly dostupné ve full-textu a zamérovaly se na hodnoceni kva-
lity Zivota prostiednictvim néstroje ur¢eného pro hodnoceni kvality Zivota u pacientl se srde¢nim selhanim.
Do prehledu byly zafazeny studie, které se zabyvaly hodnocenim kvality Zivota v kontextu s intervencemi
v pédi o pacienty se srde¢nim selhdnim. Z piehledu byly vylouceny protokoly ke studiim a kvalitativni studie.
Déle byly vylouceny studie zabyvajici se problematikou hodnoceni kvality Zivota a intervenci v péci o pacien-
ty i u jinych onemocnéni, nez bylo srdecni selhani.
Vysledky: Do piehledu bylo zafazeno celkem osm studii a jedna metaanalyza. Lze je tematicky rozdélit na
studie vénujici se vyuziti modernich technologii v péci o pacienty, problematice fyzické aktivity, konkrétné
vykonnosti a cvicebnim programdm, a problematice interdisciplinarni péce. Nejvice se v prezentovanych
studiich pro hodnocenf kvality Zivota pouzivaly nastroje Minnesota Living with Heart Failure Questionnaire
(MLHFQ) a Kansas City Cardiomyopathy Questionnaire (KCCQ).
Zavér: Vzhledem k vysledkdm predlozenych studii Ize konstatovat, Ze intervence v oblasti cvi¢ebnich progra-
mu jsou pro pacienty se srdecnim selhdnim prospésné a efektivni, jelikoz zlepsuji kvalitu Zivota této popula-
ce pacientU. Jako efektivni se rovnéz jevi programy interdisciplinarniho zaméreni tykajici se paliativni péce,
psychospiritualni intervence nebo podpurné péce.

© 2020, CKS.

ABSTRACT

Aim: The aim of the overview article is to analyze any studies focusing on the evaluation of the quality of
life of patients with heart failure in connection with interventions in the care of these patients which could
improve their quality of life.

Methods: The databases Medline, Cinahl, and PubMed were used for the research. Studies published be-
tween 2014 and 2019, in Czech and English language, available in full text were searched. They also had to
focus on the evaluation of quality of life using a tool designed for the quality of life assessment in patients
with heart failure. The overview includes studies which focused on the quality of life evaluation in the
context of interventions in the care of patients with heart failure. Study proceedings and qualitative studies
were excluded from the overview. Furthermore, there were also excluded studies focusing on the quality
of life evaluation and interventions in the care of patients with different diseases than the heart failure.
Results: A total of 8 studies and a 1 meta-analysis were included in the overview. Based on the topic, it is
possible to categorize them in studies focusing on the use of modern technology in the care of patients, the
issue of physical activity - specifically performance and exercise programs — and the issue of interdisciplinary
care. To evaluate the quality of life, the presented studies mostly used Minnesota Living with Heart Failure
Questionnaire (MLHFQ) and Kansas City Cardiomyopathy Questionnaire (KCCQ).

Conclusion: Based on the results of the presented studies it is possible to state that the intervention in the
area of exercise programs are beneficial and efficient for the patients with heart failure since they improve
their quality of life. Also, the programs with interdisciplinary focus regarding palliative care, psychospiritual
intervention, or supportive care seem efficient.
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Uvod

Kardiovaskuldrni onemocnéni i nadale udrzuji dominantni
pozici v pficinach invalidity i mortality a v pfi¢indch hos-
pitalizaci i pred¢asného umrti obyvatelstva. Celosvétové
predstavuji 50-55 % z celkové umrtnosti." V Evropé na kar-
diovaskularni onemocnéni umird 42 % muzl a 52 % zen.?

Srdecni selhdni je oznaceni pro syndrom postizeni srdce,
pfi kterém dochdzi k poklesu minutového srde¢niho vydeje.
Srdce tak neni schopno pokryt metabolické potfeby tkani.
U pacientu se proto objevuji symptomy, jako je klidova dus-
nost nebo dusnost pfi zatézi, unavnost a slabost.> Srde¢ni
selhani se bézné vyskytuje v ekonomicky vyspélych i rozvo-
jovych zemich. Uvadi se, Ze prevalence tohoto onemocnéni
se pohybuje pfiblizné od 1 do 2 % v populaci a predstavuje
znacné riziko umrti.* Odhaduje se, Ze se v Ceské republice
vyskytuje priblizné 200 000 pacientt se srde¢nim selhanim.
Vyskyt onemocnéni stoupd s vékem, se kterym roste rovnéz
polymorbidita a polypragmazie srdec¢niho selhani.>

Pacienti se srde¢nim selhdnim maji vyznamné naruseny
vdechny aspekty kvality Zivota. V porovnani s jinymi chro-
nickymi chorobami srde¢ni selhani zhor3uje kvalitu Zivota
ve vétsi mire.® To u pacientl se srdecnim selhanim sou-
visi se symptomatologickym zatizenim priznaky, jako je
dusnost, bolest, Unava, nechutenstvi, Uzkost ¢i deprese.”®
V terminalnich fazich maji pacienti s chronickym srde¢nim
selhanim dokonce nizsi kvalitu Zivota nez onkologicti pa-
cienti, a to vlivem vyskytu vice zatézujicich symptom(.°
Toto onemocnéni je také bézné spojeno s castym vysky-
tem rehospitalizaci,’®" coZ se nepochybné rovnéz odra-
zi ve kvalité Zivota téchto pacientl. Srdecni selhani tedy
predstavuje nejen problém socioekonomicky, ale také so-
maticky a psychologicky.® Cilem jeho Iécby je tedy zlepse-
ni kvality Zivota pacienta prostfednictvim zmen3eni nebo
Uplného odstranéni symptomu, zvyseni tolerance zatéze,
prodlouzeni Zivota a snizeni mortality.'

Cil a metodika

Cilem tohoto prehledu je analyza nejnovéjsich studii, kte-
ré se zabyvaji hodnocenim kvality Zivota pacientl s dia-

gnézou srdec¢niho selhani ve spojitosti s intervencemi
v péci o pacienty se srde¢nim selhanim, jez mohou zlep3o-
vat jejich kvalitu Zivota (QolL).

Pro vyhleddvani byly pouzity elektronické databdze
Medline, Cinahl a PubMed, ve kterych byly vyhleddvany
studie z let 2014-2019 psané v ceském a anglickém ja-
zyce, které byly dostupné volné ve formé full-textu. Byla
pouzita tato klicova slova: quality of life, heart failure,
assessment. Vyhledavany byly studie, které hodnotily QoL
u pacientl se srde¢nim selhanim pomoci nastroje urcené-
ho pro hodnoceni kvality Zivota. Do tohoto pfehledu byly
zarazeny studie, které se zamérovaly na hodnoceni QoL
ve spojitosti s intervencemi v péci o tyto pacienty, jez by
mohly u pacientl se srde¢nim selhanim vést ke zlepseni
Qol. Studie, které se touto problematikou zabyvaly kro-
mé srde¢niho selhani i u jinych onemocnéni byly vyraze-
ny. Ddle byly vyfazeny protokoly ke studiim a kvalitativni
studie.

Celkem bylo do hodnoceni zafazeno osm studii a jedna
metaanalyza.

Vysledky a diskuse

Vyhledané vyzkumné studie Ize tematicky rozdélit cel-
kem do tfi okruh. Jedna se o okruh studii, které se za-
byvaji vyuzitim modernich technologii v péci o pacienty,
o okruh vénujici se problematice fyzické aktivity, kon-
krétné vykonnosti a cvicebnim programdm, a rovnéz byla
identifikovana skupina studii, které se zabyvaly proble-
matikou interdisciplinarni péce.

Moderni technologie v péci o pacienty

Vyuzitim modernich technologii v péci o pacienty se srdec-
nim selhdnim se zabyvaly celkem dva vyzkumy, které jako
ukazatel zahrnovaly kvalitu Zivota. Pfehled téchto studii
je uveden v tabulce 1. Prizkumna studie, kterd zahrnova-
la 50 ucastnikd, fesila zajem pacientd o mobilni aplikaci
pro chytré telefony, jez by pacientdm se srde¢nim selha-
nim pomahala v managementu sebepéce, coz by mohlo
pomoci snizit vyskyt komplikaci a také redukovat rehospi-
talizace, které jsou s touto diagnézou spojeny. Méfice ak-

Tabulka 1 - Prehled zpracovanych studii v oblasti vyuziti modernich technologii v kontextu s QoL

Autor a rok Typ studie Velikost Problematika Nastroj pro Vysledky
vzorku hodnoceni QoL
Sohn, Speier, Prdzkum 50 Z4ajem o aplikaci pro MLHFQ, Prlimérné skére MLHFQ odpovidalo Spatné
Lan, et al., 2019 smartphone pfi sebepé- SAQ-7, Qol, zatimco prameérné skére KCCQ-12 odpo-
Ci pacientt se srdecnim  KCCQ-12 vidalo dobré QoL (p < 0,001). Skére MLHFQ
selhanim a vék korelovaly se zdjmem Ucastnikd
o aplikaci — pacienti s horsi kvalitou zZivota
méli vétsi zajem o aplikaci pro smartphone.
Gingele, Randomizovand 382 Vliv pfizpisobeného te- EQ-5D Pacientovi na miru pfizplsobené telemoni-
Ramaekers, kontrolovana lemonitorovani na zlep- torovani stabilizovalo funkéni stav pacientt
Brunner-La studie seni HRQol a funkéniho se srde¢nim selhanim, ale nezlepsilo HRQoL.
Rocca, et al., stavu u pacientu Telemonitorovani muze pomoci zabranit
2019 zhorseni pohybové kapacity u pacientd se

srde¢nim selhanim.

EQ-5D - EuroQol-5D; HRQoL - kvalita Zivota spojena se zdravim; KCCQ-12 - Kansas City Cardiomyopathy Questionnaire-12 items version;
MLHFQ - Minnesota Living with Heart Failure Questionnaire; QoL - kvalita Zivota; SAQ-7 - Seattle Angina Questionnaire-7 items.
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tivity a aplikace pro chytré telefony by totiz mohly poten-
cialné pomoci pfi podpore sebepéce pomoci vzdaleného
sledovani a odesilani rdznych pfipomenuti. Prazkum fesil
rovnéz faktory, které ovliviiuji zajem pacientl o takovou
aplikaci. Prizkum zahrnoval celkem 15 sekci. Sekce obsa-
hovaly otazky tykajici se sociodemografickych informaci,
zdjmu o konkrétni funkce aplikace pro chytré telefony,
preferenci konkrétnich oznadmeni, a zkusenosti s pouzi-
vanim technologii. Zdjem o konkrétni funkce byl respon-
denty hodnocen na pétibodové Likertové skale. Dale byly
obsazeny otazky tykajici se sledovani pfiznakd, tipy a pfi-
pomenuti. V ¢asti tykajicich se preferenci oznameni byly
subjekty povéreny, aby uvedly, jak ¢asto by chtély dostavat
upozornéni a informace tykajici se péce o sebe. Zkusenost
participantl s technologiemi byla zkoumana prostfednic-
tvim 12 otdzek z dotazniku Health Information National
Trends Survey. Zbyvajici ¢asti prazkumného dotazniku
zahrnovaly otazky tykajici se funkce, symptoma srdec-
niho selhani a chovani pri sebepéci. Pro popsani téchto
ucell byly zvoleny néstroje Minnesota Living with Heart
Failure Questionnaire (MLHFQ), Self-Care of Heart Failure
Index (SCHFI), zkracend verze dotazniku Seattle Angina
Questionnaire (SAQ-7), zkracena verze dotazniku Kansas
City Cardiomyopathy Questionnaire (KCCQ-12), Patient-
-Reported Outcomes Measurement Information System
(PROMIS) Global Health a PROMIS Physical Function short
form. Déle byly pomoci rlznych dotaznikd méfeny sym-
ptomy jako uzkost, unava, deprese, porucha spanku a so-
cialni izolace. Primérny vék ve vyzkumném souboru byl
64,5 roku a vétsina respondentu byla dle funkéni klasifi-
kace New York Heart Association (NYHA) hodnocena ve
tfidé Il nebo vyssi. Vice nez 60 % respondentd projevilo
zdjem o nékolik potencidlnich funkci aplikace smartpho-
ne ur¢ené pro pacienty se srde¢nim selhanim. Vék ucast-
nikl negativné koreloval se zajmem o sledovani, tipy
a pfipomenuti v multivariac¢ni regresni analyze (p < 0,05).
Naproti tomu skére MLHFQ, které odrdzelo Spatnou
kvalitu zivota, vyvolalo pozitivni korelaci s témito zajmy
(p < 0,05). Statisticky vyznamné pozitivni korelace mezi
skore MLHFQ a zajmem o sledovani, tipy a pfipomenuti
ukazuji, Ze pacienti se srde¢nim selhanim s horsi kvalitou
Zivota projevuji vétsi zajem o aplikaci pro chytré telefony
nez ti, jejichz kvalita Zivota je hodnocena lépe. U¢elem po-
uziti MLHFQ i Kansas City Cardiomyopathy Questionnaire
(KCCQ) bylo kvantifikovat kvalitu Zivota pacientd s ohle-
dem na jejich srde¢ni selhani. V tomto ohledu viak byly
zjistény kontrastni vysledky se statistickou vyznamnosti
(p < 0,001). MLHFQ generoval primérné skoére, které
odpovidalo Spatné kvalité Zivota spojené se zdravim, za-
timco pramérné skére KCCQ naznacovalo dobrou kvalitu
Zivota spojenou se zdravim (HRQOL). Autofi studie se do-
mnivaji, Ze tento rozpor muze byt zpUsoben skutecnosti,
ze KCCQ byl pouzivdn mnohem kratsi dobu (dva tydny)
v porovnani s MLHFQ, ktery byl pouzivan ctyfi tydny. Kro-
mé toho se KCCQ primarné zabyva pouze dvéma pfizna-
ky srdecniho selhani, a to dusnosti a Unavou, v porovnani
s MLHFQ, jenz je komplexnéjsi.'?

Randomizovana kontrolovana studie u 382 pacientl se
srde¢nim selhanim (NYHA 11-1V) zkoumala vliv pfizptsobe-
ného telemonitorovani na zlep3eni kvality Zivota spojené
se zdravim (HRQol) a funk¢niho stavu téchto pacientd. Na
zacatku vyzkumu a po 12 meésicich byl funk¢ni stav paci-

entl stanoven prostiednictvim skére metabolického ekvi-
valentu (METs). HRQoL byla méfena pomoci dotazniku
EuroQol-5D (EQ-5D), vizudlni analogové stupnice (VAS)
a Borgova ratingu vnimané stupnice namahy (Borg). Tele-
monitorovani statisticky vyznamné souviselo se zvysenim
METs po jednom roce (regresni koeficient 0,318; p =0,01).
Telemonitoring vSak po jednom roce nezlepsil Borgovo
skére, EQ-5D nebo VAS. Telemonitoring na miru stabi-
lizoval funk¢ni stav pacientd se srdecnim selhdnim, ale
nezlepsil HRQoL. Telemonitorovani tedy dle této studie
mUze pomoci zabranit zhorseni pohybové kapacity u této
skupiny pacient(.'

Podle odborného stanoviska expertd Asociace srdec-
niho selhani Evropské kardiologické spolecnosti a jejich
shrnuti novych poznatkd v 1é¢bé i péci o pacienty se srdec-
nim selhdnim z roku 2019 mUze byt telemedicina u téchto
pacientl zvaZzena predevsim s cilem snizit riziko rehospi-
talizaci a umrti z kardiovaskuldrnich pfic¢in. Dle dostup-
nych védeckych poznatkt studie TIM-HF2 bylo prokazano
snizeni rizika neplanované rehospitalizace a umrti diky
délkové monitoraci, kterd zahrnovala domaci méfeni
hmotnosti, EKG, krevniho tlaku a hodnoceni zdravotniho
stavu ve strukturovaném systému s nepretrzitou podpo-
rou a dostupnosti |ékafe a s Upravou lécby podle ziska-
nych udajd."

Fyzicka aktivita a cvicebni programy
Celkem tfi studie zahrnuté do tohoto prehledu se véno-
valy problematice fyzické aktivity, a to konkrétné vykon-
nosti a cvicebnim programUm. Tyto studie rovnéz zahrno-
valy komponentu kvality Zivota jako ukazatel efektivity
pohybové intervence. Jejich prehled je uveden v tabulce
2. Prospektivni studie o velikosti vzorku 118 pacientd
se srde¢nim selhanim fesila vztah mezi kvalitou Zivota
(Qol) a vykonnosti. Pro hodnoceni QoL byl pouzit nastroj
MLHFQ. Pacienti podstoupili také klinické, biochemické
a echokardiografické vysetfeni a rovnéz Sestiminutovy
test chdze (6MWT). Primérné skore MLHFQ dosahovalo
48 (+ 17). Celkové skére a fyzickd a emocni dimenze se
nelisily mezi pacienty se srde¢nim selhanim se zachova-
nou ejek¢ni frakcei (EF) a se snizenou EF. Nezavislymi pre-
diktory vzdalenosti bylo zvysené celkové skére MLHFQ
(p = 0,005), starsi vék (p = 0,035) a diabetes (p = 0,045). Ve
skupiné pacientt se zachovanou EF to bylo celkové sko-
re MLHFQ (p = 0,007) a diabetes (p = 0,045). Ve skupiné
pacientd se snizenou EF se jednalo o zvétieni levé siné
(p = 0,005) a vék (p = 0,013). QoL nejlépe korelovala se
cvicebni kapacitou, a to zejména u pacientl se srde¢nim
selhanim se zachovanou ejek¢ni frakci. Navzdory horsi
ejekéni frakci u pacientd se srde¢nim selhanim se snize-
nou EF, pfiznaky zvyseného tlaku v levé sini nezdvisle ur-
Cuji cvicebni kapacitu u téchto pacient(.®

Dalsi prospektivni randomizovand kontrolovana studie
u 343 pacientt starsich 70 let s chronickym srde¢nim selha-
nim hodnotila ucinek protokolu cvicebniho tréninku na
funkéni kapacitu, rehospitalizace a QolL. Protokol cviceb-
niho tréninku zahrnoval trénink pod odbornym vedenim
v nemocnici po dobu tfi mésicli, po kterém nésledovaly
domaci telemonitorované tréninky po dobu tfi mésicu.
Hodnoceny byly parametry, jako je elektrokardiografie
(EKG), echokardiografie, N-termindlni fragment natriu-
retického propeptidu typu B (NT-proBNP), Sestiminutovy
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Tabulka 2 - Prehled zpracovanych studii v oblasti fyzické aktivity a cvicebnich programii v kontextu s QoL
Vysledky

Autor a rok Typ studie Velikost Problematika
vzorku
Ahmeti, Henein, Prospektivni 118 Vztah
Ibrahimi, et al.,  studie mezi QoL
2017 a vykonnosti
Antonicelli, Randomizovanad 343 Cvicebni
Spazzafumo, kontrolovana trénink
Scalvini, et al., studie
2016
Taylor, Walker,  Metaanalyza 3990 Kardiorehabi-
Ciani, et al., (19 rando- litace zaloze-
2019 mizovanych  na na cviceni
kontrolova-
nych studif)

Nastroj pro
hodnoceni QoL

MLHFQ QoL nejlépe korelovala se cvicebni kapacitou,

a to zejména u pacientl se srdecnim selhanim

se zachovanou ejek¢ni frakci. U pacientt se
srdecnim selhanim se snizenou EF pfiznaky zvyse-
ného tlaku v levé sini nezavisle urcuji cvicebni
kapacitu.

MLHFQ Cvic¢eni v nemocnicich i domaci telemonitorova-
né cviceni poskytuji vyznamné vyhody nejstarsim
pacientdm s chronickym srdecnim selhénim, zlep-
Suji funkcni kapacitu a subjektivni QoL a snizuji
riziko rehospitalizace.

MLHFQ,
KCCQ,
CHFQ

Ve srovnani s kontrolni skupinou bez cviceni,
ucast v programech kardiorehabilitace zaloze-
nych na cviceni zlepsila HRQoL u pacientt s chro-
nickym srdecnim selhanim, ale neméla zadny vliv
na jejich umrtnost nebo hospitalizaci.

EF - ejekéni frakce; HRQoL - kvalita Zivota spojend se zdravim; CHFQ — Chronic Heart Failure Questionnaire; MLHFQ — Minnesota
Living with Heart Failure Questionnaire; KCCQ - Kansas City Cardiomyopathy Questionnaire; QoL - kvalita Zivota.

test chlize (6MWT). Kvalita Zivota byla hodnocena pomo-
¢i MLHFQ a také bylo provedeno komplexni geriatrické
hodnoceni pomoci néstroje InterRAl Home Care Assess-
ment System (InterRAI-HC). Ve srovndni s pacienty s béz-
nou péci vykazovali pacienti se cvicebnim tréninkem po
Sesti mésicich vyznamné prodlouzenou vzdalenost chlize
dle 6MWT (450 = 83 vs. 290 = 97 m, p = 0,001); zvysené
skore aktivit denniho Zivota ADL (5,00 + 2,49 oproti 6,94 +
5,66, p = 0,037); 40% snizeni rizika rehospitalizace (pomér
rizika = 0,558, 95% interval spolehlivosti [CI] 0,326-0,954,
p = 0,033) a vyrazné zlepseni vnimané QoL (28,6 = 12,3
vs. 44,5 £ 12,3, p = 0,001). Studie tedy dosla k zavéru, Ze
cvi¢eni v nemocnicich i domaci telemonitorované cviceni
poskytuje vyznamné vyhody nejstarsim pacientlm s chro-
nickym srdecnim selhdnim, zlepsuje funkéni kapacitu
a subjektivni QoL a sniZuje riziko rehospitalizace.”

Tato zjisténi potvrdila také metaanalyza 19 randomi-
zovanych kontrolovanych studii, ktera zkoumala na cvice-
ni zaloZzenou kardiorehabilitaci u pacientl s chronickym
srdec¢nim selhanim a mimo jiné i jeji vliv na HRQoL. Autofi
dosli k zavéru, Ze ucast v programech kardiorehabilitace
zalozenych na cviceni zlepsila HRQoL u téchto pacientd,
ale nezda se, Ze by méla vliv na jejich Umrtnost nebo hos-
pitalizace. VSechny studie zahrnuté v této metaanalyze
hodnotily aerobni cvicebni zasahy, ctyfi také zahrnova-
ly trénink odporu. Davka cviceni se pohybovala v rdmci
studii s prdmérnou dobou trvani v rozmezi 15-60 minut,
v rozsahu dva- az sedmkrat tydné po dobu 4-120 tydnd.
Ve vétsiné studii byl cvicebni program realizovan v pfi-
sluném zafizeni. Ctyfi studie zahrnuté v metaanalyze
vsak probihaly pouze v doméacim prostiedi. Kvalita zi-
vota byla v rdmci této metaanalyzy hodnocena pomoci
MLHFQ, KCCQ a pomoci nastroje Chronic Heart Failure
Questionnaire scale — CHFQ."®

Kardiovaskuldrni rehabilitace je i podle ceskych au-
tord nedilnou soucasti nefarmakologické lé¢by kardio-
logickych pacientd, jejimz cilem je udrzeni optimalniho
fyzického, psychického, socidlniho, pracovniho i emoc-

niho stavu téchto pacientl. Jedna se tedy o komplexni
intervenci, kterd zahrnuje i zménu Zivotniho stylu. V pfi-
padé pacientt se stabilizovanou formou chronického sr-
dec¢niho selhani ve stadiu NYHA Il a Il vede k pozitivnim
zménam." Jednd se o zlep3eni celkového stavu, zvyseni
tolerance zatéze, zlepseni funkéni tridy NYHA, zvyseni
maximalni spotieby kysliku.? Zafazeni pacientl do kardio-
rehabilitacniho programu zahrnujiciho fyzicky trénink je
podle odborného stanoviska experta Asociace srde¢niho
selhani Evropské kardiologické spolecnosti a jejich shrnu-
ti novych poznatkt v [é¢bé i péci o pacienty se srdecnim
selhanim z roku 2019 doporuceno predevsim u pacientt
se snizenou ejekdni frakci, u kterych vede ke snizeni rizika
rehospitalizace pro srdecni selhani.”

Interdisciplinarni péce

Do skupiny studii, které se vénovaly problematice inter-
disciplinarni péce o pacienty se srde¢nim selhanim Ize
zaradit dvé studie, které se zabyvaly problematikou pa-
liativni péce, jednu studii, ktera stoji na hranici proble-
matiky paliativni péce, a jednu studii zamérenou na vyvoj
a integraci psychospiritudlni intervence do péce o pacien-
ty s diagndzou srdecniho selhani. Jejich prehled je uveden
v tabulce 3.

Randomizovand kontrolovand studie zkoumala, zda
interdisciplindrni intervence paliativni péce kromé obvyk-
|é péce o pacienty se srdecnim selhdnim zlepsuje urcité
vysledky. Primarnimi cilovymi ukazateli byla QoL mérena
dle KCCQ a Functional Assessment of Chronic Illness The-
rapy — Palliative Care scale (FACIT-Pal). Sekundarni cilové
ukazatele zahrnovaly hodnoceni deprese a Uzkosti mére-
né dle Hospital Anxiety and Depression Scale (HADS) a du-
chovni pohodu mérenou pomoci stupnice FACIT-Spiritual
Well-Being (FACIT-Sp), hospitalizaci a umrtnost. Interdis-
ciplindrni intervence paliativni péce spocivala v posouzeni
a fizeni raznych oblasti kvality Zivota u pacientl s pokro-
Cilym srdecnim selhanim, véetné fyzickych symptomd, psy-
chosocidlnich a duchovnich problému a planovani vcasné
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péce. Sestra specializovand v paliativni péci koordinovala
tyto aspekty péce o pacienta ve spolupraci s [ékarfem spe-
cializovanym v paliativni mediciné. Intervence byla prove-
dena ve spolupraci s tymem klinické kardiologie a byla za-
mérena na stanoveni cill spole¢né s pacientem, aby doslo
ke zlep3eni symptomu srdecniho selhani v kombinaci s cili
paliativni péce. Po propusténi z nemocnice pokracovala
interdisciplinarni intervence v ambulantnim prostredi. Pa-
cienti, kterym byla poskytovana interdisciplindrni paliativ-
ni péce, méli klinicky vyznamné zlepseni skére dle KCCQ
i FACIT-Pal v porovnani s pacienty s béznou péci (rozdil
KCCQ = 9,49 bodu, 95% Cl 0,94-18,05, p = 0,030; FACIT-
-Pal rozdil = 11,77 bodu, 95% Cl 0,84-22,71, p = 0,035). Do-
Slo u nich také ke zlepseni deprese (HADS rozdil = -1,94
bodu; p = 0,020) oproti pacientim s béZznou péci a obdob-
né byly také vysledky pro uzkost (HADS rozdil = -1,83 bodu;
p = 0,048). Duchovni pohoda byla rovnéz zlepsena u pa-
cientd s interdisciplinarni intervenci paliativni péce (rozdil
FACIT-Sp = 3,98 bodu; p = 0,027). Randomizace vsak neovliv-
nila rehospitalizace a ani Umrtnost. Interdisciplinarni inter-
vence paliativni péce u pacientl s pokrocilym srde¢nim selha-
nim tedy vykazovala ve srovnani s obvyklou péci trvale vétsi
prinos v kvalité Zivota, Uzkosti, depresi i duchovni pohodé.?
Dalsi studie se vénovala problematice kvality Zivota
v kontextu potieb paliativni péce. Tato deskriptivni stu-
die u 112 seniord s pokrocilym srde¢nim selhdnim pra-
covala s nastroji Staircase Activities of Daily Living (ADL)
a Palliative Performance Scale (PPS), které byly pouzity
k posouzeni Urovné napéti, jez respondenti zazivali pfi
provadéni osobnich a instrumentalnich ¢innosti, a k mé-
feni celkového funkcniho stavu. K méreni zdvaznosti
deviti symptomu byla pouzita stupnice Edmonton Sym-

ptom Assessment Scale (ESAS) a k méreni kvality Zivota
nastroj McGill Quality of Life Questionnaire (MQoL). Nej-
Castéji se u pacientld objevovaly tyto symptomy: Unava,
ospalost a dusnost. Primérné celkové skére QoL bylo
4,72 = 2,06 z 10. Primérné skoére fyzické dimenze kvality
Zivota dle MQolL bylo nejnizsi (4,20 + 1,767), zatimco pramér-
né skore psychologické subskaly bylo nejvyssi (7,14 + 2,39).
V modelu vicerozmérné analyzy vsak byla kvalita Zivo-
ta vyznamné spojena s existencialni pohodou, fyzickou
pohodou, psychickou pohodou a urovni vzdélani. Tato
zjisténi ukazuji, Ze spiritualni otazky jsou kromé lécby
symptomU vyznamnou potfebou paliativni péce u star-
Sich pacientd s pokrocilym srde¢nim selhanim. Autofi na
zékladé svych zjisténi zdaraznuji vyznam holistické péce
pfi feSeni rznych potreb paliativni péce.?!

Na hranici problematiky paliativni péce stoji vyzkum
realizovany u 456 pacientl se srdec¢nim selhanim, ktery
se zaméroval na problematiku podplrné péce u této po-
pulace. Jako screeningovy nastroj pro identifikaci potieby
podplrné péce byl pouzit KCCQ-12 s hrani¢ni hodnotou
skore < 29. U 9 % respondentl byla predikovana potreba
podplrné péce. Tito pacienti byly také symptomatictéjsi na
zakladé klasifikace NYHA a rovnéz se u nich vice vyskytova-
la deprese. Nasledné byl zfizen multidisciplinarni program
podpUlrné péce, pro ktery bylo vybrano 23 vhodnych kan-
didatd. Do programu bylo nakonec zafazeno 20 pacientd,
u kterych byl dale sledovan jejich profil a vysledky. Pacienti
s potfebami podptrné péce (skére KCCQ-12 < 29) byli vice
zatizeni pfiznaky srde¢niho selhani. Dotaznik KCCQ-12 je
podle tohoto vyzkumu uzite¢nym nastrojem pro identi-
fikaci pacientt s potifebou podpUlrné péce, stejné jako je
nezbytné sériové klinické hodnoceni, zfizeni kliniky pod-

Tabulka 3 - Prehled zpracovanych studii v oblasti interdisciplinarni péce v kontextu s QoL

Autor a rok Typ studie Velikost Problematika
vzorku

Rogers, Patel, Randomizovana 150 Interdis-

Mentz, et al., kontrolovana ciplinarni

2017 studie intervence,
paliativni péce

Chan, Yu, Deskriptivni 112 Kvalita zivota

Leung, et al., studie a potreby

2016 paliativni péce

Nguyen, Wang, - 456 Podpuirna

Nikhanj, et al., péce

2019

Hooker, Ross, Kombinovany 33 Psychospiritudl-

Masters, et al., ni intervence

2017

vyzkum

Nastroj pro
hodnoceni QoL

KCCQ,
FACIT-Pal

Vysledky

Interdisciplindrni intervence paliativni péce

u pacientu s pokrocilym srdecnim selhdnim vy-
kazovala ve srovnani s obvyklou péci trvale vétsi
prinos v kvalité Zivota, Uzkosti, depresi i duchov-
ni pohodé.

MQolL Spiritudlni otazky jsou kromé Iécby symptomu
vyznamnou potiebou paliativni péce u starsich
pacientl s pokrocilym srdecnim selhdnim. Kvalita
Zivota byla vyznamné spojena s existencialni po-
hodou, fyzickou pohodou, psychickou pohodou
a urovni vzdélani.

KCCQ-12 U 9 % respondentl byla predikovana potreba
podpurné péce. Tito pacienti byly také sympto-
matictéjsi na zakladé NYHA a rovnéz se u nich
vice vyskytovala deprese. Klinické vysledky

u téchto pacientd tykajici se sluzeb podpudrné
péce ukazaly pozitivni vysledky.

KCCQ Vysledky naznacuji, Ze program zaloZeny na
modulech integrujici spiritualitu a psychosocialni
copingové strategie byl proveditelny a pfijatelny

a muUze zlepsit QoL.

FACIT-Pal - The Functional Assessment of Chronic Iliness Therapy-Palliative care; KCCQ - Kansas City Cardiomyopathy Questionnaire; KCCQ-
12 - Kansas City Cardiomyopathy Questionnaire-12 items version; MQoL — McGill Quality of Life Questionnaire; NYHA — New York Heart

Association; QoL - kvalita Zivota.
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plrné péce a rychlé doporuceni pacientd pfrislusnym in-
stitucim. Klinické vysledky u 23 pacientl tykajici se sluzeb
podpUlrné péce ukazaly pozitivni vysledky. Sluzby doméci
péce poskytuji pacientim kazdodenni pomoc a podporu,
COZ snizuje zatéz jak pro né, tak pro jejich pecovatele. Dis-
kuse kolem cilC péce poskytuji pacientim prilezitost sladit
jejich péci s tim, co povazuji za dulezité. Pokud jde o misto
umrti, vétSina pacientl zemrela doma nebo na oddéleni
paliativni péce v nemocnici. To je pfiznivy posun, protoze
pacienti jsou obvykle obklopeni ¢leny rodiny nebo posky-
tovateli hospicové péce v téchto zafizenich.??

Posledni studii, jeZ je soucasti tohoto prehledu, je pi-
lotni studie kombinovaného usporadani zahrnujici 33
pacientd se srde¢nim selhanim, kterd se zamérovala na
zhodnoceni proveditelnosti, pfijatelnosti a predbéznych
dUkazt o psychospiritudlni intervenci za ucelem zlepse-
ni QoL této populace pacientd. Byla vyvinuta a testova-
na dvanactitydenni intervence zamérena na spiritualitu,
stres, coping, zvladani a prizpisobeni se nemoci. Ve studii
byly pouzity tyto méfici nastroje: KCCQ pro Qol, Patient
Health Questionnaire-9 (PHQ-9) pro stanoveni depresiv-
nich symptom{, Meaning in Life Questionnaire (MLQ) pro
méreni vyznamu v zZivoté a FACIT-Sp pro stanoveni spiri-
tualni pohody. Rovnéz byly provedeny polostrukturované
rozhovory s participanty, ktefi tento program absolvovali.
Vysledky naznacuji, Ze program zaloZzeny na modulech in-
tegrujici spiritualitu a psychosocidlni copingové strategie
byl proveditelny a pfijatelny a muze zlepsit QoL pacient(
se srde¢nim selhdnim.%

Jednou z hlavnich pfi¢in snizeni kvality Zivota u pa-
cientd se srdec¢nim selhanim je psychologicka zatéz pri
vlastnim vnimani zhor3eni zdravotniho stavu. Cetné stu-
die prokdzaly vyskyt depresivniho syndromu u pacientd
s chronickym srde¢nim selhanim (prevalence je vice nez
20 %), jehoz vyskyt narlsta s funk¢ni tfidou v ramci kla-
sifikace NYHA. Lepsi kvalita zivota pacientl se srde¢nim
selhanim je spojena nejen s mensim vyskytem deprese,
ale i s duchovni spokojenosti a akceptaci Zivotni situace.
Z tohoto duvodu je dulezité vénovat pozornost duchov-
nim potfebam pacienta bez ohledu na jeho nabozenské
vyznani a v pfipadé potreby je dllezité v rdmci multidis-
ciplinarniho tymu zajistit uspokojeni duchovnich potreb
pacienta.? Mira spiritudlni pohody pacienta totiz poma-
ha predikovat mortalitu. Pfedevsim s pokrocilym stavem
totiz byvaji spojeny pocity beznadéje, ztraty sebedtvéry
a sebevédomi, zavislost ¢i izolace. Psychospiritualni potre-
by vystupuji vyrazné do popredi v ramci paliativni péce,
kterd ale resi také symptomy onemocnéni. Je vSak obecné
a univerzalné zamérena na zlepseni kvality Zivota. Do-
stupnost paliativni péce pro pacienty se srdecnim selha-
nim viak Celi radé bariér. V prvni fadé se pravdépodobné
jednd o mylnou predstavu, Ze paliativni péce je relevant-
ni az v poslednich dnech nebo tydnech Zivota. Opak je
vSak pravdou. Paliativni péce by méla byt zahdjena ¢asné
v rdmci vyvoje chronického srdecniho selhani a s progresi
onemocnéni by méla nabyvat na vyznamu. Z toho dvodu
se jako vhodny zda model stanoveni potfeb a symptomu
v ramci integrace paliativni péce do kardiologické lécby,
a ne pouze rozeznani zavéru zivota. Individualné defino-
vat cile a preference pro budouci lé¢bu a péci umoznuje
napt. predbézné planovani péce, které je u kardiologic-
kych pacientdl pomérné malo vyuzivano.?

Vyvoj srdec¢niho selhani jako onemocnéni s sebou pfi-
nasi fadu nekardidlnich symptomd, které maji na kvalitu
Zivota pacientd vyznamny vliv. Jednd se vétSinou o bolest,
dyspepsii, Uzkost, socidlni problémy a také konfrontaci
s blizici se smrti. Proto je dulezité tyto symptomy cilené
vyhledavat, resit je, a v idedInim pfipadé se jim snazit
predchazet. Pacienti se srdecnim selhanim v terminalnim
stavu vykazuji dokonce vyssi skore deprese a nizsi funkeni
kapacitu nez pacienti s pokrocilou onkologickou malig-
nitou. Komplexni multidisciplinarni pé¢e muze pomoci
pacientovi i jeho rodiné vétsinu téchto problémd uchopit
a vyresit, coz mlze vést ke zkvalitnéni Zivota pacienta.®

Integraci pacientt se srde¢nim selhanim do multidisci-
plinarnich programd doporucuji uz guidelines Evropské
kardiologické spole¢nosti z roku 2016. Tyto programy
totiz pomahaji zlep3ovat klinické vysledky pacient(."
Management srde¢niho selhani — , disease management
program” zahrnuje komponenty, jako je edukace, telefo-
nické konzultace, telemedicinské aplikace, titrace farma-
koterapie, psychologickd podpora, spoluprace pfi zméné
Zivotniho stylu a fizena rehabilitace. Takovyto komplexni
program péce mUlze vést az k 50% redukci rehospitali-
zaci. Tyto programy jsou standardem péce o pacienty se
srde¢nim selhanim v Kanadé, USA ¢i skandindvskych ze-
mich. V oblasti stfedni Evropy viak pfili$ rozsifeny nejsou.
Zatim zde funguji pouze ambulance pro srde¢ni selhani
se zastoupenim specializovanych sester a specializované
sesterské a pacientské organizace.®

Zavér

Do této prehledové studie byly zafazeny dvé studie vénu-
jici se vyuziti modernich technologii v péci o pacienty, tfi
studie vénujici se problematice fyzické aktivity a cviceb-
nim programUm a Ctyfi studie, které zkoumaly problema-
tiku interdisciplinarni péce. Nejvice se v prezentovanych
studiich pro hodnoceni kvality Zivota pouzivaly nastroje
KCCQ a MLHFQ. V souladu se zavéry predlozenych vy-
zkumnych 3etfeni Ize konstatovat, Ze intervence v oblasti
cvi¢ebnich programi jsou efektivni a prospésné, jelikoz
zlepsuji kvalitu Zivota této populace pacientu. Z hlediska
zvyseni QoL se rovnéz jevi jako efektivni i programy inter-
disciplinarniho zaméreni v oblasti paliativni péce ¢i v ob-
lasti psychospiritualni intervence nebo podplrné péce.
Nékteré studie zamérené na vyzkum modernich techno-
logii v péci o pacienty naznacily zvyseny zajem pacientt
s horsi QoL o tyto technologie. Srde¢ni selhani vyznamné
narusuje vsechny aspekty kvality Zivota. Dle naseho nazo-
ru je pro budouci vyzkum v této oblasti klicové deteko-
vat problémové oblasti, které potencialné i redIné kvalitu
Zivota pacientd se srde¢nim selhdnim zhor3uji, a zamérit
se na vyzkum metod, jez mohou kvalitu Zivota téchto pa-
cientl zlepSovat.
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Pozitronova emisni tomografie kombinovana s vypocetni tomografii (PET/CT) je zobrazovaci modalitou uZi-
vanou predevsim v onkologické diagnostice. Nejcastéji pouzivanym radiofarmakem je 2-deoxy-2-("*F)fluoro-
-D-glukdza (FDG). Vzhledem k nespecifické povaze své distribuce umoznuje uziti i v diagnostice zanétu, kdy
jeji zvysena akumulace reflektuje nérast metabolického obratu v aktivovanych bunécnych elementech zpro-
stfedkujicich zanétlivou reakci. V neperfuzni kardiologické diagnostice se FDG PET/CT uplatiiuje predevsim
pri detekci zanétlivych postizeni srdecnich kompartment(, popf. implantabilnich materiald. Vzacné muze
prispét pfi lokalizaci neoplastického postizeni srdce. V prehledovém ¢lanku jsou prezentovany aktudlni lite-
rarni poznatky a zkusenosti z klinické praxe.

© 2020, CKS.

ABSTRACT

The positron emission tomography combined with computer tomography (PET/CT) is a well established imag-
ing modality in the oncological practice. The most frequently used radiopharmaceutical is 2-deoxy-2-('¢F)
fluoro-D-glucose (FDG). Due to the unspecific nature of its biodistribution high uptake of FDG reflects also
increased metabolic turnover in the cells mediating inflammatory reaction. The most important role of FDG
PET/CT in cardiac non-perfusion imaging is in the detection of the inflammation of the heart compartments,
ev. implantable devices. The neoplastic diseases of the heart represent another (less frequent) possible role
for PET imaging. A review of literature and clinical experiences are presented in this review article.

Uvod

Pozitronova emisni tomografie (PET) je zobrazovaci mo-
dalitou nuklearni mediciny (NM), pti které dochazi k pre-
vodu B+ zareni emitovaného radiofarmakem (RF) apliko-
vanym pacientovi na obrazovou informaci.

RF pro PET se obvykle skldda ze dvou komponent - ra-
dioaktivni slozky, kterou je zari¢ s B+ preménou (nejcastéji
'8F, 88Ga), ktery slouzi jako signdlni molekula a z neradio-
aktivni, tzv. vazebné molekuly (napf. D-glukéza nebo ana-
loga oktreotidu), kterd urcuje distribuci RF v organismu.
Intenzita zachyceného a zobrazeného ionizacniho zareni
signdlni molekuly (B+ zaFice) pak reflektuje lokalitu, distri-
buci a koncentraci molekuly vazebné.

V soucasnosti je PET pouzivana prakticky vyhradné jako
soucast hybridnich systémU v kombinaci s vypocetni tomo-
grafii (CT) nebo magnetickou rezonanci (MR), tedy jako
PET/CT, popt. PET/MR, a proto bude v dal3im textu zkratka

PET pouzivana ve smyslu PET jako soucast hybridniho pfi-
stroje, bez ur¢eni druhé modality. Integrace a presna re-
gistrace s radiologickymi metodami, dosazena pfi snimani
v jedné dobé, pfinasi tfi zakladni vyhody: zpfesnéni ana-
tomické lokalizace, strukturalni informace, ddle moznost
tzv. korekce na zeslabeni signdlu PET (zlepsuje kvalitu PET
obrazu.)

PET je nejintenzivnéji vyuzivana v onkologické diagnos-
tice. Nejcastéji pouzivanym radiofarmakem je 2-deoxy-
-2-(*®*F)fluoro-D-glukéza (FDG). Vzhledem k nespecifické
povaze své distribuce umoznuje uziti i v diagnostice za-
nétu, kdy jeji zvysend akumulace reflektuje nardst meta-
bolického obratu v aktivovanych bunécnych elementech
zprostredkujicich zanétlivou reakci.

V réamci neperfuzni kardiologie je PET vyuZivana nejcas-
téji k detekci zanétu srdce a cév (napf. infekéni endokardi-
tidy, myokarditid, vaskulitid a dalSich klinickych jednotek),
méné casto pak u relativné vzacného srde¢niho postizeni
neoplastickymi procesy.
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Pres vyrazny technologicky vyvoj zlstava diagnostika
z4nétu srdce a cév v fadé pripadld vyzvou. Epidemiologic-
ky se jednd o relativné vzacné klinické jednotky, dopad
na osud nemocného maji viak zasadni, nezfidka letalni.
Oproti historii dochazi v rozvinutém svété ke zméné pre-
disponujicich etiologickych faktort a fenotypu chorob.
Diky dUsledné antibiotické 1é¢bé ubyva incidence post-
streptokokovych revmatickych nasledkd. Naopak pozo-
rujeme delsi prezivani populace, na némz se mj. podili
i kardiochirurgickd a endovaskularni protetika a implan-
tabilni elektronické podpurné systémy obéhu. Pribyva
tak pacientl s trvalou pfitomnosti cizorodého materidlu
v téle, které jsou pro zachyceni a rozvoj kolonii patoge-
nl, potazmo infekéniho zdnétu jednim z predisponujicich
faktorG. Specifickou rizikovou skupinou s nardstajicim
podilem v populaci jsou intravenézni narkomani a imu-
nosuprimovani jedinci.’

Klinické a laboratorni projevy kardiovaskularnich zané-
tU byvaji nespecifické. Konvencni zobrazovani mize byt
limitovano velikosti zanétlivych 1ézi a diskrétnimi anato-
mickymi projevy zdnétu, zejména v situacich chronickych
low-grade infekci. Pfitom presna lokaliza¢ni diagnostika
vyrazné ovliviiuje preziti pacienta, umoznuje napf. volit
cileny chirurgicky vykon.2

Funkéni zobrazeni zanétem indukovaného hyperme-
tabolismu pomoci FDG PET umoznuje zobrazit infek¢ni
i aseptické zanétlivé pochody v situacich frustniho nalezu
morfologickych zobrazovacich metod a zejména pfi kom-
plexni interpretaci mize podstatné zvysit jejich diagnos-
tickou presnost. Stalo se tak jiz etablovanou modalitou
pro fadu klinickych jednotek. Vyhodou je i moznost dete-
kovat i jiné zdroje zanétu &i febrilii.>->

Prace prehledové zpracovava soucasny stav problema-
tiky pouziti FDG PET v neperfuzni kardiologické diagnos-
tice dle literarnich poznatk( a zkusenosti z klinické praxe.
Veskerd pouzita obrazova dokumentace je z archivu pra-
covisté autora.

Infekéni endokarditida

Infekéni endokarditida (IE) je zanét endokardu, nejcastéji
v oblasti srdecni chlopné. Vzacnéji maze byt postizen i en-
dokard nésténny ¢i pridruzena cizi télesa (napr. elektrody
stimula¢niho systému). Podle typu postizené chlopné se
déli na IE nativni chlopné (NVE) a IE chlopné protetické
(PVE). PVE se pak rozdéluje podle ¢asového pribéhu na
IE ¢asnou (do jednoho roku po implantaci chlopné) a IE
pozdni. Zvlasté se vyclenuje IE postihujici i.v. narkomany.
Déle je charakterizovana lokalizaci, vyvolavajicim agens
a epidemiologii (nozokomidlni versus komunitni). Pra-
mérna incidence IE se udava 1,9-6,2 pfipadu na 100 000
obyvatel ro¢né (muze byt vyssi v rizikovych populacich).
Mortalita mize dosahovat az 40 % u stafylokokovych in-
fekci a az 80 % u mykotickych.®

Konvencni diagnostika IE je zaloZzena na kombinaci
klinickych pfiznak(, laboratornich néalezG a nalezu echo-
kardiografie (preferen¢né transezofagealni) skérovanych
podle Duke kritérii, resp. jejich posledni modifikace v pfi-
slusném evropském doporuceni nékolika odbornych spo-
le¢nosti.>”® |E je pak zhodnocena jako ,definitivni”, ,vy-
louc¢ena”, popf. ,moznd/vyloucend, ale s trvajici vysokou

Obr. 1 - Infekéni endokarditida biologické mitralni nahrady:
(A) Hyperaktivita nahrady (Sipka), emboly ve sleziné, aktivita ster-
notomie, (B) hyperaktivity v oblasti protézy, (C) septicky embolus
ve sleziné

suspekci”. Radionuklidové zobrazovani bylo do diagnos-
tického algoritmu zafazeno v roce 2015 na zakladé evi-
dence ukazujici, Ze pfesnost Duke kritérii pro IE se maze
po jeho implementaci zvysit zejména v kategorii ,mozna
IE” u pacientd s chlopenni ndhradou.’"" V aktualni verzi
doporuceni Evropské kardiologické spolecnosti (ESC)? je
tedy k dalsimu potvrzeni ,mozné” diagnézy PVE doporu-
¢eno mj. provést FDG PET/CT (je-li odstup od implantace
chlopenni nahrady deldi nez tfi mésice — arbitrarni hod-
nota, k omezeni vlivu interferujicich fyziologickych po-
operacnich zmén) nebo SPECT/CT se znacenymi leukocyty
(WBC). U NVE mUze byt FDG PET indikovano k prikazu
septickych embolizaci (vyhoda celotélového vysetieni). Ke
zvazeni je pouziti radionuklidovych zobrazovacich metod
pfi podezieni na infekci implantabilnich elektronickych
stimulacnich systém{, sila dikazu je vsak nizsi (llb, C). P¥i-
klad nalezu u pacienta s IE je patrny na obrazku 1.

Pro Uspésné zobrazeni zanétlivé 1éze (nejcastéji vege-
tace na chlopennim aparatu, projevujici se jako hyper-
metabolicky fokus) je nutna specifickd Uprava metodiky
s dosazenim presmyknuti metabolismu myokardu do
stavu, kdy je hlavnim zdrojem energie B-oxidace volnych
mastnych kyselin a jsou potlaceny glykolytické déje, tak-
Ze nedochazi ke zvysené akumulaci FDG v myokardu. Ta
jinak vytvari v oblasti srdce vyrazné zvysené pozadi, které
muUze zanétlivé lozisko maskovat, popf. imitovat. K dosa-
Zeni suprese fyziologické akumulace FDG v myokardu se
pouzivaji tfi postupy, které maji za ucel predevsim navysit
nabidku cirkulujicich volnych mastnych kyselin a reduko-
vat inzulinemii:

a) protrahované la¢néni,

b) dieta s redukci sacharidd a zvy$enym obsahem tukt

a proteind v den predchazejici vysetfeni, ev. dopl-
nénd o suplementaci doplrikem s vysokym obsahem
tukd bezprostfedné pred vysetfenim,

) intravendzni aplikace nefrakcionovaného heparinu

(stimuluje lipoproteinovou lipazu).'>"

Komplexni prfehledova prace autord Osborne a spol.
ukazala, Ze nejlepsSich vysledkl se dosahuje kombinaci
vyse uvedenych mozZnosti, neni vhodné opatieni nasazo-
vat izolované. Doporucenym postupem je v obdobi pred-
chazejicim vysetreni restrikce sacharidd, podani alespon
dvou jidel s vysokym obsahem tukl a lacnéni min. Ctyfi
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hodiny pred vysetfenim. Alternativou je v den pred vyset-
fenim podat posledni jidlo s vysokym obsahem tukd, mi-
nimalizaci pfijmu sacharidl, la¢néni pres noc do vysetreni
a i.v. aplikace nefrakcionovaného heparinu.” Aktudlni
doporuceni Evropské asociace nuklearni mediciny cituje
doporuceni americké Society of Nuclear Medicine and
Molecular Imaging, doporucena je po dobu 12-24 hodin
restrikce sacharidd a dieta s vysokym obsahem tuku, la¢-
néni 12-18 hodin a/nebo intravendzni podani nefrakcio-
novaného heparinu v davce 15-50 1U/kg 15 minut pred
aplikaci FDG.""> Takto by centrum mélo optimalni supre-
se fyziologické akumulace v myokardu dosahnout v mini-
malné 80 % pfipadl. Spoluprace PET centra a indikujiciho
klinika v oblasti edukace a pfipravy pacienta je pro do-
sazeni optimdlni obrazové kvality a diagnostické jistoty
klicova.

FDG PET/CT v prehledovém ¢&lanku autord Gomes
a spol. pro diagnézu PVE vykazalo senzitivitu 73-100 %,
specificitu 71-100 %, pozitivni prediktivni hodnotu (PPV)
50-100 % a negativni prediktivni hodnotu 50-100 %.
Pokud byl abnormalni ndlez na FDG PET/CT pfidan jako
soucast modifikace Duke kritérii, jejich senzitivita stoup-
la z 52-70 % na 91-97 %."® Dalsi zpfesnéni diagnostiky
umoznuje provedeni CT &asti vySetfeni v rezZimu CT angio-
grafie (arteridlni faze podani kontrastni latky umoznuje
detailnéjsi posouzeni srdecnich struktur, detekci leaku,
perivalvularniho abscesu apod.)."'®

Naopak dostupna data prevazné ukazuji nedostatec-
nou diagnostickou pfesnost FDG PET/CT v diagnostice
NVE.'s'® Celkova senzitivita v metaanalyze autort Canto-
ni a spol. byla 71 %." Limitaci pro detekovatelnost jsou
zfejmé malé rozméry zanétlivych vegetaci a vétsi vliv po-
hybovych artefaktd u vegetaci na listech chlopné.' Jak jiz
bylo zminéno vyse, v této situaci mize FDG PET/CT spiSe
nez k primdrni diagnéze NVE prispét k detekci septické
embolizace, > ktera muze mit zasadni dopad na lé¢bu
a je zahrnuta mezi ,minor” modifikovana Duke kritéria.
Recentni prace autord Abikhzer a spol. na skupiné 54 pa-
cientl s NVE prokazala pro FDG PET/CT senzitivitu 68 %
a specificitu 100 %. Vysledky byly lepsi nez pro samostat-
né uziti Duke kritérii, naopak zac¢lenéni PET jako ,major”
kritéria presnost Duke kritérii zvysilo.?" Je tedy moznég, Ze
se role FDG PET u NVE bude dale vyvijet.

RGznorodost vzorcl distribuce akumulace v oblasti srd-
ce, ev. dUsledcich kardiochirurgickych zakroka vyzaduje
komplexni mezioborovou orientaci v problematice, zna-
lost fyziologickych artefaktll a moznych zdroji falesné
pozitivity. Za obvyklé diagnostické kritérium pro potvr-
zeni |IE se povazuje fokdlné vyrazné zvysenad akumulace.
Je vsak nutno predevsim odlisit varianty zplsobené ne-
dostatecnou supresi kardidlniho sacharidového metabo-
lismu (aktivita v papildrnim svalu, akumulace v oblasti
bazalniho prstence srdce) a pooperacni aseptické reakce
na cizorody material. Difuzné mirné zvysena akumulace
mUze v oblasti chlopné perzistovat dlouhodobé, vyraznéj-
$i fokalni aktivita byva pozorovana v podplrném aparé-
tu chlopennich nahrad, v tzv. strutech. Velmi intenzivni,
Casto vSak symetrickou aktivitu vyvolava pouziti chirurgic-
kych tkanovych lepidel, kterd se uzivaji k zajisténi sutury
a indukuji sterilni zanét. Vzacnéjsi variantou mulze byt
aktivni organizujici se trombus ¢i srde¢ni neoplazie.'#?223
Pro spravnou interpretaci je nenahraditelné komplexni

Obr. 2 - Infekéni endokarditida elektrody implantabilniho defibri-
latoru: fokalni hyperaktivita v oblasti pribéhu elektrody (Sipky).
(A) MIP, (B) axialni fuze PET/CT, (C) CT. CT - vypocetni tomografie;
MIP — maximum intensity projection; PET/CT - pozitronova emisni
tomografie kombinovand s vypocetni tomografii.

posouzeni ndlezu v kontextu vsech ostatnich klinickych
informaci, evropskd doporuceni akcentuji multidiscipli-
narni management pacientt s IE v rdmci tzv. endocarditis
team.?

Aktualizace doporuceni ESC pfinesla pro diagnostiku
IE také posileni role WBC, zejména s pouzitim technolo-
gie SPECT/CT.? Oproti FDG PET/CT je jeji vyhodou vyssi spe-
cificita a men3i moznost ovlivnéni nélezu vyse popsanymi
artefakty, véetné pooperacnich zmén. Dosahuje viak nizsi
senzitivity (limitace nizsim fyzikalnim rozlisenim konven-
¢ni scintigrafie), oproti PET/CT je logisticky naro¢néjsi.'o"

Zanéty elektronickych stimulacnich
implantabilnich systému

V populaci pfibyva pacientd s implantovanymi elektronic-
kymi systémy podpory obéhu — implantabilnimi kardio-
stimulatory (KS) a kardiovertery-defibrilatory (ICD). | ty
predstavuji cizorody materidl s moznosti infekce a zanét-
livého postizeni. RozliSuji se infekce vlastniho stimulato-
ru a jeho kapsy od infekci elektrod. Senzitivita FDG PET/
CT se pro detekci IE v oblasti KS ¢i ICD pohybuje v do-
stupnych metaanalyzach v rozmezi 80-89 %, specificita
86-100 %. Vyssi hodnoty jsou pozorovany v oblasti stimu-
latoru/kapsy (93-96 % a 97-98 %) nez pro detekci IE v ob-
lasti elektrod (65-76 % a 83-88 %).'%15192425 DOvodem je
zfejmé opét mozny mensi rozmér lézi na vodicich, které
tak mohou byt pod prostorovym detekénim prahem PET/
CT systému.

Jak zminéno vyse, FDG PET lze dle aktudlnich doporu-
Ceni povazovat pro diagnézu zanétu KS/ICD za moznost
volby s relativné nizsi silou ddkaz( nez pro PVE. Pfiklad
nalezu u pacienta s IE stimula¢ni elektrody je zachycen
na obrazku 2.

Zanéty podpiirnych obéhovych systémi

Se zvysujicim se primérnym vékem doziti v populaci na-
rasta kardiologické morbidita a pfibyvad pacientl s pre-
terminalni ¢i termindlni fazi srde¢niho selhani. Praci se-
Ihavajici levé komory Ize nahradit nitrohrudni implantaci
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Obr. 3 - Infekce LVAD: (A) infekce vodice a lizka LVAD (Sipky),
(B) infek¢ni tekutinova kolekce v okoli vodice LVAD (Sipka), (C) in-
fekce lGzka LVAD (vertikalni Sipka) a trubice (horizontalni Sipka).
LVAD - levostranna mechanickd srdecni podpora.

levostranné mechanické srde¢ni podpory (left ventricu-
lar assist device, LVAD). Jednd se o Cerpadlo napojené
na levou komoru a aortu, napajené externim zdrojem
perkutdanné zavedenym vodi¢em, které precerpava krev
a kompenzuje ztratu funkce levé komory. Pouziva se
jako premostujici reSeni do organové transplantace srd-
ce, popf. jako feseni definitivni, pokud neni transplantace
mozna.

Zavaznou komplikaci LVAD je, stejné jako u kazdé-
ho télesa z ciziho materialu, infekce. Infikovat se mutze
podkozi v misté vstupu vodice, pribéh vodice i vlastni
Cerpadlo (obr. 3). Spolehlivéd diagnéza a lokalizace z&-
nétu vyrazné ovliviiuje volbu terapeutického postupu
(konzervativni antibioticka lé¢ba vs. chirurgickd vyména
podpurného systému). FDG PET/CT vykazuje pro detekci
zanétlivych komplikaci LVAD celkovou senzitivitu 92 %
a specificitu 83 %.% Metoda dokaze odlisit lokalizaci
jednotlivych ¢asti LVAD, umoznuje detekci jiného zdroje
zdnétu a az v 85 % pripadd méni terapeuticky manage-
ment.?’

Perikarditidy

Zanéty perikardu mohou mit rlizné spektrum projevu
a etiologii — od obvykle benigniho prabéhu akutni virové
perikarditidy po zavazné a Zivot ohrozujici bakterialni Ci
tuberkulézni perikarditidy spojené s konstrikci a tampo-
nadou srdecni. Diagnostika je opét multifaktorialni, dale-
Zitou roli hraje echokardiografie, kterd umoznuje citlivou
detekci pfitomnosti perikardialniho vypotku &i struktural-
nich zmén perikardu, méné presna je vsak v odliSeni za-
nétlivych déju. Vysokou senzitivitu vykazuje MR.

Objem literatury objektivizujici pfinos FDG PET v lécbé
chorob perikardu je pomérné maly. Zvysend akumulace
FDG v perikardu mUze prispét k diagndze perikarditidy,
navigovat misto biopsie, detekovat septickou embolizaci
(popft. primarni zanétlivy fokus). MUze pfinést prognostic-
kou informaci o potencidlnim efektu systémové protiza-
nétlivé 1écby u konstriktivni perikarditidy. Velmi uc¢innou
modalitou je pfi detekci tuberkulézni perikarditidy, kdy

pfinasi informaci o postizeni dalSich organt, predevsim
plic a uzlin. FDG PET je pfinosnd pfi posouzeni mozné
maligni infiltrace perikardu u nadorovych onemocnéni,
déle pfi diferencidlni diagnostice perikardialniho vypotku
nejasné etiologie.?®? Priklad nalezu u infek¢ni perikardi-
tidy pfindsi obrazek 4. | pro procesy perikardu je vhodna
supresni dietni pfiprava (k odliseni ev. postizeni myokar-
du ¢i visceralniho listu perikardu).

“,,'.";-\—."
P (5 )

Obr. 4 - Infekéni perikarditida: (A) MIP s hyperaktivitou v oblasti
perikardu (Sipka), (B) nehomogenné zvysena akumulace v oblasti
perikardu s fokalnimi maximy (Sipka), suboptimalni suprese fyzio-
logické aktivity myokardu, (C) CT nélez - perikardialni vypotek (Sip-
ka). CT - vypocetni tomografie; MIP — maximum intensity projection.

Obr. 5 - Histologicky verifikovana velkobunécna myokarditida
u mladého sportovce: (A) postizeni srdce a lymfadenopatie (Sipky),
(B, C) maximum postizeni v oblasti septa komor (Sipka)

Myokarditidy

Zanétlivé postizeni myokardu mlze mit fadu infek-
¢nich i aseptickych pfic¢in. Definitivni diagnézu urcuje
histopatologické vysetreni, které viak casto vykazuje
faleSnou negativitu. Zisk reprezentativniho bioptické-
ho vzorku je v oblasti srdce dale zatizen periprocedu-
ralnim rizikem zavaznych komplikaci (perforace stény,
pneumotorax). V neinvazivni diagnostice myokarditi-
dy je metodou volby MR, kterd umoznuje detekovat
rizné projevy zanétlivé aktivity (napfr. T2 vazené sek-
vence prokazuji edém, T1 vazené sekvence a pozdni
syceni gadoliniovym kontrastem fibrézu, Ize zobrazit
i sekundarni znamky zadnétu jako perikardialni vypo-
tek ¢i poruchy funkce). Senzitivita srde¢ni MR pro de-
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tekci myokarditidy se pohybuje mezi 40-80 %, mulze
byt limitovana pfi odliseni akutniho a chronického
zdnétu.?32 Pravé v této indikaci mUze byt pfinosna
metabolickd informace z FDG PET, idedlné ze systé-
mu PET/MR. Akutni zanét obvykle vykazuje zvySenou
akumulaci FDG (obr. 5). Dale mGze FDG PET detekovat
zdnét v Casném stadiu, kdy jesté morfologické znamky
na MR vyjadieny nejsou.?*3'32 Klicové je opét dosazeni
suprese fyziologické akumulace FDG v myokardu.

Srdec¢ni sarkoid6za

Sarkoiddza je systémové onemocnéni charakterizované
tvorbou loZisek granulomatézniho zdnétu. Predilekéné
postihuje plice a lymfatické uzliny, maze viak postihnout
jakykoliv organ. Srdec¢ni postizeni se klinicky manifestuje
u pfiblizné 10 % pacientl se sarkoidézou, zodpovida viak
az za 25 % umrti. Autoptické studie srdecni postizeni de-
tekuji u 20-50 % pacient(.*

Senzitivita FDG PET pro detekci lozisek aktivni sar-
koidézy je obecné vysoka (az 97 % pro uzlinové postize-
ni), mUze pomoci s navigaci biopsie, upresnit rozsah cho-
roby i slouzit jako prognosticky marker.3*

Pro detekci srdecniho postizeni sarkoidézou pla-
ti u FDG PET podobné predpoklady jako u prakazu
myokarditid. Je nutné dosaZeni dostate¢né suprese

Obr. 6 - Systémova sarkoid6za se srdecnim postizenim: loziskové
hyperaktivity v srdci, uzlinach, jatrech, slezinég, plicich a kostni dre-
ni. (A) MIP u postizeni srdce, nejvice septa a spodni stény (Sipky),
(B) typicky nalez loZiskového postizeni septa (Sipka), (C) klidovy
perfuzni scintigram s korelujicim perfuznim defektem v oblasti
spodni stény (typicky obraz perfuzné-metabolického mismatch).
MIP - maximum intensity projection.

metabolismu FDG v myokardu prevodem na B-oxida-
ci volnych mastnych kyselin. Nej¢astéji byva postizeno
mezikomorové septum, za diagnosticky se povaZzuje
zachyt fokalnich hyperaktivit. Pfi pozitivité je vySetre-
ni pro dalsi zpfesnéni ndlezu mozné doplnit klidovou
perfuzni scintigrafii (ev. PET) myokardu, v lézich sar-
koidézy by méla byt intenzita akumulace perfuznich
radiofarmak snizena (metabolicko-perfuzni mismatch)
— ptiklad nalezl na obrdzku 6. Celkova senzitivita FDG
PET pro detekci srdecni sarkoidézy byla v metaanalyze
z roku 2018 89 % a specificita 78 %.3> Pfedstavuje tak
moznou alternativu MR, napf. v pfipadé pritomnosti
kontraindikace k jejimu provedeni.

Obr. 7 - FDG-avidni nadorové léze srdce: (A) myxom pravé siné,
(B) regresivné zménéna lipomatdzni hypetrofie interatrialniho sep-
ta, (C) pokrocily angiosarkom srdce (Sikma Sipka) s metastazami
jater a uzlin (horizontalni Sipky), (D) infiltrace pravostrannych sr-
decnich oddild rozsahlym primarnim mediastinalnim B lymfomem

Nadory srdce

Primarni tumory srdce jsou vzacnou klinickou jednotkou,
vétsinu (75 %) tvofi benigni nadory, z nichz se pfiblizné v po-
loviné pfipadd jedna o myxomy. Dédle se mohou vyskytovat
pseudotumory typu organizujicich se trombd, vegetacdi ¢i li-
pomatdzni hypertrofie septa. Primarni maligni tumory tvori
ptiblizné 25 % viech srdecnich nadord, nejcastéji se jedna
o angiosarkom a rhabdomyosarkom s potencialem agresiv-
niho, invazivniho prabéhu nemoci. Sekundarni metastatické
postizeni neoplastickym procesem jiného origa je vyrazné
Castéjsi (v autoptickych studiich se frekvence metastatického
postizeni srdce udava v 2,9-8,4 % pripadl). Mezi nadory do
srdce nejcastéji metastazujici patfi tumory plic, prsu, ledvin,
maligni melanom a lymfomy. Prognéza srdecnich nadort je
nepfiznivd, terapeutické moznosti jsou zejména v pfipadé
primarnich malignich nador omezené. Dosazeni kompletni
chirurgické resekce je zadkladem, vzhledem k lokalité vsak
obtizné dosazitelnym. Lokalita také limituje mozZnosti radio-
terapie a nizka prevalence téchto nadorl vede k nedosta-
tecnému penzu zkusenosti s chemoterapii.?®

V zobrazovaci diagnostice srde¢nich nadortd se primar-
né uplatfiuje echokardiografie, popf. MR. Role FDG PET
u srdec¢nich nadoru je diky nizkému vyskytu literdrné po-
psana predevsim na Urovni kazuistickych sdéleni. Pfinos
muze mit v charakterizaci primarnich expanzi srdce (od-
liseni malignich |ézi od benignich), pfi stanoveni rozsahu
postiZeni, pfi detekci vzdalenych metastdz, ev. k monito-
ringu efektu lécby.

Relevantni systematické studie analyzujici FDG PET/CT
jsou aktualné dostupné dvé, na spiSe mensich pacient-
skych skupinach. Rahbar a spol. prokazali u 24 pacientu
schopnost PET odlisit na zdkladé intenzity akumulace
FDG maligni |éze srdce od benignich se senzitivitou 100 %
a specificitou 86 %.3 Neddvnd prace autord Qin a spol.
u 64 pacientl prokdzala pro odliseni malignich nadort
pro samostatnou FDG PET senzitivitu 92 % a specifici-
tu 89 %, pfi integrativnim hodnoceni PET/CT senzitivitu
95 % a specificitu 89 %.3®
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Pilotni analyza PET/MR u 20 pacientud se srdecnimi na-
dory dokumentovala pro PET v odliseni malignich lozisek
senzitivitu 100 % a specificitu 92 %, komplexni hodno-
ceni samostatné MR casti vysetfeni dosdhlo shodnych vy-
sledkd. Integrativni analyza PET a MR parametrd dosahla
senzitivity i specificity 100 %.3°

Presto, Ze primdrni charakterizace loZisek srdce pomoci
FDG PET z dosavadnich limitovanych zkusenosti dosahu-
je relativné vysoké Uspésnosti, neni s jistotou validovéno,
zda podle jeho vysledku definovat Iécebny postup (napf.
upustit od chirurgického vykonu u FDG-neavidni [éze).
Hlavnim klinickym pfinosem FDG PET u srde¢nich tumo-
rd je, stejné jako u ostatnich malignit, detekce metastaz.
Priklady FDG PET/CT nalez(l tumordznich Iézi srdce jsou
prezentovdny na obrdzku 7 — je pravé patrné, ze i benigni
Iéze mohou vykazovat vysokou akumulaci FDG (myxom
na obrazku 7A, zanétlivé zménéna lipomatdzni hypertro-
fie interatridlniho septa® na obrazku 7B).

Zavér

Hlavni role FDG PET/CT v neperfuzni kardiologii je v de-
tekci zanétlivych a vzacnéji neoplastickych procesu srdce.
Lze ocekavat narlst jeho vyznamu s dal$im technologic-
kym rozvojem pfistroja spojenym se zlepSovanim obrazo-
vé kvality, ev. s pfichodem novych, specifi¢téjsich radio-
farmak. Pravdépodobné poroste i vyznam PET/MR.
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Pozitronovéd emisni tomografie kombinovana s vypocetni tomografii (PET/CT) je zobrazovaci modalitou uzi-
vanou predevsim v onkologické diagnostice. Nejcastéji pouzivanym radiofarmakem je 2-deoxy-2-("¢F)fluoro-
-D-glukdza (FDG). Vzhledem k nespecifické povaze své distribuce umoznuje uziti i v diagnostice zanétu,
kdy jeji zvysena akumulace reflektuje narist metabolického obratu v aktivovanych bunécnych elementech
zprostiedkujicich zanétlivou reakci. Prikaz zanétu je také hlavnim uplatnénim metody v diagnostice cév-
nich chorob. Stala se zavedenou diagnostickou modalitou pro vaskulitidy, infekce cévnich nahrad, detekci
zanétlivého aneurysmatu. Prognosticky vyznam muaze mit pfi hodnoceni zanétlivé aktivity (vulnerability)
aterosklerotickych platd. Vzacnéji se uplatriuje v diagnostice cévnich nador(. V prehledovém ¢lanku prezen-
tujeme aktudlni literdrni poznatky a zkusenosti z klinické praxe.
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ABSTRACT

The positron emission tomography combined with computer tomography (PET/CT) is a well established imag-
ing modality in the oncological practice. The most frequently used radiopharmaceutical is 2-deoxy-2-("*F)
fluoro-D-glucose (FDG). Due to the unspecific nature of its biodistribution high uptake of FDG reflects also
increased metabolic turnover in the cells mediating inflammatory reaction. The most important role of FDG
PET/CT in vascular imaging is in the detection of infection/inflammation. It is used mainly in the diagnosis
of vasculitis, vascular graft infection, and inflammatory aneurysm and rarely in the diagnosis of vascular
tumors. It can bring prognostic information in the evaluation of inflammatory activity (vulnerability) of
atherosclerotic plaques. A review of literature and clinical experiences are presented in this review article.

Uvod

predstavuji zavazny medicinsky problém. Jejich spolehliva
zobrazovaci diagnostika je v fadé pripadd problematicka

Pozitronovd emisni tomografie (PET) kombinovana dnes
vzdy s vypocetni tomografii (PET/CT), popf. s magnetickou
rezonanci (PET/MR) je zobrazovaci modalitou uzivanou pre-
devsim v onkologické diagnostice. Nejcastéji pouzivanym
radiofarmakem je 2-deoxy-2-("®F)fluoro-D-glukéza (FDG).
Vzhledem k nespecifické povaze distribuce umoznuje uziti
i v diagnostice zanétu, kdy jeji zvySena akumulace reflektu-
je narlst metabolického obratu v aktivovanych bunécnych
elementech zprostfedkujicich zanétlivou reakci.
Kardiovaskularni zanéty (napf. infek¢ni endokarditi-
da, myokarditidy, vaskulitidy a dalsi klinické jednotky)

a mUze mit zasadni vliv na osud pacienta.

V angiologii se PET stala zavedenou modalitou pro dia-
gnézu vaskulitid, zanétd cévnich ndhrad a zanétlivého
aneurysmatu. V zahranicnich, prevazné experimentalnich
studiich se vyuziva k hodnoceni zanétlivé aktivity (vulnera-
bility) aterosklerotickych platd. Vzacnéji se maze uplatnit
pfi diagnostice cévnich tumord.

Prace prehledové zpracovava soucasny stav problemati-
ky pouziti FDG PET v angiologické diagnostice dle literar-
nich poznatkd a zkusenosti z klinické praxe. Veskera pou-
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Obr. 1 - Vaskulitida velkych cév: (A) difuzni postiZzeni aorty, bilaterdlni a. subclavia, bilateralni
a. carotis (Sipky), (B) regrese nalezu u stejné pacientky po kortikoterapii, (C) velkobunécna arteriiti-
da s polymyalgia rheumatica - burzitida velkych kloubt a interspinalnich burz patere (Sipky)

Vaskulitidy

Vysetieni FDG PET/CT je velmi uZite¢nym nastrojem v dia-
gnostice vaskulitid velkych cév (LVV), tedy velkobunécné
arteriitidy (GCA) a Takayasuovy arteriitidy (TA), jez v an-
giologii predstavuji nejcastéjsi indikace vysetfeni."? Pro
diagnostiku vaskulitid cév stfedniho a malého kalibru ne-
byl jednoznacny pfinos prokazan, stejné jako pro Blrge-
rovu chorobu (thromboangiitis obliterans).? Vlivem ome-
zeného rozliseni nemusi byt pfipadna zvy$ena akumulace
ve sténé malé cévy zachycena, Ize viak detekovat zndmky
orgdnového postizeni.* U pfipadd floridni LVV byva na
FDG PET/CT pomérné typicky obraz difuzné ¢i segmentar-
né vyrazné zvysené akumulace ve sténé aorty a velkych
cév (obr. 1). Intenzita akumulace by pro diagnézu LVV
méla byt vizudlné minimalné stejna nebo vys3si, nez je in-
tenzita akumulace FDG ve zdravém parenchymu jater.’

Tématem fady praci byl pfinos semikvantitativniho
hodnoceni pomoci absolutni hodnoty ,standardized
uptake value” (SUV) ve formé nejvyssi mérené hodnoty
v oblasti zajmu (SUVmax). Robustné;jsi metodou je vyjad-
feni intenzity akumulace pomoci ,target-to-background
ratio” (pomér SUVmax v oblasti cévy k prdmérnému SUV
krevniho poolu nebo jaterniho parenchymu).’ V téchto
studiich byly individuadlné definovany prahové hodnoty
zminénych parametrd, jejichz pouzitim bylo dosazeno
dobré diagnostické presnosti.

Diagnostika LVV
FDG PET/CT umoznuje potvrdit suspektni LVV a urcit roz-
sah postizeni, zejména v situacich nespecifické vstupni
symptomatiky ¢i u biopticky negativnich pripadd. Celkova
senzitivita a specificita v systematické metaanalyze autort
Soussan a spol. byla vy3$3i pro diagnézu GCA (90 % a 98 %)
nez pro TA (87 % a 73 %).? Nespecificka povaha radiofar-
maka neumozniuje odliseni, o jakou nozologickou jednot-
ku se v daném pripadé jedna. To je nutné zhodnotit po-
moci klinickych kritérii. Vzhledem k obdobnym lé¢ebnym
pfistuplm u téchto chorob to viak nebyva klicovy faktor,
ktery by zdsadné modifikoval nasledny osud pacienta.
Zanétlivou aktivitu v oblasti temporalni arterie pfi uziti
béZnych nastaveni FDG PET/CT obvykle neprokazuje, izo-
lované pozitivni pripady byly publikovany pfi specifické
Upravé metodiky (pouziti protokolu pro zobrazeni moz-

ku).® GCA byva casto asociovana s polymyalgia rheumati-
ca, kterd miva na FDG PET/CT relativné dobie definovany
obraz (hyperakumulace v oblasti velkych kloubd, burziti-
dy — obr. 1C).” Vedle GCA a TA lze FDG PET pouzit k de-
tekci infekénich aortitid, zobrazovaci charakteristiky vsak
mohou byt obdobné.?

V pilotni studii analyzujici pro diagnézu LVV pfinos
PET/MR bylo pfi pouziti hybridniho zobrazeni deteko-
vano postizeni vice cévnich oblasti nez pfi hodnoceni
kazdé metody zvlast (vétsi rozsah postizeni detekovala
PET). Klinicky dopad takto zpfesnéného zobrazeni je za-
tim nejasny.®

Progndza LVV

Ukazuje se, Ze s narUstajici intenzitou akumulace FDG na
preterapeutickych scanech roste riziko komplikovaného
pribéhu LVV."® U pacientt s GCA s vyrazné zvysenou aku-
mulaci FDG bylo prokazano zvysené riziko dilatace hrudni
aorty, tedy moznost rozvoje aneurysmatu s potencialnimi
zdvaznymi komplikacemi."

Detekce relapsu LVV

FDG PET/CT je mozné uzit k monitoringu efektu imuno-
supresivni 1éCby (obr. 1B). Pokles intenzity akumulace by
mél byt v zasazenych cévach patrny po tfech mésicich
imunosuprese, i pres 1é¢bu muaze viak zvysend akumulace
FDG perzistovat dlouhodobé.'? Vychozi vysetfeni Ize bez
ovlivnéni vysledkl l1é¢bou provést do tfi dna od jejiho za-
hajeni.” Je diskutabilni, zda PET/CT s otazkou efektu tera-
pie provadét u pacientd, u kterych dojde k remisi s nega-
tivitou klinickych a laboratornich znamek aktivity nemoci,
zda hodnota ziskané informace vyvazi zvysenou radiac¢ni
z4téz. Negativni kontrolni vysetfeni po Ié¢bé viak muze
poslouzit jako reference v budoucnu, pfi zméné klinic-
kého obrazu, kdy by bylo tfeba vyloucit ev. relaps LVV.
Rutinni opakovani FDG PET/CT u asymptomatickych paci-
entl v pravidelnych intervalech se jako racionalni nejevi.

Nemoci spojené s IgG4

Nemoci spojené s IgG4 jsou specifickou skupinou chorob,
u kterych dochazi k fibréze a infiltraci organt IgG4 tvofici-
mi plazmatickymi burikami spolu s elevaci sérové koncen-
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Obr. 2 - Choroba spojena s IgG4 s postizenim aorty, plic, uzlin a led-
vin: (A) postizeni plic, aorty, pravé ledviny (Sipky), (B) postizeni
aorty (horizontalni sipka) a pravé ledviny (vertikalni sipka), (C) po-
stizeni aorty (horizontalni Sipka) a pravé ledviny (vertikalni Sipka)

trace imunoglobulinG tfidy IgG4. Postizen mUze byt pan-
kreas, hypofyza, orbity a fada dalSich organt (obr. 2). Cévni
postiZzeni se manifestuje jako aortitida ¢i periaortitida — ze-
sileni stény aorty s infiltraci okolniho tuku.'*'> Zmény byvaji
silné FDG-avidni, proto |lze FDG PET/CT pouzit k monitorin-
gu rozsahu onemocnéni, popr. efektu terapie.”™ Ve studii
Yabusakiho a kol. bylo FDG pozitivni cévni postiZzeni de-
tekovdno u 41 % pacientl s IgG4 pozitivnimi chorobami.™
Do této skupiny nemoci se fadi i retroperitonedlni fibréza,
ktera mlze na FDG PET/CT téZ vykazovat zvySenou meta-
bolickou aktivitu, a Ize ho tedy pouzit k prikazu, stanoveni
rozsahu a monitoringu efektu terapie.

Zanétlivé aneurysma

Zanétlivé aneurysma je specifickou podskupinou aneurys-
mat, u kterych je dilatace aorty spojena s aktivnim zdnét-
livym procesem. Ten muze byt zplsobeny autoimunitnim
zdnétem, u kterého se predpoklada reakce proti atero-
sklerotickym procestim, popfipadé se projevuje v ramci fe-
notypu vyse zminénych IgG4 pozitivnich chorob. Druhou
skupinou jsou infekéni zanétliva aneurysmata (nékdy také
historicky oznacovana jako mykoticka).

Jedna se o vzacné klinické jednotky, které mezi sebou
vykazuji fadu klinickych a zobrazovacich podobnosti.
U obou se obvykle setkdvame s vyrazné zvysenou akumu-
laci FDG ve sténé dilatované aorty (obr. 3), popt. v peria-
ortalnim infiltratu (zejména u onemocnéni asociovanych
s lgG4). Diferencialni diagnostika mezi obéma subtypy

T vj;r'. :
kit Yy "
Obr. 3 - Autoimunitni zanétlivé aneurysma: (A) vstupni vysetieni,
difuzné zvysena akumulace ve sténé aneurysmatu (Sipka), (B) re-
grese nalezu po kortikoterapii (Sipka)

pouze dle obrazu FDG PET/CT neni spolehliva, vysetreni
ma roli spiSe v ramci identifikace zanétlivého postizeni
aneurysmatu a monitoringu efektu konzervativni 1écby,
ev. k prlikazu jiného orgdnového postizeni u onemocnéni
asociovaného s IgG4.'®

Protichdna data lze v literatufe nalézt o prognostic-
ké roli zvysené akumulace FDG ve sténé béznych aneu-
rysmat — zda by mohla byt projevem subklinického z&-
nétu vedouciho k nepfiznivému vyvoji a progresi vaku.
Metaanalyza autort Jalalzadeh a spol.,, zaméfena na
studie analyzujici pfinos FDG PET/CT pfi sledovani aortal-
nich aneurysmat, demonstrovala heterogenni vysledky.
Cast praci prokazovala mezi intenzitou akumulace FDG
ve sténé aneurysmatu a naslednym rdstem vaku negativ-
ni korelaci (tedy rast byl pozorovan spise u inicidlné nizsi
akumulace) a ¢ast studii signifikantni asociaci neproké-
zala."” Indikace FDG PET/CT jako rutinniho prognostické-
ho markeru pro rist aneurysmatu tedy neni v soucasnos-
ti validovéana.

Zanéty cévnich nahrad a stentgrafta

FDG PET/CT se stalo v diagnostice infekci chirurgickych
cévnich nahrad (VGI), popr. infekci stentgraftt (SGI) po
endovaskularni arteridlni 1é¢bé (EVAR) klinicky akcepto-
vanou modalitou. Data o diagnostické presnosti jsou vSak
v literatufe relativné heterogenni. Senzitivita se udava
77-100 % a specificita 64-93 %.'*2° Nedavna metaana-
lyza hodnotici sdruzeny soubor 930 cévnich ndhrad de-
monstrovala pro FDG PET/CT pro detekci infekce cévni
nahrady celkovou senzitivitu 95 % a specificitu 80 %.%
Méné optimistické vysledky FDG PET/CT v diagnostice
VGI publikovali Saleem a spol. (pfi vizudlnim hodnoceni
senzitivita 86 %, specificita 63 %)'® a Berger a spol. (pfi
komplexnim hodnoceni senzitivita 77 %, specificita 89
%)." DUvodem rozptylu hodnot v publikovanych datech
je predeviim nehomogenita referen¢nich metod, i jejich
samotna definice a nejednotnost interpretacnich kritérii.
Lze predpokladat, Ze tyto rozdily mohou byt také zptso-
beny interindividudlIni variabilitou v interpretaci konkrét-
nich pfipadl mezi hodnotiteli z rznych pracovist.

Obr. 4 - Infekce stentgraftu na FDG PET/CT: (A) typicky fokalni
hypermetabolicky infiltrat v oblasti SG (Sipka), (B) PET/CT obraz
infiltratu (horizontalni Sipka) a reaktivni uzlina (vertikalni Sipka),
(Q) infiltrat v CT obraze (Sipka). SG - stentgraft.
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Obr. 5 - Infekce stentgraftu komplikovana tvorbou abscesu:
(A) rozsahlé hypermetabolické zmény v bfisni dutiné, (B) zanétlivé
postiZeni SG (Sikma Sipka), v okoli abscesové formace (horizontalni
sipka) a reaktivni uzlina (vertikalni Sipka), (C) CT obraz abscesu. SG
- stentgraft.

Znamky zdnétu cévni ndhrady na FDG PET/CT Ize hod-
notit vizudlné a semikvantitativné. Patfi mezi né inten-
zita akumulace, vizualné obvykle hodnocena pomoci
rtznych vizualnich skal (VGS), ev. semikvantitativné po-
moci maximalni ,standardized uptake value” (SUV) (i
jeji standardizaci k intenzité akumulace referencni ob-
lasti (obvykle signdlu krevniho poolu ¢i jater) vyjadrené
jako pramérné SUV ve standardné definovaném objemu
zdjmu (VOI), s rizné stanovenymi diagnostickymi prahy.
Hodnotit Ize charakter distribuce radiofarmaka, kdy pro
infekci obvykle svédci loziskova hyperakumulace v misté
nahrady (pfiklady na obr. 4, 5). Vyznamnou roli hraje
zpfesnéni lokalizace a charakterizace zmén pomoci CT,
idealné v arteridlni fazi po podani intravenézni kon-
trastni latky.18-20.22:29

Zvysend akumulace FDG v oblasti ndhrady nezname-
na vzdy infekci. Urcity stupen difuzné zvysené akumulace
pretrvava dlouhodobé u vice nez 90 % chirurgickych cév-
nich ndhrad (VG), a je patrné odrazem aseptické reakce
na cizi téleso.?® Tento typ ndlezu mlze byt akcentovdn
v ¢asném obdobi (tydny az mésice) po implantaci cévni
protézy, kdy probihaji procesy hojeni.

Fyziologicky vyvoj metabolické aktivity po nekompliko-
vané EVAR je v literatufe popsan prakticky jen v pilotnim
rezimu. Studie autort Marie a spol. korelovala intenzitu
akumulace FDG ve vaku aneurysmatu bfisni aorty (AAA)
pred EVAR, jeden a Sest mésic po EVAR. Nizkd aktivi-
ta stény aorty v AAA na ¢asném scanu a zvysend aktivita
v pozdni fazi byly negativnim prediktivnim faktorem pro
zmenseni vaku aneurysmatu.?' Tato prace vSak neanaly-
zovala vyvoj akumulace pfimo v oblasti cévni ndhrady ci
jeji souvislost s moznou infekci.

Jak zminéno vyse, pfinos FDG PET/CT v diagnostice in-
fekce chirurgickych cévnich nahrad byl hodnocen fadou
studii.'®283237 Separdtni data, kterd by analyzovala pfi-
nos FDG PET/CT v diagnostice infekci stentgraftu (SGI) po
EVAR, jsou viak v literatufe vzacna, vyse uvedené studie
jsou provedeny na populacich vyhradné s chirurgickymi
protézami, popf. na populacich smiSenych (tedy pacientt
s VG spolu s pacienty po EVAR), extrahovat Udaje o SGI
Ize jen vyjimecné (napf. Husmann a spol.?). Pilotni studie
naseho pracovisté zamérena pouze na SGI prokazala pro

vizualni hodnoceni FDG PET/CT senzitivitu 89 % a specifi-
citu 100 % a dobrou prenositelnost zkusenosti s diagnos-
tikou VGI na problematiku SGI.38

V soucasnosti lze v rutinni klinické praxi pro diagné-
zu SGI povazovat za zobrazovaci metodu prvni volby CT
angiografii (CTA), jejiz diagnosticka presnost je prijatel-
na (napf. Husmann a spol., senzitivita 78 %, specificita 87
%).%> PET/CT jako hybridni zobrazovaci metoda umozriuje
na vétsiné pouzivanych pfistrojd provést CT v diagnostic-
ké kvalité CTA. Integrace a spolecna interpretace obou
metod predstavuje dulezity namét pro budouci vyzkum-
nou praci, mj. je tfeba objasnit, jakym zplsobem by mély
byt interpretovany jejich soucasné vzajemné konfliktni
nalezy (v rdmci jednoho vysetreni pfitomné morfologické
zndmky SGI bez signifikantni metabolické aktivity, popr.
naopak). Pfinos integrovaného hodnoceni obou metodik
Ize o¢ekavat — napF. Spacek a spol. na skupiné pacientd se
suspektni low-grade VGI demonstrovali zlepseni katego-
rizace nejasnych FDG PET/CT nalez(i s nehomogenni (ne-
fokalni) distribuci FDG jako konkluzivné diagnostickych
v pfipadé, Ze byly na CT ¢asti pfitomny nepravidelnosti
okraje nadhrady. Tato morfologicka charakteristika byla
v dané populaci (spolu s fokalni distribuci FDG) nezavis-
lym prediktorem pritomnosti VGI.?

Z radiologickych metod se pfi diagnéze VGI mUze
uplatnit MR, jeji role vSak extenzivné studovana nebyla,
relevantnich studii existuje malé mnozZstvi. Prace Shahidi
a spol. porovnavala diagnostickou pfesnost MR a scinti-
grafie pomoci "'In znacenych leukocyttd (WBC) pfi de-
tekci VGI v ramci dlouhodobého sledovani pacientl po
implantaci chirurgickych cévnich ndhrad. MR vykazala
senzitivitu 68 % a specificitu 97 %, '""In-WBC pak sen-
zitivitu 73 % a specificitu 87 %.*° Je nutné zohlednit,
Ze MR vysetfeni byla provadéna na 0,35 T MR pfistroji,
tedy s hor$im parametrem indukce, nez je v soucasnosti
obvyklé. Na druhou stranu i obrazova kvalita scintigrafie
pomoci leukocytl znacenych "'In je niz$i nez u aktualné
preferovaného *mTc.

Dalsi literatury analyzujici moznosti WBC u VGI/SGI je
také velmi malo. V pfimém porovndni diagnostické pres-
nosti FDG PET/CT a WBC na smiSeném kolektivu vykazala
WBC pro diagnézu VGlI signifikantné vyssi diagnostickou
presnost.’” Parametry diagnostické presnosti pti ,per-
-graft” analyze byly pfi porovnani FDG PET/CT vs. WBC:
senzitivita 85 % vs. 90 % a specificita 68 % vs. 91 %.
V préci Erba a spol. byla pro WBC v diagnostice VGI pfi
pouziti SPECT/CT zjisténa senzitivita i specificita 100 %.4°

FDG PET/CT lze pro diagnostiku infekci cévnich nahrad
s vysokou diagnostickou presnosti pouzit jako modalitu
prvni volby, idedlné v rezimu PET/CTA. V jedné dobé se
tak ziska komplexni metabolicko-anatomickd informace,
coz zvySuje diagnostickou jistotu. Standardni celotélovy
rozsah a vysoka citlivost metody umoznuji detekci alterna-
tivnich zdroju zanétu. Pokud pfihlédneme k ekonomickym
a logistickym aspekttim, Ize akceptovat FDG PET/CT i jako
modalitu druhé linie v okamziku nekonkluzivity konven-
¢niho zobrazovani. V bézné klinické praxi bude rozhodujici
lokalni dostupnost metody a systematické zkusenosti spo-
lupracujicich intervencnich a komplementarnich oddéleni.

Interpretace FDG PET/CT by stejné jako u ostatnich
kardiovaskularnich zanétl méla byt komplexni, idedlné
zasazena do celkového kontextu formou spole¢ného po-
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souzeni jednotlivych pfipadd multidisciplinarnim tymem
dedikovanym dané problematice.

V konkrétnim pripadé je téZ nutno zvazit, zda je pre-
ferovana senzitivita ¢i specificita. Specificka informace
je dulezita zejména pfi rozhodovani o velmi zatézujicim
rizikovém chirurgickém vykonu u pacientl, pro néz je vy-
kon hrani¢né Unosny. Jako alternativu v pfipadech potre-
by predevsim specificity Ize zvazit i provedeni WBC.

Cévni nadory

Zatimco benigni cévni nadory typu hemangiomu (HEM)
jsou relativné casté, maligni tumory vychdzejici z cévnich
struktur patfi ke klinickym jednotkdm vzacnym. Nejcas-
t&jSim malignim tumorem je angiosarkom (ASAR). Mezi
intermedidrni nddory s potencidlem metastazovat se fadi
epiteloidni hemangioendoteliom (EHE). Pfinos FDG PET/
CT je v literature popsan predevsim formou kazuistickych
sdéleni. Akumulace FDG je u cévnich nadord nekonstant-
ni a publikované prace naznacuji v intenzité akumulace
mezi benignimi a malignimi tumory jisty prekryv. Ak-
tualné je dostupna jedina systematickd prace hodnotici
pfinos FDG PET/CT na souboru 26 nemocnych s HEM, EHE
a ASAR. Prokazala vyraznou akumulaci FDG u pfipadu
ASAR ve srovnani s EHE a HEM. Mezi EHE a HEM rozdil
v akumulaci méfené semikvantitativné nebyl vyznamny,

Obr. 6 - Cévni nadory: (A) hyperakumulujici epiteloidni heman-
gioendoteliom pleury (horizontalni Sipka), metastazy uzlin a plic
(Sikmé Sipky), (B) nadorova trombdza vétve v. portae u pacienta
s kolorektalnim karcinomem

vizudlné byla vyssi akumulace patrna spise u pfipadd EHE
(obr. 6A), HEM vykazovaly aktivitu spiSe nizsi intenzity.
Intenzita akumulace byla v této praci prognostickym fak-
torem, ktery umozrioval predikci progrese onemocnéni.*!

Z klinického hlediska tedy FDG PET/CT mUze pfispét
pfi odliseni benigniho hemangiomu, ktery obvykle
akumuluje FDG slabé, od obvykle hyperakumulujiciho
maligniho tumoru. Dale mUze pomoci v diferencidlni
diagnostice defektl kontrastni naplné plicniho recisté,
a odlisit tak ev. intenzivné akumulujici sarkom velkych
cév od prosté embolie, ktera obvykle akumuluje FDG mi-
nimalné. Obdobné mlze zvysenad akumulace FDG svédcit
pro maligni trombdzu (obr. 6B), s limitacemi popsanymi
nize v sekci tromboembolickd nemoc. Vysetfeni umoz-
fiuje vedle posouzeni primarniho tumoru téz detekci ev.
vzdalenych metastaz (standardni rozsah snimani je té-
mér celotélovy). Indikaci FDG PET/CT je tedy u cévnich
nadort nutno zvazit individualné, vzhledem k nizké inci-
denci nejsou k dispozici dostatecnou evidenci podlozena
doporuceni.

Obr. 7 - Zanétlivé aktivovany ateroskleroticky plat v aorté: (A) se-
micirkularni fokalni hyperaktivita na FDG PET/CT (Sipka), (B) plat
bfisni aorty s kalcifikacemi v CT obraze

Zanétliva aktivace aterosklerotickych plata

Vysetreni zanétlivé aktivity v aterosklerotickych (AS) pla-
tech pomoci FDG PET/CT se v CR rutinné neprovadi, v za-
hrani¢i predstavuje sice marginalni, ale akceptovanou
modalitu. Zvy3ena akumulace FDG v oblasti AS platu re-
flektuje jeho zanétlivou aktivitu a potencialni zvysenou
vulnerabilitu, potazmo rizikovost (obr. 7). U pacientt
s aterosklerézou s prokazanou zvy$enou akumulaci FDG
v cévni sténé je zvysené riziko zavaznych kardiovaskular-
nich pfihod.*? Intenzita akumulace FDG v platech umoz-
fluje monitorovat efekt lécby hypolipidemiky cilené na
stabilizaci platd a byla napf. pouzita jako biomarker v kli-
nickych lékovych studiich.*

Vzhledem k fyzikalnim a technickym moznostem PET/
CT v soucasnosti nelze spolehlivé hodnotit koronarni reci-
$té, jako zastupna lokalita se uZivaji cévy vétsiho kalibru
(napf. karotidy). Stejné tak zatim neni ovéren koncept,
zda lIze na zakladé FDG PET/CT identifikovat konkrétni
vulnerabilni plat a soustfedit na né&j invazivni 1é¢bu. Jina
radiofarmaka experimentdlné uzitd pro hodnoceni AS
déja byla '®F-NaF (reflektuje kalcifikaci)® a ®#Ga znacena
analoga somatostatinu (afinita k zanétlivé aktivovanym
makrofagim).*

Tromboembolicka nemoc

Konvencni zobrazovaci metodou volby pro diagnostiku
hluboké zilni trombdézy (HZT) je dopplerovska ultraso-
nografie, pro diagnostiku plicni embolie CTA plicnice,
popf. ventila¢né-perfuzni plicni scintigrafie. Tyto modali-
ty umoznuji trombus/embolus detekovat, ale nepfinaseji
dostatecnou informaci k jeho blizsi charakterizaci.

Na genezi Zilniho trombu se zejména v inicidlni fazi
podileji zanétlivé procesy, z bunécnych elementl je casné
mozné detekovat infiltraci neutrofily a makrofagy.*+ Je
tedy mozné ocekavat, Ze by v urcitém aspektu mohla FDG
PET k diagnostice HZT, popfF. PE pfispét.

Literatury analyzujici moznosti FDG PET u tromboem-
bolické nemoci je malé mnozstvi. Z hlediska diagnosti-
ky, potazmo lokalizace HZT studie ukazuji, ze FDG PET/
CT muze lokalizovat HZT v ¢asné fazi s relativné vysokou
senzitivitou i specificitou presahujici 80 %,%“® pokud je
pouzito v kratkém odstupu od vzniku pfiznakl. Zvysena
akumulace FDG v trombu, popf. v souvisejici zilni sténé,
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Obr. 8 - Tromboembolickd choroba: (A) neakumulujici trombus
v pravé v. femoralis, frontalni fez, (B) rozsahla levostranna ileofe-
moralni trombéza se zvySenou akumulaci pfevazné v Zilni sténé,
(C) zndmky pretizeni pravého srdce pii chronické plicni hypertenzi
- dilatace pravostrannych oddild a zvySena akumulace FDG v myo-
kardu hypertrofické pravé komory

zfejmé odrazi zanétlivé déje, predevsim aktivitu neutro-
fila, jak bylo dokumentovano na mysim modelu.* Pro PE
obdobna data k dispozici nejsou, hyperakumulujici em-
boly jsou méné casté. Zvysend akumulace v pravostran-
nych srdecnich oddilech a arteria pulmonalis viak byla
dokumentovana jako zndmka pravostranného pretizeni
u chronické plicni hypertenze.4>°

Studie hodnotici akumulaci v trombech a embolech
detekovanych jako nahodné nalezy HZT a PE v ramci
primarné onkologickych vysetfeni signifikantné zvyse-
nou akumulaci neprokazuji (coz by bylo v souladu s vyse
uvedenymi poznatky mozno vysvétlit vétsim starim jinak
asymptomatickych trombu). Nejvyssi intenzity akumulace
v trombu bylo na zvifecim modelu dosaZzeno druhy den
po indukci trombdzy, nasledoval pokles, s predpokladem
normalizace do pfiblizné tfi mésicd.*® FDG PET by tedy
mohla byt uzite¢na pfi potiebé odlisit ¢erstvy trombus od
starsich zmén.

Z hlediska odliseni prosté tromboézy od nddorového
trombu vétsina studii vychazi z predpokladu, Zze maligni
trombus vykazuje akumulaci vyrazné vyssi nez trombus
prosty. S pouZitim této premisy Ize pomoci FDG PET/CT
odlisit nadorovy trombus se senzitivitou 71-100 % a spe-
cificitou 64-100 %.% Dané prace viak v fadé pfipadl ne-
maji histologicky referencni standard a z pohledu casové
dynamiky akumulace v trombu diskutované vyse je zfej-
mé, Ze prosty trombus, ktery v ¢asné fazi hyperakumuluje
FDG, nelze od nadorového spolehlivé rozeznat (viz obr.
6B a 8B). Pro klinické rozhodovani je tedy patrné moz-
né pristupovat k neakumulujicimu trombu jako pravdé-
podobné benignimu. Hyperakumulujici trombus je dle
klinického kontextu spise nadorovy, mlze vsak (s mensi
pravdépodobnosti) odpovidat i organizujicimu se trombu
prostému.

Tromboembolickd pfihoda muze byt pfiznakem do-
sud nezjisténého nadorového onemocnéni. FDG PET/CT
dokaze malignity citlivé detekovat, a Ize tedy zvazit jeho

pouziti u neprovokované, nevysvétlené tromboembolie.
Nadorové onemocnéni byvd v takovéto situaci pomoci
PET/CT zachyceno v 7 % pfipadd. Literdrni vysledky jsou
vsak pomérné heterogenni. Cenna je predevsim vysoka
negativni prediktivni hodnota vysetreni, problematicky je
vyskyt falesné pozitivnich nalezd indukujicich dalsi vyset-
fovaci procedury.’

Zavér

Vyznam FDG PET v angiologii narUstd. Stala se akcepto-
vanou modalitou v managementu vaskulitid velkych cév,
je dalezitym pomocnym nastrojem v detekci infekci cév-
nich ndhrad. Méné casto se mlze uplatnit v diagnostice
cévnich nadord, spisSe experimentalnimi indikacemi jsou
v soucasné dobé detekce vulnerability aterosklerotickych
platda a diagnostika tromboembolické nemoci. Lze oc¢eka-
vat, Ze vyznam modality, véetné PET/MR, s rozvojem pfi-
strojové techniky a pfichodem specifi¢téjsich radiofarmak
déle poroste.
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Nové onemocnéni pod oznac¢enim COVID-19 (coronavirus disease 2019), tedy tézky akutni respiracni syn-
drom vyvolany koronavirem 2 (severe acute respiratory syndrome coronavirus 2, SARS-CoV-2), v soucasnosti
predstavuje naléhavy problém verfejného zdravi v celosvétovém kontextu (public health emergency of inter-
national concern, PHEIC). Podle nékterych studii muze SARS-CoV-2 vést ke kardiovaskularnim komplikacim,
jako jsou myokarditida, poskozeni myokardu, akutni infarkt myokardu, arytmie, srde¢ni selhani a kardio-
myopatie. Bylo prokazano, Ze diagnéza COVID-19 stanovena u pacientl s jiz pfitomnymi komorbiditami,
napf. onemocnénim srdce, je spojena s vy$sim rizikem umrti. PFi vySetiovani a 1é¢bé pacientd s onemocnénim
COVID-19 musi mit proto lékafi tyto mozné kardiovaskuldrni komplikace na paméti; ty ve spojeni s onemoc-
nénim COVID-19 jsou také hlavnim tématem tohoto prehledu.

© 2020, CKS.

ABSTRACT

The novel coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), is a public health emergency of international concern (PHEIC). Some studies reported SARS-
-CoV-2 may result in cardiovascular complications such as myocarditis, myocardial injury, acute myocardial
infarction, arrhythmia, heart failure, and cardiomyopathy. It has been shown that COVID-19 patients with
pre-existing medical conditions, such as heart disease, are at higher risk of increased mortality. Physicians
should be well aware of cardiovascular complications when examining and treating patients with COVID-19
infection. Therefore, the current review assesses cardiovascular complications in COVID-19.

Introduction

the latest studies relevant to the important issues to help
medical doctors in their efforts to update their knowledge
about COVID-19 pandemic. Many COVID-19 patients have

The 2019 Novel Coronavirus (COVID-19) or the severe acu-
te respiratory syndrome coronavirus 2 (SARS-CoV-2) as it
is now named, is quickly spreading from Wuhan city in
Hubei province in central China to around the world." Si-
milar to each other emerging agent, initial understanding
of the viral pathogenesis and various potential manifesta-
tions of this mysterious viral infection were limited. Gra-
dually, different aspects of clinical features of COVID-19
have been shown up, one of which was the heart and car-
diovascular manifestations.?

Here, we investigate the literature to describe the se-
veral cardiac findings in COVID-19. In other words, the
current review aims to provide a complete summary of

cardiovascular disease (CVD) or develop further heart in-
jury during the infection course.

It is well believed that the underlying heart condition
is one of the main underlying causes of severe forms of
COVID-19.2 The risk of heart muscle injury is higher in tho-
se with underlying heart disease, which may result in the
intensive care unit (ICU) admissions and increased morta-
lity among older persons. It is supposed that most of the
patients die from heart disease rather than pneumonia.
The risk of severe COVID-19 symptoms would not be si-
milar in all cardiac patients. For example, COVID-19 may
impose more cardiovascular (CV) stress in the following
conditions:* 1) immunosuppressed individuals, such as
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transplant patients, or cancer patients undergoing che-
motherapy or radiotherapy; 2) older patients and preg-
nant women with underlying cardiovascular disease, and;
3) patients with heart failure, dilated or obstructive forms
of hypertrophic cardiomyopathy or congenital cyanotic
heart disease.

The virus does not seem to infect implanted cardiac de-
vices such as pacemakers and implantable cardioverter-
defibrillator (ICD) or induce viremia leading to infective
endocarditis in individuals with valvular heart disease.®

On the other hand, COVID-19 can be imposed on pre-
existing cardiovascular disease (both congenital or ac-
quired), which may cause further complications. Cardiac
damage is much more likely in patients with previous
heart disease.® The mortality rate due to cardiac involve-
ment during COVID-19 infection in previously healthy
patients is less than others with a history of heart dis-
ease.

We should have a high clinical suspicion for perform-
ing initial tests, imaging, confirmative molecular tests,
and also considering proper isolation in patients with ei-
ther congenital or acquired heart disease to earlier diag-
nosis of COVID-19.

It has been observed that many deaths occurred in
COVID-19 patients, without any signs and symptoms of
respiratory distress.” Therefore, it was inferred that the
heart muscle infection may cause mortality; however, it
is not known that myocardial damage during hospitaliza-
tion poses greater risk and worse outcome.

The cases of COVID-19 related cardiomyopathy have
been observed abundantly, particularly during pregnan-
cy; therefore, an echocardiogram is strongly suggested in
pregnant COVID-19 patients, especially those with criti-
cally severe disease.®

There are much evidence and reports of heart engage-
ment during COVID-19 infection. COVID-19 induces car-
diovascular complications particularly in severe symptom-
atic patients which may be due to the high inflammatory
response during this illness.

Cardiac complications could be manifested with vari-
ous features. The first and foremost one is an acute car-
diac injury (ACI) which is usually defined as the elevation
of cardiac enzymes such as cardiac troponin | (cTnl) and/or
electrocardiographic changes along with the clinical find-
ings of cardiac decompensation.® This condition may re-
sult from direct cardiomyocyte injury through binding of
SARS-CoV-2 to angiotensin-converting enzyme 2 (ACE2),
systemic inflammation (manifested with proinflamma-
tory cytokines increase and due to cytokine release storm
which is the result of acute systemic inflammatory re-
sponse) or secondary hemophagocytic lymphohistiocyto-
sis or stress cardiomyopathy, myocardial oxygen demand
supply imbalance, acute coronary event, or iatrogenic
events. Any of these conditions would adversely affect
the prognosis.

Other manifestations of cardiac involvement are as
follows:?* acute coronary event resulted from inflamma-
tion-induced plaque rupture or worsening of underlying
coronary artery disease (CAD) which sometimes leads to
prothrombotic states; left ventricular systolic dysfunction
which may lead to heart failure or cardiogenic shock;
arrhythmia including both tachyarrhythmias and brady-

arrhythmias; adverse cardiac influences of some medi-
cations used for COVID-19 therapy; electrolyte abnormal-
ities such as hypokalemia is associated with the risk of
arrhythmias; and potential long-term adverse effects on
lipid profile, glucose metabolism, and cardiovascular ho-
meostasis. In brief, the inflammatory cytokine release af-
ter infection might lead to coronary blood flow decrease,
oxygen supply reduction, coronary plaque instability, and
increased thrombogenesis susceptibility.

Myocarditis is the main concern in COVID-19 related
cardiac effects.’ The method of choice for diagnosis of
myocarditis is cardiac magnetic resonance imaging (MRI)
or endomyocardial biopsy (EMB), which are not per-
formed routinely; thus the diagnosis is based on cardiac
enzymes elevation in conjunction with echocardiograph-
ic evidence of acute myocarditis (such as segmental wall
motion abnormalities, decreased left ventricular ejection
fraction or left ventricular wall thickening or pericardial
effusion) and electrocardiogram (ECG) changes (ST eleva-
tion or ST/T segment changes). COVID-19 is believed to
cause myocardial injury somehow manifested by eleva-
tion of troponin and heart failure."

Furthermore, fulminant myocarditis with cardiogenic
shock has also been observed. Some studies have been
suggested that anti-oxidative therapy such as vitamin C,
vitamin E may reduce the severity or avoid cardiac inju-
ries of severe COVID-19 infection by combatting against
the virus-induced profound immunological reactions, cy-
tokine storm and immune-cell infiltration.’?'* Another
potential condition caused by COVID-19 pneumonia is
venous and pulmonary thromboembolism, which may
present with dyspnea and sometimes hemoptysis. The
underlying reason for this potentially lethal consequence
can be the hypercoagulable state that is imposed by CO-
VID-19; therefore, close monitoring of these patients and
the performance of preventive measures would be vital.

An important complication commonly observed in the
course of COVID-19 is the endothelial damage caused by
inflammation, which induces a procoagulant state lead-
ing to venous or pulmonary thrombosis and cerebrovas-
cular disease. To avoid this critical situation, effective
anticoagulant preventive measures should be considered
based on D-dimer levels. In this condition, respiratory
decompensation with other clinical signs and symptoms
of venous thromboembolism should raise suspicion for
pulmonary embolism. Moreover, COVID-19 may mimic
pulmonary thromboembolism and it should be in the
differential diagnoses of this condition. Also, elevated D-
dimer levels (>1 pg/mL) and fibrin degradation products
(FDP) levels are strongly associated with in-hospital mor-
tality, because of the probability of disseminated intra-
vascular coagulation (DIC).™>®

It is beneficial to stratify adult patients with com-
plex congenital heart disease for the risk of developing
COVID-19 complications based on their function class. In
other word, the more complicated viral infections might
develop due to the higher stage of their cardiac symptoms.
Heart failure in the setting of COVID-19 is most commonly
the result of an exacerbation of pre-existing left ventricu-
lar dysfunction.® However, sometimes, cardiomyopathy or
pulmonary hypertension in the context of critical paren-
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chymal lung involvement and acute respiratory distress
syndrome (ARDS) may be responsible for this issue.

Because of different approaches and management, it
is important to differentiate cardiogenic and mixed shock
from septic shock and ARDS in the setting of COVID-19.
The clues to distinguish these two conditions are serum
brain natriuretic peptide (BNP) measurement and echo-
cardiography."’

Myocardial injury detected by elevation of troponin T
(TnT) levels, is the main cause of mortality in COVID-19
patients.” In addition to TnT levels elevation, which is the
result of troponin leak due to cytokine storm and myo-
cardial dysfunction, brain natriuretic peptide (BNP) is also
elevated in this condition. In one study, N-terminal (NT)-
pro hormone BNP (NT-proBNP) levels of greater than 900
pg/mL were reported to be an independent risk factor
of mortality.’®" ST-segment changes on an electrocar-
diogram, symptoms of the acute coronary syndrome such
as chest pain, arrhythmias, or evidence of heart failure,
thorough evaluation might be necessary for myocardial
involvement.

It should be noted that the detection of abnormal tro-
ponins in a critically ill COVID-19 patient does not affect
the management of the patient. However, control of blood
pressure, heart failure handling with medications, second-
ary infection treatment, maintaining renal function, and
support of respiratory function even with ventilators, are
mainstays of cardiac involvement management.

Electrocardiographic manifestations
of COVID-19 patients

Heart rhythm problems (heart arrhythmias) are one of
the common cardiovascular manifestations in COVID-19
patients. The heart palpitations are the most prevalent
and nonspecific of them which observed as a presenting
symptom some admitted patients.?® Acute cardiac injury,
which is a common feature of the severe stages of CO-
VID-19 infection is reported in up to 12% of cases.®?' It can
manifest as arrhythmias and ECG changes. The causative
mechanisms of these abnormalities may be the metabolic
imbalance or hypoxia to neurohormonal or inflammato-
ry stress imposed by the virus. Furthermore, ACE2-rela-
ted signaling pathways are also involved in cardiac injury.
Temporary S1Q3T3 pattern and subsequent reversible
nearly complete atrioventricular block (AV block) may be
due to local myocarditis or transient pulmonary artery hy-
pertension imposed by a tracheal obstruction, which may
lead to extensive small pulmonary artery compression.?
In these cases, pulmonary thromboembolism must be
ruled out. ST segment elevation and multifocal ventricu-
lar tachycardia are caused by severe hypoxia and hypo-
tension induced by critically ill patients with COVID-19.23
Clinicians should be aware of the underlying myocar-
ditis in cases with new onset of significant tachyarrhyth-
mias. It is important to know that patients with arrhyth-
mias may be susceptible to arrhythmogenic effects of
COVID-19-induced conditions such as fever, electrolyte
imbalance and antivirals, relative to their inherited de-
fect (for example long QT syndrome [LQTS], Brugada syn-
drome [BrS], short QT syndrome and catecholaminergic

polymorphic ventricular tachycardia [CPVT]).?* They may
be at especially increased risk of deadly arrhythmias if
they become feverish. Therefore, such patients must be
urgently treated with antipyretics. Interestingly, there
have even been reports of BrS that have been unmasked
by COVID-19 infection.?

Association between COVID-19 treatment
and cardiac medications

Some cardiac medications potentially affect in controlling
coronaviruses with various mechanisms.

Chloroquine

Chloroquine is an antimalarial agent that is used as an
anti-arrhythmic drug. Chloroquine inhibits SARS-CoV-2 by
increasing endosomal pH, which creates an inappropriate
environment for coronavirus replication and also blocks
virus receptor binding by altering the terminal glycosyla-
tion of ACE-2.2° Chloroquine-related cardiotoxicity mani-
fests clinically as restrictive or dilated cardiomyopathy or
conduction abnormalities. Chloroquine and hydroxychlo-
roquine, which is a safer derivative of chloroquine, block
Kv11.1 protein, which is the alpha subunit of a potassium
ion channel.”” Therefore, they can cause drug-induced
long QT intervals, syncope.?® However, this arrhythmoge-
nic effect is most probable with long-term use of other
arrhythmogenic medications like azithromycin, or in the
setting of metabolic imbalance (e.g. hypokalemia or hy-
pomagnesemia), renal insufficiency, congenital LQT pati-
ents, or overdose.

Also, chloroquine can increase the concentration of
some beta-blockers such as metoprolol, carvedilol (Coreg),
propranolol, or labetalol, hence shifting heart rate and
blood pressure.?® In these circumstances, holding class IlI
antiarrhythmic drugs, close monitoring of electrolytes,
and watchful monitoring of ECG would be reasonable.
Otherwise, cardiac monitoring would have been even un-
necessary.

ACE inhibitors (ACEls) / Angiotensin Il receptor
blockers (ARBs)

ACEIs/ARBs are a subset of medications that administra-
tion in the setting of COVID-19 has been discussed ex-
tensively and are still controversial. Currently, in pati-
ents already on medications such as ACEI/ARB, decisions
should be made carefully for continuing or stopping the
current therapy; however, it is strongly recommended to
continue these drugs during COVID-19 infection.® On the
other hand, diabetic and hypertensive patients treated
with ACE2-stimulating drugs such as thiazolidinediones
and ibuprofen can increase the severity and mortality
of COVID-19.3"32 Besides, nicotine inhalers or cigarette
smokers are at higher risk of systolic and diastolic blood
pressure elevation, and plasma ACE activity increase and
result in a poorer outcome.

Anti-retroviral drugs

Anti-retroviral medications used to treat COVID-19 may
interact significantly with cardiac drugs, hence it is ne-
cessary to consider appropriate dose modifications. For
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example, lopinavir/ritonavir may lead to QT and PR in-
terval prolongation, especially in the cases with baseline
abnormality (long QT) or those taking other QT prolon-
ging drugs.® Both ribavirin and lopinavir/ritonavir may
influence on anticoagulant dosage. For example, ribavi-
rin can increase or decrease warfarin levels or/and lopi-
navir/ritonavir may increase the levels of some drugs such
as rivaroxaban, apixaban, or/and ticagrelor may decrease
the levels of clopidogrel and prasugrel; therefore, pre-
cautions should be taken in the concomitant use of these
medications to avoid bleeding or thrombosis.?43>

HMG-CoA reductase inhibitors (statins)

Statins have been proven to be involved in the immuno-
modulatory during the treatment of various autoimmune
and infectious diseases. In COVID-19 outbreak, this class
of medication is beneficial for the limitation of infecti-
on progression. Myopathy or rhabdomyolysis may induce
due to the interaction of these drugs with lopinavir/rito-
navir.’® In other words, some members of this class inclu-
ding lovastatin and simvastatin are contraindicated in
combination with lopinavir/ritonavir, while other statins,
such as atorvastatin and rosuvastatin should be adjusted.

Corticosteroids

Corticosteroids like methylprednisolone are controversia-
Ily used to treat critical cases of COVID-19; however, they
cause fluid retention, electrolyte imbalance, and hyper-
tension as well as interacting with warfarin. The role of
steroids in COVID-19 management is very limited.3"3® Evi-
dence suggest of steroids not only have no effect on mor-
tality but also delay the clearance of the virus. However,
fulminant myocarditis is one of the conditions that would
benefit from corticosteroids.

COVID-19 and cardiovascular interventions

The COVID-19 crisis has been imposed great impacts on
healthcare settings such as cardiac care. The high-risk pro-
cedures for airborne transmission include high flow oxy-
gen, nebulization, bronchoscopy, open tracheal suctio-
ning, intubation, extubation, and non-invasive positive
pressure ventilation. Moreover, it might be necessary to
perform some cardiac procedures such as transesophage-
al echocardiography (TEE), electrophysiological (EP) stu-
dy, angiography, or cardiopulmonary resuscitation which
could be a threaten for healthcare workers.* It should
be emphasized to avoid unnecessary diagnostic tests such
as requesting cardiac enzymes or echocardiography in
these patients to minimize the working load imposed on
healthcare workers. Sterilization of catheterization labs,
EP labs, and operating rooms should also be rigidly per-
formed. To limit potential exposure to suspected or con-
firmed COVID-19 infected patients, cardiac procedures
should be categorized into semi-urgent, urgent, or emer-
gent ones, depending on the severity of the patient’s car-
diac condition and its threat for life for outpatients.*

Urgent, or emergent procedures
Urgent procedures are vital for decreasing the risk of car-
diac related morbidity or mortality. In these conditions,

active screening and maintaining a high level of suspi-
cion for COVID-19 infection is critical. Examples are as
follows:*® catheter ablation of hemodynamically compro-
mising conditions such as ventricular tachycardia (VT) or
supraventricular tachycardia (SVT) / atrial fibrillation (AF)
/ atrial flutter not responding to drugs or cardioversion;
revision of malfunctioning pacemaker leads or changing
generators critical for patient’s survival; cardiac resyn-
chronization therapy (CRT) in severe refractory heart
failure as indicated according to guidelines; and TEE for
urgent cardioversion.

Semi-urgent procedures

Semi-urgent procedures are not vital at present time but
must be performed in a better condition. These procedu-
res should also be done with appropriate personal pro-
tective equipment (PPE). Some examples are as follows:*'
VT or SVT ablation in medically refractory patients and
nonurgent cardiovascular implantable electronic device
(CIED) generator replacement.

Elective procedures

Elective procedures are not included in the above criteria.
These procedures can be postponed for several weeks or
months later. Examples include:*® premature ventricular
complex (PVQ), SVT, AF or atrial flutter ablation in stable
patients, and CRT in stable individuals or CIED upgrading.

Electrophysiology (EP)

Electrophysiologists have an important role in communi-
ty health due to arrhythmias as a great cause of cardiac
visits. A significant percent of COVID-19 patients have
been reported to have arrhythmias. Furthermore, some
patients experience cardiac arrest or asystole during
active or the convalescent phase of COVID-19.2 On the
other hand, during visiting clinics or hospitals for indivi-
duals without COVID-19 cardiac problems, increase the
risk of acquiring or transmitting the infection through
droplet or airborne producing procedures which might
be a great problem in this epidemic especially for higher
risk patients such as the elderly, pregnant, and immuno-
suppressed cases.

Such exposure puts EP personnel and physicians at
increased risk of exposure to COVID-19.# Therefore,
contact between healthcare workers and COVID-19 pa-
tients should be decreased to limit this infection spread.
One way to accomplish this purpose is by utilizing PPE.
If possible, EP consults must be done without face-to-
face contact and telehealth visits should be conducted.
Non-urgent or non-emergent procedures should be de-
layed. But, if unavoidable to visit suspected or confirmed
COVID-19 infected patients, limiting the duration of the
visits and the number of personnel involved should be
considered. All electrophysiologists should have a high
degree of suspicion for COVID-19 in any patient they
contract in the inpatient or outpatient setting. Every
patient should be questioned about any symptoms such
as fever, cough, and shortness of breath suggestive of
COVID-19, or travel history and contact with sick people.
In suspected COVID-19 infected patients PPE consisting of
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a face mask, eye shield, gown, and gloves should be tak-
en by all associated health care workers and an infection-
ist’s consultation must be done.* The ventilation system
and disinfection protocols of EP labs should be optimized
to minimize nosocomial infections.

Cardiopulmonary resuscitation (CPR)

Inevitably conditions such as cardiopulmonary arrest mi-
ght happen while CPR would be necessary for COVID-19
patients.*> CPR should be performed with the least num-
ber of participants involved in the room of a cardiac
arrest patient confirmed or suspected case of COVID-19,
with the assurance that all involved personnels have put
on proper PPE and consider airborne precautions. If possi-
ble, using video laryngoscopes is recommended to reduce
the exposure time during tracheal intubation. Healthca-
re professionals are recommended to provide bag-valve-
-mask ventilation (BMV).

COVID-19 and myocardial infarction (MI)

Another important issue is the impact of COVID-19 on
MI management.*® Due to the global fear and reluctance
to healthcare settings, hospital or outpatient visits have
been significantly reduced since the beginning of the epi-
demic. Consequently, there occur large delays in the dia-
gnosis and management of many diseases or conditions
such as MI. Delays in any intervention necessary for this
cardiac condition would affect the prognosis.*’ Also, even
if reaching in time for intervention, the environment of
catheterization laboratories can predispose to further
contamination of the surrounding area, due to the po-
sitive pressure ventilation. Therefore, special precautions
should be taken to avoid transmission. For cases in which
COVID-19 patients develop ST-segment elevation M, the
risk-benefit ratio of primary percutaneous intervention vs
fibrinolysis should be reconsidered.

Precautions

Although COVID-19 vaccine has not already been avai-
lable, vaccination against influenza could prevent super-
infections on COVID-19, which would worsen the situa-
tion.”®* Recommendations that seem to be efficient for
individuals with the underlying cardiovascular disease
include: performing strict hand hygiene and other reaso-
nable precautions especially correct face mask wearing,
staying indoors and self-quarantine , keeping on exercise,
balancing their diet and having healthy eating, avoiding
alcohol or illicit drugs, cleaning up their sleep hygiene,
avoiding close contacts especially with sick people, re-
gular taking of their cardiac medications, updating their
vaccines, and immediate medical consult in case of associ-
ated symptoms occurrence.*->!

COVID-19 and heart transplant (HT)

It is noteworthy that COVID-19 poses a significant cha-
llenge in heart transplantation, donor selection, immu-

nosuppression, and post-transplant management. Stu-
dies show that the risk of COVID-19 infection in heart
transplant recipients is not higher than the general po-
pulation if proper precautions are taken.>? Since few stu-
dies have been done in this population, the differences
in symptoms, laboratory tests, and radiographic features
have not been determined.>* Also, solid organ transplan-
tation (SOT) recipients such as heart transplant recipients
are at greater risk of COVID-19 because of their potential
anti- rejection immunosuppressive regimens. It is genera-
Ily recommended to continue heart transplantation wit-
hout changes in dose and type of immunosuppression in
recipients who have not been infected with COVID-19 or
have not been exposed to this infection in the last two to
four weeks.>* For donors, it is necessary to rule out having
a current COVID-19 infection.%¢

Conclusions

COVID-19 may cause serious cardiovascular complicati-
ons comprising myocarditis, myocardial injury, Ml, arr-
hythmia, heart failure, and cardiomyopathy. Reports are
circulating that some COVID-19 medications may increase
the risk of cardiac complications. Physicians need to in-
crease awareness of these complications while treating
COVID-19 cases.
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Kvalitativni a kvantitativni sloZeni: Dapagliflozinum propandiolum monohydricum odpovidajici dapaglifiozinum 5 mg v 1 potahované tableté. Jedna 5 mg tableta obsahuje 25 mg laktosy. Dapagliflozinum
propandiolum monohydricum odpovidajici dapaglifiozinum 10 mg v 1 potahované tableté. Jedna 10 mg tableta obsahuje 50 mg laktosy. Terapeutické indikace: Diabetes mellitus 2. typu (DM2) - u dospélych
pacientd - jako pfidavné lé¢ba k dieté a fyzické aktivité ke zlepsent kontroly glykemie - jako monoterapie, pokud je podavéani metforminu nevhodné v dusledku intolerance; - jako piidavna lécba k jinym lécivym
pfipravkum k lécbé DM2. Vysledky studii ve vztahu ke kombinované 16¢bé s jinymi lécivymi pripravky, vlivy na kontrolu glykemie a kardiovaskulami pfihody a studované populace viz SPC. Diabetes mellitus
1.typu (DM1) - u dospélych pacientli - jako pfidavna lé¢ba k inzulinu u pacientd s BMI > 27 kg/m? pokud podévéni samotného inzulinu pfi optimalizaci Iécby nevede k adekvatni kontrole glykemie. Srde¢ni
selhani (SS) - k lécbé dospélych pacientt se symptomatickym chronickym srdeénim selhénim se snizenou ejekéni frakci. Davkovéni a zptsob podani: DM2 -10 mg dapagliflozinu jednou denné. Pokud je
dapagliflozin podévan v kombinaci s inzulinem nebo inzulinovymi sekretagogy, lze uvazovat o jejich snizené davce, aby se snizilo riziko hypoglykemie. DM1 - 5 mg jednou denné, pouze jako pfidavna lécha
kinzulinu. Lé¢ba mé byt zahajovana a kontrolovéna specialisty na lé¢bu diabetu 1. typu. SS - 10 mg dapagliflozinu jednou denné. Pripravek se podavé peroralng, jednou denné, kdykoli v pribéhu dne, s jidlem
nebo mimo jidlo. Tablety se polykaji celé. Kontraindikace: Hypersenzitivita na Iécivou latku nebo na kteroukoli pomocnou latku. Zvlastni upozornéni a opatteni pro pouziti: Neni nutna Gprava davky
s ohledem na funkci ledvin. Glykemicka Gcinnost je zévisla na funkei ledvin, a proto lé¢ba nemé byt zahajovana za Gcelem zlepseni glykemické kontroly u pacientd s GFR < 60 ml/min a mé byt ukoncena, pokud
je hodnota GFR trvale nizsi nez 45 ml/min. U pacientti se SS a s poruchou funkce ledvin (GFR < 30 ml/min) jsou s dapagliflozinem pouze omezené zkusenosti. U pacientti se SS a DM2 je tieba zvazit dalsi lé¢bu
snizujici glykemii, pokud hodnota GFR trvale klesne pod 45 ml/min. Dapagliflozin nebyl studovén u pacientd se SS a DM1. Forxiga 10 mg se nedoporu¢uje k 1é¢bé SS u pacientt s DM1. U pacientd s tézkou
poruchou funkce jater je zvy$end expozice dapaglifiozinu. Nedoporucuje se upravovat davku dle véku. V disledku mechanismu G¢inku zvysuje dapagliflozin diurézu, ktera mize vést k mimému snizeni krevniho
tlaku. Opatrnosti je zapotfebi u pacientd, u kterych mize pokles krevniho tlaku vyvolany dapagliflozinem predstavovat riziko. DM2 - U pacientti [écenych inhibitory spole¢ného transportéru pro sodik a glukdzu
(SGLT2i), byly vzécné hléeny pripady diabetické ketoacidézy (DKA), u rizikovych pacientd je nutno uzivat SGLT2i opatrné. DM1-V klinickych studiich s dapagliflozinem méli pacienti s DM1 vyssi vyskyt piihod
DKA nez ve skupiné s placebem. Pred zahéjenim Iécby maji byt pacienti vySetfeni s ohledem na riziko DKA. Vice informaci viz SPC. Pokud se vyskytnou znamky nebo symptomy ketoaciddzy, maji byt pacienti
pouceni, aby si zméfili hladiny ketond. Po uvedenf pfipravkd SGLT2i na trh byly u pacientd hlaseny pfipady nekrotizujici fasciitidy perinea (Fournierova gangréna) - jde o vzécnou, ale zdvaznou a potencialné
zivot ohrozujici piihodu, ktera vyzaduje neodkladnou 1é¢bu a je tieba poucit pacienta. Vyluc¢ovani glukézy moci mize byt spojeno se zvy$enym rizikem infekci mocovych cest. Zkusenosti s dapagliflozinem
u pacientt se SS ve tfidé IV podle NYHA jsou omezené Ve studiich pacientt s DM2 s SGLT2i byl pozorovan zvyseny vyskyt amputaci na dolnich koncetinach a neni zndmo, zda jde o skupinovy Gcinek. Je
dulezité poucit pacienty o pravidelné preventivni péci o nohy. Starsi pacienti (> 65 let) mohou byt rizikovéjsi z pohledu objemové deplece. Interakee s jinymi lécivymi piipravky a jiné formy interakce:
Dapagliflozin muze zvySovat diureticky G¢inek thiazidd a Klickovych diuretik a mize zvySovat riziko dehydratace a hypotenze. U pacientd s DM1 a znamym rizikem Casté nebo zévazné hypoglykemie, muize b)’/t
nezbytné snizit davku inzulinu v dobé zahajeni lécby dapagliflozinem, aby se snizilo riziko hypoglykemie. NedoporUCUJe se monitorovat glykemii metodou stanoveni 1,5-AG, nebot méfeni neni u pauentu
uzivajicich SGLT2i spolehlivé. Téhotenstvi a kojeni: Nejsou dostupné idaje o pouZiti dapagliflozinu u téhotnjch Zen. Jakmile je zjiSténo téhotenstvi, musf se lécba dapaghflozmem prerusit. Neni znamo, zda
se dapagliflozin a/nebo jeho metabolity vylucup do I|dskeho materského mléka. Ucinky na schopnost fidit a obsluhovat stroje: Pr\pravek Forxiga nema zadny vliv nebo mé zanedbatelny vliv na schopnost
fidit nebo obsluhovat stroje. Pacienti maji byt upozoméni na riziko hypoglykemie, pokud je dapagliflozin podavan soubéiné s derivéty sulfonylmocoviny nebo s inzulinem. NeZadouci tcinky: Nejcastéji
hlagenymi nezadoucimi tcinky v klinickych studiich byly infekce pohlavnich organd, vyskyt hypoglykemif byl srovnatelny s placebem, jejich frekvence se zvysila pfi kombinaci se SU & inzulinem. DalSimi Castymi
nezadoucimi Gcinky byly infekce mocovych cest, DKA (DM1, u DM2 vzécné), zavrat, dysurie, polyurie, bolest zad, zvy$eny hematokrit, snizené renélni clearance kreatininu béhem zahéjeni 1é¢by, dyslipidemie
a vyrazka. Méné Casté jsou plisiiové infekce, objemova deplece, Zizen, zacpa, sucho v Ustech, nykturie, vulvovaginalni pruritus, pruritus genitalu, zvy$eny kreatinin ¢i zvy$ena mocovina v krvi, snizena télesna
hmotnost, velmi vzacné angioedém. U pacient uzivajicich inhibitory SGLT2, véetné dapagliflozinu, byly velmi vzacné hlaseny pripady Fournierovy gangrény. Bezpecnostni profil dapagliflozinu u subjektd se
SS a DM1 byl podobny profilu bezpeénosti dapagliflozinu u subjektt s DM2. Vyjimkou byl vy$si vyskyt pfihod DKA ve studiich s DM1. Dapagliflozin 10 mg se nemé pouzivat k 16¢bé paderm‘] s DM1. Zvlastni
opatieni pro uchovavani: Nevyzaduje se. Druh obalu a velikost baleni: Al/Al blistr, 30x1 a 90x1 potahovana tableta v perforovanych jednodavkovych blistrech. Drzitel rozhodnuti o registraci: AstraZeneca
AB, SE 15185 Sédertalje, Svédsko. Registraéni Eisla: EU/1/12/795/004-005, EU/1/12/795/009-010. Datum revize textu: 3. 11. 2020. © AstraZeneca 2020. Registrovana ochranné zndmka FORXIGA je
majetkem AstraZeneca plc. Referencni ¢islo dokumentu: 03112020API. Pripravek Forxiga 5 mg neni v CR hrazen z prostfedka vefejného zdravotniho pojistént. Pripravek Forxiga 10 mg je v CR castecné hrazen
z prostredku vefejného zdravotniho pojisténi. Prectéte si pozorné Gplnou informaci o pripravku, kterou naleznete na webovych strankach Evropské agentury pro lécivé pripravky (EMA) http://ema.europa.eu
nebo na adrese zastupce drzitele rozhodnuti o registraci v CR: AstraZeneca Czech Republicss. r. 0., U Trezorky 921/2, 158 00 Praha 5 - Jinonice, tel.: +420 222 807 111, http://www.astrazeneca.cz

Zkracena informace o lécivém pripravku XIGDUO® 5 mg/850 mg potahované tablety, XIGDUO® 5 mg/1 000 mg potahované tablety

Kvalitativni a kvantitativni slozeni: Dapagliflozinum 5 mg a metformini hydrochloridum 850 mg nebo 1000 mg v potahované tableté. Terapeutické indikace: Pripravek Xigduo je indikovén k 16¢bé
diabetu 2. typu (DM2) jako doplnék k dietnim a rezimovym opatfenim u pacientd, u kterych neni glykemie dostateéné upravena maximalni tolerovanou davkou samotného metforminu, v kombinaci s dal$imi
[écivymi pipravky, k lé¢bé diabetu u pacientd, u kterych neni glykemie dostate¢né upravena metforminem a témito lécivymi pfipravky, u pacientd, kteff jsou jiz lé¢eni kombinaci dapagliflozin a metformin
v jednotlivych tabletach. Vysledky studi ve vztahu ke kombinované 16¢bé s jinymi lécivymi pfipravky, vlivy na kontrolu glykemie a kardiovaskularni pfihody a studované populace viz. SPC. Davkovéni a zpusob
podani: Dospéli s normalni funkei ledvin (GFR = 90 ml/min): jedna tableta dvakrat denné. U pacientu prevedenych ze samostatnych tablet s dapagliflozinem a metforminem ma byt celkova denni davka
dapagliflozinu 10 mg a davka metforminu stejna nebo co nejvice podobna, jako davka dosud uzivana. GFR ma byt vyetfena ped zahdjenim lécby pripravky s obsahem metforminu. Davkovani u pacientd
s poruchou funkee ledvin: - Maximélni dennf davka metforminu je 3000 mg a ma byt rozdélena do 2-3 dennich davek. Maximélni denni davka dapagliflozinu je 10 mg. Lé¢ba nemé byt zahéjena u pacientd
s GFR < 60 ml/min a ma byt ukoncena, pokud je hodnota GFR trvale nizsi nez 45 ml/min. Maximalni davka dapagliflozinu pfi GFR 45-59 ml/min je 10 mg, maximalni denni davka metforminu je 2000 mg.
Zvl48té u starsich pacientd je nezbytné monitorovat funkei ledvin jako preventivni opatfeni metforminem navozené laktétove acidozy. Pripravek Xigduo se nesmi podavat pacientim s poruchou funkce jater.
Pripravek Xigduo se podévé dvakrét denné v pribéhu jidla. Kontraindikace: Pripravek Xigduo je kontraindikovan u pacientd s hypersenzitivitou na lécivé latky nebo na kteroukoli pomocnou latku tohoto
pfipravku; s jakymkoliv typem akutni metabolické aciddzy (laktatova, diabeticka ketoacidéza); diabetickym predkomatdznim stavem; zavaznym renalnim selhanim (GFR < 30 ml/min); akutnimi stavy, které
potencilné predisponuii k alteraci funkce ledvin (dehydratace, zavaina infekce, $ok); akutnim nebo chronickym onemocnénim, které mize vyvolat tkafiovou hypoxii; poruchou funkce jater; akutnf intoxikaci
alkoholem, alkoholismem. Zvlastni upozornéni a opatfeni pro poutiti: Laktatova acidéza je velmi vzacnd, ale zévazné metabolicka komplikace v disledku kumulace metforminu, slozky Xigduo. Doporuéuje
se monitorovat funkce ledvin pried zahéajenim lécby a naskledné v pravidelnych intervalech. V disledku mechanismu tcinku zvysuje dapaglifiozin diurézu, kterd muze vést k mirnému snizeni krevniho tlaku.
Opatrnosti je zapotfebi u pacientd, u kterych mize pokles krevniho tlaku vyvolany dapagliflozinem predstavovat riziko. U pacientt lé¢enych inhibitory spole¢ného transportéru pro sodik a glukosu (SGLT2i),
byly vzécné hléseny pripady diabetické ketoacidézy (DKA), u rizikovych pacient je nutno uzivat SGLT2i opatrné. Pred zahéjenim lé¢by maji byt pacienti vySetfeni s ohledem na riziko DKA. Vice informaci viz SPC.
Pokud se vyskytnou znamky nebo symptomy ketoacidézy, maji byt pacienti pouceni, aby si zméfili hladiny ketont. Lé¢ba ma byt prerusena u pacientd, ktefi jsou hospitalizovani z divodu velkych chirurgickych
vykond nebo vazného akutniho onemocnéni a je doporuceno u nich monitorovat ketony (pfednostné z krve). U pacientd uzivajicich SGLT2i, véetné dapagliflozinu, byly velmi vzacné hléseny piipady Fournierovy
gangrény. Vylu¢ovani glukosy mo¢i mize byt spojeno se zvysenym rizikem infekci mocovych cest. Ve studiich s jinym SGLT2i byl pozorovan zvyseny vyskyt amputaci na dolnich koncetinach a neni znamo, zda
jde o skupinovy Gcinek. Je dulezité poucit pacienty o pravidelné preventivni péci o nohy. Metformin mé byt vysazen pred nebo v dobé provedeni operace ¢i zobrazovaciho vysetfeni a jeho podavani nesmi
byt znovu zahdjeno nejméné 48 hodin po provedent vysetfeni a za predpokladu, Ze byla znovu vyhodnocena rendlni funkce a bylo zjisténo, Ze je stabilni. Interakce s jinymi lécivymi pfipravky a jiné formy
interakce: Soubéiné opakované podavéani davek dapaglifiozinu a metforminu zdravym dobrovolnikim neméni zasadné farmakokinetiku dapagliflozinu nebo metforminu. Dapagliflozin - mize zvy$ovat
diureticky ucinek thiazidd a klickovych diuretik a mize zvySovat riziko dehydratace a hypotenze. Pokud je dapagliflozin podavan v kombinaci s inzulinem nebo inzulinovymi sekretagogy, je vhodné zvézit
snizeni davky téchto pfipravky, aby se sniilo riziko hypoglykemie. Metformin - konzumace alkoholu a pfipravkii s alkoholem se mé vylou¢it. Doporucuje se peclivé monitorovani glykemické kontroly, pokud se
soubézné podavaji kationtové 1écivé pripravky, které se eliminujf rendlni tubularni sekreci. Je tfeba provadét castéjsi kontroly krevni glukozy pfi lécbé glukokortikoidy, diuretiky a beta-2-agonisty. Téhotenstvi
a kojeni: Xigduo se nedoporucuje podavat v prubéhu téhotenstvi ani kojeni. U¢inky na schopnost fidit a obsluhovat stroje: Pacienti maji byt upozornéni na riziko hypoglykemie, pokud je dapagliflozin
podavan soubézné s pripravky, které zptsobuji hypoglykemii. Nezadouci uéinky: S pripravkem Xigduo nebyly provedeny zadné terapeutické klinické studie, ale byla prokazana bioekvivalence pipravku
Xigduo s dapagliflozinem a metforminem podavanymi soucasné. Nejastéji hlasenym nezadoucim tcinkem byla hypoglykemie, zejména piikombinované lécbé se sulfonylmoéovinou ¢i pridanim k inzulinu,
dale gastromtestma\m symptomy. Casto hlasenymi nezadoucimi Ucinky byly déle infekce pohlavnich organ (vulvovaginitida, balanitida) a mocovych cest, poruchy chuti, zavrat, dysurie, polyurie, bolest zad,
zvjSeny hematokrit, snizena renalni clearance kreatininu béhem zahajent [écby, dyslipidémie a vyraika. ZvlaStni opatfeni pro uchovévani: Nevyzaduje se. Druh obalu a velikost baleni: PVC/Aclar/Al blistr
60, resp. 196 potahovanych tablet v neperforovanych blistrech. Drzitel rozhodnuti o registraci: AstraZeneca AB, SE 151 85 Sodertélje, Svédsko. Registraéni €isla: EU/1/13/900/004, EU/1/13/900/010,
EU/1/13/900/012. Datum revize textu: 19.11.2019. © AstraZeneca 2019. Registrovana ochranna znamka XIGDUO je majetkem AstraZeneca plc. Referencni ¢islo dokumentu: 19112019API. Pipravek Xigduo
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*LP Forxiga, Xigduo prokézaly signifikantni snizeni hospitalizaci pro srdeéni selhani, progrese chronického onemocnén ledvin a vzniku a progrese albuminurie’
**P Forxiga je indikovan k lé¢bé dospélych pacientd se symptomatickym chronickym srdecnim selhanim se snizenou ejekéni frakei.!

Reference: 1. SmPC pfipravkii Forxiga, Xigduo. 2. Persson F et al., CVD-REAL Nordic, Diabetes Obesity and Metabolism 2017. DOI: 101111/dom13077. 3. SUKL, www.sukl.cz.
4, SPC Invokana. 5. SPC Jardiance. 6. SPC Steglatro.
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Diabetes mellitus 2. typu je Casto pfitomen u nemocnych se srdecnim selhdnim a je spojen s vysokou morbidi-
tou a mortalitou. V poslednich letech byly zaznamendany vyznamné pokroky v [é¢bé diabetes mellitus 2. typu
(DM2T) s nékolika antidiabetiky s neutralnimi, ¢i dokonce pozitivnimi kardiovaskularnimi ucinky. Predevsim
ovlivnéni srdecniho selhani nékterymi z nich, jako jsou inhibitory dipeptidylpeptidazy-4 (DPP-4), agonisté
receptoru pro glukagonu podobny peptid 1 (GLP-1) a inhibitory sodiko-gluk6zového kontransportéru 2
(SGLT2). Odborné stanovisko Evropské kardiologické spole¢nosti/Asociace srde¢niho selhdni bylo publikova-
no v fijnu 2019 a v ¢ervnu 2020.
Dapagliflozin, pfedstavitel inhibitort SGLT2, byl testovan ve tfech velkych mortalitnich klinickych studiich
DECLARE, DAPA-HF a ve studii DAPA-CKD. Pfinasime hlavni vysledky téchto klinickych studii, pfedevsim se
zamérenim na dapagliflozin a ovlivnéni srde¢niho selhani.

© 2020, CKS.

ABSTRACT

Type 2 diabetes mellitus (T2DM) is common in patients with chronic heart failure and is associated with high
morbidity and mortality. Significant advances have recently occured in the treatment of T2DM and cardio-
vascular diseases. Several new glucose lowering drugs have shown either neutral or positive cardiovascular
effect especially on hospitalisations, but also on mortality. Some of these drugs have safety characteristics
with strong practical implication in heart failure, for example dipeptidyl peptidase-4 inhibitors (DPP-4), glu-
cagon-like peptide-1 receptor agonists (GLP-1) and sodium-glucose co-transporters type 2 inhibitors (SGLT-
2). Position paper of the European Society of Cardiology/Heart Failure Association was published in October
2019 and in June 2020.

Dapagliflozin as a representative of SGLT2 inhibitors was tested in three big clinical trials DECLARE, DAPA-
-HF, and DAPA-CKD. We present the main results of these trials, with the main attention of the influence of
dapagliflozin on heart failure.

Diabetes mellitus 2. typu (DMZ2T) je casto pfitomen (20-40
%) u nemocnych se srde¢nim selhdnim a je spojen s vysokou
morbiditou a mortalitou."? Zvy$eny glykovany hemoglobin
je jednim z ukazatell progndézy nelécenych diabetikt. Jak-
mile vSak zacnou byt Iéceni perordlnimi antidiabetiky, vztah
mezi glykovanym hemoglobinem a prognézou prestava byt
linedrni. Za optimalni se v soucasné dobé povazuje hodnota
glykovaného hemoglobinu 7,0-7,9 % a tuto optimaIni kon-
trolu doporucuji i evropské guidelines pro Iécbu srde¢niho
selhdni z roku 2016,># i kdyz néktefi autofi tuto tésnou kon-
trolu zpochybriuji a vysvétluji to zvysenym rizikem hypogly-
kemie. Spolecné s glykemii by méla byt samoziejmé spravna
kontrola krevniho tlaku, hmotnosti a cholesterolu.>®

Nova peroralni antidiabetika, jako jsou inhibitory di-
peptidylpeptidazy-4 (DPP-4), agonisté receptoru pro
glukagonu podobny peptid 1 (GLP-1) a inhibitory sodi-
ko-glukézového kontransportéru 2 (SGLT2) vsak maiji
pravdépodobné jesté i jiny kardiovaskularni efekt, nez
je kontrola diabetes mellitus, a mluvime o pleiotropnim
ucinku, ktery zahrnuje napf. renoprotektivni ucinek (inhi-
bitory SGLT2), hypolipidemicky ucinek (vSechny tfi skupi-
ny), gastrointestinalni uc¢inek (inhibitory DPP-4 a agonisté
receptoru pro GLP-1), uc¢inek na jatra a pankreas (vSechny
tfi skupiny), antihypertenzni ucinek (vSechny tfi skupiny)
¢i primy efekt na srde¢ni metabolismus (inhibitory SGLT2).
Kardiovaskularni klinické studie z poslednich let prokaza-
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ly pozitivni efekt na snizeni morbidity a mortality prede-
vsim u agonistld receptoru pro GLP-1 a inhibitord SGLT2.5

Jiz od roku 2008 Ufad pro kontrolu potravin a lé¢iv
(Food and Drug Administration, FDA) a Evropska Iékova
agentura (European Medicines Agency, EMA) vyzaduiji
u novych perordlnich antidiabetik prikaz kardiovasku-
larni bezpecnosti, protoze nékteré klinické studie nazna-
Covaly moznost zvyseni kardiovaskuldrnich pfihod, pre-
deviim srdecniho selhani. Vétsina klinickych studii méla
jako primarni cilovy ukazatel mortalitu, nefatalni infarkt
myokardu a nefatalni cévni mozkovou pfihodu a jako
kombinovany cilovy ukazatel hospitalizace pro srdecni
selhdni. Ve vétsiné téchto studii méli nemocni diabetes
mellitus 2. typu a soucasné byli v kardiovaskularni sekun-
darni prevenci, v posledni dobé se viak objevuji i studie
u nemocnych v primdrni prevenci, a dokonce bez diabetes
mellitus.>7-"

Inhibitory sodiko-gluk6zového
kontransportéru 2 (SGLT2)

Inhibitory SGLT2 (empagliflozin, canagliflozin, dapagli-
flozin a ertugliflozin) pusobi zcela jinym principem nez
inhibitory DPP-4 a agonisté receptoru pro GLP-1, a to
inhibici renalni reabsorbce glukézy. Tyto pripravky v kli-
nickych studiich prokazaly nejvice kardioprotektivni efekt
(tabulka 1) a odborné stanovisko ESC k jejich uziti bylo
publikovdno v leto$nim roce.>"

V prvni z téchto studii EMPA-REG OUTCOME s empagli-
flozinem u diabetikd 2. typu v sekundarni prevenci do-
Slo ke 14% snizeni primarniho cilového ukazatele s 38%
snizenim celkové mortality (3,7 % vs. 5,9 %) a soucasné
s vyznamnym snizenim hospitalizaci pro srde¢ni selhani
(2,7 % vs. 4,1 %)."” Tyto vysoce pozitivni vysledky potvr-
zuje i metaanalyza studii s empagliflozinem. Proto je em-
pagliflozin doporucen jiz v guidelines pro Iécbu srde¢niho
selhdni z roku 2016.3413

Program CANVAS zahrnuje celkem dvé studie CANVAS
a CANVAS-R, kdy 66 % nemocnych je v sekundarni prevenci
a 34 % v primarni prevenci." Lé¢ba canagliflozinem signi-
fikantné o 14 % snizila primarni cilovy ukazatel oproti pla-
cebu, hospitalizace pro srdecni selhani byly snizeny o 33 %.

Tabulka 1 - Studie s inhibitory SGLT-2

Podobné studie CREDENCE s canagliflozinem prokaza-
la pozitivni efekt tohoto Iéku predevsim na renalni funk-
ce s 34% redukci zhor3eni ledvinnych funkci u nemocnych
na optimalni davce inhibitora angiotenzin konvertujici-
ho enzymu (ACE) nebo All antagonista. Navic tato studie
prokazala vyznamné snizeni primarniho cilového ukaza-
tele a hospitalizaci pro srdecni selhani (pomér rizik [HR]
0,69, interval spolehlivosti [CI] 0,57-0,83, p < 0,01), coz
potvrzuje teorii, Ze inhibitory SGLT2 by mohly byt kar-
diorenalné protektivni a snizovat mnozstvi hospitalizaci
pro srde¢ni selhdni i u nemocnych se snizenymi rendlnimi
funkcemi.

Konecné vysledky studie DECLARE byly prezentovany
na kongresu American Heart Association (AHA) v Chicagu
v listopadu 2018 a soucasné publikovany v ¢asopise New
England Journal of Medicine.*'>1

Béhem run-in periody bylo zafazeno 25 698 nemoc-
nych, ze kterych 17 160 splnilo vstupni kritéria, z toho
6 971 (40,6 %) mélo potvrzené kardiovaskularni one-
mocnéni a 10 189 (59,4 %) mélo vice rizikovych faktorl.
Celkem 3 962 nemocnych ukoncilo studii pfedc¢asné, na
dapagliflozinu 1 811 z 8 574 (21,1 %), na placebu 2 151
z 8 569 (25,1 %) a celkova doba sledovani doséhla 69 547
paciento-roka.

Dapagliflozin mél pozitivni vliv na rdzné kardiovasku-
larni rizikové faktory: pacienti na dapagliflozinu méli nizsi
hodnotu glykovaného hemoglobinu, béhem studie navic
9,5 % nemocnych na dapagliflozinu dostalo 1é¢bu agonisty
receptoru pro GLP-1a 11,4 % na placebu. Otevienou lécbu
inhibitory SGLT2 dostalo na dapagliflozinu 3,4 %, zatim-
co na placebu 6,1 %. Nemocni na dapagliflozinu méli nizsi
hmotnost o 1,8 kg, nizsi systolicky krevni tlak 0 2,7 mm Hg
a niz3i diastolicky krevni tlak 0 0,7 mm Hg.

Dapagliflozin splnil pfeddefinované kritérium pro no-
niferioritu pro MACE (zavazné nezadouci kardiovasku-
larni ptrihody, umrti z kardiovaskularnich pfricin, infarkt
myokardu a ischemickd cévni mozkové prihoda) (8,8 %
vs. 9,4 %, p < 0,001 pro noninferioritu). Dapagliflozin
ved| k nizsimu vyskytu umrti z kardiovaskularnich pficin
a hospitalizaci pro srdecni selhani (4,9 % vs. 5,8 %, p =
0,005), coz byla jasna superiorita pro dapagliflozin. Tento
cil byl splnén predevsim diky nizsimu poctu hospitalizaci
pro srdecni selhdni a tento vysledek byl podobny u ne-

Medikace Studie Pocet Charakteristika pacientd Hospitalizace pro srdecni selhani  p
pacientt (HR, 95% interval spolehlivosti)

Empagliflozin EMPA-REG OUTCOME 7 020 Potvrzené ASKVO 0,65 (0,50-0,85) 0,002

Empagliflozin EMPEROR-Reduced 3730 Srdecni selhani se snizenou  0,65-0,86 0,001
ejekeni frakei

Canagliflozin CANVAS 10 142 Potvrzené ASKVO v 66 %, 0,67 (0,52-0,87) -
rizikové faktory v 34 %

Canagliflozin CREDENCE 4401 Renalni onemocnéni 0,61 (0,47-0,80) < 0,001

Dapagliflozin DECLARE-TIMI 58 17 160 Potvrzené ASKVO v 41 %, 0,73 (0,61-0,88) -
rizikové faktory v 59 %

Dapagliflozin DAPA-HF 4744 Symptomatické srdecni 0,70 (0,59-0,83) 0,009
selhani

Dapagliflozin DAPA-CKD 4304 Snizené renalni funkce 0,71 (0,55-0,92) 0,009

ASKVO - aterosklerotické kardiovaskularni onemocnéni; HR — pomér rizik.
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Dapagliflozin 10 mg
+ standardni péce
Placebo
+ standardni péce

e Lo >
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6 atd. Primarni cilovy ukazatel: 844

4 744 pacientt
+218 let ]
+ Sibez DM2T §
- Symptomatické HFrEF (tfida NYHA II-IV) 22 ]
mésice TR
+ EF LK £ 40 % v poslednich 12 mésicich T2
- Zvysené NT-proBNP 9
« éGFR 2 30 ml/min/1,73 m2 e
« Zavedena lécba HFrEF
1
Navstéva 1 Navstéva 2 )
(zafazeni) (randomizace) Den 14
Den -14 Den0

4 Navitéva5  Navit
Den 120 Kazdych 120 dni Median sledovani: 18,2 mésice

Ukongeni: ¢erven 2019

Den 60

Primarni cilovy ukazatel

e Doba do prvniho vyskytu
umrti z KV pficin,
hospitalizace pro SS nebo
urgentni navstéva pro SS

Sekundarni cilové ukazatele

e Doba do umrti z KV pfi¢in nebo hospitalizace pro SS
e Zména v dotazniku kvality Zivota (KCCQ) v 8. mésici
e Doba do poklesu GFR o > 50 % nebo renalni selhani

o Umrti z jakékoliv pFiginy

Obr. 1 - Usporadani studie DAPA-HF. Posouzeni dapagliflozinu u nemocnych s chronickym HFrEF s i bez DM2T.37-223 DM2T - diabetes mellitus
2. typu; EF - ejekeni frakce; eGFR - odhadovana glomerularni filtrace; GFR — glomeruldrni filtrace; HFrEF — srdecni selhdni se snizenou ejekéni

frakci; KV - kardiovaskularni; LK — leva komora; SS - srde¢ni selhani.
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Obr. 2 - Primarni cilovy ukazatel: umrti z kardiovaskularnich pficin
nebo hospitalizace pro srdecni selhdni nebo urgentni navstéva pro
srdecni selhani. DAPA - dapagliflozin; HR - pomér rizik; NNT - num-
ber needed to treat; RRR- sniZeni relativniho rizika.

McMurray J. Presentation at: European Society of Cardiology Congress. September
1, 2019; Paris, France.

mocnych s prokazanym kardiovaskularnim onemocnénim
i bez néj (7,8 % vs. 9,3 %) a u nemocnych s vicecetnymi
rizikovymi faktory bez kardiovaskularniho onemocnéni
(2,8 % vs. 3,4 %). Samoziejmé u nemocnych s viceCetnymi
rizikovymi faktory byl tento vyskyt témér trikrat nizsi nez
u nemocnych s prokdzanym kardiovaskuldrnim onemoc-
nénim. U nemocnych s prokdzanym kardiovaskularnim
onemocnénim byl vyskyt MACE 13,9 % vs. 15,3 %, zatim-
co u nemocnych pouze s rizikovymi faktory se nelisil (5,3
% vs. 5,2 %).

Renalni kompozitni cilovy ukazatel byl 4,3 % na dapagli-
flozinu a 5,6 % na placebu (p < 0,01), pocet umrti byl stati-
sticky nevyznamné nizsi na dapagliflozinu 6,2 % vs. 6,6 %.
Béhem celé studie doslo k 3 724 (43,4 %) nezadoucim
ucinkdim u nemocnych léc¢enych dapagliflozinem a u 3 871
(45,2 %) nemocnych na placebu, z ¢ehoz jako zdvazné bylo

hlaseno 2 925 (34,1 %) ucinkl na dapagliflozinu a 3 100
(36,2 %) na placebu. Hypoglykemii bylo méné pfi aktivni
lécbé: 58 (0,7 %) dapagliflozin, 83 (1,0 %), placebo (p =
0,02), naopak ketoacidéz bylo pfi aktivni |é¢bé vice: 27 (0,3
%), resp. 12 (0,1 %) (p = 0,02). Tento vyskyt byl ale celkové
tak nizky, Ze z néj nelze délat vétsi zavéry. Zhorseni renal-
nich funkci bylo castéjsi na placebu, urogenitalni infekce
na dapagliflozinu. Fourniérova gangréna (polymikrobidlni
infekce muzského genitalu) byla zaznamendna v jednom
pfipadé u pacientl lécenych dapagliflozinem a v péti pfi-
padech pacientd uzivajicich placebo. Vyskyt nddorového
onemocnéni mocového méchyre byl v 0,3 % na dapagliflo-
zinu av 0,5 % na placebu (p = 0,02).

Na studii DECLARE navazuje studie DAPA-HF prezento-
vana na kongrese ESC v Pafizi na za¢atku zari 2019. Studie
DAPA-HF je prvni klinickd studie s inhibitorem SGLT2 da-
pagliflozinem u nemocnych se srde¢nim selhanim s i bez
diabetes mellitus. Studie screenovala 8 134 nemocnych
a randomizovala 4 744 nemocnych se srdecnim selhanim
a snizenou ejekéni frakci (< 40 %) na dapagliflozin 10 mg
(2 373 nemocnych) a placebo (2 371 nemocnych), pfidané
ke standardni 1écbé inhibitory ACE, All antagonisty nebo
sacubitril/valsartanem (94 %), k beta-blokatordm (96 %)
a blokatordm mineralokortikoidnich receptord (71 %).
Usporadani studie ukazuje obrazek 1. Primarnim cilovym
ukazatelem bylo zhorseni srde¢niho selhani nebo umrti
z kardiovaskularnich pficin. Prlmérna doba sledovani do-
sahovala 18,2 mésice. Zakladni charakteristika nemocnych
byla podobna registrdm srde¢niho selhani a polovina ne-
mocnych (58 %) neméla diabetes mellitus. Primérny vék
byl 66 let a 23 % bylo Zen. Primérna ejek¢ni frakce byla
31 %, 68 %, resp. 67 % nemocnych bylo ve tfidé NYHA
(New York Heart Association) Il, 31 %, resp. 32 % ve tfidé
NYHA Il a 1 % ve tfidé NYHA IV (tabulky 2 a 3).

Primarnim ciovym ukazatelem bylo umrti z kardiovas-
kuldrnich pficin nebo hospitalizace pro srdecni selhani
¢i urgentni ndvstéva pro srdecni selhani a dapagliflozin
snizil tento primarni cilovy ukazatel o 26 % (p < 0,00001)
(obr. 2). Prvni epizoda zhor3eni pro srdecni selhani byla



NYHA, n (%)

Il 1606 (67,7) 1594 (67,4)

11l 747 (31,5) 751 (31,7)

\Y 20 (0,8) 23 (1,0)
Srdecni frekvence 71,5+ 11,6 71,5+11,8
STK (mm Hg) 122,0 + 16,3 121,6 + 16,3
Ejekéni frakee (%) 31,2+6,7 30,9 +6,9
Median NT-proBNP (pg/ml) 1428 1446
Fibrilace sini, n (%) 916 (38,6) 902 (38,0)
Hospitalizace pro srdec¢ni 1124 (47,4) 1127 (57,3)
selhani, n (%)
Diabetes mellitus, n (%) 993 (41,8) 990 (41,8)
GFR prdmér (ml/min/1,73 m?) 66,0 + 19,6 65,5 + 19,3
ICD, n (%) 622 (26,2) 620 (26,1)
BIV, n (%) 190 (8,0) 164 (5,9)

BIV - biventrikularni stimulace; BMI - index télesné hmotnosti; GFR
- glomerularni filtrace; ICD - implantabilni kardioverter-defibrila-
tor; NT-proBNP — N-terminalni fragment natriuretického propep-
tidu typu B; NYHA — New York Heart Association; STK - systolicky
krevni tlak.

Tabulka 3 - Vstupni medikace pro srdecni selhani a diabetes

mellitus ve studii DAPA-HF

Dapagliflozin  Placebo

(n=2373) (n=2371)
Medikace pro srdecni selhani, n (%)
Diuretika 2216 (93,4) 2217 (93,5)
Inhibitory ACE 1332 (56,1) 1329 (56,1)
Sartany 675 (28,4) 632 (26,7)
Sacubitril/valsartan 250 (10,5) 258 (10,9)
Beta-blokatory 2 278 (96,0) 2 280 (96,2)
Blokatory mineralokortikoid- 1696 (71,5) 1674 (70,6)
nich receptort
Digitalis 445 (18,8) 442 (18,6)
Medikace na snizeni glykemie, n (%) (jen pro nemocné s DM)
Biguanidy 504 (50,8) 512 (51,7)
Sulfonylurea 228 (23,0) 210 (21,2)
Inhibitory DPP-4 161 (16,2) 149 (15,1)
Agonisté receptoru pro GLP-1 1 (1,1) 10 (1,0)
Inzulin 274 (27,6) 266 (26,9)

ACE - angiotenzin konvertujici enzym; DM - diabetes mellitus; DPP-4
— dipeptidylpeptidaza-4; GLP-1 - glukagonu podobny peptid 1.
Poznamka: 993 (41,8 %) nemocnych na dapagliflozinu a 990

(41,7 %) na placebu mélo diabetes mellitus.
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Tabulka 2 - Vstupni charakteristika ve studii DAPA-HF 20
Dapagliflozin  Placebo I
(n=2373) (n=2371) .- 30% RRR
Vék (roky) 662£11,0  665£108 £ peoooes pAPA
Zeny, n (%) 564 (23,8) 545 (23,0)
BMI (kg/m?) 28,2+ 6,0 28,1£5,9 3
Bélosi 1662 (70 %) 1671 (70,5 %) X5

1 [ [ [ [ [l [l [ [
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v riziku Mésice od randomizace
DAPA 2373 2305 2221 2147 2002 1560 1146 612 210

Obr. 3 - Soucasti primarniho cilového ukazatele: prvni epizoda
zhorseni srdecniho selhani. DAPA - dapagliflozin; HR — pomér rizik;
RRR- snizeni relativniho rizika.

McMurray J. Presentation at: European Society of Cardiology Congress. September
1, 2019; Paris, France.
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Obr. 4 - Soucasti primarniho cilového ukazatele: umrti z kardiovas-
kularnich pficin. DAPA - dapagliflozin; HR - pomér rizik; RRR- sni-
Zeni relativniho rizika.

McMurray J. Presentation at: European Society of Cardiology Congress. September
1, 2019; Paris, France.

snizena 0 30 % (p < 0,00003) (obr. 3) a riziko umrti z kar-
diovaskularnich pfi¢in 0 18 % (p = 0,029) (obr. 4). 0 17 %
bylo snizeno i riziko celkového umrti (p = 0,022). Zajimavé
bylo, Ze nebyl zaznamenan rozdil u nemocnych s diabetes
mellitus 2. typu ¢i bez diabetu, ani podle toho, zda uzi-
vali ¢i neuzivali ARNI (sacubitril valsartan — angiotensin
receptor-neprilysin inhibitor) (obr. 5). Bezpe¢nostni profil
dapagliflozinu byl vynikajici, pro nezadouci ptihody byla
|éCba prerusena u 4,7 % pacientl uzivajicich dapagliflo-
zin a u 4,9 % pacientu uzivajicich placebo. U pacientl s re-
nalni insuficienci se vyskytly nezadouci pfihody v 6,5 %
na dapagliflozinu a v 7,2 % na placebu. Velmi vyznamné
bylo hodnoceni kvality Zivota, kdy na dapagliflozinu se
zlepsilo o 15 % vice nemocnych (p < 0,001) a zhorsilo se
0 16 % méné nemocnych (p < 0,001). Autofi uzaviraji, Ze
inhibitory SGLT2 (dapagliflozin) se v budoucnosti stanou
léky pro chronické srdecni selhdni s i bez diabetes melli-
tus.”"1718 Je vSak nutné upozornit i na moznou polyprag-
mazii, pacienti se srde¢nim selhanim se snizenou ejek¢ni
frakci (HFrEF) a ischemickou chorobou srdecni (ICHS) by
méli uzivat: kyselinu acetylsalicylovou * ticagrelor/prasu-
grel, diuretikum, beta-blokator, spironolakton, sacubitril/
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Preddefinovana podskupina

Dapagliflozin Placebo
Charakteristika (n=2373) (n=2371) HR (95% Cl) HR (95% CI)

Vsichni nemocni 386/2 373 502/2 371 0,74 (0,65-0,85)
Diabetes 2. typu pfi randomizaci*
Ano 215/1 075 271/1 064 e ] 0,75 (0,63-0,90)
Ne 171/1 298 231/1 307 —_—l— 0,73 (0,60-0,88)
I T T 1
0,50 0,80 1,00 1,25
DAPA lepsi ¢ = Placebo lepsi
Post-hoc analyza
Dapaglifiozin Placebo
Charakteristika (n=2373) (n=2371) HR (95% Cl) HR (95% CI)
Vsichni nemocni 386/2 373 502/2 371 0,74 (0,65-0,85)
Angiotensin receptor—neprilysin inhibitor (ARNI)
Ano 41/250 56/258 i 0,75 (0,50-1,13)
Ne 345/2 123 446/2 113 —— 0,74 (0,65-0,86)
r T 1
0,50 080 1,00 125

DAPA lepsi ¢ =P Placebo lepsi

Obr. 5 - Analyza podskupin podle vyskytu diabetes mellitus ¢i uzivani ARNL. HR — pomér rizik.
* Definice diabetes mellitus 2. typu - bud’anamnéza DM 2. typu, nebo HbA, >6,5 % pfi randomizaci.
McMurray J. Presentation at: European Society of Cardiology Congress. September 1, 2019; Paris, France.

valsartan (inhibitor ACE nebo sartan), statin a inhibitor
SGLT2 = minimalné devét tablet za den, spise vice. Pfesto
ale data pro dapagliflozin jsou naprosto presvédciva.'

Na evropském kardiologickém sjezdu v zafi 2020 byla
publikovdna data ze studie EMPEROR-Reduced s podob-
nym usporddanim, ale s empagliflozinem. Tato studie
potvrdila snizeni hospitalizaci pro srdec¢ni selhani, ale ne-
prokazala snizeni mortality.?2' Studie DAPA-HF a EMPE-
ROR-Reduced jsou tedy dvé velké mortalitni studie s inhi-
bitory SGLT2 u srde¢niho selhani s i bez diabetes mellitus,
a ocekava se proto zména v indikaci pro inhibitory SGLT2
v této indikaci na IA - tedy jsou vzdy indikovany. Tomu
odpovida i postaveni FDA v USA, ktery v kvétnu letosni-
ho roku schvalil dapagliflozin pro 1é¢bu srde¢niho selhani
a vydal pozitivni hodnotici zpravu pro dapagliflozin v 1é¢-
bé HFrEF.22

Na podzim roku 2020 byla publikovana treti velkd mor-
talitni studie s dapagliflozinem, tentokrat u nemocnych
s chronickym renalnim selhdnim s i bez diabetes mellitus
2. typu.?® Studie randomizovala 4 304 nemocnych s odha-
dovanou glomerulalni filtraci 25-75 ml/min/1,73 m? na 10
mg dapagliflozinu denné nebo placebo. Primarnim cilo-
vym ukazatelem byl pokles glomerularni filtrace o 50 %
nebo terminalni selhani ledvin nebo umrti z renalnich i
kardiovaskularnich pFicin.

Primérnd doba sledovani ¢inila 2,4 roku a primarni ci-
lovy ukazatel se vyskytl u 197 z 2 152 nemocnych (9,2 %)
ve skupiné lécené dapagliflozinem oproti 312 z 2 152 ne-
mocnych (14,5 %) ve skupiné na placebu (Cl 0,51-0,72,
p < 0,001). Sekundarni cilovy ukazatel pfedstavoval pokles
rendlnich funkci o 50 %, terminalini selhani ledvin ¢& umrti
z renalnich pric¢in dosahoval 0,56 (Cl 0,45-0,68, p < 0,001)
a cilovy ukazatel sloZzeny z umrti z kardiovaskularnich pfi-
Cin ¢i hospitalizace pro srdecni selhani byl 0,71 (CI 0,55-0,92,
p =0,009). Zemrielo 101 nemocnych (4,7 %) na dapagliflozi-

nu a 146 (6,8 %) na placebu (Cl 0,53-0,88, p = 0,004). Celkovy
pocet primdrnich cilovych ukazatell a sekundarnich cilovych
ukazatell byl bez ohledu na pfitomost diabetes mellitus 2.
typu. Tato studie potvrzuje bezpecnost lécby dapagliflozi-
nem u nemocnych se snizenymi renalnimi funkcemi.

Zaveér

Dapagliflozin, predstavitel inhibitord SGLT2, byl testovan
ve tfech velkych mortalitnich klinickych studiich DECLARE,
DAPA-HF a ve studii DAPA-CKD. Studie DECLARE potvr-
zuje ucinnost a bezpec¢nost dapagliflozinu u nemocnych
s diabetes mellitus 2. typu s vysokym aterosklerotickym
rizikem nebo s prokazanou aterosklerotickou nemo-
ci, studie DAPA-HF u nemocnych se srde¢nim selhanim
s i bez diabetes mellitus 2. typu a studie DAPA-CKD u ne-
mocnych se snizenymi renalnimi funkcemis i bez diabetes
mellitus. Dne 5. 11. 2020 byla schvalena indikace Ié¢ivého
pfipravku Forxiga® (dapagliflozin) pro Iécbu srde¢niho
selhani u pacientt se snizenou ejekéni frakci Evropskou
lékovou agenturou. Jesté ke konci roku 2020 nebo za-
¢atkem roku 2021 ocekavame schvaleni inhibitort SGLT2
u nemocnych se srde¢nim selhanim s i bez diabetes melli-
tus s indikaci IA.
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Beta-blokatory jsou uzitecné v fadé klinickych situaci. Pfinos novych kratkodobé pusobicich pripravkd u kri-
ticky nemocnych ale neni dostatecné znadmy ani plné docenény. Nasledujici ¢lanek je vénovan predevsim pfi-
nosu landiololu s velmi kratkou dobou pisobeni a mimofadnou f,-selektivitou u nemocnych s tachykardii ¢i
tachyarytmii a soucasnym srde¢nim selhdnim az Sokovym stavem, pfi disekci aorty, v periopera¢nim obdobi,
pfi akutnich koronarnich syndromech, takotsubo syndromu, ale i pfi koronarni angiografii.

© 2020, CKS.

ABSTRACT

Beta-blockers are useful in a number of clinical situations. However, the benefits of new short-acting drugs
in critically ill patients are not well-known or fully appreciated. The following article is mainly devoted to
the benefits of landiolol with a very short duration of action and extraordinary 1 selectivity in patients with
tachycardia or tachyarrhythmias and concomitant heart failure to shock, aortic dissection, perioperative

Shock period, acute coronary syndromes, takotsubo syndrome, but also angiography.

Intravendzni beta-blokatory jsou v akutni kardiologii vy-
uzivany predevsim pro kontrolu komorové odpovédi pfi
fibrilaci sini (FS), sinusové tachykardii, eventualné dalsich
arytmiich.” Dobfe znamy je membrany stabilizujici efekt
podilejici se na antiarytmickych ucincich. S ovlivnénim sr-
decni frekvence asily kontrakce je spojeno sniZeni potieby
kysliku, srde¢ni prace, zlepSeni plnéni levé komory a zvyse-
ni subendokardidlniho prokrveni. Mezi dalsi mechanismy
pUsobeni patfi omezeni produkce volnych radikall, kont-
rola aktivity metaloproteindz a omezeni zdnétu koronar-
nich plakd. S vyse popsanymi mechanismy souvisi vyuziti
v lécbé ischemické choroby srdecni, takotsubo syndromu,
ale i arytmii. Jako antihypertenzivum jsou beta-blokatory
u akutnich stavd vyuzivany mnohem méné, i kdyz napfi-
klad pfi ischemické cévni mozkové prihodé a hypertenzi
jsou beta-blokatory jednim z mala vhodnych lékd. Zakla-
dem léc¢by jsou beta-blokatory pfi disekci aorty, kde vedou
ke snizeni sily toku krve na kfehkou aortdIni sténu.

O vyhodnosti pouziti beta-blokatoru pfi FS s rychlou
akci komor v nepfitomnosti hypotenze, srdecniho selhani
a dysfunkce levé komory neni pochyb, ale v fadé pripadl
je kromé tachykardie/tachyarytmie soucasné manifestni sr-

decni selhdvani, hypotenze az 30k, a jesté se Casto pridava
vyznamnéjsi bronchospasticita. Pravé pfi srde¢nim selhani
je FS velmi casta. Trpi ji az 50 % nemocnych. Medikace,
ktera zpomali nepfiznivé pasobici tachykardii, mize za-
branit rozvoji ¢i progresi systolické dysfunkce levé srde¢ni
komory a kardiogenni slozky Soku, ktery tfeba primdarné
nebyl kardiogenni. Vyuziti beta-blokatora pfi jiz rozvinu-
tém Sokovém stavu s potiebou |écby katecholaminy je pak
nejosidné;si problematikou.

Pfes mozna uskali je intravenézni beta-blokator v rese-
ni akutnich situaci spojenych s tachykardii ¢i tachyarytmii
vedle snahy o ovlivnéni vyvolavajici pficiny lékem prvni
volby prfed digoxinem, amiodaronem, eventualné bloka-
torem kalciovych kandla." K dispozici mame jiz dlouhou
dobu metoprolol a esmolol.2 Od roku 2018 mame i v Ces-
ké republice navic k dispozici landiolol. Lék zatim pf¥ili$
nepronikl do povédomi kardiologl a intenzivistl. Nemaji
s nim velké zku3enosti. Tak jako se pfi zavedeni kratkodo-
bé pulsobiciho esmololu objevovala ndmitka, Ze ndm sta-
¢i dobre znamy relativné levny metoprolol, tak se mozna
nyni objevuje myslenka, Zze dalsi ultrakratce pulsobici pfi-
pravek nepotiebujeme, ale je tomu opravdu tak?
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Potfebujeme dalsi intravenézni beta-blokator?

Metoprolol tartarat je B,-selektivni blokator adrenerg-
nich receptoru. Pri vyssich davkach vsak vyznamnéji bloku-
je i B,-receptory. Ma slaby membrany stabilizujici ucinek.

Metoprolol je uréeny predevsim pro bolusové intra-
vendzni poddvani. Pro feSeni akutnich stavu je pfizniva
skutecnost, Ze plny efekt podané davky nastupuje do péti
minut. Polocas eliminace je v praméru 3,5 hodiny s va-
riabilitou jedna az devét hodin. Tato skutec¢nost limitu-
je vyuziti u nestabilnich akutnich stavd, kde eventualni
protrahovany nepfiznivy, negativné inotropni, chrono-
tropni nebo B,-mimeticky efekt mohou byt zavaznym
problémem.

Esmolol hydrochlorid je B -selektivni (pomér ucinkd
B,/B, = 33), kratkodobé& pusobici blokator adrenergnich
receptord. Polocas eliminace je kolem deviti minut. Je
proto urceny predevsim pro kontinualni intravendzni
podavani. Kratké trvani ucinku je dasledkem rychlé hyd-
rolyzy esterdzami cytosolu erytrocytu. Podle studii je pfi
feSeni zdvaznych akutnich situaci dobre tolerovany bez
vyznamnéjsiho vyskytu nezadoucich Ucinkd. Vyhodné je,
Ze k otestovani ucinku a tolerance pfipravku je k dispozici
i v malych davkach. Nastup maximalniho uc¢inku pro zvo-
lenou davku je po vysycovacim bolusu v fadu minut. Pfi
nizké davce efekt odezniva také v radu minut. Pii vyssich
davkach ale efekt mlze pIlné odeznivat az po 30 minu-
tach. Esmolol snizuje ucinné krevni tlak (TK), takze mulze
slouzit velmi dobre v |é¢bé emergentnich hypertenznich
stavd. Limitaci pouziti mdze byt predevsim hypotenze
a sporadicky bronchospasticita. Beta,-selektivita je mno-
hem vy$3i nez u intravenézniho metoprololu, ale nizsi
nez napf. u peroralniho nebivololu. Riziko zhorseni even-
tudlniho srdec¢niho selhavani je limitovdno moznosti citli-
vé titrace davky.

Landiolol hydrochlorid je intravenézni, ultrakratce
pusobici, vysoce kardioselektivni beta-blokator (B,/8, =
255) s rychlym nastupem ucinku a polocasem eliminace
tfi az Ctyfi minuty. Je urceny pro kratkodobéjsi kontro-
lu srdecni frekvence pfi tachyarytmiich a tachykardiich.?
Podle klinickych studii je obecné dobre sndsen s velmi
nizkym rizikem prlvodni hypotenze, i kdyZ je pfi podé-
vani nezbytné sledovani srdec¢nich funkci v podminkach
intenzivni péce. Nejdfive bylo pouziti landiololu schva-
leno v Japonsku pro emergentni [éCbu intraoperacnich
a pooperacnich FS a flutteru sini a sinusové tachykar-
die.*®> Zahy byl schvélen i pro [é¢bu nemocnych s tachy-
arytmii a srde¢nim selhdnim.® V Evropé je landiolol do-
stupny komercné od roku 2016.

Landiolol, tachyarytmie a srdecni selhani

V prazkumu ,AF-CHF landiolol survey” shromazdujicim
u nemocnych s FS a flutterem sini (n = 888) se soucas-
nym srde¢nim selhanim a systolickou dysfunkci levé
komory (klasifikace New York Heart Association IlI-IV,
ejekeni frakce 25-50 %) data z bézné praxe poklesla
primérna srdecni frekvence pfi |é¢bé landiololem >
20 % u 77,5 % pacientl. Nejcastéji nemocni vystacili
s minimalni davkou 1 pg/kg/min. Méalokdy byla podéava-
na davka 10 pg/kg/min, maximalni doporucena davka
u nemocnych s dysfunkci levé komory. Z ocekdvanych
nezadoucich pfihod byla nejcastéjsi hypotenze, ale jen

ve 2,7 % (a jen v 0,6 % zavaznad), zhorseni srde¢niho
selhdniv 1 % a zdvaznd bradykardie jen u 0,3 %. Krevni
tlak v priméru klesal jen mirné. Na zédkladé tohoto pru-
zkumu, J-Land Study a nékolika dalSich mensich studii
je landiolol v davce 1-10 pg/kg/min kontinudlné intra-
venézné povazovan za vhodny pro lécbu pacientd s FS
s rychlou akci komor, srde¢nim selhdnim a systolickou
dysfunkci levé komory.”?

Landiolol byl u¢inny také pfi feSeni refrakternich komo-
rovych tachyarytmii u nemocnych se srde¢nim selhanim."

Sepse, septicky Sok a beta-blokatory

Sepse s Uvodni vazodilataci je provazena kompenzatorni
tachykardii. Pfi septickém Soku je nezbytné nasazeni ka-
techolamin, které ale také casto vede k vyrazné sinusové
tachykardii, vzniku supraventrikuldrni tachykardie (SVT)
nebo rychlé komorové odpovédi pfi jiz existujici SVT. Ta-
chykardie muze vést az ke kardiogennimu Soku a je spoje-
na s vys$si mortalitou.'® Farmakologické zpomaleni srde¢ni
frekvence muize progndézu zlepsit. Jak esmolol, tak lan-
diololol podle mensich studii snizuji potfebu mechanic-
ké plicni ventilace, pobyt na intenzivni péci a predevsim
mortalitu. Pfispiva k tomu mimo jiné sniZzeni acidity, nizsi
laktat, vyssi srdecni vydej a nizsi koncentrace srdecnich
troponind svédcici pro mensi poskozeni myokardu.' Be-
ta-blokatory maji v této indikaci ptiznivéjsi dopad nez
digoxin, amiodaron nebo blokatory kalciovych kanalu.
Landiolol v téchto situacich navic ¢asto pfispivd k obno-
veni sinusového rytmu, a to rychleji nez amiodaron. Ul-
trakrétce puUsobici landiolol staci vétSinou jen ve velmi
malych davkach 1-10 pg/kg/min, pfi kterych nedochazi
k manifestaci nezddoucich ucinkd a neni tfeba navysovat
dévku katecholamind.'>-"7

Perioperacni podavani beta-blokatort

Pouziti dlouhodobé plsobicich beta-blokatort v periope-
ra¢nim obdobi u kriticky nemocnych mlze mit skodlivé
ucinky. Kratkodobé pUlsobici a vysoce selektivni landiolol
i esmolol maji ale podle studii priznivé ucinky bez neza-
doucich efektd dlouhodobéji plsobicich pripravku. Podle
nékolika studii mize byt esmolol pfinosny jako soucdst
kardioplegického roztoku i pti podani tésné pred kardio-
plegii.’® Vsechny studie vSak efekt nepotvrzuji.” Meta-
analyza randomizovanych studii s esmololem ale ukaza-
la snizeni perioperacni ischemie a arytmii pfi weaningu
po kardiopulmonéalnim bypassu.”® Presvédciva data ne-
jsou pro prevenci komorovych arytmii. Pfiznivd data pro
prevenci supraventrikuldrnich arytmii pfi weaningu po
kardiopulmonalnim bypassu jsou k dispozici i pro lan-
diolol.2"-%

Landiolol v malé davce mél priznivé ucinky i pfi sinuso-
vé tachykardii v dusledku pooperacni potreby inotropni
podpory, a to bez ohledu na velikost této podpory. Lan-
diolol vedl ke snizeni srde¢ni frekvence a zvyseni ,stro-
ke volum indexu”. Tato studie poskytla dulezity doklad
o bezpecném pouZiti a ucinnosti landiololu i v kombinaci
s vyssi davkou katecholamin v jiné situaci, nez je septicky
Sok.*
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Disekce aorty a beta-blokator

Jak bylo zminéno dfive, beta-blokatory jsou zdkladem |é¢-
by pfi akutni disekci hrudni aorty at uz v pfipadé typu A,
kdy sméfuje nemocny rychle ke kardiochirurgické lécbé,
nebo v pfipadé typu B, kdy je postupem volby endovasku-
larni 1écba. V pripadé postizeni aortalni chlopné vedou-
ciho k aortdlni regurgitaci vSak mUze zpomaleni srdecni
frekvence zvétsit regurgitaci prodlouzenim diastolického
¢asu. Hemodynamicka situace se maze rychle ménit. Krat-
kodobé pusobici esmolol je proto optimalni volbou, je-li
potfeba snizovat TK.? Je-li potfeba predevsim zpomalit
srdecni frekvenci, je jesté vyhodnéjsi variantou landiolol.
Referovany jsou dokonce dvé kazuistiky [écby nemocnych
s Marfanovym syndromem s disekci aorty v téhotenstvi.
Landiolol se svoji vysokou selektivitou by nemél prispivat
ke zvy3eni kontraktility délohy a k pfed¢asnému porodu,
i kdyZz beta-blokatory z tohoto davodu nejsou v predpo-
rodnim obdobi doporucovany.?:%’

Akutni koronarni syndrom, primarni
koronarni angioplastika a landiolol

Podavani beta-blokatoru pfi akutnim koronarnim syndro-
mu (AKS) s cilem snizit spotiebu kysliku myokardem je tim
nejtradi¢néjsim vyuzitim. V soucasnosti jde vétSinou o ne-
mocné lécené primarni angioplastikou (PCl). Ve studiich
s AKS se sinusovym rytmem Iécenych PCl byl ovéren efekt
landiololu na potfebné zpomaleni srde¢ni frekvence bez
poklesu TK. Podle ocekavani bylo tfeba jen sporadicky
landiolol zastavit pro bradykardii.?® Landiolol je tedy pro
nemocné s AKS s tachykardii, zejména s nizsim TK, jisté
vhodny lék.

CT koronarografie

Vysetfeni CT koronarografii si dnes jiz bez kratkodobé
pUsobicich, vysoce selektivnich pfipravkl nelze predstavit.
K vysetfeni je tfeba snizit srde¢ni frekvenci pod 65/min.
Pripravek s okamzitou, ale kratkodobou ucinnosti, velmi
dobre tolerovany, déla z vysetfeni i v podminkach radio-
diagnostického oddéleni bezproblémovou proceduru.
Vysta¢ime bézné se 100 mg ampuli esmololu.?® Pfizniva
data jsou dostupnad i pro landiolol.* S pouzitim landiololu
mUze byt dokonce snizena davka radiace.?"

Uskali podavani landiololu

Pfes nabadani k pouzivani ultrakratce plsobiciho a vyso-
ce B,-selektivniho blokatoru v situacich tradi¢né povazo-
vanych za kontraindikaci podani beta-blokatort (srdecni
selhani, hypotenze, bronchospasticita) musi byt i lan-
diolol pouzivan s extrémni opatrnosti u pacientd s hra-
ni¢nim srde¢nim vydejem a TK udrZzovanym jen za cenu
tachykardie.?* Obavu zasluhuje také koronarni spasmus
navozeny beta-blokatorem.?* Pravé kvUli moznosti oka-
mzité zareagovat na eventualni nepfiznivy dopad lécby
je zasadni Iék s co nejkratSim polocasem ucinku, jako je
landiolol.

Pomér ceny a lécebného efektu

Ocekdvané certovo kopytko novéjsiho ucinnéjsiho a lépe
tolerovaného pfipravku je vy$si cena. Nesporné je ale
fada situaci, kdy je vys$si cena kratkodobé pusobicich be-
ta-blokatord ve srovnani s klasickym metoprololem vyva-
Zena ucinnosti a bezpecnosti 1éku.

Zavér

Cilem ¢lanku bylo kromé sezndmeni' s novéjsim lékem pro-
kdzani skutecnosti, Ze landiolol je v nékterych situacich
velmi pfinosny az nenahraditelny lék. Na druhou stranu
tak jako drazsi esmolol nenahradil ve viech indikacich
metoprolol, landiolol nebude nahrazovat rutinné drive
zminéné pripravky. Metoprolol je nadéle velmi vyhod-
nym |lékem pro situace bez rizika podani beta-blokatoru,
pro bolusové podani s efektem nékolika hodin, pro I1écbu
hypertenze. Esmolol je Iékem pro rizikovéjsi situace, kde
je potfeba vy33i B,-selektivita a kratsi polocas eliminace
a nevadi, nebo je dokonce vitany pokles TK. Landiolol je
potom beta-blokatorem pro nejrizikovéjsi nemocné s po-
tfebou maximalni B -selektivity, minimalnim ovlivnénim
TK a s opravdu ultrakratkym polocasem eliminace.

Prohlaseni autora o mozném stietu zajmu

Autor byl spoluorganizdtorem studie ESO vénované vyu-
ziti esmololu sponzorované firmou AOP Orphan Pharma-
ceuticals AG. Nemd zadny konflikt zajma vaci pripravku
landiolol, jehoZ predstaveni je hlavnim tématem ¢lanku.
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Acute mesenteric ischemia caused by floating thrombus
of the descending thoracic aorta - case report
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Uvod: Floating thrombus of descending thoracic aorta (FTDTA) pfedstavuje pfitomnost trombu v hrudni aor-
té, ktery vznika z divodu predchoziho poranéni aortalni stény (disekce, ateroskleréza, nador nebo trauma)
nebo ve zdravé hrudni aorté nejcastéji na podkladé trombofilie. Riziko FTDTA je dano hlavné moznosti jeho
periferni embolizace s rezultujici visceralni nebo koncetinovou ischemii.
Popis pfipadu: Tfiasedesatiletd Zena s FTDTA a jeho periferni embolizaci do arteria mesenterica superior
(AMS) a arteria lienalis (AL) podstoupila embolektomii hrudni aorty a AMS po preparaci visceralniho seg-
mentu bfisni aorty cestou levostranné medidlni viscerdlIni rotace. V ramci second-look laparotomie byla pro-
vedena resekce ilea s end-to-end anastomozou a splenektomie. CTA hrudni a bfisni aorty s odstupem 12 mé-
sici od operace prokazuje volny tepenny systém bez obrazu recidivy FTDTA. Tficet dva mésicd po provedeni
primarni operacni intervence je pacientka bez projevi malabsorpce v dobrém klinickém stavu.
Zavér: Akutni mezenterialni ischemie na podkladé embolizace FTDTA je vzacné onemocnéni. Nami zvoleny
chirurgicky pristup vychdzel z dominujici bfisni symptomatologie u pacientky a suspekce na transmuralni
ischemii tenkého streva. Dobry klinicky vysledek prokazuje validitu otevieného cévnéchirurgického pfistupu
v feseni uvedené diagnozy.

© 2020, CKS.

ABSTRACT

Introduction: Floating thrombus of the descending thoracic aorta (FTDTA) is defined as the presence of
a thrombus inside the thoracic aorta, which is caused by an injury to the thoracic aortic wall (dissection,
atherosclerosis, tumour, or trauma) or a thrombophilic state in the absence of a thoracic aortic wall injury.
It is a rare condition, but can result in peripheral embolisation mainly into the limbs or visceral circulation.
Report: A 63-year-old woman presented with signs of visceral embolisation into the superior mesenteric
artery (SMA) and splenic artery (SA). Preoperative CT angiography (CTA) discovered the presence of FTDTA.
She underwent emergent open embolectomy of the descending thoracic aorta and SMA done through a vis-
ceral segment of the abdominal aorta, reached by left-sided medial visceral rotation. During second-look
laparotomy, she underwent splenectomy and ileal resection with end-to-end jejuno-ileal anastomosis. CTA
of the thoracic and abdominal aorta performed 12 months after the initial operation showed no residual
thrombus inside the aorta and patent peripheral vascular beds. Thirty-two months after the index operation,
the patient shows no signs of malabsorption and is in good clinical condition.

Conclusion: Acute mesenteric ischemia resulting from embolisation of FTDTA is a rare disease. Our surgical
approach was guided by the primary abdominal symptomatology of our patient and a clinical suspicion of
transmural bowel ischemia being present. Our good clinical outcome confirms the viability of the open sur-
gical approach towards the therapy of complicated FTDTA.
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Introduction

Acute mesenteric ischemia (AMI) is caused by embolic
occlusion of the SMA in 40-50% of cases; the heart is
the most common source of emboli." Eighty percent of
all peripheral and visceral emboli has a cardiac origin.
FTDTA represents a clinical situation where a thrombus is
present in the thoracic aorta, which itself is not affected
by aneurysmal disease or extensive atherosclerosis. The
first report describing the presence of mural thrombus in
the thoracic aorta was published by Oliver in 1967.2 The
incidence of FTDTA in the population based on autopsy
findings is 0.45%.3 A previous impairment of the tho-
racic aortic wall (dissection, trauma, atherosclerosis, or
tumour) or a patient’s thrombophilic state (protein C or
S deficiency, essential thrombocythemia, antithrombin 1lI
deficiency) are the most common causes behind floating
thrombus development.* The risk of FTDTA comes from
its propensity to embolise peripherally with resulting vis-
ceral or limb ischemia. The clinical presentation of FTDTA
is mostly defined by signs and symptoms of its periphe-
ral embolization. Efforts to discover the source of emboli
usually result in FTDTA identification. The rapid evolution
of imaging modalities (computed tomographic angio-
graphy [CTA], magnetic resonance angiography [MRA],
trans-esophageal echocardiography [TEE]) during the last
two decades has made FTDTA discovery more frequent.

Because FTDTA is a rare diagnosis with variable clinical
presentation, its therapy is not firmly defined. Therapeu-
tic options are anticoagulation medication alone, or an
invasive intervention in the form of surgical thrombecto-
my, endarterectomy, or prosthetic replacement of the dis-
eased segment of the thoracic aorta. Currently, invasive
options include endovascular exclusion of FTDTA using
a stent graft. Our case report describes the unconventio-
nal surgical therapy of FTDTA in a patient with its visceral
embolization.

Case report

A 63-year-old woman presented with an 11-day history
of abdominal pain, vomiting, diarrhoea, and an inability
of oral intake. She had noticed blood in her stool for the
previous two days. A diagnosis of AMI was presumed.
She underwent CT angiography of the thoracic and ab-
dominal aorta which discovered a floating thrombus in
the descending thoracic aorta (FTDTA) (Fig. 1) with its
embolization into the splenic artery (SA) and superior
mesenteric artery (SMA) (Fig. 2). She exhibited signs of
diffuse tenderness of her anterolateral abdominal wall,
but without guarding. Her leukocyte count was 31.6 and
C-reactive protein was 169. She had a history of multi-
ple sclerosis, which was in long-term remission and not
being treated at the time. She had a history of deep
vein thrombosis in her right lower extremity eight years
prior, which had developed after knee arthroscopy. She
had undergone a hysterectomy and bilateral adnexec-
tomy because of an ovarian tumour, which was in long-
-term remission. She was a smoker. She was not taking
any kind of antithrombotic therapy at the time of her
clinical presentation.

Fig. 1 - FTDTA (yellow
arrow) with embolisation
to the SMA (yellow
arrowhead).

Fig. 3 - Retrieved organised thrombus from DTA.

The clinical presentation implied the presence of trans-
mural bowel ischemia, so operative revision of the perito-
neal cavity was indicated. The peritoneal cavity was app-
roached through a midline laparotomy. We didn‘t find
clearly demarcated ischemic bowels. Left-sided medial vis-
ceral rotation including the left kidney was done with the
isolation of all visceral branches of the abdominal aorta.
Diaphragmatic crura were divided, which helped in the
isolation of the distal portion of the descending thoracic
aorta. A longitudinal aortotomy made dorsally from all
visceral aortic branches was used for indirect thrombecto-
my of the descending thoracic aorta (using a Foley cathe-
ter size 22) and all visceral aortic branches with removal
of the embolus from the SMA (using Fogarty catheters).
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Fig. 4 - CTA done

12 months after the
operation. No residual
floating thrombus,
patent SMA.

Fig. 5 - CTA done 12 months after the operation with patent SMA
(yellow arrow).

The bowels were not resected and left for revision dur-
ing second-look laparotomy. We did a splenectomy and
resection of the ileum after 48 hours. Just 15 cm of ter-
minal ileum was left and was used for the construction of
an end-to-end jejuno-ileal anastomosis. Postoperatively,
we dealt with a grade Il surgical site infection affecting
the whole length of the laparotomy. It was controlled
successfully by systemic antibiotic therapy and local care.
The patient suffered from malabsorption which has subsi-
ded only slowly. The patient was discharged on the 47th
postoperative day with normal oral intake, normal bowel
peristalsis, and a granulating laparotomy wound. Labora-
tory tests excluded a thrombophilic state as a cause of the
patient’s FTDTA. The retrieved material from DTA (Fig. 3)

was 70 x 8 mm in size and was histologically confirmed as
an organised thrombus. Dual antiplatelet therapy (clopi-
dogrel + acetylsalicylic acid) was initiated at the time of
the patient’s discharge.

The patient underwent CT angiography of the abdo-
minal and thoracic aorta 12 months after the primary
operation. This exam confirmed normal patency of the
aorta and SMA (Figs 4 and 5). The exam also excluded
residual thrombus or other pathology of the aortic wall,
and confirmed the absence of abscess formation. The pa-
tient suffered from repeated bouts of temperature and
an elevation of inflammatory markers during her follow-
-up which required antibiotic therapy despite undergo-
ing proper vaccination. The suspected etiology is that
the patient experienced an immunocompromised state
after splenectomy. Signs and symptoms of malabsorpti-
on completely cleared up 18 months after the primary
operation and the patient has started putting on weight.
The laparotomy wound, after resolution of the surgical
site infection, healed within three months of the pati-
ent’s discharge. The patient is currently 32 months post
operation, in a good clinical state and takes 100 mg of
acetylsalicylic acid daily.

Discussion

FTDTA is a rare diagnosis. A summary of all published ca-
ses of floating thrombus/primary mural aortic thrombus
affecting all parts of the thoracic and abdominal aorta
was released in 2014, describing 250 known cases.®> Appro-
ximately half of all cases were treated using invasive in-
tervention. The low incidence of this diagnosis combined
with variable clinical presentation makes it difficult to
define a recommended treatment algorithm.

Anticoagulation therapy, surgical therapy, and endo-
vascular therapy are the treatment options for FTDTA.>”
Anticoagulation is the initial therapy for all patients with
FTDTA until the next treatment step is decided. Unfrac-
tionated heparin is the first choice, which is exchanged
for an oral anticoagulant (most frequently coumarin de-
rivatives) in cases where invasive therapy is not indicated.
An aortic thrombus persists in 26.4% of patients treated
by anticoagulation therapy and in only 5.7% of patients
treated by open surgical intervention.” The risk of subse-
quent or recurrent embolisation is 25.7% in patients on
anticoagulation therapy and 9.1% in patients after open
surgical intervention.” The risk of limb loss is higher for
anticoagulation therapy (9.0%) compared to open surgi-
cal intervention (2.0%). The overall complication rate of
anticoagulation therapy is 27.0%, which is again a higher
rate in comparison with open surgical therapy (17.0%).”
These numbers show that anticoagulation therapy as
a stand-alone therapy is inferior to open surgical inter-
vention.

Surgical therapy can take the form of a thromboembo-
lectomy, an endarterectomy of the aortic wall, or a pro-
sthetic graft replacement of the aorta. Open surgical the-
rapy is preferred when a floating thrombus is localised
in the aortic arch and visceral segment of the abdominal
aorta, or there is a suspicion of a primary aortic tumour as
the cause of the floating thrombus. Our experience con-
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firms the effectiveness of the open surgical approach in
the therapy of floating thrombus affecting the perivis-
ceral segment of the abdominal aorta. The incidence of
residual or recurrent thrombus after open surgical thera-
py is in the range of 0-32%, depending on the literature
source.*®7

Endovascular therapy of floating thrombus is an emer-
ging modality first described by Criado et al. in 2004.2 It
uses stent grafts or, very rarely, closed-cell stents to cover
a floating thrombus and exclude it from circulation.*>68
Floating thrombi localised in the DTA are suitable for
endovascular therapy. It is generally recommended to
achieve an overlap of at least 2 cm above the proximal
extent and at least 2 cm below the distal extent of a float-
ing thrombus.>® Fragmentation of a floating thrombus
with distal embolization of its particles is a possible com-
plication of endovascular therapy, but has not yet been
described in the literature. Other forms of minimally in-
vasive therapy, like catheter aspiration, systemic or cathe-
ter-directed thrombolysis, are not recommended because
of the high risk of distal embolization and incomplete
thrombus elimination.>®

The above-mentioned therapeutic options can be
combined so that we can devise a treatment plan which
meets an individual patient’s needs. Mixed/hybrid in-
terventions which integrate stent grafting of floating
thrombus with surgical or endovascular embolectomy of
peripheral vascular beds have been described.>?

Conclusions

Floating thrombus of the descending thoracic aorta is
a rare diagnosis. It needs to be considered in the diffe-
rential diagnostic work-up of peripheral embolizations
of non-cardiac origin. Under these circumstances, it re-
presents a possible cause of acute mesenteric ischemia.
CT angiography is the principal diagnostic study in these
acute settings. The choice of therapy depends on the cli-
nical state of the patient, morphology and localisation of
the floating thrombus and its embolised fragments. The-
rapy is highly individualised. Our positive experience with
open surgical thrombectomy of FTDTA and its embolised
fragment in the SMA performed through visceral seg-
ment of the abdominal aorta confirms the place of open
vascular surgery in floating thrombus therapy.
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Odesel velikan ceské a evropské kardiologie -

prof. MUDr. Jifi Widimsky, DrSc.

Velky muz ceské kardiologie — pan profesor MUDr. Jifi
Widimsky, DrSc., FESC, nés opustil 11. 11. 2020, ve véku
95 let. V Cor et Vasa jsme jeho nedavné vyroci vzpomnéli,
dnes se tedy s panem profesorem neradi lou¢ime. Dovo-
lim si pfipomenout nékteré zakladni informace o Iékafi,
kardiologovi, ktery desitky let vyznamné ovliviioval rozvoj
Ceské, ale také evropské kardiologie. Narodil se 31. bfezna
1925 v Plzni, po promoci nastoupil v Karlovych Varech na
interni oddéleni, v roce 1951 presel do nové zalozeného
Ustavu pro choroby obé&hu krevniho (UCHOK), ktery byl
jednim z tzv. Kréskych ustavl spojenych pozdéji (v roce
1971) pod hlavicku Institutu klinické a experimentalni
mediciny (IKEM) v Praze. Postupné si osvojil fadu znalosti
avroce 1957 ziskal titul kandidata lékarskych véd (CSc.) za
praci ,Juvenilni hypertenze”. Roky 1961-1962 stravil jako
stipendista Svédské kardiologické spole¢nosti v Sahlgren-
ska University Hospital v Goéteborgu. V roce 1962 se po
navratu ze studijniho pobytu stal vedoucim kardiopulmo-
nalni laboratofe UCHOK. Byl u zrodu fady studii a publi-
kaci, které byly casto citovany po celém svété. Habilitacni
praci na téma , Kardiopulmondlni funkce pfi jednostranné
okluzi plicnice” obhdjil na jafe 1968. Hned poté obh4jil
titul DrSc. za monografii Plicni hypertenze. Po zaloZeni
IKEM v roce 1971 se stal profesor Widimsky prednostou
IIl. interni vyzkumné zaklady, ktera byla po roce 1989 pre-
jmenovana na Kliniku kardiologie IKEM. V té dobé se stal
profesorem vnitfniho Iékafrstvi 3. [ékarské fakulty Univer-
zity Karlovy v Praze (1978). V roce 1983 byl odvolan z funk-
ce prednosty z politickych ddvodd a vedenim pracovisté
byl povéren profesor Fabian. Profesor Jifi Widimsky zustal
vedoucim subkatedry kardiologie IPVZ v Praze az do roku
1993 a organizoval dale vychovu internistl a kardiologu.
Soucasné zUstal az do soucasnosti védeckym pracovnikem
Kliniky kardiologie IKEM. Svou autoritou ndm vyznamné
pomohl k zaloZeni centra pro diagnostiku a Ié¢bu plicni
hypertenze.

Publikac¢ni aktivita pana profesora je vskutku obdivu-
hodna: je autorem 244 publikaci, 59 vlastnich monogra-
fii a navic 38 kapitol v monografiich zahrani¢nich autoru.
Jako jeden ze zakladatell oboru plicni hypertenze se stal
inicidtorem a hlavnim organizdtorem tradi¢nich, velmi
Uspésnych mezinarodnich sympozii ,Pulmonary Circula-
tion”. Logickym dUsledkem odbornych zasluh a mezina-
rodniho ohlasu bylo zvoleni prof. Widimského viceprezi-
dentem Evropské kardiologické spole¢nosti (1980-1984).

Profesor Jiti Widimsky zastaval v pribéhu let celou fadu
funkci v nasich odbornych spole¢nostech. Byl dlouholetym
¢lenem Ceské kardiologické spole¢nosti a Ceské internis-
tické spole¢nosti CLS JEP. Byl ¢estnym ¢lenem fady odbor-
nych spole¢nosti: Ceské lékafské spole¢nosti J. E. Purkyng,
Ceské kardiologické spole¢nosti, Ceské internistické spo-
le¢nosti CLS JEP, Ceské spole¢nosti pro hypertenzi, Ceské
spole¢nosti pro aterosklerézu a Ceské angiologické spo-
le¢nosti CLS JEP, jakoZ i volenym ¢lenem Ceské lékarské
akademie. Po mnoho let byl séfredaktorem casopisu Cor
et Vasa a predsedou redakéni rady JAMA-CS. Kromé vyse
popsanych aktivit v Ceskoslovensku a pozdéji v Ceské re-
publice se profesor Widimsky prosadil jako jeden z mala
nasich kardiologt vyrazné i za hranicemi. V sedmdesatych
letech byl navic konzultantem Svétové zdravotnické orga-
nizace. Déle byl prezidentem European Society for Clini-
cal Respiratory Physiology (1974-1976), korespondujicim
¢lenem British Society of Cardiology a cestnym ¢lenem
European Society of Hypertension. Jeho védecké uspéchy
byly ocenény fadou vyznamendni i na domaci pudé: v roce
2005 obdrzel specidlni medaili ¢eského ministra zdravot-
nictvi za mimoradny pfinos ceskému zdravotnictvi, v roce
2007 dostal Hlavkovu medaili za celozivotni dilo a v roce
2010 cestny diplom Nadace Dagmar a Vaclava Havlovych
VIZE 97.

Vyznamnou roli v Zivoté Jifiho Widimského seniora
méla jeho mild a milovana manzelka Dasa, vzdy ndpomoc-
na v kazdodenni praci. Synové Petr a Jifi junior pokracuji
v rodinné tradici a patfi mezi predni ceské kardiology také
s vyznamnym pusobenim v kardiologii evropské i svétové.
Také vnuk Jiti pracuje v Krajské nemocnici Liberec a Uspés-
né slozil minuly rok atestaci z kardiologie. Jméno Widim-
sky tedy ceskou kardiologii jesté dlouho neopusti a stopa,
kterou pan profesor Jifi Widimsky senior v ceské mediciné
zanechal, zde zGstéva trvale. Diky za vechno!

Za vybor CKS, ale i za viechny ceské kardiology se loud,
Michael Aschermann

P.S. Kdo by se chtél o Zivoté pana profesora Widimského
dozvédét vice, je mozné tak ucinit pfe¢tenim monografie

~Rozhovor s Jifim Widimskym: cesta za poznanim srdce”,
kterou vydal Galén v Praze v roce 2006.
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Zpréva o knize :A

DIABETOLOGIE
2019

Milan Kvapil (ed.)

TRITON

Autorem této monografie je nas predni diabetolog pro-
fesor MUDr. Milan Kvapil, CSc., MBA, prednosta Interni
kliniky 2. |ékafské fakulty Univerzity Karlovy a Fakultni
nemocnice v Motole. Neni to zdaleka jeho prvni kniha, je
autorem 15 monografii. Ani titul Diabetologie neni novy,
poprvé vysel roku 2011 a od té doby vychazi kazdorocné.
Knihu nenapsal profesor Kvapil sam, mél jesté 39
spoluautor: kromé diabetologd také endokrinology,
kardiology, nefrology, pediatry, posudkové Iékare, statis-
tiky, pravniky ad.

N&s casopis o této knize prindsi zpravu, protoze dia-
betes mellitus je vyznamnym rizikovym faktorem atero-
sklerézy a ischemické choroby srde¢ni — v CR je pfiblizné
900 000 diabetikd. Predevsim z tohoto divodu by méli
byt kardiologové i angiologové o této problematice in-
formovani.

Obsah knihy tvofi 12 samostatnych kapitol v nésle-
dujicim poradi: I. Koncepce (50 s.), Il. Férum mladych
diabetologu (22 s.), lll. Endokrinologie pro diabetologii
(38 s.), IV. Terapie diabetes mellitus (52 s.), V. Techno-
logické vychytavky pro diabetologii (26 s.), VI. Prevence
a lécba komplikaci (18 s.), VII. Edukace (11 s.), VIII. Z kon-
grest (8 s.), IX. Pravnik a posudkovy lékaf se vyjadfuje
(36 s.), X. Narodni diabetologicky informacni systém
(22 s.) a Xl. Vic nez bychom si pomysleli (20 s.). XII. ka-
pitola s ndzvem Pro ukraceni dlouhé chvile (28 s.) knihu
uzavira.

Tak jako ty predeslé neni ani tato kniha ucebnici dia-
betologie v pravém slova smyslu a ani ji byt neméla. Jejim
ukolem je informovat o podstatnych zménach v diabeto-
logii, které minuly rok prinesl. Zmén bylo skute¢né hod-

Cena: 399 K¢c.

Milan Kvapil (ed.): Diabetologie 2019

Praha: TRITON, 2019. 356 s.
Vydani prvni, format 155 x 210 x 30 mm, tvrda vazba, barevny vytisk.
ISBN 878-80-7553-676-2 (P), ISBN 80-7553-676-2 (E).

né, a tak se Ctendr dozvi napf. o zkusenostech s analo-
gy receptoru pro peptid podobny glukagonu 1 (GLP-1),
o tom, co pfinesla studie DECLARE, jak nahradit kontinu-
alni sledovani glykemie jejim okamzitym monitorovanim
(FGM), jak lécit diabetickou dyslipidemii, jak provadét
skupinovou edukaci, jaké jsou posudkové problémy dia-
betikd, ale i co resi pravni poradna Diabetické asociace
CR. V pfedmluvé si ¢tenaf pre¢te moudrou sentenci, ze
,0sInéni novymi skutecnostmi nékdy zapomindme na mi-
nulost”, a nakonec se mUze pousmat pfi ¢teni kapitoly
Pro ukraceni dlouhé chvile.

Jednotlivé kapitoly se lisi délkou, stylem i odbornou
urovni — pti 40 autorech to ale ani jinak byt nemtze. Od-
borny text je doplnén barevnymi obrazky (56) a tabulka-
mi (8). Po informacdni strance je tato kniha, stejné jako
predeslé, souborem kvalitnich aktudlnich informaci. Za
redak¢ni praci je nutné nakladatelstvi TRITON pochvalit.

Komu knihu doporucit?

Cilovou skupinou ¢tenafll budou predevsim diabeto-
logové, jak ambulantni, tak klinic¢ti. Jim je tato kniha
urcena predeviim. Ale méli by se s ni seznamit také en-
dokrinologové, lipidologové a kardiologové - i jejich
nemocnych se nékteré kapitoly tykaji.

Prof. MUDr. Jan Petrasek, DrSc.,

Ill. interni klinika, 1. Iékarska fakulta Univerzity
Karlovy a Vseobecna fakultni nemocnice v Praze,
e-mail: jvpetr@email.cz
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