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kyZ ZaUszaZskiFK, natoPiast AXtoU aUt\kXłX XPieszFzonego Z dziale Å0łoda kaUdiologiaµ UeSUezentXMe 
oŒUodek katoZiFki. 'oktoU n. Ped. 0aUFin :ełniFki i ZsS. z ,,, Kliniki &KoUyE :eZnĘtUzn\FK i KaUdiologii 
:aUszaZskiego 8niZeUs\tetX 0ed\Fznego �:80� SUzedstaZiaMĉ tePat zaUyZno inteUesXMĉF\, Mak i aktX�
aln\ ³ FzĘstoŒý Z\stĘSoZania KiSeUXU\kePii X osyE z gUXS\ Z\sokiego U\z\ka seUFoZo�naFz\nioZego. 
-ak ZiadoPo, oFena stĘŮenia kZasX PoFzoZego stała siĘ oEoZiĉzXMĉF\P zaleFenieP nadFiŒnienioZ\FK 
toZaUz\stZ naXkoZ\FK eXUoSeMskiego i Solskiego. 3oMaZił\ siĘ PiĘdz\naUodoZe dokXPent\ ZskazXMĉFe 
na koUz\ŒFi teUaSii oEniŮaMĉFeM stĘŮenie kZasX PoFzoZego Z teM SoSXlaFMi SoniŮeM � Pg�dl. =aFKĘFaP 
ZoEeF tego do lektXU\ aUt\kXłX zat\tXłoZanego Å3UeYalenFe oI K\SeUXUiFePia in YeU\ KigK FaUdioYasFXlaU 
Uisk Satients ³ a single FentUe UetUosSeFtiYe FoKoUt stXd\µ i gUatXlXMĘ AXtoUoP SUzeSUoZadzenia Eadania. 

KoleMna SUaFa, Sod t\tXłeP Å/ong�teUP oEseUYation in Satients ZitK iPSlantaEle FaUdioYeUteU�deÀEUillatoU ZitK and ZitKoXt Ues\nFKUo�
nisation tKeUaS\µ, dU n. Ped. Agnieszki KołodzińskieM i ZsS. z , KatedU\ i Kliniki KaUdiologii takŮe z :80 Mest eIekteP MednooŒUodkoZeM 
oEseUZaFMi SaFMentyZ z ZszFzeSion\P XUzĉdzenieP ,&'�&57�'. = kolei lek. 0aUiXsz Kozak i ZsS. SUz\gotoZali aUt\kXł Sod t\tXłeP Å&Ka�
UaFteUistiFs oI Satients ZitK aFXte SeUiSKeUal aUteUial isFKaePia ³ a single FentUe UetUosSeFtiYe stXd\µ SUzedstaZiaMĉF\ FKaUakteU\st\kĘ 
��� SaFMentyZ z oEMaZaPi ostUego niedokUZienia tĘtniF, ktyU\FK SUz\MĘto na 2ddział &KiUXUgii 6zSitala %UydnoZskiego Z :aUszaZie 
Z FiĉgX � lat. 1atoPiast lek. %łaŮeM KXsz i ZsS. z , KatedU\ i Kliniki KaUdiologii őlĉskiego 8niZeUs\tetX 0ed\Fznego Z KatoZiFaFK sZyM 
aUt\kXł zat\tXłoZan\ Å5anolazine ³ a neZ dUXg IoU Satients ZitK UeFXUUent antiaUUK\tKPiF tKeUaS\�UeIUaFtoU\ YentUiFXlaU aUUK\tKPias"µ 
SoŒZiĘFili oFenie EezSieFzeństZa i skXteFznoŒFi Uanolaz\n\ X SaFMentyZ z naZUaFaMĉF\Pi oSoUn\Pi na leFzenie koPoUoZ\Pi zaEX�
UzeniaPi U\tPX. 2SUyFz inteUesXMĉFeM seUii SUaF kazXist\Fzn\FK Eogatĉ i ZaŮnĉ tePat\kĘ oIeUXMĉ UyZnieŮ oSUaFoZania UeSUezentXMĉFe 
dział\ Å1ieZ\dolnoŒý seUFaµ, ÅKaUdioFKiUXUgiaµ i Å(lektUoteUaSiaµ. =aSUaszaMĉF do lektXU\ dUXgiego nXPeUX Folia Cardiologica, SUagnĘ 
ZsSoPnieý niezZ\kle Xdanĉ ,9 KonIeUenFMĘ SisPa, dziĘkXMĉF t\P saP\P :\kładoZFoP i 8FzestnikoP tego Z\daUzenia i zaSUaszaMĉF 
na koleMne sSotkanie Z SUz\szł\P UokX.

5edaktoU 1aFzelna

SUoI. dU KaE. n. Ped. %eata :oŮakoZska�KaSłon
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3UeYalenFe oI K\SeUXUiFePia in YeU\ KigK FaUdioYasFXlaU  
Uisk Satients ³ a single FentUe UetUosSeFtiYe FoKoUt stXd\

:\stĘSoZanie KiSeUXU\kePii X SaFMentyZ oEFiĉŮon\FK EaUdzo Z\sokiP U\z\kieP 
seUFoZo�naFz\nioZ\P ³ MednooŒUodkoZe UetUosSekt\Zne Eadanie koKoUtoZe

0aUFin 7oPasz :ełniFki1ɿiD, -akXE ŭyłkieZiFz2ɿiD, 'aniel őliŮ1ɿiD,  
:iesłaZa %. 'Xda�KUyl1ɿiD, AUtXU 0aPFaUz1ɿiD

17KiUd 'eSaUtPent oI ,nteUnal 0ediFine and &aUdiolog\, 0ediFal 8niYeUsit\ oI :aUsaZ, :aUsaZ, 3oland 
26tXdent 6oFiet\ at tKe 7KiUd 'eSaUtPent oI ,nteUnal 0ediFine and &aUdiolog\, 0ediFal 8niYeUsit\ oI :aUsaZ, :aUsaZ, 3oland

Abstract
Introduction. As\PStoPatiF K\SeUXUiFePia is an estaElisKed indeSendent Uisk IaFtoU IoU FaUdioYasFXlaU �&9� disease. 
+oZeYeU, tKe aZaUeness oI tKis IaFt aPong SK\siFians is still insXIÀFient. 'ata aUe also laFking on tKe SUeYalenFe oI 
as\PStoPatiF K\SeUXUiFePia in a SoSXlation oI Satients Sotentiall\ UeTXiUing dUXg tKeUaS\.
7Ke aiP oI tKe stXd\ Zas to assess tKe SUeYalenFe oI as\PStoPatiF K\SeUXUiFePia in tKe SoSXlation oI Satients KosSi�
talized in an inteUnal PediFine Xnit and tKe IUeTXenF\ oI Xse oI XUiFosXUiF dUXgs in tKis gUoXS oI Satients.
Material and methods. 6ingle FentUe UetUosSeFtiYe FoKoUt stXd\ ³ eYalXation oI PediFal UeFoUds oI Satients KosSitalized 
in an inteUnal PediFine Xnit in tKe ÀUst KalI oI ����. 7Ke anal\sis inFlXded EioFKePiFal testing UesXlts, data on Satients· 
PediFal Fonditions and dUXg tKeUaS\ Xsed. %ased on tKe FolleFted data, a gUoXS oI Satients ZitK a YeU\ KigK &9 Uisk 
Zas identiÀed in ZKoP seUXP XUiF aFid leYel � � Pg�d/ is FonsideUed aEnoUPal. 7\SiFal statistiFal PetKods ZeUe Xsed 
inFlXding desFUiStiYe statistiFs, aSSUoSUiate SaUaPetUiF and non�SaUaPetUiF tests to eYalXate signiÀFanFe oI diIIeUenFes 
in tKe YalXes oI seleFted SaUaPeteUs EetZeen tKe stXd\ gUoXSs, and geneUalized UegUession Podels. 6tatistiFall\ signi�
ÀFant diIIeUenFes ZeUe FonYentionall\ deÀned as S � �.��.
Results. 7Ke anal\sis inFlXded data IUoP ��� Satients, oI ZKoP ��� ����� Pet tKe FUiteUia oI a YeU\ KigK &9 Uisk. 
7Kese Satients ZeUe oldeU ��� Ys. �� \eaUs, S � �.���� and Kad loZeU gloPeUXlaU ÀltUation Uate YalXes ��� Ys. ��� P/� 
/min/1.73 m2, S   �.��� and KigKeU Pean seUXP XUiF aFid leYel ��.� Ys. �.� Pg�d/, S � �.���� FoPSaUed to tKe FontUol 
gUoXS �non�YeU\ KigK &9 Uisk Satients�. 1o signiÀFant diIIeUenFes in liSid leYels ZeUe IoXnd EetZeen tKe tZo gUoXSs. 6e�
UXP XUiF aFid leYel Zas PeasXUed in ��� oI Satients in tKe YeU\ KigK &9 Uisk gUoXS. AEnoUPal Uenal IXnFtion SaUaPeteUs 
ZeUe an indeSendent SUediFtoU oI seUXP XUiF aFid leYel aEoYe � Pg�d/ in tKis gUoXS �52   �.��, S � �.����. 6eUXP XUiF 
aFid leYel Zas aEoYe � Pg�d/ in ��� oI YeU\ KigK &9 Uisk Satients in ZKoP it Zas PeasXUed. AlloSXUinol Zas Xsed in 
onl\ ��� oI tKese Satients, and tKe Pean seUXP XUiF aFid leYel in tKose UeFeiYing XUiFosXUiF tUeatPent Zas �.� Pg�d/. 
7Ke Post FoPPonl\ Xsed alloSXUinol dose Zas ��� Pg�da\. 7Ke Pean seUXP XUiF aFid leYel in Satients not UeFeiYing 
XUiFosXUiF tUeatPent Zas �.� Pg�d/.
Conclusions. 6eUXP XUiF aFid leYel PeasXUePent is too UaUel\ FonsideUed in tKe EioFKePiFal SUoÀle oI Satients at a YeU\ 
KigK &9 Uisk. 6eUXP XUiF aFid leYel Pa\ Ee an indiFation IoU tKe Xse oI XUiFosXUiF dUXgs in Post Satients at a YeU\ KigK &9 
Uisk. ,n tKe ligKt oI tKe FXUUent e[SeUt FonsensXs, alloSXUinol is XndeUXsed and XndeUdosed in tKe YeU\ KigK &9 Uisk gUoXS.
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Introduction

&liniFall\, K\SeUXUiFePia Kas Eeen tUaditionall\ assoFiated 
ZitK UKeXPatologiFal and onFologiFal disease. +oZeYeU, 
goXt deYeloSs in onl\ ��� oI sXEMeFts ZitK K\SeUXUiFePia, 
and an as\PStoPatiF inFUease in seUXP aFid leYel is an 
estaElisKed EXt still XndeUUated indeSendent Uisk IaFtoU 
IoU FaUdioYasFXlaU disease >�²�@. ,n tKe geneUal SoSX�
lation, seUXP XUiF aFid leYel in tKe Uange oI �²� Pg�d/ 
����²��� µPol�/� is FonsideUed noUPal, and IoU Pan\ 
\eaUs, tKe (XUoSean /eagXe Against 5KeXPatisP �(8/A5� 
UeFoPPended to tUeat as\PStoPatiF K\SeUXUiFePia onl\ 
ZKen seUXP XUiF aFid leYel Zas ! �� Pg�d/ >�²�@. &XUUent�
l\, KoZeYeU, tKeUe is an e[SeUt FonsensXs tKat as\PStoPatiF 
K\SeUXUiFePia is assoFiated ZitK an inFUeased Uisk oI dia�
Eetes t\Se �, K\SeUtension, FKUoniF kidne\ disease, and 
FaUdioYasFXlaU PoUtalit\. As\PStoPatiF K\SeUXUiFePia Ee�
FoPes FliniFall\ iPSoUtant alUead\ at seUXP XUiF aFid leYels 
EeloZ � Pg�d/ >�²��@. 7aUget seUXP XUiF aFid leYel sKoXld 
Ee � � Pg�d/ in Satients ZitK at least tZo oI tKe IolloZing 
Fonditions� K\SeUtension, diaEetes, d\sliSidaePia, FKUoniF 
kidne\ disease, UeFent P\oFaUdial inIaUFtion oU stUoke 
>��@. +oZeYeU, data aUe still laFking on tKe SUeYalenFe oI 
as\PStoPatiF K\SeUXUiFePia as deÀned aEoYe in Satients 
at KigK FaUdioYasFXlaU Uisk, and on its eIIeFt on tKeUaSeXtiF 
deFision Paking in tKe Fonte[t oI XUiFosXUiF dUXg Xse.

7Ke aiP oI tKe stXd\ Zas to eYalXate UetUosSeFtiYel\ 
tKe IUeTXenF\ oI seUXP XUiF aFid leYel PeasXUePents in 
Satients adPitted to an inteUnal PediFine Xnit. :e also 
eYalXated tKe Uelation EetZeen PeasXUed seUXP XUiF aFid 
leYels and tKeUaSeXtiF deFisions in tKe Fonte[t oI tUeating 
K\SeUXUiFePia deSending on tKe Satient FaUdioYasFXlaU 
Uisk.

Material and methods

:e UetUosSeFtiYel\ eYalXated adPissions to tKe ,nteUnal 
0ediFine 8nit oI tKe 0iĘdz\lesie 6SeFialist +osSital IUoP 
-anXaU\ � to -Xne ��, ����. 7Ke anal\sis did not inFlXde 
KosSitalizations tKat led to a Satient·s deatK. 9eU\ KigK 
FaUdioYasFXlaU Uisk Zas deÀned as tKe SUesenFe oI gene�
Ualized atKeUosFleUosis �Eased on tKe data IUoP PediFal 
KistoU\ and�oU KosSital disFKaUge diagnoses� oU FonFoPi�
tant SUesenFe oI at least tZo oI tKe IolloZing Fonditions� 
K\SeUtension, diaEetes, FKUoniF kidne\ disease >gloPeUXlaU 
ÀltUation Uate �*)5� � �� P/�Pin��.�� P2@, isFKaePiF KeaUt 
disease �SUeYioXs P\oFaUdial inIaUFtion, FoUonaU\ aUteU\ 
E\Sass gUaIting oU SeUFXtaneoXs FoUonaU\ inteUYention, 
staEle isFKePiF KeaUt disease�, oU SUeYioXs stUoke. 7Ke 
FontUol gUoXS inFlXded Satients ZKo did not Peet tKe aEoYe 
FUiteUia oI a YeU\ KigK FaUdioYasFXlaU Uisk. 7Ke tZo gUoXSs 
ZeUe FoPSaUed in UegaUd to Uenal IXnFtion, liSid SUoÀle, 
seUXP XUiF aFid leYel, age, FoPoUEidities, and tUeatPent 
ZitK alloSXUinol. ,n Fase oI UeSeated adPissions, tKe one 

ZitK seUXP XUiF aFid leYel PeasXUePent Zas inFlXded in tKe 
anal\sis. ,I seUXP XUiF aFid leYel Zas not PeasXUed dXUing 
an\ oI tKe UeSeated adPissions, tKe one tKat SUoYided tKe 
Post oI tKe anal\sed data Zas inFlXded in tKe anal\sis. 
6tatistiFal anal\sis Zas SeUIoUPed Xsing tKe 67A7,67,&A �� 
3/ soItZaUe. 6igniÀFanFe oI tKe diIIeUenFes in TXantitatiYe 
YaUiaEles Zas assessed Xsing tKe 6tXdent t test or the 
0ann�:Kitne\ 8 test, deSending on YaUiaEle distUiEXtion. 
6igniÀFanFe oI tKe diIIeUenFes in FategoUiFal YaUiaEles Zas 
assessed Xsing tKe FKi�sTXaUe test. *eneUalized lineaU 
UegUession Podels ZeUe Xsed to eYalXate YaUiaEles tKat 
Kad an eIIeFt on tKe deFision to PeasXUe seUXP XUiF aFid 
leYel and to tUeat K\SeUXUiFePia in Satients at a YeU\ KigK 
FaUdioYasFXlaU Uisk. )oU all tests, statistiFal signiÀFanFe 
Zas set at S � �.��.

Results

APong ��� adPissions IUoP -anXaU\ � to -Xne ��, ����, 
�� led to tKe Satient·s deatK and ZeUe not inFlXded in tKe 
anal\sis. 2I tKe UePaining ��� adPissions, �� Satients 
ZeUe KosSitalized PoUe tKan onFe �Uange �²��. 8ltiPatel\, 
data IUoP ��� adPissions ZeUe inFlXded in tKe anal\sis, 
ZitK ��� ����� Satients assigned to tKe YeU\ KigK FaUdio�
YasFXlaU Uisk gUoXS �*UoXS A�, and tKe UePaining ��� ����� 
Satients not IXlÀlling tKe YeU\ KigK FaUdioYasFXlaU Uisk FUi�
teUia as deÀned in tKe PetKods �*UoXS %�. 7Ke Satients in 
*UoXS A ZeUe oldeU ��� Ys. �� \eaUs, S � �.����, Kad KigKeU 
Pean seUXP XUiF aFid leYel ��.� Ys. �.� Pg�d/, S � �.���� 
)igXUe ��, and loZeU *)5 ��� Ys. ��� P/�Pin��.�� P2, 
S   �.���. :e did not Ànd signiÀFant diIIeUenFes in liSid 
leYels EetZeen tKe tZo gUoXSs �7aEle ��. 6eUXP XUiF aFid 
leYel Zas PeasXUed in ��� Satients in *UoXS A and ��� 

Figure 1. %o[ Slot IoU seUXP XUiF aFid leYel in tKe stXd\ SoSXlation� 
YeU\ KigK FaUdioYasFXlaU Uisk gUoXS Ys. FontUol gUoXS
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Satients in *UoXS %. ,n EotK gUoXSs, seUXP XUiF aFid leYel 
sKoZed a PodeUate EXt signiÀFant negatiYe FoUUelation ZitK 
*)5 �U   ²�.��. ,n tKe YeU\ KigK FaUdioYasFXlaU Uisk gUoXS, 
a SositiYe FoUUelation Zas also seen ZitK age �U   �.���, 
XUea leYel �U   �.��� EXt not FUeatinine, and tUigl\FeUide 
leYel �U   �.���. +oZeYeU, UegUession anal\sis sKoZed tKat 
aEnoUPal Uenal IXnFtion Zas tKe onl\ indeSendent SUediFtoU 
oI seUXP XUiF aFid leYel ! � Pg�dl �52   �.��, S � �.����.

,n ��� oI Satients in *UoXS A in ZKoP seUXP XUiF aFid 
leYel Zas PeasXUed, it Zas KigKeU tKan � Pg�d/. AlloSXUinol 
Zas giYen in onl\ ��� oI tKese Satients �)igXUe ��. 7Ke 
Pean seUXP XUiF aFid leYel in tKese Satients Zas �.� Pg�d/ 
FoPSaUed to �.� Pg�d/ in tKose in ZKoP alloSXUinol Zas 
not Xsed.

APong FonFoPitant Fonditions, tKe likeliKood oI seUXP 
XUiF aFid leYel PeasXUePent Zas inFUeased E\ tKe SUesenFe 
oI diaEetes, and FonFoPitant FKUoniF kidne\ disease aIIeF�
ted ZKetKeU alloSXUinol Zas giYen �)igXUes � and ��. 7Ke 
Post FoPPonl\ Xsed alloSXUinol dose Zas ��� Pg�da\. 1o 
FoUUelation Zas IoXnd EetZeen alloSXUinol dose and seUXP 
XUiF aFid leYel. 1o diIIeUenFe in tKe Pean dUXg dose Zas 
IoXnd EetZeen tKe eYalXated sXEgUoXSs.

Discussion

6eUXP XUiF aFid leYel is FXUUentl\ FonsideUed not onl\ an 
indeSendent Uisk IaFtoU IoU FaUdioYasFXlaU disease EXt also 
an indeSendent Uisk IaFtoU IoU PoUtalit\ >��@. 1dUeSeSa et 

Table 1. 6tXd\ SoSXlation FKaUaFteUistiFs �age and EioFKePiFal testing UesXlts� in tKe YeU\ KigK FaUdioYasFXlaU �&9� Uisk gUoXS and tKe 
FontUol gUoXS

Variable 
(mean ± SD)

Very high CV risk group 
(N = 194)

Control group 
(N = 160)

p

Age >\eaUs@ ��.�� �� ��.�� ��.�� �� ��.�� < 0.001

*)5 >P/�Pin��.�� P2@ ��.�� �� ��.�� ���.�� �� ��.�� < 0.001

&Ueatinine >Pg�d/@ �.�� �� �.�� �.�� �� �.�� < 0.001

8Uea >Pg�d/@ ��.�� �� ��.�� ��.�� �� ��.�� < 0.001

8UiF aFid >Pg�d/@ �.�� �� �.�� �.�� �� �.��� 0.01

7otal FKolesteUol >Pg�d/@ ���.�� �� ��.�� ���.�� �� ��.�� �.��

+'/ FKolesteUol >Pg�d/@ ��.�� �� ��.�� ��.�� �� ��.�� 0.19

/'/ FKolesteUol >Pg�d/@ ��.�� �� ��.�� ��.�� �� ��.�� 0.54

7* >Pg�d/@ ���.�� �� ��.�� ���.�� �� ���.�� 0.56
6' ³ standaUd deYiation� *)5 ³ gloPeUXlaU ÀltUation Uate� +'/ ³ KigK�densit\ liSoSUotein� /'/ ³ loZ�densit\ liSoSUotein� 7* ³ tUigl\FeUides

Figure 2. 3atient ÁoZFKaUt sKoZing seUXP XUiF aFid PeasXUePents, SUeYalenFe oI K\SeUXUiFePia, and alloSXUinol Xse in tKe stXd\ SoSXlation

428 hospitalizations

50 deaths
18 patients admitted more than one

354 hospitalizations included in the analysis

160 patients not fulfilling very high 
cardiovascular risk criteria

194 patients with very high 
cardiovascular risk

73 (45%) patients with serum 
uric acid level measured

108 (55%) patients with serum 
uric acid level measured

Serum uric acid > 5 mg/dL 
in 41 (56%) patients

Serum uric acid > 5 mg/dL 
in 76 (70%) patients

9 (8%) patients treated 
with allopurinol

23 (21%) patients treated 
with allopurinol



132

Folia Cardiologica 2019, vol. 14, no. 2

www.journals.viamedica.pl/folia_cardiologica

al. >��@ stXdied PoUe tKan ���� Satients aIteU an aFXte 
FoUonaU\ s\ndUoPe and sKoZed tKat aIteU adMXstPent 
IoU FonYentional Uisk IaFtoUs, eaFK inFUease in seUXP XUiF 
aFid leYel E\ � Pg�d/ Zas assoFiated ZitK an inFUease 
in tKe PoUtalit\ Uisk E\ ���. KoUean aXtKoUs UeYieZed 
PediFal data oI PoUe tKan ���,��� Satients and IoXnd 
a 8�sKaSed UelationsKiS EetZeen seUXP XUiF aFid leYel 
and tKe Uisk oI deatK. 6eUXP XUiF aFid leYel � �.� Pg�d/ 
in Pen and � �.� Pg�d/ in ZoPen Zas assoFiated ZitK 
a ��� and ��� KigKeU PoUtalit\ Uisk, UesSeFtiYel\ �KazaUd 
Uatio >+5@ �.��, ��� FonÀdenFe inteUYal >&,@ �.��²�.�, 
and +5 �.�, ��� &, �.�²�.���. )oU K\SeUXUiFePia, tKe 
FXt�oII YalXes ZeUe ! �.� Pg�d/ in Pen and ! �.� Pg�d/ 
in ZoPen, assoFiated ZitK +5 �.�� ���� &, �.��²�.��� 
and �.�� ���� &, �.��²��.��� IoU PoUtalit\ Uisk in Pen 
and ZoPen, UesSeFtiYel\ >��@. ,n tKe 3Ue&is stXd\, eaFK 
inFUease in seUXP XUiF aFid leYel E\ � Pg�d/ Zas assoFia�
ted ZitK an inFUease in PoUtalit\ Uisk E\ ��� >��@. ,n tKe 
3A0(/A stXd\ ZKiFK eYalXated FaUdioYasFXlaU disease Uisk 
IaFtoUs in a UandoP saPSle oI tKe geneUal SoSXlation, tKe 
KigKest sensitiYit\ and sSeFiÀFit\ Zas IoXnd IoU tKe FXt�oII 
seUXP XUiF aFid leYel oI �.� Pg�d/ IoU tKe FaUdioYasFXlaU 
PoUtalit\ and �.� Pg�d/ IoU tKe oYeUall PoUtalit\ >��@. ,t 
Fan Ee tKXs FonFlXded tKat tKe PeasXUePent oI seUXP 
XUiF aFid leYel sKoXld Ee inFlXded in tKe UoXtine EioFKe�
PiFal testing Sanel in KosSitalized Satients, SaUtiFXlaUl\ 
tKose at a YeU\ KigK FaUdioYasFXlaU Uisk. 'XUing oXU stXd\ 
SeUiod, KoZeYeU, tKis PeasXUePent Zas SeUIoUPed in oXU 
Xnit in onl\ aEoXt KalI oI Satients at a YeU\ KigK FaUdioYa�
sFXlaU Uisk. :e KaYe also sKoZn tKat onl\ tKe SUesenFe 
oI diaEetes indeSendentl\ inFUeased tKe likeliKood oI tKe 
SeUIoUPanFe oI tKis PeasXUePent. 3aUado[iFall\, tKis is 
MXstiÀed E\ FliniFal stXdies EXt not gXidelines. /iX et al. 
noted neSKUoSUoteFtiYe eIIeFts oI alloSXUinol in Satients  

ZitK diaEetes, along ZitK a EeneÀFial eIIeFt on insXlin 
sensitiYit\ and a UedXFtion in KigK�sensitiYit\ &�UeaFtiYe 
SUotein �Ks&53� leYel and tKe intiPa�Pedia tKiFkness in 
tKe FaUotid aUteUies >��, ��@. +oZeYeU, FXUUent gXidelines 
on tKe diagnosis and PanagePent oI diaEetes do not FoYeU 
tKe issXe oI K\SeUXUiFePia at all >��@. 2nl\ tKe gXidelines 
on tKe diagnosis and PanagePent oI K\SeUtension and 
UatKeU oEsolete ���� gXidelines on tKe PanagePent oI 
staEle FoUonaU\ aUteU\ disease �neZ gXidelines aUe to Ee 
SXElisKed in ����� Pention tKe need to PeasXUe seUXP 
XUiF aFid leYel and note tKe EeneÀts oI XUiFosXUiF dUXgs 
>��, ��@. ,n tKe gXidelines on staEle FoUonaU\ aUteU\ 
disease, it Kas Eeen KigKligKted tKat alloSXUinol Kas an�
tianginal SUoSeUties in sXEMeFts ZitKoXt goXt, Pa\ UedXFe 
o[idatiYe stUess, and ZKen Xsed at ��� Pg SeU da\, it Pa\ 
SUolong e[eUFise tiPe not onl\ to FKest Sain, EXt also to 67 
segPent deSUession >��@.

,n tKe UeFent \eaUs, a nXPEeU oI e[SeUt FonsensXses 
KaYe Eeen SXElisKed tKat indiFate tKe need IoU PoUe IUeT�
Xent seUXP XUiF aFid PeasXUePent and eaUlieU initiation oI 
XUiFosXUiF dUXgs >��, ��@. AFFoUding to tKese doFXPents, 
in Satients ZitK at least tZo PetaEoliF and�oU FaUdioYasFX�
laU Fonditions, aEnoUPal seUXP XUiF aFid leYel sKoXld Ee 
deÀned as ! � Pg�d/ in EotK gendeUs >��, ��@. +oZeYeU, 
tKe SUeYalenFe oI so deÀned as\PStoPatiF K\SeUXUiFePia 
in tKe SoSXlation oI Satients at a YeU\ KigK FaUdioYasFXlaU 
Uisk is not knoZn. ,n oXU stXd\, Ze KaYe attePSted to SUo�
Yide soPe eaUl\ estiPates tKe sFoSe oI tKis SUoEleP. )oU 
tKe SXUSose oI oXU anal\ses, Ze deÀned tKe XSSeU liPit oI 
noUPal YalXes in Satients at a YeU\ KigK FaUdioYasFXlaU Uisk 
as � Pg�dl, Fonsistent ZitK tKe FonsensXs E\ %oUgKi et al. 
>��@. AltKoXgK a liPitation oI oXU stXd\ is its UetUosSeFtiYe, 
single�FentUe natXUe, oXU Àndings indiFate tKe need IoU 
PoUe ZidesSUead edXFational eIIoUts to SUoPXlgate tKe 

Figure 3. 0ain eIIeFts A129A. 7Ke eIIeFt oI FonFoPitant diaEetes 
on tKe SeUIoUPanFe oI seUXP XUiF aFid leYel PeasXUePent. 9eUti�
Fal Ued lines indiFate tKe ��� FonÀdenFe inteUYal. &XUUent eIIeFt� 
)��.����   �.����, S   �.���
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stXdies in diaEetiF Satients and tKe Àndings oI *olPoKaP�
Padi et al. sXggest, KoZeYeU, tKat alloSXUinol Xse sKoXld 
Ee FonsideUed in SaUtiFXlaU in tKese Satients >��, ��, ��, 
��@. At tKe saPe tiPe %oUgKi et al. >��@, in a stXd\ on tKe 
eIIeFts oI alloSXUinol oU SUoEeneFide in oEese noUPotensiYe 
Satients ZitK seUXP XUiF aFid leYel aEoYe 5 Pg�d/, KaYe 
TXestioned ZKetKeU dUXg tUeatPent oI K\SeUXUiFePia Kas 
a SUoteFtiYe eIIeFt on tKe endotKeliXP.

7aking into aFFoXnt a laUge inteUest in tKe Uole oI 
as\PStoPatiF K\SeUXUiFePia as a FontUiEXtoU to tKe total 
FaUdioYasFXlaU Uisk in FaUdiaF Satients, tKe laFk oI data 
on tKe SUeYalenFe oI as\PStoPatiF K\SeUXUiFePia in tKis 
Satient SoSXlation in 3oland, and ongoing XnFeUtainties 
UegaUding FKUoniF Xse oI XUiFosXUiF dUXgs, a PXltiFentUe 
stXd\ seePs ZaUUanted.

Conclusions

�. 6eUXP XUiF aFid leYel PeasXUePent is too UaUel\ Fonsi�
deUed in tKe EioFKePiFal SUoÀle oI Satients at a YeU\ KigK 
FaUdioYasFXlaU Uisk. �. 6eUXP XUiF aFid leYel Pa\ Ee an 
indiFation IoU tKe Xse oI XUiFosXUiF dUXgs in Post Satients 
at a YeU\ KigK FaUdioYasFXlaU Uisk. �. ,n tKe ligKt oI tKe 
FXUUent e[SeUt FonsensXs, alloSXUinol is XndeUXsed and 
XndeUdosed in tKe YeU\ KigK FaUdioYasFXlaU Uisk gUoXS.
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knoZledge on tKe iPSoUtanFe oI as\PStoPatiF K\SeUX�
UiFePia and tKe PeasXUePent oI seUXP XUiF aFid leYel in 
tKe SoSXlation oI Satients at FaUdiaF and PetaEoliF Uisk. 2I 
note, Ze oEseUYed a tendenF\ to Xse a single, loZest alloSX�
Uinol dose. 7Kis is SUoEaEl\ a UesXlt oI long�Keld EelieI tKat 
XUiFosXUiF dUXg Xse is indiFated onl\ ZitK PXFK inFUeased 
seUXP XUiF aFid leYel and as FKUoniF tKeUaS\ in Satients ZitK 
a KistoU\ oI goXt. ,t sKoXld also Ee noted tKat tKeUe is no 
FonsensXs UegaUding tKe Xse oI alloSXUinol doses e[Feeding 
���²��� Pg SeU da\. ,n tKe e[SeUt statePent oI tKe 3olisK 
&aUdiaF 6oFiet\ &aUdioYasFXlaU 3KaUPaFotKeUaS\ &oPPit�
tee, tKe Xse oI YeU\ KigK doses ����²��� Pg SeU da\� Kas 
Eeen FonsideUed UeasonaEle >��@. ,n FontUast, %oUgKi et al. 
>��@ stated in tKeiU FonsensXs tKat tKe eIÀFaF\ and saIet\ oI 
FKUoniF Xse oI alloSXUinol doses e[Feeding ��� Pg SeU da\ 
UeTXiUes IXUtKeU stXdies. ,n a stXd\ in oYeU �,��� Satients, 
:ei et al. >��@ sKoZed tKat tKe FaUdioYasFXlaU eYent Uate 
sKoZed an inYeUse FoUUelation ZitK alloSXUinol dose, as it 
Zas ��.� ���� &, ��.�²��.�� SeU �,��� SeUson�\eaUs in tKe 
��� Pg gUoXS FoPSaUed to ��.� ���� &, ��.�²��.�� SeU 
���� SeUson�\eaUs in tKe ��� Pg gUoXS and ��.� ���� &, 
��.�²��.�� SeU ���� SeUson�\eaUs in tKe � ��� Pg gUoXS. 
8se oI alloSXUinol doses � ��� Pg�da\ Ys. � ��� Pg�da\ 
Zas assoFiated ZitK a loZeU Uisk oI all�FaXse PoUtalit\ 
�adMXsted +5 �.��, ��� &, �.��²�.��� >��@. *olPoKaP�
Padi et al. indiFated a Sotential neSKUoSUoteFtiYe eIIeFt oI 
alloSXUinol >��@. ,n oXU stXd\, aEnoUPal Uenal IXnFtion SaUa�
PeteUs ZeUe indeSendentl\ assoFiated ZitK tKe SUesenFe oI 
K\SeUXUiFePia in tKe YeU\ KigK FaUdioYasFXlaU Uisk gUoXS. ,n 
the 2013 gXidelines on tKe PanagePent oI staEle FoUonaU\ 
aUteU\ disease, FaXtion Zas adYised ZKen Xsing XUiFosXUiF 
dUXgs in Satients ZitK UedXFed *)5. 7Ke aEoYe Pentioned 

Streszczenie
Wstęp. %ezoEMaZoZa KiSeUXU\kePia Mest SotZieUdzon\P i Xznan\P SUzez eksSeUtyZ niezaleŮn\P Fz\nnikieP U\z\ka 
seUFoZo�naFz\nioZego �&9�. őZiadoPoŒý tego IaktX ZŒUyd lekaUz\ ZFiĉŮ Mednak SozostaMe nieZ\staUFzaMĉFa. %UakXMe 
UyZnieŮ dan\FK dot\FzĉF\FK UozSoZszeFKnienia EezoEMaZoZeM KiSeUXU\kePii Z SoSXlaFMi SaFMentyZ SotenFMalnie Z\Pa�
gaMĉF\FK IaUPakoteUaSii.
&eleP Eadania E\ła oFena FzĘstoŒFi Z\stĘSoZania EezoEMaZoZeM KiSeUXU\kePii Z SoSXlaFMi SaFMentyZ KosSitalizoZa�
n\FK na oddziale inteUnist\Fzn\P oUaz FzĘstoŒFi stosoZania lekyZ XU\kozXU\Fzn\FK Z teM gUXSie FKoU\FK.
Materiał i metody. -ednooŒUodkoZe Eadanie koKoUtoZe ³ UetUosSekt\Zna oFena dokXPentaFMi SaFMentyZ KosSitalizo�
Zan\FK na oddziale inteUnist\Fzn\P Z SieUZsz\P SyłUoFzX ���� UokX. : analizie XZzglĘdniono Z\niki Eadań EioFKe�
PiFzn\FK, dane dot\FzĉFe FKoUoEoZoŒFi SaFMentyZ oUaz stosoZaneM IaUPakoteUaSii. 1a SodstaZie zeEUan\FK dan\FK 
Z\odUĘEniono gUXSĘ SaFMentyZ oEFiĉŮon\FK EaUdzo Z\sokiP U\z\kieP &9, Z odniesieniX do ktyU\FK za nieSUaZidłoZe 
XznaMe siĘ stĘŮenie kZasX PoFzoZego ZiĘksze lXE UyZne � Pg�dl. =astosoZano t\SoZe Petod\ stat\st\Fzne� stat\�
st\ki oSisoZe, odSoZiednie test\ SaUaPetU\Fzne i nieSaUaPetU\Fzne Z FelX oFen\ istotnoŒFi UyŮniF ZaUtoŒFi Z\EUan\FK 
SaUaPetUyZ PiĘdz\ Eadan\Pi gUXSaPi FKoU\FK oUaz ogylne Podele UegUesMi. 3Uz\MĘto standaUdoZĉ ZaUtoŒý S SoniŮeM 
�,�� dla UyŮniF istotn\FK stat\st\Fznie.
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Wyniki. : analizie XZzglĘdniono dane ��� SaFMentyZ, sSoŒUyd ktyU\FK ��� ����� sSełniło kU\teUiXP SUz\naleŮnoŒFi 
do gUXS\ EaUdzo Z\sokiego U\z\ka &9. 3ozostali FKoUz\ stanoZili gUXSĘ kontUolnĉ. &KoUz\ z gUXS\ EaUdzo Z\sokiego 
U\z\ka &9 E\li staUsi ��� v. �� lata� S � �,����, Z\UyŮniali siĘ niŮszĉ ZaUtoŒFiĉ ZsSyłFz\nnika ÀltUaFMi kłĘEXszkoZeM  
��� v. ��� Pl�Pin��,�� P2� S   �,��� oUaz Z\Ůsz\P ŒUedniP stĘŮenieP kZasX PoFzoZego ��,� v. �,� Pg�dl� S � �,����. 
1ie Z\kazano natoPiast istotn\FK UyŮniF Z stĘŮeniaFK SoszFzegyln\FK IUakFMi liSidogUaPX. 6tĘŮenie kZasX PoFzoZego 
oznaFzono X ��� SaFMentyZ z gUXS\ EaUdzo Z\sokiego U\z\ka &9. 1iezaleŮn\P SUed\ktoUeP stĘŮenia kZasX PoFzoZego 
SoZ\ŮeM � Pg�dl Z teM gUXSie E\ł\ nieSUaZidłoZe SaUaPetU\ neUkoZe �52   �,��� S � �,����. : SUz\SadkX ��� SaFMentyZ 
z gUXS\ EaUdzo Z\sokiego U\z\ka &9, X ktyU\FK oznaFzono stĘŮenie kZasX PoFzoZego, SUzekUaFzało ono � Pg�dl. Allo�
SXUinol zastosoZano Med\nie X ��� t\FK FKoU\FK, SUz\ Fz\P ŒUednie stĘŮenie kZasX PoFzoZego X SaFMentyZ, X ktyU\FK 
ZłĉFzono leFzenie XU\kozXU\Fzne, Z\nosiło �,� Pg�dl. 1aMFzĘŒFieM stosoZanĉ daZkĉ alloSXUinolX E\ło ��� Pg�doEĘ. 
őUednie stĘŮenie kZasX PoFzoZego X SaFMentyZ, X ktyU\FK leFzenia nie ZdUoŮono, Z\nosiło �,� Pg�dl.
Wnioski. 2znaFzenie stĘŮenia kZasX PoFzoZego Mest zE\t Uzadko XZzglĘdniane Z SUoÀlX Eadań EioFKePiFzn\FK SaFMen�
tyZ oEFiĉŮon\FK EaUdzo Z\sokiP U\z\kieP &9. 8 ZiĘkszoŒFi SaFMentyZ z gUXS\ Z\sokiego U\z\ka Pogĉ istnieý Zskazania 
do stosoZania lekyZ XU\kozXU\Fzn\FK. : ŒZietle aktXaln\FK konsensXsyZ eksSeUtyZ alloSXUinol Z gUXSie SaFMentyZ 
oEFiĉŮon\FK EaUdzo Z\sokiP U\z\kieP &9 stosXMe siĘ zE\t Uzadko i Z zE\t PałeM daZFe.

6łoZa klXFzoZe� alloSXUinol, kZas PoFzoZ\
Folia Cardiologica 2019; 14, 2: 129–135

References
1. 5aFiEoUski ), 0aŒliński 0, Kłak A, et al. :\stĘSoZanie i leFzenie dn\ 

PoFzanoZeM Z 3olsFe. Analiza, Zskazania, UekoPendaFMe. ,nst\tXt 
2FKUon\ =dUoZia, :aUszaZa ����.

2. *ińdzieńska�6ieŒkieZiFz (, 6ieUakoZski 6, 'oP\słaZska ,, et al. 'na 
PoFzanoZa ³ aktXalne sSoMUzenie na diagnost\kĘ i leFzenie. 5eXPa�
tologia. ����� ������ ���²���.

3. =iPPeUPann�*yUska ,. KoPentaUz do SUaF\ 1Xki *. 'oKeUt\ 0. 5i�
FKette 3. AktXalne SostĘSoZanie Z dnie PoFzanoZeM. \Fzne ZskazyZ�
ki z Z\t\Fzn\FK (8/A5 ����. 0ed. 3Uakt. ����� �� ��²��.

4. KKanna ', )itzgeUald -', KKanna 33, et al. APeUiFan &ollege oI 5KeX�
Patolog\. ���� APeUiFan &ollege oI 5KeXPatolog\ gXidelines IoU 
PanagePent oI goXt. 3aUt �� s\stePatiF nonSKaUPaFologiF and SKaU�
PaFologiF tKeUaSeXtiF aSSUoaFKes to K\SeUXUiFePia. AUtKUitis &aUe 
5es �+oEoken�. ����� ������� ����²����, doi� 10.1002/acr.21772, 
inde[ed in 3XEPed� ��������.

5. KKanna ', KKanna 33, )itzgeUald -', et al. APeUiFan &ollege oI 
5KeXPatolog\. ���� APeUiFan &ollege oI 5KeXPatolog\ gXideli�
nes IoU PanagePent oI goXt. 3aUt �� tKeUaS\ and antiinÁaPPatoU\ 
SUoSK\la[is oI aFXte goXt\ aUtKUitis. AUtKUitis &aUe 5es �+oEoken�. 
����� ������� ����²����, doi� 10.1002/acr.21773, inde[ed in 
3XEPed� 23024029.

6. 5iFKette 3, 'oKeUt\ 0, 3asFXal (, et al. ���� XSdated (8/A5 eYiden�
Fe�Eased UeFoPPendations IoU tKe PanagePent oI goXt. Ann 5KeXP 
'is. ����� ������ ��²��, doi� ��.�����annUKeXPdis������������, 
inde[ed in 3XEPed� 27457514.

7. *Xe\IÀeU ), %oissel -3, 3oFoFk 6, et al. ,dentiÀFation oI Uisk IaFtoUs in 
K\SeUtensiYe Satients� FontUiEXtion oI UandoPized FontUolled tUials 
tKUoXgK an indiYidXal Satient dataEase. &iUFXlation. ����� �������� 
e��²e��, inde[ed in 3XEPed� 10545441.

�. &annon 3-, 6tason :%, 'ePaUtini )(, et al. +\SeUXUiFePia in SUi�
PaU\ and Uenal K\SeUtension. 1 (ngl - 0ed. ����� ������� ���² 
–464, doi: 10.1056/NEJM196609012750902, inde[ed in 3XEPed� 
5917940.

9. 6XndstU|P -, 6XlliYan /, '·Agostino 5%, et al. 5elations oI seUXP 
XUiF aFid to longitXdinal Elood SUessXUe tUaFking and K\SeUtension 
inFidenFe. +\SeUtension. ����� ������ ��²��, doi� 10.1161/01.
+<3.����������.�����.�a, inde[ed in 3XEPed� ��������.

10. Kostka�-ezioUn\ K, 7\kaUski A. =Ziĉzek K\SeUXU\kePii z inn\Pi Fz\nni�
kaPi U\z\ka seUFoZo�naFz\nioZego X SaFMentyZ z SieUZotn\P, niele�
Fzon\P nadFiŒnienieP tĘtniFz\P Z SoSXlaFMi Eadania 5,6K. AUteUial 
+\SeUtens. ����� ��� ���²���.

11. :ideFka K, 6z\Pański )0, )iliSiak K-, et al. 6tanoZisko eksSeUtyZ 
dot\FzĉFe KiSeUXU\kePii i MeM leFzenia X SaFMentyZ z Z\sokiP U\z\kieP 
seUFoZo�naFz\nioZ\P. AUteUial +\SeUtens. ����� ������ �²�.

12. %Uand )1, 0F*ee '/, Kannel :%, et al. +\SeUXUiFePia as a Uisk IaFtoU 
oI FoUonaU\ KeaUt disease� tKe )UaPingKaP 6tXd\. AP - (SidePiol. 
����� ������� ��²��, inde[ed in 3XEPed� �������.

13. %oUgKi &, 7\kaUski A, :ideFka K, et al. ([SeUt FonsensXs IoU tKe 
diagnosis and tUeatPent oI Satient ZitK K\SeUXUiFePia and KigK 
FaUdio YasFXlaU Uisk. &aUdiol -. ����� ������ ���²���, doi� 10.5603/ 
�&-.����.����, inde[ed in 3XEPed� 30394510.

14. 1dUeSeSa *, %UaXn 6, +aase +8, et al. 3UognostiF YalXe oI XUiF aFid 
in Satients ZitK aFXte FoUonaU\ s\ndUoPes. AP - &aUdiol. ����� 
������� ����²����, doi� ��.�����M.aPMFaUd.����.��.���, inde[ed 
in 3XEPed� ��������.

15. &Ko 6K, &Kang <, KiP ,, et al. 8�6KaSed assoFiation EetZeen seUXP 
XUiF aFid leYel and Uisk oI PoUtalit\� a FoKoUt stXd\. AUtKUitis 5KeXPa�
tol. ����� ������ ����²����, doi� 10.1002/art.40472, inde[ed in 
3XEPed� 29694719.

16. ,oaFKiPesFX A*, %Uennan '0, +oaU %0, et al. 6eUXP XUiF aFid is 
an indeSendent SUediFtoU oI all�FaXse PoUtalit\ in Satients at KigK 
Uisk oI FaUdioYasFXlaU disease� a SUeYentiYe FaUdiolog\ inIoUPation 
s\steP �3Ue&,6� dataEase FoKoUt stXd\. AUtKUitis 5KeXP. ����� ������ 
623–630, doi: 10.1002/art.23121, inde[ed in 3XEPed� ��������.

17. %oPEelli 0, 5onFKi ,, 9olSe 0, et al. 3UognostiF YalXe oI seUXP XUiF 
aFid� neZ�onset in and oXt�oI�oIÀFe K\SeUtension and long�teUP 

http://dx.doi.org/10.1002/acr.21772
https://www.ncbi.nlm.nih.gov/pubmed/23024028
http://dx.doi.org/10.1002/acr.21773
https://www.ncbi.nlm.nih.gov/pubmed/23024029
http://dx.doi.org/10.1136/annrheumdis-2016-209707
https://www.ncbi.nlm.nih.gov/pubmed/27457514
https://www.ncbi.nlm.nih.gov/pubmed/10545441
http://dx.doi.org/10.1056/NEJM196609012750902
https://www.ncbi.nlm.nih.gov/pubmed/5917940
http://dx.doi.org/10.1161/01.HYP.0000150784.92944.9a
http://dx.doi.org/10.1161/01.HYP.0000150784.92944.9a
https://www.ncbi.nlm.nih.gov/pubmed/3964986
http://dx.doi.org/10.5603/CJ.2018.0116
http://dx.doi.org/10.5603/CJ.2018.0116
https://www.ncbi.nlm.nih.gov/pubmed/30394510
http://dx.doi.org/10.1016/j.amjcard.2011.12.018
https://www.ncbi.nlm.nih.gov/pubmed/22325088
http://dx.doi.org/10.1002/art.40472
https://www.ncbi.nlm.nih.gov/pubmed/29694719
http://dx.doi.org/10.1002/art.23121
https://www.ncbi.nlm.nih.gov/pubmed/18240236


135www.journals.viamedica.pl/folia_cardiologica

0aUFin 7oPasz :ełniFki et al., Hyperuricemia in very high cardiovascular risk patients

PoUtalit\. - +\SeUtens. ����� ������ ����²����, doi� 10.1097/ 
/HJH.0000000000000161, inde[ed in 3XEPed� ��������.

��. /iX 3, &Ken <, :ang %, et al. AlloSXUinol tUeatPent iPSUoYes Uenal IXnFtion 
in Satients ZitK t\Se � diaEetes and as\PStoPatiF K\SeUXUiFePia� ��\eaU 
UandoPized SaUallel�FontUolled stXd\. &lin (ndoFUinol �2[I�. ����� ������ 
���²���, doi� 10.1111/cen.12673, inde[ed in 3XEPed� 25400252.

19. /iX 3, :ang +, =Kang ), et al. 7Ke (IIeFts oI alloSXUinol on tKe FaUotid 
intiPa�Pedia tKiFkness in Satients ZitK t\Se � diaEetes and as\PS�
toPatiF K\SeUXUiFePia� a tKUee�\eaU UandoPized SaUallel�FontUolled 
stXd\. ,nteUn 0ed. ����� ������� ����²����, doi� 10.2169/internal�
medicine.54.4310, inde[ed in 3XEPed� ��������.

20. AUaszkieZiFz A, %andXUska�6tankieZiFz (, %Xdz\ński A, et al. ���� 
*Xidelines on tKe PanagePent oI diaEetiF Satients. A Sosition oI 
diaEetes 3oland. &lin 'iaEetol. ����� ����� �²��, doi� 10.5603/ 
�dk.����.����.

21. 7\kaUski A, 1aUkieZiFz K, *aFiong =, et al. *Xidelines IoU tKe 0ana�
gePent oI +\SeUtension. AUteUial +\SeUtens. ����� ������ ��²��, 
doi: 10.5603/ah.2015.0010.

22. 0ontalesFot *, 6eFKteP 8, AFKenEaFK 6, et al. 7ask )oUFe 0eP�
EeUs, (6& &oPPittee IoU 3UaFtiFe *Xidelines, 'oFXPent 5eYieZeUs. 
���� (6& gXidelines on tKe PanagePent oI staEle FoUonaU\ aUteU\ 
disease� tKe 7ask )oUFe on tKe PanagePent oI staEle FoUonaU\ aUteU\ 
disease oI tKe (XUoSean 6oFiet\ oI &aUdiolog\. (XU +eaUt -. ����� 
������� ����²����, doi� ��.�����eXUKeaUtM�eKt���, inde[ed in 
3XEPed� ��������.

23. :ei /, 0aFkenzie ,6, &Ken <, et al. ,PSaFt oI alloSXUinol Xse on XUa�
te FonFentUation and FaUdioYasFXlaU oXtFoPe. %U - &lin 3KaUPaFol. 
����� ������ ���²���, doi� ��.�����M.���������.����.�����.[, 
inde[ed in 3XEPed� 21395653.

24. *olPoKaPPadi 6, AlPasi A, 0anoXFKeKUi 0, et al. AlloSXUinol against 
SUogUession oI FKUoniF kidne\ disease. ,Uan - Kidne\ 'is. ����� ������ 
���²���, inde[ed in 3XEPed� ��������.

25. %oUgi /, 0F0Xllan &, :oKlKXeteU A, et al. (IIeFt oI XUiF aFid�loZeUing 
agents on endotKelial IXnFtion� a UandoPized, doXEle�Elind, SlaFeEo�
�FontUolled tUial. +\SeUtension. ����� ������ ���²���, doi� 10.1161/ 
�+<3(57(16,21A+A.���.�����, inde[ed in 3XEPed� ��������.

http://dx.doi.org/10.1097/HJH.0000000000000161
http://dx.doi.org/10.1097/HJH.0000000000000161
https://www.ncbi.nlm.nih.gov/pubmed/24675682
http://dx.doi.org/10.1111/cen.12673
https://www.ncbi.nlm.nih.gov/pubmed/25400252
http://dx.doi.org/10.2169/internalmedicine.54.4310
http://dx.doi.org/10.2169/internalmedicine.54.4310
https://www.ncbi.nlm.nih.gov/pubmed/26328636
http://dx.doi.org/10.5603/dk.2019.0001
http://dx.doi.org/10.5603/dk.2019.0001
http://dx.doi.org/10.5603/ah.2015.0010
http://dx.doi.org/10.1093/eurheartj/eht296
https://www.ncbi.nlm.nih.gov/pubmed/23996286
http://dx.doi.org/10.1111/j.1365-2125.2010.03887.x
https://www.ncbi.nlm.nih.gov/pubmed/21395653
https://www.ncbi.nlm.nih.gov/pubmed/28794291
http://dx.doi.org/10.1161/HYPERTENSIONAHA.116.08488
http://dx.doi.org/10.1161/HYPERTENSIONAHA.116.08488
https://www.ncbi.nlm.nih.gov/pubmed/28028194


136 www.journals.viamedica.pl/folia_cardiologica

Folia Cardiologica 2019 
tom 14, nr 2, strony 136–141 
DOI: 10.5603/FC.2019.0032 
Copyright © 2019 Via Medica

ISSN 2353–7752

PRACA ORYGINALNA

Address for correspondence: dU n. Ped. Agnieszka Kołodzińska, , KatedUa i Klinika KaUdiologii, :aUszaZski 8niZeUs\tet 0ed\Fzn\, Xl. %anaFKa �a,  
��²��� :aUszaZa, 3oland, e�Pail� aa.kolodzinska#ZS.Sl 

6tXdent
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ZitK and ZitKoXt Ues\nFKUonisation tKeUaS\
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Abstract
Introduction. An iPSlantaEle FaUdioYeUteU�deÀEUillatoU �,&'� ZitK oU ZitKoXt Ues\nFKUonisation tKeUaS\ �&57�'� is an 
eIIeFtiYe tUeatPent in KeaUt IailXUe Satients �Sts.�.
Materials and methods. :e UetUosSeFtiYel\ anal\sed �� Satients ������� ��.��� Pale� ZitK iPSlanted ,&' oU &57�' 
IolloZed�XS in tKe &aUdiolog\ 'eSaUtPent EetZeen 0a\ ���� and )eEUXaU\ ���� ZKo Kad XndeUgone at least one 
deYiFe e[FKange.
Results. :oPen UaUel\ UeFeiYed ,&', and esSeFiall\ ,&' ZitK &57�', FoPSaUed to Pen >���� IePales in ,&' and ���� 
in &57�' gUoXS �S   �.���� 25 �.�� ��� &, ��.��²��.���@ and SUesented KigKeU leIt YentUiFXlaU eMeFtion IUaFtion �/9()� 
���.�� � ��.��� Ys. ��.�� � ��.��, S   �.����. &57�' in oXU Satients Zas iPSlanted Painl\ as SUiPaU\ SUeYention 
>����� Ys. ����� �S   �.����� 25 �.�� ��� &, ��.��²��.���@ and in Satients ZitK a loZeU /9() FoPSaUed to tKe ,&'� 
�onl\ Satients >��.�� � �.�� Ys. ��.�� � ��.��� �S   �.����@. 7eFKniFal anal\sis oI endoFaUdial lead SaUaPeteUs at iP�
Slantation and at tKe Ànal IolloZ�XS UeYealed a deFUease in iPSedanFe in Fases oI atUial, deÀEUillatoU and leIt�YentUiFXlaU 
leads. ,n tKe ,&'�onl\ gUoXS, atUial iPSedanFe Zas ���.�� � ���.� Ys. ���.�� � ���.�� oKP �S   �.�����, and deÀ�
EUillatoU lead iPSedanFe Zas ���.�� � ���.�� Ys. ���.�� � ���.�� oKP �S � �.���� �at iPSlantation Ys. Ànal IolloZ�XS 
UesSeFtiYel\�. ,n tKe ,&' SlXs &57�' gUoXS, Pean atUial lead iPSedanFe Zas ���.�� � ���.�� Ys. ���.�� � ���.�� oKP 
�S   �.����, iPSedanFe oI tKe deÀEUillatoU lead Zas ���.�� � ���.�� Ys. ���.�� � ���.�� oKP �S   �.����, and iPSe�
danFe oI tKe leIt�YentUiFXlaU lead Zas �,���.�� � ���.�� Ys. ���.�� � ���.�� oKP �S � �.����.
Conclusion. :oPen UeFeiYe &57�' tKeUaS\ less oIten tKan Pen. &57�' is iPSlanted in Sts. ZitK loZeU /9() and Painl\ 
as SUiPaU\ SUeYention. All endoFaUdial leads iPSedanFe deFUeased ZitK tKe Sassing oI tiPe.

Ke\ ZoUds� Ues\nFKUonisation tKeUaS\, &57, iPSlantaEle FaUdiaF deÀEUillatoU, ,&', KeaUt IailXUe, iPSedanFe lead
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Introduction

+eaUt IailXUe �+)� is a disease FaXsed E\ FaUdiaF 
d\sIXnFtion tKat is assoFiated ZitK KigK PoUtalit\. APong 
adXlts in deYeloSed FoXntUies, tKe SUeYalenFe oI +) is 
aEoXt �²��. ,t is KigKeU in oldeU Satients �Sts.�, UeaFKing 
alPost ��� aPong SeoSle aged aEoYe �� \eaUs >�@. +) 
Fan Ee diYided aFFoUding to leIt YentUiFXlaU eMeFtion IUaFtion 
�/9()� into UedXFed eMeFtion IUaFtion �+)U()� and SUeseUYed 
eMeFtion IUaFtion �+)S()� >�@. ,t is iPSoUtant to note tKat 
diIIeUent XndeUl\ing aetiologies, dePogUaSKiFs, and Fo�
�PoUEidities and YaU\ing UesSonses to tKeUaSies aUe Uelated 
to tKe degUee oI UedXFtion oI /9(). 3atients ZitK +)S() 
aUe oldeU, PoUe oIten IePale, and aUe less likel\ to KaYe 
FoUonaU\ aUteU\ disease FoPSaUed to +)U() Sts >�, �@. 7Ke 
tUeatPent oI +) Kas FKanged oYeU tKe last �� \eaUs, ZitK 
noZada\s iPSlantaEle eleFtUoniF deYiFes and Ues\nFKUoni�
sation tKeUaS\ PoUe oIten Eeing Xsed >�²�@. %ased on tKe 
FXUUent gXideline FUiteUia IoU a FaUdioYasFXlaU iPSlantaEle 
eleFtUoniF deYiFe �&,('�, onl\ �²��� oI Sts ZitK +) aUe 
indiFated IoU &57 tKeUaS\ and aSSUo[iPatel\ ��� oI tKeP 
aUe UesSondeUs. :ideU 456, leIt EXndle EUanFK EloFk, non�
�isFKaePiF FaUdioP\oSatK\, and IePale gendeU aUe IaFtoUs 
assoFiated ZitK a EetteU UesSonse to &57 >�@.

'esSite tKe iPSUoYePents in +) tUeatPent, tKe disease 
is still assoFiated ZitK a SooU SUognosis. ��� oI Satients 
adPitted to KosSital dXe to +) die ZitKin tKe ÀUst \eaU, and 
aSSUo[iPatel\ ��� die ZitKin ÀYe \eaUs oI diagnosis. 6a[on 
et al. anal\sed tKe sXUYiYal statXs in Satients iPSlanted 
ZitK ,&' and &57 deYiFes IUoP a single PanXIaFtXUeU 
aFUoss tKe 8nited 6tates. 2ne� and ÀYe�\eaU sXUYiYal Uates 
in ���,��� Satients aIteU ,&' iPSlantation ZeUe ��� and 
��� UesSeFtiYel\, and ZeUe ��� and ��� IoU &57�' deYiFe 
UeFiSients >�@.

(ndoFaUdial lead SUoElePs Pa\ aSSeaU in tKe FoXUse oI 
&,(' tKeUaS\. (leFtUiFal integUit\ FonFeUning eleFtUiFal iP�
SedanFe is FalFXlated E\ PeasXUing tKe Yoltage �9� and tKe 
FXUUent �,� and E\ aSSl\ing 2KP·s laZ �5   9�,�. 7Ke FiUFXit 
FoPSUises tKe FonneFtion EetZeen tKe geneUatoU·s KeadeU 
and tKe lead, tKe FondXFtoUs to tKe tiS and Uing eleFtUodes, 
and tKe eleFtUode�P\oFaUdial inteUIaFe. 7Ke Post FoPPon 
FaXses oI lead IailXUe aUe insXlation EUeak and FondXFtoU 
IUaFtXUes. 7Ke aiP oI oXU stXd\ Zas to anal\se tKe long�teUP 
IolloZ�XS in Satients ZitK ,&' and &57�' tKeUaS\.

Material and methods

�� Satients �Pale ������ ��.���� ZitK iPSlanted ,&' 
oU &57�' ZKo Kad Eeen IolloZed�XS in tKe &aUdiolog\ 'e�
SaUtPent EetZeen 0a\ ���� and )eEUXaU\ ���� ZKo Kad 
XndeUgone one oU PoUe deYiFe e[FKange dXe to tKe end oI 
EatteU\ liIe ZeUe UetUosSeFtiYel\ anal\sed. ,&' and &57�' 
Kad Eeen iPSlanted aFFoUding to tKe SUeYailing gXidelines 
>�, �@. ,&' Kad Eeen iPSlanted in ������ ��.��� Sts. �Pale 
������ ��.���� and ,&' SlXs &57�' in ������ ��.��� 
Sts. �Pale ������ ����. ,n tKe PediFal KistoUies, FoUonaU\ 
aUteU\ disease Kad Eeen diagnosed in �� ���.���� Sts., 
FKUoniF KeaUt IailXUe in �� ���.��� Sts., K\SeUtension in 
�� ����� Sts., atUial ÀEUillation in �� ����� Sts., diaEetes 
PellitXs in �� ���.���� Sts., FKUoniF Uenal disease in �� 
����� Sts., and SUeYioXs stUoke in seYen ���.���� Sts. 7Ke 
FliniFal FKaUaFteUistiFs oI tKe Satients aUe set oXt in 7aEle �.

Statistical analysis
All data ZeUe e[SUessed as Pean nXPEeUs ZitK stan�

daUd deYiation �� 6'�. 7Ke YaUiaEles ZeUe anal\sed ZitK FKi�
�sTXaUe, <ates FKi�sTXaUe, )isKeU e[aFt tests, 6KaSiUo�:ilk, 
0ann�:Kitne\ and t�6tXdent tests. 3�YalXe � �.�� Zas 

Table 1. &liniFal FKaUaFteUistiFs oI Satients ZitK iPSlantaEle FaUdioYeUteU�deÀEUillatoU �,&'� and Satients ZitK FaUdiaF Ues\nFKUonisation 
tKeUaS\ ZitK deÀEUillation �&57�'�

Clinical characteristics Patients with CRT-D therapy Patients with ICD therapy p value

1XPEeU oI Satients 25 35 p > 0.05

Male 24/25 26/35 p > 0.05

Age at ÀUst iPSlantation ��.�� � ��.�� ��.�� � ��.�� p > 0.05

Age at Ànal inteUYention �UeSlaFePent�XS�gUade� ��.�� � ��.�� ��.�� � ��.�� p > 0.05

&KUoniF kidne\ IailXUe �� ����� �� ���.���� p > 0.05

+eaUt IailXUe �� ������ �� ���.���� p > 0.05

Hypertension �� ����� �� ����� p > 0.05

Coronary artery disease �� ����� �� ���.���� p > 0.05

AtUial ÀEUillation �� ����� �� ���.���� p > 0.05

'iaEetes PellitXs � ����� �� ���.���� p > 0.05

History of stroke � ����� � ��.���� p > 0.05
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identiÀed as statistiFall\ signiÀFant. 3UediFtiYe YalXes ZeUe 
FalFXlated and ��� FonÀdenFe inteUYals IoU odds Uatios 
ZeUe SUesented.

Results

7Ke �� Satients ZKo Kad XndeUgone  ,&'�&57�' iPSlan�
tation ZeUe at a siPilaU age at tKe tiPe oI iPSlantation. 
Most of them had coronary artery disease, hypertension, 
and�oU atUial ÀEUillation �7aEle ��. 7Ke Pean dZell tiPe oI 
&,(' tKeUaS\ Zas ��.�� � ��.�� PontKs. 0ale Satients 
ZeUe SUedoPinant. 7KeUe ZeUe ���� IePales in tKe ,&' 
gUoXS and ���� IePales in tKe &57�' gUoXS �S   �.���� 25 
�.�� ��� &, ��.��²��.���. :oPen SUesented ZitK KigKeU 
leIt YentUiFXlaU eMeFtion IUaFtion FoPSaUed to Pen ��.�� �  
� ��.��� Ys. ��.�� � ��.�� �S   �.����. 3atients ZitK 
&57�' ZKen FoPSaUed to tKose ZitK ,&' SUesented loZeU 
/9() ��.�� � �.�� Ys. ��.�� � ��.��� �S   �.����. &57�' 
Zas Painl\ iPSlanted as SUiPaU\ SUeYention ����� Ys. 
����� �S   �.����� 25 �.�� ��� &, ��.��²��.���. (ndo�
FaUdial lead iPSedanFe in Fases oI atUial, deÀEUillatoU and 
leIt�YentUiFXlaU leads ZeUe loZeU at tKe Ànal IolloZ�XS FoP�
SaUed to tKe YalXes at iPSlantation in EotK tKe ,&' gUoXS 
and tKe &57�' gUoXS �7aEle ��. ,n tKe ,&' gUoXS, atUial iPSe�
danFe Zas ���.�� � ���.� Ys. ���.�� � ���.�� oKP �S    
  �.�����, deÀEUillatoU lead iPSedanFe Zas ���.�� � 
� ���.�� Ys. ���.�� � ���.�� oKP �S � �.���� �at iP�
Slantation Ys. Ànal IolloZ�XS UesSeFtiYel\�. ,n tKe &57�' 
gUoXS, tKe Pean atUial lead iPSedanFe Zas ���.�� � 

� ���.�� Ys. ���.�� � ���.�� oKP �S   �.����, iPSedanFe 
oI tKe deÀEUillatoU lead Zas ���.�� � ���.�� Ys. ���.�� �  
� ���.�� oKP �S   �.����, and iPSedanFe oI tKe leIt�YentUi�
FXlaU lead Zas �,���.�� � ���.�� Ys. ���.�� � ���.�� oKP 
�S � �.���� at iPSlantation Ys. Ànal IolloZ�XS UesSeFtiYel\.

Discussion

�,��� ,&' and �,��� &57 deYiFes ZeUe iPSlanted in 3oland 
in ���� >��@. ,PSlantaEle eleFtUoniF deYiFes IoU KeaUt IailX�
Ue SUolong a Satient·s liIe and, in Fases oI &57�', iPSUoYe 
tKe TXalit\ oI liIe. ,n oXU stXd\, Ze took into FonsideUation 
the clinical presentation of patients and endocardial lead 
technical parameters at implantation and at the final 
IolloZ�XS. 2XU Pain oEseUYation Zas gendeU�Uelated. :o�
Pen UaUel\ UeFeiYe ,&', and esSeFiall\ &57�', FoPSaUed 
to Pen, and ZoPen SUesent ZitK KigKeU /9(). &57�' in oXU 
Satients Zas iPSlanted Painl\ as SUiPaU\ SUeYention and 
in Sts. ZitK loZeU /9() FoPSaUed to ,&'. 7eFKniFal anal\sis 
oI endoFaUdial lead SaUaPeteUs at iPSlantation and at Ànal 
IolloZ�XS UeYealed a deFUease in iPSedanFe in Fases oI 
atUial, deÀEUillatoU and leIt�YentUiFXlaU leads.

/aUge ,&' tKeUaS\�Uelated tUials sXFK as 0A',7, 0A',7 
,,, 6&'�+e)7, 08677, and '(),1,7( A9,' KaYe inYolYed 
EetZeen �� and ��� oI ZoPen, ZKile &57 tUials  sXFK as 
0A',7�&57 and 0,5A&/( KaYe Fontained a KigKeU nXPEeU 
oI IePale Satients �aUoXnd ���� >��²��@. ,n tKe 0A',7 
tUial, ZoPen ZeUe noted to KaYe PoUe adYanFed +), as 
Zell as a KigKeU inFidenFe oI K\SeUtension, diaEetes and 

Table 2. /ead�assoFiated eleFtUiFal SaUaPeteUs at iPSlantation in Satients ZitK iPSlantaEle FaUdioYeUteU�deÀEUillatoU �,&'� and Satients 
ZitK FaUdiaF Ues\nFKUonisation tKeUaS\ ZitK deÀEUillation �&57�'�

Parameter Patients with CRT-D therapy Patients with ICD therapy p value

Atrial lead pacing threshold �.�� � �.�� �.�� � �.�� S � �.��

'eÀEUillation lead SaFing tKUesKold �.�� � �.� �.�� � �.�� p > 0.05

/eIt YentUiFXlaU lead SaFing tKUesKold �.�� � �.�� None None

Atrial lead impedance ���.�� � ���.�� ���.�� � ���.�� S � �.��

'eÀEUillation YentUiFXlaU lead iPSedanFe ���.�� � ���.�� ���.�� � ���.�� p > 0.05

/eIt YentUiFXlaU lead iPSedanFe �,���.�� � ���.�� None None

Table 3. /ead�assoFiated eleFtUiFal SaUaPeteUs at Ànal IolloZ�XS in Satients ZitK iPSlantaEle FaUdioYeUteU�deÀEUillatoU �,&'� and Satients 
ZitK FaUdiaF Ues\nFKUonisation tKeUaS\ ZitK deÀEUillation �&57�'�

Parameter Patients with CRT-D therapy Patients with ICD therapy p value

Atrial lead pacing threshold �.�� � �.�� �.�� � �.�� p > 0.05

'eÀEUillation lead SaFing tKUesKold �.�� � �.�� �.�� � �.�� p > 0.05

/eIt YentUiFXlaU lead SaFing tKUesKold �.�� � �.�� None None

Atrial lead impedance ���.�� � ���.�� ���.�� � ���.�� p > 0.05

'eÀEUillation YentUiFXlaU lead iPSedanFe ���.�� � ���.�� ���.�� � ���.�� p > 0.05

/eIt YentUiFXlaU lead iPSedanFe ���.�� � ���.�� None None
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leIt EXndle EUanFK EloFk �/%%%� >��, ��@. 0aF)adden et 
al. anal\sed �,��� +) Satients ZKo UeFeiYed SUiPaU\ and 
seFondaU\ SUeYention ,&'s IoU XS to one \eaU >��@. 2I tKe 
��� ZoPen ZKo UeFeiYed ,&'s IoU SUiPaU\ SUoSK\la[is, and 
tKe ��� ZKo UeFeiYed ,&'s IoU seFondaU\ SUoSK\la[is, tKe\ 
IoXnd no diIIeUenFe in PoUtalit\ EetZeen Pen and ZoPen. 
0\oFaUdial sFaUUing Sost�inIaUFtion is PoUe oIten seen in 
Pen, and Pen ZitK oXt�oI� KosSital sXdden FaUdiaF aUUest 
aUe PoUe likel\ to KaYe 97�9) FoPSaUed to ZoPen ���� 
Ys. ����. :oPen aUe PoUe likel\ to KaYe as\stole ��.�� Ys. 
��� oU SXlseless eleFtUiFal aFtiYit\ ���� Ys. ���� tKan Pen 
>��@. :oPen ZeUe PoUe likel\ to KaYe +), non�isFKaePiF 
FaUdioP\oSatK\, and adYanFed 1<+A Flass, and ZeUe 
PoUe likel\ to UeFeiYe &57�deÀEUillatoUs �&57�'� FoPSaUed 
to Pen >��@. ,n tKe 0A',7�&57 tUial, ZoPen dePonstUated 
a loZeU PoUtalit\ Uate tKan Pen. (nina et al. >��@ oEseUYed 
tKat tKe Eest UesSonse to &57 tKeUaS\ is assoFiated ZitK 
IePale gendeU. ,n oXU SoSXlation, Pen ZeUe eigKt tiPes 
PoUe likel\ to UeFeiYe &57�' iPSlantation tKan ZoPen. 
0oUeoYeU, IePale Sts SUesented ZitK a KigKeU /9() tKan 
Pale Sts >��@.

:e oEseUYed long�teUP staEle SaFing tKUesKolds oI atUial, 
deÀEUillation and leIt YentUiFXlaU leads, EXt lead iPSedanFe 
YaUied at iPSlantation as oSSosed to at Ànal IolloZ�XS. 7Ke 

iPSedanFe inFUeased ZitK tiPe in EotK ,&' and &57�' Sts. 
/oZ iPSedanFe Fan Ee assoFiated ZitK insXlation EUeaks, 
ZKeUe a lead ZiUe is e[Sosed to a loZ UesistanFe Eod\ ÁXid 
oU anotKeU lead ZiUe tKat indXFes a Sotential loss oI FaStXUe 
oU UaSid EatteU\ deSletion. (leFtUiFal d\sIXnFtion is XsXall\ 
Uelated to a FondXFting ZiUe IUaFtXUe in Fases oI loZ�Yoltage 
FiUFXits, ZKeUe it Fan lead to oYeUsensing, inaSSUoSUiate 
sKoFks, and loss oI FaStXUe. +igK�Yoltage FiUFXit IailXUe Fan 
lead to sKoUt FiUFXiting ZitK a IailXUe to deÀEUillate >��@. ,n 
tKe liteUatXUe, Ze IoXnd tKe deYiFes Post SUone to IailXUe to 
Ee )idelis and 5iata leads, ��� YeUsXs ��� UesSeFtiYel\ >��, 
��@. 'ata Kas indiFated tKat an iPSedanFe tKUesKold aEoYe 
��� oKP oU an aEUXSt ��� inFUease in FKUoniF iPSedanFe 
Kas identiÀed a )idelis IUaFtXUe >��@.

,n &57�' Sts, SUiPaU\ SUeYention SUedoPinates, ZKile in 
,&' Sts SUiPaU\ and seFondaU\ SUeYention ZeUe EalanFed. 
7Ke iPSlantation oI EotK ,&' and &57�' as SUiPaU\ and 
seFondaU\ SUeYention is assoFiated ZitK a deFUease in tKe 
PoUtalit\ Uate >��²��@.
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Streszczenie
Wprowadzenie. :szFzeSialn\ kaUdioZeUteU�deÀEU\latoU �,&'� z teUaSiĉ Ues\nFKUonizXMĉFĉ �&57�'� oUaz Eez nieM stanoZi 
eIekt\Zn\ elePent leFzenia X SaFMentyZ z nieZ\dolnoŒFiĉ seUFa.
Metody i wyniki. 6zeŒýdziesiĘFiX SaFMentyZ ������� ��,��� PĘŮFz\zn� SozostaMĉF\FK Sod oSiekĉ kliniki kaUdiologii Z la�
taFK od PaMa ���� UokX do lXtego ���� UokX z ZszFzeSion\P ,&'�&57�', X ktyU\FK Z\konano SUz\naMPnieM Mednĉ Z\�
PianĘ XUzĉdzenia, Soddano UetUosSekt\ZneM analizie. KoEietoP UzadzieM ZszFzeSieniX zaUyZno ,&', Mak i &57�' niŮ PĘŮ�
Fz\znoP ����� koEiet Z gUXSie z ,&' oUaz ���� Z gUXSie z &57�' >S   �,���@, iloUaz szans >25@ �.�� ���SUoF. SUzedział 
XInoŒFi >&,@ �,��²��,���. 3anie FKaUakteU\zoZał\ siĘ Z\Ůszĉ IUakFMĉ Z\UzXtoZĉ leZeM koPoU\ �/9()� ���,�� � ��,��� 
v. ��,�� � ��,�� >S   �,���@�. 8 oSis\Zan\FK FKoU\FK &57�' ZszFzeSiano głyZnie Z UaPaFK Z SUeZenFMi SieUZotneM 
������ v. ����� >S   �,����@, 25 �,�� ��� &, �,��²��,��� oUaz X SaFMentyZ z niŮszĉ /9() niŮ X osyE z ,&' ���,�� �  
� �,�� v. ��,�� � ��,���� S   �,����. Analiza SaUaPetUyZ teFKniFzn\FK elektUod endokaZitaUn\FK Z\kazała oEniŮenie 
oSoUnoŒFi, gd\ SoUyZnano SaUaPetU\ z dnia ZszFzeSienia i ostatnieM Ziz\t\ kontUolneM. : gUXSie z ZszFzeSion\P ,&' 
oSoUnoŒý elektUod SUzedsionkoZ\FK Z\nosiła ���,�� � ���,� Z SoUyZnaniX z ���,�� � ���,�� oPyZ �S   �,�����, 
a elektUod deÀEU\lXMĉF\FK ���,�� � ���,�� Z SoUyZnaniX z ���,�� � ���,�� oPyZ �S � �,���� �dzień iPSlantaFMi  
v. ostatnia kontUola�. : gUXSie Soddan\FK &57�' ŒUednia oSoUnoŒý elektUod SUzedsionkoZ\FK Z\nosiła ���,�� � ���,�� 
Z SoUyZnaniX z ���,�� � ���,�� oPyZ �S   �,����, elektUod deÀEU\lXMĉF\FK ���,�� � ���,�� Z SoUyZnaniX z ���,�� 
� ���,�� oPyZ �S   �,����, a elektUod leZokoPoUoZ\FK ����,�� � ���,�� Z SoUyZnaniX z ���,�� � ���,�� oPyZ 
�S � �,����, gd\ SoUyZnano dzień iPSlantaFMi z dnieP ostatnieM kontUoli.
Wnioski. KoEiet\ SodlegaMĉ teUaSii Ues\nFKUonizXMĉFeM znaFznie UzadzieM niŮ PĘŮFz\Ŭni. 3onadto &57�' Soddano SaFMen�
tyZ z niŮszĉ /9(), głyZnie Z UaPaFK SUeZenFMi SieUZotneM. 2SoUnoŒý Zsz\stkiFK elektUod Xlegała oEniŮeniX z XSł\Za�
MĉF\P FzaseP.

6łoZa klXFzoZe� teUaSia Ues\nFKUonizXMĉFa, &57, ZszFzeSialn\ kaUdioZeUteU�deÀEU\latoU, ,&', nieZ\dolnoŒý seUFa, 
oSoUnoŒý elektUod

)olia &aUdiologiFa ����� ��, �� ���²���
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&KaUaFteUistiFs oI Satients ZitK aFXte SeUiSKeUal aUteUial  
ischaemia — a single centre retrospective study

&KaUakteU\st\ka SaFMentyZ z ostU\P niedokUZienieP tĘtniFz\P  
³ Eadanie UetUosSekt\Zne, MednooŒUodkoZe

Mariusz Kozak1, 3iotU 0\UFKa2ɿiD, 'aZid 6iePieniXk1ɿiD, Sonia Kardzis1, 3iotU &iostek2ɿiD
1'eSaUtPent oI *eneUal, 9asFXlaU and 2nFologiFal 6XUgeU\, 0azoYian %UodnoZski +osSital, 0asoYian 9oiYodesKiS, :aUsaZ, 3oland 
21st &KaiU and 'eSaUtPent oI *eneUal and 9asFXlaU 6XUgeU\, 7Ke 6eFond )aFXlt\ oI 0ediFine, 0ediFal 8niYeUsit\ oI :aUsaZ, 3oland

Abstract
Introduction. Acute peripheral arterial occlusion is a serious medical condition that requires an immediate action. De�
lays in diagnosis or treatment could lead to death or serious disability. The appropriate and early clinical evaluation of 
acute ischaemia is crucial. The goal of therapy for both acute embolic and thrombotic occlusion is reperfusion of the 
ischaemic organ.
Materials and methods. 7Ke aiP oI tKis stXd\ Zas a UetUosSeFtiYe anal\sis oI tKe dePogUaSKiF and eSidePiologiFal data 
oI Satients adPitted to 6XUgiFal 'eSaUtPent oI 0azoYian %UodnoZski +osSital in :aUsaZ IUoP ���� to ���� dXe to 
disSla\ing s\PStoPs oI aFXte SeUiSKeUal aUteUial isFKaePia. ��� Satients ZeUe eYalXated. 2XU anal\sis inFlXded antKUo�
pometric parameters, history of cardiovascular and other important chronic diseases, and addictions. The aetiology, 
loFalisation, and t\Se oI SUiPaU\ sXUgeU\ ZeUe also assessed.
Results. 7Ke anal\sed gUoXS Fontained ��� Pen ���.��, aYeUage age� ��.� \eaUs� and �� ZoPen ���.��, aYeUage age� 
��.��. :e Ànd a statistiFall\ signiÀFant FoUUelation Zas IoXnd EetZeen eSidePiologiFal IaFtoUs >i.e. age, hypertension, 
atUial ÀEUillation �A)�, SeUiSKeUal aUteU\ disease, P\oFaUdial inIaUFtion, and sPoking@ and gendeU. (PEoliF isFKaePia 
oFFXUUed in ��.�� oI Fases. 7KUoPEosis Zas diagnosed in tKe UePaining ��.��. /oZeU e[tUePit\ isFKaePia oFFXUUed 
Post IUeTXentl\ ���.���. 2Sen ePEoleFtoP\�tKUoPEeFtoP\ Zas tKe SUiPaU\ sXUgeU\ in ��� Fases. :e Ànd signiÀFanFe 
oI tKe aetiolog\ in Uelation to tKe t\Se oI inteUYention and to tKe isFKaePia loFalisation, EXt tKeUe Zas no signiÀFanFe in 
teUPs oI PoUtalit\. 7Ke SUesenFe oI isFKaePiF KeaUt disease, atKeUosFleUosis and toEaFFo sPoking ZeUe UeleYant IaFtoUs 
affecting the aetiology of acute ischaemia.
Conclusion. AFXte aUteUial isFKaePia Fan oFFXU UegaUdless oI gendeU. (PEoliF and tKUoPEotiF aetiologies oFFXU ZitK 
a YeU\ siPilaU IUeTXenFies. 8SSeU e[tUePit\ aUteUial tKUoPEosis oFFXUs YeU\ UaUel\. An ePEolisP is PoUe oIten UesSon�
siEle IoU aFXte intestinal isFKaePia. ,n Satients ZitK atKeUosFleUosis and a KistoU\ oI SUeYioXs YasFXlaU sXUgeU\, tKe 
SUesenFe oI a YasFXlaU gUaIt�stent gUaIt is assoFiated ZitK a KigKeU Uisk oI aUteUial tKUoPEosis. APong Satients ZitK A) 
and ZKo ZeUe UeFeiYing YitaPin K antagonists, tKe aYeUage leYel oI inteUnational noUPalized Uatio Zas non�tKeUaSeXtiF. 

Ke\ ZoUds� atKeUosFleUosis, aFXte isFKaePia, ePEolXs, tKUoPEosis, SeUiSKeUal aUteU\ disease, atUial ÀEUillation
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Introduction

Acute peripheral arterial occlusion is a serious medical condi�
tion that requires an immediate reaction. A delay in diagnosis 
or treatment can lead to death or serious disability. The ap�
propriate and early clinical evaluation of acute ischaemia is 
crucial to identify the aetiology of the ischaemic organ. Acute 
arterial ischaemia can be caused by various factors (Table 1) 
>�@. 7Ke FliniFal PaniIestation oI aFXte aUteUial oFFlXsion 
depends on the affected organ. A painless acute onset of 
a neXUologiF deÀFit sXggests EUain isFKaePia. 3ain, loss oI 
sensation, and lateU loss oI PotoU IXnFtion ZitK Foe[isting loZ 
Eod\ tePSeUatXUe, Sale e[tUePities and SXlselessness Pa\ 
Ee s\PStoPs oI XSSeU�loZeU liPE aFXte isFKaePia. %oZel 
ischaemia manifests as abdominal pain, nausea, vomiting, 
intestinal SaUal\sis and soPetiPes diaUUKoea >�@.

Despite having the same effect as that of acute ischae�
mia, the clinical presentation of acute embolism versus 
tKUoPEosis Pa\ Ee diIIeUent �7aEle �� >�@. 0ost aUteUial 
ePEoli oUiginate IUoP tKe KeaUt. AtUial ÀEUillation �A)� is 
the most common cause of embolism. The most frequent 

manifestations of cardiac embolic events are strokes and 
peripheral ischaemic events. Clots formed in the left side of 
the heart are responsible for 55–87% of peripheral arteries 
ePEoli inFlXding YisFeUal Yessels >�@.

The goal of therapy for both acute embolic and throm�
botic occlusion is reperfusion of the ischaemic organ. Intra�
YenoXs KeSaUin adPinistUation is tKe ÀUst steS in tUeatPent. 
7Kis SUeYents SUoSagation oI tKe tKUoPEXs EotK SUo[iPall\ 
and distall\, ZKile Paintaining tKe SatenF\ oI FollateUal 
Yessels. 7KeUeIoUe, it Zill KelS to UedXFe tKe e[tent oI tKe 
isFKaePiF inMXU\. 7Ke UestoUation oI aUteUial Elood ÁoZ 
requires open surgery or endovascular intervention (throm�
bolysis or thrombectomy). The type of treatment depends 
on the degree of limb ischaemia, the occlusion localisation, 
the cause of the occlusion (embolic vs. thrombotic), and 
tKe geneUal Fondition oI tKe Satient >�@.

7Ke aiP oI tKis stXd\ Zas a UetUosSeFtiYe anal\sis oI tKe 
demographic and epidemiological data of patients admitted 
to the Department of General and Vascular Surgery from 
January 2014 to November 2018 due to symptoms of acute 
peripheral arterial ischaemia.

Table 1. Acute arterial ischaemia

Embolic Thrombotic

Atherosclerotic heart disease (CAD, MI, arrhythmia) Atherosclerosis

Valvular heart disease (rheumatic, degenerative,  
congenital, bacterial, prosthetic)

/oZ ÁoZ states �&+), K\SoYolePia, K\Sotension�

AUteU\�to�aUteU\ �aneXU\sP, atKeUosFleUotiF disease� Genetic states of hypercoagulation

Idiopathic Vascular grafts (progression of disease, intimal hyperplasia)

3aUado[iFal ePEolXs Arterial plaque rupture

Trauma Aortic/arterial dissection

Iatrogenic ([teUnal FoPSUession

2tKeU �aiU, aPniotiF ÁXid, Iat, tXPoXU, dUXgs, FKePiFals� Trauma

Iatrogenic
&A' ³ FoUonaU\ aUteU\ disease� 0, ³P\oFaUdial inIaUFtion� &+) ³ FongestiYe KeaUt IailXUe

Table 2. Differences in clinical presentation of acute arterial ischaemia (embolism vs. thrombosis)

Clinical presentation Embolism Thrombosis

Cardiac dysrhythmia Yes No

Onset Sudden 6Xdden oU sloZeU

Severity of signs and symptoms Severe /ess seYeUe

+istoU\ oI FlaXdiFation oU Uest Sain No Yes

Risk factors for peripheral vascular disease* No Yes

&ontUalateUal SXlse e[aP �liPE isFKaePia� Normal Abnormal

([aP Àndings oI FKUoniF liPE isFKaePia

 No Yes

5isk IaFtoUs inFlXde FaUdiaF disease, SUioU P\oFaUdial inIaUFtion, K\SeUliSidaePia, stUoke, IaPil\ KistoU\ oI SeUiSKeUal YasFXlaU disease, sPoking, and diaEetes PellitXs� 

diPinisKed KaiU gUoZtK, tKin skin, 
thick nails, and arterial ulcerations
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Materials and methods

%etZeen -anXaU\ ���� and 1oYePEeU ����, ��� Satients 
ZeUe adPitted to oXU 'eSaUtPent ZitK a diagnosis oI aFXte 
aUteUial isFKaePia. An eYentXal total oI ��� Satients ZeUe 
eYalXated. )oXU Satients ZeUe e[FlXded dXe to tKe laFk 
of full data. Analysis included basic anthropometrical pa�
rameters, a history of cardiovascular and other important 
chronic diseases, and addictions. The aetiology (embolic 
oU tKUoPEotiF�, tKe loFalisation �loZeU liPE, XSSeU liPE, 
YisFeUa�, and tKe t\Se oI SUiPaU\ sXUgeU\ Zas also assessed. 
/aEoUatoU\ tests at adPission ZeUe inFlXded. 0oUtalit\ 
dXUing KosSitalisation and ZitKin tKUee to �� PontKs 
aIteU disFKaUge Zas also FonsideUed. 3atients ZitK aFXte 
P\oFaUdial inIaUFtion, aUteUial inMXU\ oU isFKaePiF stUoke 
ZeUe e[FlXded IUoP eYalXation. %asiF statistiFal anal\sis 
UegaUding YaUiaEles Zas Pade �t�6tXdent, ƶñ, S YalXe�

Results

The analysed group contained 112 men (53.8%) aged from 
�� to ��� \eaUs �aYeUage ��.�� and �� ZoPen ���.��� aged 
from 41 to 95 (average 76.4). The incidence of ischaemic 
KeaUt disease Zas siPilaU in tKe Pale and IePale gUoXSs, 
EXt its FoPSliFations ZeUe signiÀFantl\ PoUe FoPPon in 
men. Myocardial infarction (MI) occurred in 8.3% of the 
ZoPen, EXt in ��� oI tKe Pen, desSite tKe IaFt tKat Pales 
aUe PoUe oIten tUeated inYasiYel\ >SeUFXtaneoXs FoUonaU\ 
inteUYention �3&,�, FoUonaU\ aUteU\ E\Sass gUaIting �&A%*�@. 
7Ke aSSeaUanFe oI SeUiSKeUal aUteU\ disease �3A'� Zas 
PoUe IUeTXentl\ oEseUYed in tKe gUoXS oI Pen. AtUial ÀEUil�
lation Zas diagnosed tZiFe as oIten as in ZoPen. ,n tKe 
female group stroke, hypothyroidism, peptic ulceration and 
aUtKUitis ZeUe PoUe IUeTXentl\ UeSoUted �7aEle ��. A sta�
tistiFall\ signiÀFant FoUUelation EetZeen eSidePiologiFal 
IaFtoUs �age, K\SeUtension, A), 3A', 0,, 3&,, sPoking� and 
gendeU Zas IoXnd.

(PEoliF isFKaePia oFFXUUed in ��� ���.��� Satients. 
7KUoPEosis Zas diagnosed in ��� ���.��� Fases. /oZeU e[�
tremity ischaemia occurred most frequently (81.3%). There 
ZeUe �� Fases oI XSSeU e[tUePit\ isFKaePia ���.���, neaUl\ 
all as a result of emboli (29 patients). Acute mesenteric 
isFKaePia �A0,� Zas oEseUYed in nine Satients ��.���� in 
si[ oI tKese Fases sXSeUioU PesenteUiF aUteU\�FeliaF tUXnk 
embolism and in the remaining three cases thrombosis 
due to visceral vessel atherosclerosis.

2Sen ePEoleFtoP\�tKUoPEeFtoP\ Zas tKe SUiPaU\ 
surgery in 155 cases (74.5%). 54 such procedures (25.7%) 
ZeUe SeUIoUPed dXe to tKUoPEosis. (ndoYasFXlaU PeFKan�
iFal tKUoPEeFtoP\ Zas SeUIoUPed in �� Fases ���.��� on 
�� Satients. 'iUeFt FatKeteU tKUoPEol\sis �'&7� Zas tKe 
ÀUst FKoiFe IoU �� Satients ���.���. 3UiPaU\ aPSXtation 
Zas SeUIoUPed in tZo Satients ZitK tKUoPEosis ��.��� 

�)igXUe ��. APong Satients ZitK 3A' and a KistoU\ oI SUeYi�
ous vascular surgeries, occlusion caused by graft thrombo�
sis occurred in 26 cases (12.5%). Of these, 16 concerned 
SUeYioXs IePoUo�SoSliteal, one Fase ilio�IePoUal, one Fase 
IePoUo�IePoUal, and eigKt Fases aoUto�EiIePoUal E\Sass. 
2nl\ one ��.��� Satient ZitK a KistoU\ oI 3A' �ilio�IePoUal 
E\Sass� and atUial ÀEUillation Zas adPitted ZitK aFXte liPE 
ischaemia caused by graft embolic occlusion. Thrombosis 
aIteU SUeYioXs endoYasFXlaU tUeatPent oFFXUUed in ÀYe 
patients (2.4%) — in three after peripheral stent grafts 
— one after aortic stent graft — and one after bare stent 
gUaIt. 3oSliteal aUteU\ aneXU\sP Zas tKe FaXse oI aFXte 
limb ischaemia in three cases (1.4%); of these, one case 
Zas a SUiPaU\ aneXU\sP tKUoPEosis, and tZo Fases ZeUe 
oI seFondaU\ stent gUaIt tKUoPEosis. 7KeUe Zas statistiFal 
signiÀFanFe oI tKe aetiolog\ in FoUUelation ZitK tKe t\Se oI 
primary intervention and the ischaemia localisation.

7KeUe Zas no signiIiFanFe in tKe in�KosSital and 
Sost�KosSitalisation PoUtalit\. 2YeUall in�KosSital PoUta�
lit\ Zas ��� ��� Satients� ³ �� deatKs in FonseTXenFe 
of embolism, and 12 deaths in the course of thrombosis. 
3ost KosSitalisation PoUtalit\, ZitKin tKUee to �� PontKs 
oI IolloZ XS, Zas �� ���.���. 6eYen Satients died dXe to 
a stUoke, and seYen dXe to P\oFaUdial inIaUFtion. 3eUiSKeUal 
aUteUial disease and its FoPSliFations ZeUe UesSonsiEle 
IoU seYen deatKs ��.���. &anFeU Zas tKe FaXse oI deatK 
of four patients (1.9%). In the other 14 cases (6.7%) of 
Sost�KosSitalisation deatK, tKe FaXse Zas diIIeUent oU Xn�
knoZn. 2YeUall PoUtalit\ in tKe stXd\ gUoXS Zas �� ���.���. 
7aEle � sKoZs tKe detailed FKaUaFteUistiFs FonFeUning tKe 
aetiology and localisation of ischaemia.

The comparative cardiovascular factors regarding 
thrombotic or embolic cause of ischaemia are summarised 
in 7aEle �. 7Ke SUesenFe oI isFKaePiF KeaUt disease �,+'�, 
3A' and toEaFFo sPoking ZeUe UeleYant IaFtoUs aFFoUding 
the aetiology of acute ischaemia.

Thrombotic peripheral arterial ischaemia occurred in 
��� oI ��� Satients ZitK a KistoU\ oI 3A' ���.���. APong 
�� Satients ZitKoXt a KistoU\ oI 3A', aUteUial tKUoPEosis 
Zas oEseUYed in tKUee Fases ��.��� one Fase 3AA tKUoP�
Eosis, tZo Fases oI idioSatKiF tKUoPEosis�.

/aEoUatoU\ tests anal\sis Zas diYided into gUoXSs oI 
eitKeU tKUoPEotiF �7� oU ePEoliF �(� aetiolog\. 0ean Kae�
PogloEin leYel Zas siPilaU in EotK gUoXSs ���.� g�d/ Ys. 
��.� g�d/�. 0ean Slatelet leYel in tKe tKUoPEotiF gUoXS 
Zas ���.� ï ��3�P/ Ys. ���.� ï ��3�P/ in tKe ePEoliF 
gUoXS. AYeUage seUXP FUeatinine leYel Zas �.� Pg�d/ �7� 
Ys. �.� Pg�d/ �(�. ,nteUnational noUPalized Uatio �,15� Yas 
siPilaU in EotK gUoXSs� �.�� �7� Ys. �.�� �%�.

�� Satients ZitK a KistoU\ oI A) ZeUe tUeated E\ YitaPin 
K antagonists �9KA�. ,n tKis gUoXS, ,15 Zas EeloZ tKe tKe�
rapeutic level (mean 1.7). Anticoagulants taken before ho�
sSitalisation ZeUe diYided into tZo gUoXSs in Uelation to tKe 
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Table 3. &oPoUEidities in FoUUelation ZitK gendeU

Parameter Female Male p value

Number of pts. (years) 96 (46.2%) 112 (53.8%) – –

Age (average) 41–95 (76.4, SD: 10.9) 31–101 (67.9, SD: 11.1) t(206) = 5.57 p < 0.005

%0, �aYeUage� 27.1 (SD: 5.37) 25.7 (SD: 4.05) t(89) = 1.28 p > 0.05

Coronary disease: 41 (42.7%) 44 (39.3%) ƶñ���   �.� p > 0.05

� myocardial infarction 8 (8.3%) 28 (25.0%) ƶñ���   ��.� p < 0.01

� percutaneous coronary intervention 5 (5.2%) 15 (13.4%) ƶñ���   �.� p < 0.05

� coronary artery bypass grafting 1 (1.04%) 6 (5.36%) ƶñ���   �.� p > 0.05

Chronic obstructive pulmonary disease 3 (3.1%) 7 (6.3%) ƶñ���   �.� p > 0.05

3eUiSKeUal aUteU\ disease �3A'� 40 (41.7%) 83 (74.1%) ƶñ���   ��.� p < 0.0005

Carotid stenosis 2 (2.1%) 5 (4.5%) ƶñ���   �.� p > 0.05

+\SeUliSidaePia 19 (19.8%) 23 (20.5%) ƶñ���   �.� p > 0.05

+\SeUtension 70 (72.9%) 78 (69.6%) ƶñ���   �.� p < 0.05

Diabetes 30 (31.3%) 22 (19.6%) ƶñ���   �.� p > 0.05

AtUial ÀEUillation �A)�� 43 (44.8%) 25 (22.3%) ƶñ���   ��.� p < 0.001

� SaUo[\sPal A) 11 (25.6%) 5 (20.0%) ƶñ���   �.� p > 0.05

Ventricular arrhythmia 1 (1.0%) 3 (2.7%) – –

Neurological symptoms:

� transient ischaemic attack (TIA) 0 (0.0%) 3 (2.7 %) – –

� stroke:

 — ischaemic 19 (19.8%) 13 (11.6%) ƶñ���   �.� p > 0.05

 — haemorrhagic 5 (5.2%) 3 (2.7%) ƶñ���   �.� p > 0.05

Chronic kidney disease 8 (8.3%) 9 (8.0%) ƶñ���   �.� p > 0.05

Deep vein thrombosis (DVT)

3XlPonaU\ ePEolisP �3(�

0 (0.0%) 
2 (2.1%)

2 (1.8%)

0 (0.0%)

– –

–

Active cancer 5 (5.2%) 4 (3.6%) – –

+\SotK\UoidisP 1 (1.0%) 1 (0.9%) – –

+\SeUtK\UoidisP 4 (4.2%) 2 (1.8%) ƶñ���   �.� p > 0.05

3eStiF XlFeU 8 (8.33%) 2 (1.8%) ƶñ���   �.� p > 0.05

GI tract bleeding 1 (1.0%) 2 (1.8%) – –

Arthritis 6 (6.1%) 3 (2.7%) ƶñ���   �.� p > 0.05

Alcohol abuse 2 (2.1%) 11 (9.8%) – –

Smoking: 25 (26.0%) 45 (40.2%) ƶñ���   ��.� p < 0.001

� SaFk�\eaUs �aYeUage� 29.7 38.1 – –

SUesenFe oI A) oU 3A' �7aEle �, )igXUe �A, %�. &oe[istenFe 
oI EotK diseases Zas IoXnd in �� Satients ���.���. 6ta�
tistiFal anal\sis sKoZed a signiÀFant FoUUelation EetZeen 
tKe oFFXUUenFe oI A)�3A' and antiFoagXlants�antiSlatelet 
drugs administration before hospitalisation.

Discussion

Acute arterial ischaemia caused by an embolism secondary 
to YalYXlaU KeaUt disease Zas tKe Post FoPPon FaXse. 
Thrombosis occurred on the base of severe, vulnerable 
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Table 4. Aetiology, localisation and detailed characteristics of ischaemia

Parameter Embolism Thrombosis

Total 105 (50.5%) 103 (49.5%)
/oZeU e[tUePit\ 169 (81.3%)

70 (33.7%) 99 (47.6%)
8SSeU e[tUePit\ 30 (14.4%)

29 (13.9%) 1 (0.5%)
Acute mesenteric ischaemia 9 (4.3%)

6 (2.9%) 3 (1.4%)
Type of primary intervention
Open surgery 155 (74.5%)

101 (48.6%) 54 (26.0%)
(ndoYasFXlaU tKUoPEeFtoP\ 25 (12.0%)

3 (1.4%) 22 (10.6%)
Direct catheter thrombolysis (DCT) 26 (12.5%)

1 (0.5%) 25 (12.0%)
3UiPaU\ aPSXtation 0 (0.00%) 2 (1.0%)
Vascular graft occlusion 1 (0.5%) 26 (12.5%)
Stent occlusion 0 (0.00%) 5 (2.4%)
3oSliteal aUteU\ aneXU\sP �3AA� – 3 (1.4%)
,n�KosSital PoUtalit\ Overall: 27 (13.0%)

15 (7.2%) 12 (5.8%)
3ost�KosSitalisation PoUtalit\ Overall: 39 (18.8%)

25 (12.0%) 14 (6.7%)
ƶñ p value

Type of primary intervention 54.031 0.000

3UeYioXs YasFXlaU sXUgeUies – –

Location 32.820 0.000

,n�KosSital PoUtalit\ 0.383 0.536

3ost�KosSitalisation PoUtalit\ 3.819 0.051

 

Figure 1. Type of primary intervention depending on the aetiology

atKeUosFleUotiF lesions >�@. 7KeoUies FonFeUning tKe aetio�
logy of acute ischaemia have changed over recent years. 
0oUe UeFent stXdies KaYe FonÀUPed tKe inFUeasing Uate oI 
a tKUoPEotiF FaXse oI aFXte isFKaePia >�@.

,n oXU SUesented stXd\, tKe nXPEeU oI Satients Zas 
comparable in both groups. In the material presented by 
+ePingZa\ et al., aFXte liPE isFKaePia FaXsed E\ aUteUial 
tKUoPEosis Zas oEseUYed IoXU tiPes PoUe oIten FoPSaUed 
to an ePEolisP >�@, and a siPilaU UesXlt Zas dePonstUated 
E\ *enoYese et al. >�@. AIteU e[FlXding tKUoPEosis Uelated 
to SUeYioXs sXUgeU\, tKe SUiPaU\ FaXse oI A/, Zas siPilaU 
to oXU PateUial. 6eUXP FUeatinine leYel Zas KigKeU in tKe 
thrombotic group and it has been proved that impaired 
Uenal IXnFtion is a Uisk IaFtoU IoU 3A' and tKUoPEotiF FoP�
SliFations >��@. 6oPe stXdies KaYe sKoZn tKat Satients 
ZitK aFXte liPE isFKaePia KaYe a sligKtl\ KigKeU Uate oI 
FeUeEUoYasFXlaU disease �&9'� >��@. 2XU stXd\ sKoZed no 
diIIeUenFe EetZeen tKe tKUoPEotiF and ePEoliF gUoXSs in 
terms of CVD rate. The thrombosis group represents an 
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e[tUePel\ KigK SeUFentage oI 3A' ���.���. AFtiYe sPoking 
Zas oEseUYed PoUe oIten ���.��� in tKe tKUoPEotiF gUoXS. 
Smoking is also an obvious risk factor for atherosclerosis 
and Uenal IailXUe >��@.

In the analysed group of patients treated due to arterial 
ePEolisP ZKile UeFeiYing 9KA, tKe ,15 leYel Zas non�tKe�
UaSeXtiF �Pean �.�� >��@. ,n tKe gUoXSs oI Satients ZitK 
A) and 3A' KistoU\, tKeUe Zas a YeU\ KigK Uate oI Satients 
ZitKoXt an\ antitKUoPEotiF tUeatPent EeIoUe KosSitalisation 
�A) ��.��. 3A' ��.���.

Acute upper limb ischaemia occurs less frequently than 
tKe loZeU liPE YaUiation. 7Ke Post FoPPon FaXse oI aUP 
isFKaePia is a FaUdiaF ePEolisP. AtKeUosFleUosis, e[FeSt 
of the subclavian arteries, is rare in upper limb arteries. 
7KoUaFiF oXtlet s\ndUoPe and SUo[iPal sXEFlaYian aUteU\ 
aneurysm are other rare causes of embolisation. Arm 
isFKaePia tKUeatens tKe liPE to a lesseU e[tent, and tKe 
treatment decision is thus less urgent. The main reason 

Table 5. Comparison of cardiovascular factors regarding the aetiology of acute ischaemia

Parameter Total Embolism Thrombosis p value

AYeUage %0, 26.3 26.6 26.1 t(89) = 0.71 p > 0.05

3A' 123 (59.1%) 23 (21.9%) 100 (97.1%) ƶñ(�)   ���.� p < 0.0005

Diabetes 52 (25.0%) 30 (28.6%) 22 (21.4%) ƶñ���   �.� p > 0.05

Smoking 63 (30.3%) 23 (21.9%) 40 (38.8%) ƶñ(�)   ��.� p < 0.01

,+' 85 (40.9%) 51 (48.6%) 34 (33.0%) ƶñ(�)   �.� p < 0.05

MI 36 (17.2%) 15 (14.3%) 21 (20.4%) ƶñ���   �.� p > 0.05

CVD 43 (20.7%) 20 (19.1%) 23 (22.3%) ƶñ���   �.� p > 0.05

Carotid stenosis 7 (3.4%) 4 (3.8%) 3 (2.9%) ƶñ���   �.� p > 0.05
%0, ³ Eod\ Pass inde[� 3A' ³ SeUiSKeUal aUteU\ disease� ,+' ³ isFKaePiF KeaUt disease� 0, ³ P\oFaUdial inIaUFtion� &9' ³ FeUeEUoYasFXlaU disease �tUansient isFKaePiF attaFk�stUoke�

Table 6. Anticoagulants and antiplatelet drugs administration 
before hospitalisation

Disease 
(no. of patients)

AF 
(��)

PAD 
(���)

An
tit

hr
om

bo
tic

 d
ru

g 

VKA 16 (23.5%) 8 (6.5%)
Anti�,,a 4 (5.9%) 3 (2.4%))
Anti�;a 6 (8.8%) 6 (4.9%)
/0:+ 3 (4.4%) 2 (1.6%)

ASA 6 (8.8%) 23 (18.7%)
6A37 2 (2.9%) 13 (10.6%)
'A37 1 (1.5%) 15 (12.2%)
None 37 (54.4%) 53 (43.1%)

ƶñ p value

AF 50.342 0.000

3A' 19.275 0.004
A) ³ atUial ÀEUillation� 3A' ³ SeUiSKeUal aUteU\ disease� 9KA ³ YitaPin K antagonists� Anti�,,a ³ 
diUeFt tKUoPEin inKiEitoU� Anti�;a ³ IaFtoU ;a inKiEitoU� /0:+ ³ loZ PoleFXlaU ZeigKt KeSaUin�  
A6A ³ aFet\lsaliF\liF aFid onl\� 6A37 ³ single antiSlatelet tKeUaS\ �FloSidogUel oU Filostazol��  
'A37 ³ dXal antiSlatelet tKeUaS\

Figure 2A, B. AntiFoagXlants and antiSlatelet dUXgs adPinistUation in FoUUelation to SUesenFe oI SeUiSKeUal aUteU\ disease �3A'��atUial ÀEUil�
lation �A)�� 'A37 ³ dXal antiSlatelet tKeUaS\� 6A37 ³ single antiSlatelet tKeUaS\� A6A ³ aFet\lsaliF\liF aFid� /0:+ ³ loZ PoleFXlaU ZeigKt 
KeSaUin� Anti�;a ³ IaFtoU ;a inKiEitoU� ³ diUeFt tKUoPEin inKiEitoU� 9KA ³ YitaPin K antagonists�
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is to prevent late complications such as arm fatigue and 
FKUoniF Sain >��²��@.

Acute mesenteric ischaemia (AMI) is uncommon. 
:oPen aUe aIIeFted tKUee tiPes PoUe oIten tKan Pen 
>��@. AUteUial ePEolisP is tKe Post FoPPon SatKoSK\sio�
log\ oI A0, >��@. ,n FontUast, data IUoP oXU stXd\ sKoZs 
that AMI occurred 3.5 times more often in the male group 
�seYen Pales Ys. tZo IePales� desSite a signiIiFantl\ 
loZeU A) Uate.

3oSliteal aUteU\ aneXU\sP is UelatiYel\ XnFoPPon, ZitK 
an estimated incidence rate of 0.1–2.8% and has been 
sKoZn to Ee a UaUe FaXse oI tKUoPEoePEolisP >��@.

Our study presents the comprehensive characteristics 
oI Satients ZitK aFXte aUteUial isFKaePia. +oZeYeU, in oUdeU 
to dUaZ FliniFal FonFlXsions, a PXlti�FentUe anal\sis and 
a laUgeU gUoXS oI Satients ZoXld Ee UeTXiUed.

Conclusions

Acute arterial ischaemia occurs regardless of gender. In 
our material, ischaemia caused by embolus and thrombus 
oFFXUUed ZitK siPilaU IUeTXenFies. 8SSeU e[tUePit\ aUteUial 
thrombosis occurs very rarely. An embolism is more often 
responsible for acute intestinal ischaemia. In patients 
ZitK a KistoU\ oI 3A' and a KistoU\ oI SUeYioXs YasFXlaU 
interventions, the presence of a vascular graft/stent graft is 
assoFiated ZitK a KigKeU Uisk oI aUteUial tKUoPEosis. APong 
Satients ZitK A) and UeFeiYing 9KA, tKe aYeUage oI leYel oI 
,15 is non�tKeUaSeXtiF.
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Streszczenie
Wstęp. 2stUa niedUoŮnoŒý tĘtniF\ oEZodoZeM PoŮe SUoZadziý do niedokUZienia zaoSatU\Zanego SUzez niĉ naUzĉdX 
Z\PagaMĉFego SilneM UeakFMi. 2SyŬnienie Z UozSoznaniX i leFzeniX PoŮe doSUoZadziý do ŒPieUFi lXE inZalidztZa.
Materiał i metody. &eleP SUaF\ E\ła UetUosSekt\Zna analiza dan\FK dePogUaÀFzn\FK i eSidePiologiFzn\FK SaFMentyZ 
z oEMaZaPi ostUego niedokUZienia SUz\MĘt\FK do kliniki aXtoUyZ Z lataFK ����²����. %adana gUXSa oEeMPoZała 
��� PĘŮFz\zn ���,��� ŒUedni Ziek ��,� UokX� i �� koEiet ���,��� ŒUedni Ziek ��,� UokX�. 2Fena XZzglĘdniała dane 
antUoSoPetU\Fzne, Z\Ziad FKoUyE XkładX seUFoZo�naFz\nioZego, inn\FK FKoUyE SUzeZlekł\FK i XzaleŮnień. AnalizoZano 
SUz\Fz\nĘ i lokalizaFMĘ niedokUZienia oUaz UodzaM inteUZenFMi FKiUXUgiFzneM.
Wyniki. =aXZaŮono istotn\ zZiĉzek PiĘdz\ SłFiĉ a ZiekieP, nadFiŒnienieP tĘtniFz\P, PigotanieP SUzedsionkyZ, 
PiaŮdŮ\Fĉ oEZodoZĉ, zaZałeP seUFa, SalenieP t\toniX. 1iedokUZienie na SodłoŮX zatoUoZ\P Z\stĉSiło Z ��,�� SUz\�
SadkyZ, a zakUzeSiFa tĘtniFza ³ Z ��,��. 1iedokUZienie końFz\n\ dolneM Z\stĘSoZało naMFzĘŒFieM ���,���. 2tZaUta 
ePEolektoPia�tUoPEektoPia E\ła SieUZotnĉ oSeUaFMĉ Z ��� SUz\SadkaFK. 6tZieUdzono istotn\ zZiĉzek PiĘdz\ etiologiĉ 
niedokUZienia a FKoUoEĉ niedokUZiennĉ seUFa, niedokUZienieP końFz\n doln\FK, SalenieP t\toniX, UodzaMeP inteUZenFMi 
i lokalizaFMĉ zPian. 1ie stZieUdzono istotneM UyŮniF\ Z ŒPieUtelnoŒFi.
Wnioski. 2stUe niedokUZienie tĘtniFze PoŮe Z\stĉSiý niezaleŮnie od SłFi. 2stUe niedokUZienie końFz\n\ gyUneM Z na�
stĘSstZie zakUzeSX tĘtniFzego Z\stĘSXMe EaUdzo Uzadko. =atoU Mest FzĘŒFieM odSoZiedzialn\ za ostUe niedokUZienie Melit. 
3aFMentyZ z PiaŮdŮ\Fĉ tĘtniF oEZodoZ\FK i So SUzeE\t\FK oSeUaFMaFK naFz\nioZ\FK FeFKXMe zZiĘkszone U\z\ko zakUze�
SiF\ tĘtniFzeM. :ŒUyd SaFMentyZ z Z\ZiadeP Pigotania SUzedsionkyZ SUz\MPXMĉF\FK antagonistyZ ZitaPin\ K ZaUtoŒý 
PiĘdz\naUodoZego ZsSyłFz\nnika znoUPalizoZanego Mest FzĘsto nieteUaSeXt\Fzna.

6łoZa klXFzoZe� PiaŮdŮ\Fa, ostUe niedokUZienie, zatoU, zakUzeS, FKoUoEa tĘtniF oEZodoZ\FK, Pigotanie SUzedsionkyZ
Folia Cardiologica 2019; 14, 2: 142–149
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5anolazine ³ a neZ dUXg IoU Satients ZitK UeFXUUent  
antiaUUK\tKPiF tKeUaS\�UeIUaFtoU\ YentUiFXlaU aUUK\tKPias"

5anolaz\na ³ noZ\ lek Z naZUaFaMĉF\FK oSoUn\FK na leFzenie aU\tPiaFK koPoUoZ\FK"

%łaŮeM KXsz1ɿiD, AUtXU )iliSeFki1ɿiD, :oMFieFK KZaŒnieZski1ɿiD, :itold 2UszXlak1, 'agPaUa 8UEańFz\k�
�őZiý1, AUtXU &KPiel1ɿiD, AndUzeM 6ZinaUeZ2ɿiD, KUz\sztoI 6z\dło1ɿiD, KataUz\na 0izia�6teF1ɿiD

1)iUst 'eSaUtPent oI &aUdiolog\, 6FKool oI 0ediFine in KatoZiFe, 0ediFal 8niYeUsit\ oI 6ilesia, KatoZiFe, 3oland 
2,nstitXte oI 0ateUial 6FienFe, )aFXlt\ oI &oPSXteU 6FienFe and 0ateUial 6FienFe, 8niYeUsit\ oI 6ilesia, KatoZiFe, 3oland

/ekaUz %łaŮeM KXsz Mest aEsolZenteP :\działX /ekaUskiego őlĉskiego 8niZeUs\tetX 0ed\Fznego 
Z KatoZiFaFK. 2EeFnie odE\Za szkolenie sSeFMalizaF\Mne Z , KatedUze i KliniFe KaUdiologii Sod 
kieUoZniFtZeP SUoI. dU KaE. n. Ped. KataUz\n\ 0izi�6teF. -est XFzestnikieP stXdiyZ doktoUanFkiFK 
:\działX /ekaUskiego őlĉskiego 8niZeUs\tetX 0ed\Fznego Z KatoZiFaFK oUaz kieUoZnikieP SUoMek�
tX Å6z\Eka sFUeeningoZa analiza Iaz\ Z\deFKoZeM i osoFza X SaFMentyZ z tĘtniFz\P nadFiŒnienieP 
SłXFn\Pµ, UealizoZanego Z UaPaFK konkXUsX ¶3UelXdiXP· 1aUodoZego &entUXP 1aXki. =ainteUeso�
Zania SozaPed\Fzne dU. KXsza oEeMPXMĉ PXz\kĘ, liteUatXUĘ oUaz gUĘ Z tenisa. : Zoln\FK FKZilaFK 
XZielEia SodUyŮoZaý.

Abstract
Introduction. 7Ke SKaUPaFologiFal tUeatPent oI YentUiFXlaU aUUK\tKPias �9A� Kas signiÀFant liPitations. 5anolazine is 
a UelatiYel\ neZ dUXg ZitK doFXPented antianginal and anti�isFKaePiF PeFKanisPs and ZKeUe SUeFliniFal data SUoYides 
eYidenFe oI additional antiaUUK\tKPiF SUoSeUties.
7Ke aiP oI tKis aUtiFle Zas to eYalXate tKe saIet\ and eIÀFaF\ oI Uanolazine in Satients ZitK UeFXUUent antiaUUK\tKPiF 
tKeUaS\�UeIUaFtoU\ 9A.
Material and methods. 7Kis SUosSeFtiYe eYalXation inFlXded �� Satients �Sts� �Pale�IePale� ����� Pean age� �� � �� 
\eaUs� FoUonaU\ aUteU\ disease�dilated FaUdioP\oSatK\� ������ 1eZ <oUk +eaUt AssoFiation Flass ,�,,�,,,�,9� ���������, 
leIt YentUiFXlaU eMeFtion IUaFtion� �� � ���� iPSlantaEle FaUdioYeUteU�deÀEUillatoU �,&'�� �� Sts, iPSlantaEle FaUdioYeUteU�
�deÀEUillatoU ZitK FaUdiaF Ues\nFKUonisation tKeUaS\ �&57�'�� �� Sts ZitK UeFXUUent signiÀFant 9A >YentUiFXlaU ÀEUillation, 
sXstained YentUiFXlaU taFK\FaUdia �97� and�oU non�sXstained 97, PXltiSle YentUiFXlaU SUePatXUe FoPSle[es ! �,���� 
�da\, EiYentUiFXlaU stiPXlation  �%i9� � ���@ and ZKeUe standaUd tUeatPent oStions, i.e. pharmacotherapy, coronary 
UeYasFXlaUisation, and SeUFXtaneoXs aElation, Kad SUoYed ineIIeFtiYe. 7Ke seYeUit\ oI tKe aUUK\tKPia Zas assessed E\ 
���KoXU eleFtUoFaUdiogUaSKiF �(&*� +olteU PonitoUing and in ,&'�&57�' PePoU\ UeFoUding. 7Ke Satients UeFeiYed, in 
addition to tKe standaUd SKaUPaFotKeUaS\ �aPiodaUone� �� Sts, Eeta�EloFkeU� �� Sts� Uanolazine ��� Pg tZiFe dail\ 
IoU tKUee PontKs. %aseline data Zas FoPSaUed to tKe data oEtained aIteU tKe tKUee PontKs oI Uanolazine tUeatPent.
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Results. :e oEseUYed a signiÀFant UedXFtion oI total YentUiFXlaU e[tUas\stoles deteUPined E\ (&* +olteU PonitoUing 
�Pedian� �,��� Ys. �,���, S   �.���. 6iPilaUl\, signiÀFant 9A in ,&'�&57�' PePoU\ UeFoUding Zas diPinisKed ���.� Ys. 
��.��, S   �.���. 7Ke nXPEeU oI ,&' inteUYentions in teUPs oI EotK antitaFK\FaUdia SaFing �� Sts Ys. � Sts, S   �.���, 
and sKoFk deliYeU\ �� Sts Ys. � Sts, S   �.���, Zas loZeU aIteU tKe tKUee�PontK oEseUYation. 7Ke tKeUaS\ Zas ineIIeFtiYe 
IoU nine ����� Satients ³ tZo ZeUe KosSitalised dXUing tKe tKUee�PontK IolloZ�XS EeFaXse oI UeFXUUent aUUK\tKPia and 
in seYen Sts tKeUe Zas no notiFeaEle UedXFtion in tKe aPoXnt oI 9A. AdYeUse eIIeFts, in tKe IoUP oI gastUointestinal 
s\PStoPs �diaUUKoea� tZo, FonstiSation� one�, oFFXUUed in tKUee ����� Satients.
Conclusions. AXtKoUs oEseUYed no signiÀFant 47 SUolongation in an\ Satient. 7KeUe ZeUe no diIIeUenFes EetZeen tKe 
Easeline and tKe Sost�Uanolazine Satient FliniFal FKaUaFteUistiFs. 5anolazine seePs to Ee a saIe and eIIeFtiYe seFond�
line tKeUaS\ in tKe UedXFtion oI 9A and ,&' inteUYentions in Satients ZitK UeFXUUent antiaUUK\tKPiF tKeUaS\�UeIUaFtoU\ 
eYents.

Ke\ ZoUds� Uanolazine, YentUiFXlaU aUUK\tKPias, tKeUaS\�UeIUaFtoU\ aUUK\tKPias
)olia &aUdiologiFa ����� ��, �� ���²���

Material and methods

7Kis SUosSeFtiYe eYalXation inFlXded a gUoXS oI �� Sa�
tients enUolled into tKe stXd\ EetZeen ���� and ���� 
��� Pale�� IePale, Pean age� �� � �� \eaUs� &A'�'&0� 
������ 1eZ <oUk +eaUt AssoFiation �1<+A� Flass� ,�,,�,,,�,9� 
���������, leIt YentUiFXlaU eMeFtion IUaFtion �/9()�� ��  
� ���� iPSlantaEle FaUdioYeUteU�deÀEUillatoU �,&'�� �� Sts, 
FaUdiaF Ues\nFKUonisation tKeUaS\ ZitK deÀEUillatoU �&57�'�� 
�� Sts� �7aEle ��, all oI ZKoP Kad UeFXUUent signiÀFant 
antiaUUK\tKPiF tKeUaS\�UeIUaFtoU\ YentUiFXlaU aUUK\tKPias.

7Ke inFlXsion FUiteUia ZeUe� YentUiFXlaU ÀEUillation �9)�, 
sXstained �s97� and�oU non�sXstained YentUiFXlaU taFK\FaU�
dia �ns97�, and PXltiSle YentUiFXlaU SUePatXUe FoPSle[es 
�9(s� oEtained aIteU e[KaXsting tKe standaUd tUeatPent 
options, i.e. SKaUPaFotKeUaS\, FoUonaU\ UeYasFXlaUisation 
and SeUFXtaneoXs aElation.

7Ke e[FlXsion FUiteUia ZeUe� aFXte FoUonaU\ s\ndUoPe, 
seYeUe KeaUt IailXUe deFoPSensation, FXUUent inIeFtion 
oI Sotential signiÀFanFe IoU tKe oFFXUUenFe oI YentUiFXlaU 
aUUK\tKPias, tK\Uoid IXnFtion aEnoUPalities, K\SokalePia, 
iPSlanted deYiFe ZitKoXt +olteU PonitoUing, liYeU IailXUe, 
FKUoniF kidne\ disease ZitK *)5 � �� Pl�Pin., neXUologiFal 
diseases�Fonditions sXFK as a Sast KistoU\ oI FliniFall\ 
aSSaUent isFKaePiF stUoke, and aFtiYe sXEaUaFKnoid Ka�
emorrhage.

2I tKe �� Satients enUolled into tKe stXd\, �� sXIIeUed 
IUoP FoUonaU\ aUteU\ disease �/9()� �� � ���, ,&'� �� 
&57�'� ��� and �� IUoP dilated FaUdioP\oSatK\ �/9() 
�� � ��, ,&'� �� &57�'� ��. ,n all Satients, standaUd SKaU�
PaFotKeUaS\ adPinisteUed aFFoUding to tKe FXUUent (6& 
gXidelines as Zell as inYasiYe SUoFedXUes inFlXding FoUo�
naU\ aUteU\ UeYasFXlaUisation and FatKeteU aElation Kad 
SUoYed ineIIeFtiYe. All Satients Kad Eeen Ue�KosSitalised 
dXe to UeFXUUent aUUK\tKPia. 7Ke\ ZeUe on staEle tKeUaS\. 

Introduction

9entUiFXlaU aUUK\tKPias UePain a FoPSle[ and FKallenging 
SUoEleP. 7UeatPent FoPSUises SKaUPaFotKeUaS\, ZKiFK 
KoZeYeU Kas signiÀFant liPitations, as Zell as inYasiYe 
SUoFedXUes sXFK as FoUonaU\ aUteU\ UeYasFXlaUisation and 
FatKeteU aElation.

7KeUeIoUe, tKeUe is a FleaU need to seek neZ anti�
�aUUK\tKPiF dUXgs tKat FoXld Ee iPSlePented into tKeUaS\.

A Sotential oStion FoXld Ee Uanolazine. 7Kis is a Ue�
latiYel\ neZ, Zell�toleUated dUXg ZitK SUoYen antianginal 
aFtiYit\ >�²�@ and ZitK a EioFKePiFal stUXFtXUe siPilaU 
to tKat oI lidoFaine. As Uanolazine is an inKiEitoU oI ion 
FKannels, it Fan PodiI\ tKe e[FitaEilit\ oI atUial and Yen�
tUiFXlaU P\oFaUdiXP Fells. ,t inKiEits EotK e[tUaFellXlaU 
�deSolaUising� FXUUents� sodiXP �1a+� along ZitK /�t\Se 
FalFiXP FKannels �,Fal�, as Zell as FellXlaU �UeSolaUising� 
SotassiXP �K+� FXUUents. 7Ke FliniFal eIIeFts oI Uanolazine, 
ZKiFK aUe Eased on tKe SUoteFtion oI tKe P\oFaUdiXP 
dXUing isFKaePia�UeSeUIXsion �an antianginal eIIeFt�, an 
iPSUoYePent in PeFKaniFal d\sIXnFtion, and an ¶eleFtUi�
Fal· staEilisation oI Fells, aUe Painl\ assoFiated ZitK tKe 
inKiEition oI sodiXP FKannels.

7Ke anti�aUUK\tKPiF aFtiYit\ oI Uanolazine Kas Eeen 
UeFoUded aPong Satients ZitK atUial ÀEUillation >�²�@, EXt 
its Uole in tKe tUeatPent oI YentUiFXlaU aUUK\tKPias Kas not 
\et Eeen IXll\ inYestigated. ,t aSSeaUs tKat tKe dUXg FoXld 
SUiPaUil\ Ee Xsed in tKe tUeatPent oI sXFK aUUK\tKPias in 
Satients ZitK FoUonaU\ aUteU\ disease �&A'�, EXt Sotentiall\ 
also in otKeU gUoXSs, i.e. dilated FaUdioP\oSatK\ �'&0�.

7KXs, tKe aiP oI oXU stXd\ Zas to eYalXate tKe saIet\ 
and eIIiFaF\ oI Uanolazine in Satients ZitK tKe KigKest 
Uisk oI sXdden FaUdiaF deatK �6&'� ³ in Satients ZitK 
UeFXUUent antiaUUK\tKPiF tKeUaS\�UeIUaFtoU\ YentUiFXlaU 
arrhythmias.
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All PodiÀFations�inteUYentions ZeUe done dXUing tKe SUe�
Y ioXs KosSitalisation.

7Kese Satients UeFeiYed Uanolazine ��� Pg tZiFe dail\ 
IoU tKUee PontKs in addition to tKeiU standaUd SKaUPaFo�
tKeUaS\. (igKteen Satients ZeUe on FKUoniF aPiodaUone 
therapy.

&liniFal assessPent, Uesting (&*, (&* +olteU Ponito�
Uing, ,&'�&57�' PePoU\ UeFoUding, tUanstKoUaFiF eFKo�
FaUdiogUaSK\ as Zell as standaUd laEoUatoU\ e[aPinations 
ZeUe oEtained at Easeline and again aIteU tKUee PontKs 
oI Uanolazine tUeatPent. 7Ke seYeUit\ oI tKe aUUK\tKPia 
Zas assessed E\ ���KoXU (&* +olteU PonitoUing �signi�
ÀFant YentUiFXlaU aUUK\tKPia Zas deÀned as� ns97�97� 
�9(s ! �,����da\� and in ,&'�&57�' PePoU\ UeFoUding 
�signiÀFant YentUiFXlaU aUUK\tKPia Zas deÀned as� ns97� 
�97�9), %i9 � ����.

%aseline data Zas FoPSaUed to data oEtained aIteU tKe 
tKUee�PontK Uanolazine tUeatPent.

7Ke stXd\ Zas FondXFted in aFFoUdanFe ZitK tKe 'eF�
laUation oI +elsinki and Zas aSSUoYed E\ tKe loFal (tKiFs 
&oPPittee. All Satients gaYe tKeiU ZUitten Fonsent IoU 
SaUtiFiSation in tKe stXd\ SUioU to enUollPent.

Statistical analysis
6tatistiFal anal\sis Zas SeUIoUPed Xsing 6tatistiFa ��.� 
�6tat6oIt 3oland� soItZaUe. &ontinXoXs YaUiaEles ZeUe 
SUesented as Pedian, and FategoUiFal as aEsolXte FoXnts 
and SeUFentages. 7Ke t\Se oI distUiEXtion Zas YeUiÀed Xsing 
a 6KaSiUo�:ilk test. ,n Fases oI noUPall\�distUiEXted YaUiaE�
les, 6tXdent·s t test IoU XnSaiUed saPSles Zas Xsed, ZKile 
0ann²:Kitne\ 8 test Zas iPSlePented in non�noUPall\ 
distUiEXted SaUaPeteUs. :ilFo[on test Zas Xsed IoU SaiUed 
saPSles. A S�YalXe oI less tKan �.�� Zas FonsideUed sta�
tistiFall\ signiÀFant.

Clinical characteristics
&oPSaUison oI tKe Easeline FliniFal data and tKe data 
oEtained aIteU tKe tKUee�PontK Uanolazine tKeUaS\ did 
not UeYeal an\ signiÀFant FKanges in tKe Satients· FliniFal 
statXs. :e oEseUYed no signiÀFant iPSUoYePent in eIIoUt 
toleUanFe e[SUessed in tKe 1<+A sFale. ,n seYeUal Fases 
Ze IoXnd an iPSUoYePent in &&6 sFale �� Sts� as Zell as 
a UedXFtion oI tKe sXEMeFtiYe sensation oI SalSitations 
�� Sts�. 7Ke eFKoFaUdiogUaSKiF SaUaPeteUs UePained siPi�
laU aIteU tKe tUeatPent, inFlXding /9() ���� � �� Ys. ��� 
� ��, S   16�. 7Ke leYel oI SotassiXP UePained noUPal, 
at a staEle leYel �aYg. �.� P(g�/�. 6eUXP 17�SUo%13 leYel 
did not signiÀFantl\ FKange dXUing tKe oEseUYation �Pedian 
YalXe ��� Ys. ��� Sg�P/�.

(IÀFaF\ oI Uanolazine tUeatPent
6igniÀFant YentUiFXlaU aUUK\tKPia deteUPined Yia +olteU 
PonitoUing Zas UedXFed aIteU Uanolazine tKeUaS\ ���.� 
Ys. ��.��, S   �.���. A signiÀFant UedXFtion oI total 9(s 
Zas oEseUYed in tKe +olteU PonitoUing �Pedian� �,��� Ys. 
�,���, S   �.��� �7aEle ��.

Table 2. (IÀFaF\ oI Uanolazine tUeatPent

Parameter Baseline Post- 
-ranolazine

p value

7otal 9(s in +olteU (&* 
�Pedian�

1,737 1,260 0.04

9entUiFXlaU aUUK\tKPia 
in ,&'�&57�' PePoU\ 
UeFoUding >�@

67.7 35.5 0.03

A73, 1 >�@ � ���� � ��� 0.01

6KoFk deliYeU\, 1 >�@ � ���� � ��� 0.01

Table 1. Clinical characteristics

Parameter All patients 
N = 30

Patients with CAD 
N = 20

Patients with DCM 
N = 10

Mean value ± SD 
N (%)

Age >\eaUs@ �� � �� �� � � �� � ��

+eigKt >FP@ ��� � � ��� � �� ��� � �

:eigKt >kg@ �� � �� �� � �� �� � ��

%0, >kg�P2@ �� � � �� � � �� � �

/9() >�@ �� � �� �� � �� �� � �

/9 ('' >PP@ �� � �� �� � �� �� � ��

/9 (6' >PP@ �� � �� �� � �� �� � ��

ICD �� ����� � ����� � �����

&57�' �� ����� �� ���� � �����

DDDR � ���� � ���� 0
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6iPilaUl\, signiIiFant YentUiFXlaU aUUK\tKPia in ,&'� 
�&57�' PePoU\ UeFoUding Zas diPinisKed ���.� Ys. ��.��, 
S   �.���. 7Ke nXPEeU oI ,&' inteUYentions in teUPs oI 
EotK antitaFK\FaUdia SaFing �� Sts Ys. � Sts, S   �.��� and 
sKoFk deliYeU\ �� Sts Ys. � Sts, S   �.��� Zas loZeU aIteU 
tKe tKUee�PontK oEseUYation �7aEle ��.

7Ke tKeUaS\ Zas ineIIeFtiYe IoU nine ����� oI tKe Sts 
³ tZo ZeUe KosSitalised dXUing tKe tKUee�PontK IolloZ�XS, 
and in seYen Sts tKeUe Zas no notiFeaEle UedXFtion in tKe 
aPoXnt oI YentUiFXlaU aUUK\tKPia.

5anolazine tUeatPent� &A' Ys. '&0
7Ke total YalXe oI 9(s in +olteU (&* in Satients ZitK &A' 
Zas insigniÀFantl\ KigKeU at Easeline tKan in Fases oI '&0 
�Pedian YalXe �,��� Ys. �,����.

AIteU tKe Uanolazine tUeatPent, Ze oEseUYed a signi�
ÀFant UedXFtion in total 9( YalXes deteUPined Yia +olteU 
(&* in tKe &A' Satients �Pedian YalXe �,��� Ys. �,���, 
S � �.���.

,n tKe gUoXS oI Satients ZitK '&0, a UedXFtion in total 
9( YalXes Zas oEseUYed in ÀYe Fases ����, Pedian YalXe 
�,��� Ys. ����, altKoXgK tKe UesXlt Zas statistiFall\ non�
�signiÀFant IoU tKe ZKole sXEgUoXS �Pedian YalXe �,��� Ys. 
�,���� �)igXUe ��.

5anolazine tUeatPent� aPiodaUone  
Ys. non�aPiodaUone
7Ke total YalXe oI 9(s deteUPined Yia +olteU (&* in Satients 
tUeated ZitK aPiodaUone Zas insigniÀFantl\ loZeU tKan tKe 
YalXe in sXEMeFts ZitKoXt aPiodaUone at Easeline ��,��� 
Ys. �,����.

,n tKe gUoXS oI Satients tUeated ZitK aPiodaUone, Ze 
oEseUYed a signiÀFant UedXFtion in total 9(s in +olteU (&* 
�Pedian YalXe �,��� Ys. ���, S � �.���.

,n tKe gUoXS oI Satients tUeated ZitK Uanolazine ZitKoXt 
aPiodaUone, Ze oEseUYed UedXFed total 9(s in +olteU (&* 
in ÀYe Fases ����, Pedian YalXe �,��� Ys. �,����, EXt tKe 
eIÀFaF\ oI tKe dUXg Zas statistiFall\ insigniÀFant IoU tKe 
ZKole sXEgUoXS �Pedian YalXe �,��� Ys. �,����.

6aIet\ oI Uanolazine tUeatPent
AdYeUse eIIeFts in tKe IoUP oI gastUointestinal s\PStoPs 
�diaUUKoea� tZo, FonstiSation� one� oFFXUUed in tKUee ����� 
Sts. :e oEseUYed no signiÀFant 47 SUolongation in an\ 
Satient, and no signiÀFant FKanges in tKe aYeUage KeaUt 
Uate ��� � � Ys. �� � � ESP, S   �.���.

Discussion

7Ke FUXFial Ànding oI oXU UeseaUFK is tKat Uanolazine Fan 
Ee Xsed eIIeFtiYel\ as a seFond�line tKeUaS\ in YentUiFXlaU 
arrhythmias. 

7Ke dUXg Zas eIIeFtiYe ZitK statistiFal signiÀFanFe in 
Satients ZitK &A'. 3eUKaSs tKis Zas dXe to its EetteU eI�
IeFt in SeoSle ZitK tKis disease� KoZeYeU, dXe to tKe sPall 
nXPEeU oI Satients in tKe stXd\ gUoXS, IXUtKeU UeseaUFK is 
needed to oEMeFtiI\ tKis FlaiP.

,t sKoXld Ee noted tKat Ze anal\sed a YeU\ sSeFiÀF gUoXS 
oI Satients. 2XU stXd\ gUoXS Fonsisted oI Satients ZitK tKe 
KigKest Uisk oI 6&' ³ Satients ZitK UeFXUUent antiaUUK\tKPiF 
tKeUaS\�UeIUaFtoU\ YentUiFXlaU aUUK\tKPias. %otK standaUd 
SKaUPaFotKeUaS\ and inYasiYe SUoFedXUes Kad SUoYed 
ineIIeFtiYe. 5anolazine Zas adPinisteUed oYeU and aEoYe 
tKe FXUUent aYailaEle tKeUaS\.

Additionall\, all sXEMeFts SUesented s\PStoPs oI FKUoniF 
KeaUt IailXUe ZitK a UedXFed eMeFtion IUaFtion. 5egaUdless 
oI tKeiU staEle KaePod\naPiF statXs, tKe /9() Zas EeloZ 
��� in Post oI tKe Satients. All tKese ÀgXUes XndeUline tKe 
FliniFal iPSoUtanFe oI oXU Àndings.

:KeUeas Xntil noZ tKe eIÀFaF\ oI tKe dUXg Kas Eeen 
SUoYed in atUial ÀEUillation >�²�@, stXdies aUe still ongoing Ue�
gaUding its SossiEle Xse in YentUiFXlaU aUUK\tKPias. A UeFentl\ 
FoPSleted 5A,' tUial in ZKiFK a FoPSaUaEle gUoXS oI Satients 
Zas enUolled into tKe stXd\ sKoZed KoZeYeU tKat in KigK�Uisk 
,&' Satients, tUeatPent ZitK Uanolazine did not signiÀFantl\ 
UedXFe tKe inFidenFe oI tKe ÀUst 97 oU 9) oU deatK. 

%Xt, in SUesSeFiÀed seFondaU\ endSoint anal\ses siPilaU 
to oXU stXd\, Uanolazine adPinistUation Kas Eeen assoFiated 
ZitKa signiÀFant UedXFtion in UeFXUUent 97 oU 9) UeTXiUing ,&' 
tKeUaS\, ZitKoXt eYidenFe IoU inFUeased PoUtalit\ >�@. AnotKeU 
stXd\, FondXFted E\ <eXng ( et al., sKoZed a signiÀFant Ue�
dXFtion in Pedian SUePatXUe YentUiFXlaU FoPSle[es EXUden, 
as Zell as tKe eliPination oI 97 in FKosen Satients and tKe 
SUeYention oI UeFXUUent deÀEUillatoU tKeUaS\, soPetKing ZKiFK 
Zas also IoXnd in oXU stXd\ >�@. 7Ke eIÀFaF\ oI Uanolazine in 
tKe tUeatPent oI YentUiFXlaU aUUK\tKPias Kas also Eeen oE�
seUYed in Satients ZitK s\PStoPatiF non�oEstUXFtiYe K\SeU�
tUoSKiF FaUdioP\oSatK\. 2liYotto et al. >�@ e[aPined a gUoXS 

Figure 1. 0edian YalXe oI total YentUiFXlaU e[tUas\stoles in eleF�
tUoFaUdiogUaSKiF +olteU PonitoUing EeIoUe and Sost�Uanolazine 
tUeatPent� &A' ³ FoUonaU\ aUteU\ disease� '&0 ³ dilated FaUdio�
myopathy



154

Folia Cardiologica 2019, vol. 14, no. 2

www.journals.viamedica.pl/folia_cardiologica

oI �� Satients ZKo ZeUe tUeated ZitK Uanolazine �,��� Pg 
Eid IoU ÀYe PontKs. +oZeYeU, tKeiU SUiPaU\ endSoint Zas to 
oEseUYe SossiEle FKanges in Seak 922 FoPSaUed to Easeline 
Xsing a FaUdioSXlPonaU\ e[eUFise test. 7Ke seYeUit\ oI tKe 
YentUiFXlaU aUUK\tKPia Zas also assessed, and a signiÀFant 
UedXFtion Zas oEseUYed in tKe ���KoXU EXUden oI SUePatXUe 
YentUiFXlaU FoPSle[es FoPSaUed to a SlaFeEo >�@.

,t is ZoUtK Pentioning tKat seYeUal stXdies KaYe dePon�
stUated tKe additional eIÀFaF\ oI Uanolazine tUeatPent in 
FoPEination ZitK aPiodaUone oU dUonedaUone. AltKoXgK 
diIIeUenFes KaYe Eeen oEseUYed in atUial ÀEUillation, IUoP 
oXU stXd\ it aSSeaUs tKat a siPilaU UelationsKiS e[ists in tKe 
Fase oI seYeUe YentUiFXlaU aUUK\tKPias >�, ��, ��@.

2YeUall, in tKe Yast PaMoUit\ oI stXdies, Uanolazine Kas 
SUoYed to Ee saIe and Zell toleUated.

:e aUe aZaUe oI soPe liPitations oI oXU stXd\, oI ZKiFK 
tKe Post iPSoUtant UePains tKe UelatiYel\ sPall gUoXS oI 
Satients enUolled. 7Kis Zas EeFaXse tKe stXd\ inFlXded 
Satients ZitK EotK adYanFed FaUdiaF insXIÀFienF\ and 
an e[KaXsted oStion oI standaUd tKeUaS\. ,t seePs saIe 

to assXPe tKat tKis is inKeUentl\ a UaUe gUoXS. ,t sKoXld 
SUoEaEl\ Ee FontePSlated Xsing KigKeU doses oI tKe dUXg 
to inYestigate SossiEle intensiÀFation oI its aFtion.

Conclusion

5anolazine seePs to Ee an eIIeFtiYe and saIe seFond�line 
tKeUaS\ in UedXFing tKe nXPEeU oI YentUiFXlaU aUUK\tKPia 
eSisodes and ,&' inteUYentions in Satients ZitK UeFXUUent 
antiaUUK\tKPiF tKeUaS\�UeIUaFtoU\ eYents. )XUtKeU UeseaUFK 
is KoZeYeU needed in oUdeU to SUoYide PoUe eYidenFe.
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Streszczenie
Wstęp. )aUPakologiFzne leFzenie koPoUoZ\FK zaEXUzeń U\tPX �9A� Mest ogUaniFzone. 5anolaz\na to stosXnkoZo noZ\ 
lek o XdokXPentoZan\P działaniX SUzeFiZdłaZiFoZ\P i SUzeFiZniedokUZienn\P oUaz z dan\Pi SUzedkliniFzn\Pi Zska�
zXMĉF\Pi na dodatkoZe ZłaŒFiZoŒFi ant\aU\tPiFzne.
&eleP SUaF\ E\ła oFena EezSieFzeństZa i skXteFznoŒFi Uanolaz\n\ X SaFMentyZ z naZUaFaMĉF\Pi oSoUn\Pi na leFzenie 9A.
Materiał i metody. 3UosSekt\Znĉ oFenĉ oEMĘto �� SaFMentyZ �Sts� �PĘŮFz\Ŭni�koEiet\� ����, ŒUednia ZiekX� �� � �� lat� 
FKoUoEa ZieńFoZa�kaUdioPioSatia UozstUzenioZa� �����, klasa ,�,,�,,,�,9 ZedłXg New York Heart Association: 
���������, IUakFMa Z\UzXtoZa leZeM koPoU\� �� � ���� kaUdioZeUteU�deÀEU\latoU >,&'@� �� Sts, teUaSia Ues\nFKUonizX�
MĉFa seUFe z IXnkFMĉ deÀEU\laFMi >&57�'@� �� Sts� z naZUaFaMĉF\Pi istotn\Pi 9A �Pigotanie koPyU, XtUZalon\ FzĘstoskXUFz 
koPoUoZ\ >97@ i�lXE nieXtUZalon\ 97, liFzne SoMed\nFze ekstUas\stolie koPoUoZe ! �����d., st\PXlaFMa EiZentUikXlaUna 
�%i9� � ���� i z Z\FzeUSanĉ standaUdoZĉ oSFMĉ leFzenia, tM. IaUPakoteUaSiĉ, UeZaskXlaU\zaFMĉ ZieńFoZĉ i SUzezskyUnĉ 
aElaFMĉ. 1asilenie aU\tPii oFeniano Z ���godzinn\P PonitoUoZaniX elektUokaUdiogUaÀFzn\P �(K*� Petodĉ +olteUa oUaz 
Z SaPiĘFi KolteUoZskieM ,&'�&57�'. 8 SaFMentyZ do standaUdoZeM IaUPakoteUaSii �aPiodaUon� �� Sts, Eeta�adUenolit\k� 
�� Sts� dołĉFzono Uanolaz\nĘ Z daZFe ��� Pg � Uaz\�doEĘ SUzez � PiesiĉFe. :\MŒFioZe dane SoUyZnano z dan\Pi 
Xz\skan\Pi So ��PiesiĘFzn\P leFzeniX.
WyniNi. AXtoUz\ zaoEseUZoZali istotnĉ UedXkFMĘ liFzE\ ekstUas\stolii koPoUoZ\FK Z PonitoUoZaniX (K* Petodĉ +olteUa 
�Pediana� ���� v. ����� S   �,���. 3odoEnie odnotoZano istotne zPnieMszenie FzĘstoŒFi istotneM 9A Z zaSisie Sa�
PiĘFi ,&'�&57�' ���,� v. ��,��� S   �,���. /iFzEa inteUZenFMi ,&' zaUyZno Sod ZzglĘdeP st\PXlaFMi ant\aU\tPiFzneM 
�� Sts v. � Sts� S   �,���, Mak i Z\ładoZań �� Sts v. � Sts� S   �,��� E\ła niŮsza So ��PiesiĘFzneM oEseUZaFMi. 7eUaSia 
E\ła nieskXteFzna X � ����� SaFMentyZ ³ � KosSitalizoZano Z tUakFie ��PiesiĘFzneM oEseUZaFMi z SoZodX naZUotX 9A, 
a X � nie stZieUdzono zaXZaŮalnego zPnieMszenia Z\stĘSoZania 9A. 'ziałania nieSoŮĉdane Sod SostaFiĉ dolegliZoŒFi 
ŮołĉdkoZo�MelitoZ\FK �EiegXnka� �, zaSaUFie� �� Z\stĉSiło X � ����� FKoU\FK. 8 Ůadnego z SaFMentyZ nie oEseUZoZano 
istotnego Z\dłXŮenia odstĘSX 47. 1ie oEseUZoZano istotn\FK UyŮniF Z FKaUakteU\st\Fe kliniFzneM SaFMentyZ Z\MŒFioZo 
i So SodaniX Uanolaz\n\.
WniosNi. 5anolaz\na Z\daMe siĘ EezSieFzn\P i skXteFzn\P lekieP dUXgiego UzXtX, ktyU\ PoŮe E\ý stosoZan\ Z UedXkFMi 
VA i liFzE\ inteUZenFMi ,&' X SaFMentyZ z naZUaFaMĉF\Pi oSoUn\Pi na leFzenie 9A.

6łoZa klXFzoZe� Uanolaz\na, aU\tPie koPoUoZe, aU\tPie oSoUne na leFzenie
)olia &aUdiologiFa ����� ��, �� ���²���
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=aleFenia dietet\Fzne dot\FzĉFe sSoŮ\Zania ModX  
— w poszukiwaniu konsensusu  

PiĘdz\ kaUdiologaPi a endokU\nologaPi

Iodine dietary recommendations — in search of a consensus  
between cardiologists and endocrinologists

%eata 3\ka1, 2, ,Zona =ieleń�=\nek2ɿiD, -oanna KoZalska2, *UzegoUz =iyłkoZski2,  
Bartosz Hudzik2, 3ɿiD, 0aUiXsz *ĉsioU3ɿiD, %aUEaUa =XEeleZiFz�6zkodzińska1, 2ɿiD

12ddział (ndokU\nologii 3iekaUskiego &entUXP 0ed\Fznego Z 3iekaUaFK őlĉskiFK 
2KatedUa 3UoIilakt\ki &KoUyE 0etaEoliFzn\FK :\działX =dUoZia 3XEliFznego Z %\toPiX,  

őlĉski 8niZeUs\tet 0ed\Fzn\ Z KatoZiFaFK 
3,,, KatedUa i 2ddział KliniFzn\ KaUdiologii őlĉskiego &entUXP &KoUyE 6eUFa Z =aEUzX, :\dział /ekaUski  

z 2ddziałeP /ekaUsko�'ent\st\Fzn\P Z =aEUzX, őlĉski 8niZeUs\tet 0ed\Fzn\ Z KatoZiFaFK

Streszczenie
-od Mest SieUZiastkieP naleŮĉF\P do niezEĘdn\FK Eioakt\Zn\FK składnikyZ diet\, ktyU\ Pa Xdział Z s\ntezie KoUPo-
nyZ taUFz\F\, a te z kolei ZSł\ZaMĉ na SUaZidłoZ\ UozZyM i IXnkFMonoZanie oUganizPX. : s\tXaFMi gd\ sSoŮ\Fie ModkyZ 
Mest PnieMsze niŮ �� µg�doEĘ, gUXFzoł taUFzoZ\ nie Mest Z stanie XtUz\Paý s\ntez\ KoUPonyZ taUFz\F\ na SUaZidłoZ\P 
SozioPie. :\niki Eadań z lat ��������� 3olskieM KoPisMi ds. KontUoli =aEXUzeń z 1iedoEoUX -odX E\ł\ EezSoŒUedniP 
SoZodeP SoZUotX do oEoZiĉzkoZego ModoZania soli kXFKenneM. 6yl kXFKenna Mest SoZszeFKnie stosoZan\P noŒnikieP 
ModX. =godnie z zaleFeniaPi őZiatoZeM 2UganizaFMi zdUoZia dzienne sSoŮ\Fie soli nie SoZinno SUzekUaFzaý � g 1a&l �� g 
1a� na osoEĘ. KontUoloZanie zaZaUtoŒFi 1a Z dieFie Mest Petodĉ SUeZenFMi FKoUyE seUFoZo�naFz\nioZ\FK. 3UoZadzone 
sĉ UyZnoFzeŒnie działania PaMĉFe na FelX zZiĘkszenie sSoŮ\Fia inn\FK natXUaln\FK noŒnikyZ ModX �Pleko, Zoda Pine-
Ualna�. AlteUnat\Zn\P ŬUydłeP ModX Z dieFie sĉ PiĘdz\ inn\Pi� doUsz, PintaM, łosoŒ, MaMa, otUĘE\ Sszenne, EUokXł\, sXFKe 
nasiona gUoFKX i oUzeFK\ laskoZe. =asadna Mest idea ZdUoŮenia ModoZania Zod\ PineUalneM i Pleka, a takŮe EioIoUt\À-
kaFMi Z\EUan\FK ZaUz\Z oUaz SodaZania ModX tUzodzie i E\dłX Z FelX zaSeZnienia odSoZiednieM Mego SodaŮ\ Z zZiĉzkX 
z zaleFeniaPi ogUaniFzenia sSoŮ\Fia soli kXFKenneM.

6łoZa klXFzoZe� Mod, dieta, nadFiŒnienie tĘtniFze, ModoZanie soli, aPiodaUon
Folia Cardiologica 2019; 14, 2: 156–160

Wstęp

-od Mest SieUZiastkieP naleŮĉF\P do niezEĘdn\FK Eioak-
t\Zn\FK składnikyZ diet\, ktyU\ Pa Xdział Z s\ntezie KoU-
PonyZ taUFz\F\, a te z kolei ZSł\ZaMĉ na SUaZidłoZ\ UozZyM 

i IXnkFMonoZanie oUganizPX. -est Medn\P z naMsilnieMsz\FK 
ant\oks\dantyZ i Z\kazXMe oFKUonne działanie Z SUoFesaFK 
zapalnych i nowotworowych [1].

-od naleŮ\ do składnikyZ odŮ\ZFz\FK, ktyUe nie sĉ Pa-
gaz\noZane Z oUganizPie FzłoZieka i PXsi E\ý dostaUFzan\ 
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Beata Pyka i wsp., =aOecenia dietetyc]ne dotyc]ĉce spoŮyZania ModX

z dietĉ. 1iedostateFzna SodaŮ tego SieUZiastka SUoZadzi do 
Z\stĉSienia Mego niedoEoUyZ, nadPiaU zaŒ PoŮe Z\Zoł\Zaý 
nadFz\nnoŒFi taUFz\F\ >�, �@.

Zalecenia dietetyczne  
dotyc]ĉce podaŮy ModX

5ekoPendaFMe őZiatoZeM 2UganizaFMi =dUoZia �:+2, World 
Health Organization� Fo do oSt\Palnego dziennego sSoŮ\-
Fia ModkyZ sĉ nastĘSXMĉFe� dla osyE doUosł\FK ³ ��� µg/ 
�doEĘ, dla koEiet Z FiĉŮ\ i SodFzas laktaFMi ³ ��� µg�doEĘ, 
Z SieUZsz\P UokX Ů\Fia �� �g�doEĘ, Z ZiekX od �²� lat 
— 90 µg�doEĘ oUaz Z ZiekX �²�� lat ³ ��� µg�doEĘ >�@. 
: s\tXaFMi gd\ sSoŮ\Fie ModkyZ Mest PnieMsze niŮ �� µg/ 
�doEĘ, gUXFzoł taUFzoZ\ nie Mest Z stanie XtUz\Paý s\ntez\ 
KoUPonyZ taUFz\F\ na SUaZidłoZ\P SozioPie. : nastĘS-
stZie Fz\nnoŒFioZo SUzeUasta i zPienia sZoMĉ stUXktXUĘ, Fo 
ostateFznie SUoZadzi do UozZoMX niedoFz\nnoŒFi taUFz\F\. 
Brak hamowania wydzielania hormonu tyreotropowego 
�76+, thyroid-stimulating hormone� SUzez SUz\sadkĘ Pyz-
goZĉ dodatkoZo SotĘgXMe SUzeUost gUXFzołX �76+ Mest takŮe 
czynnikiem wzrostowym) [1].

1aleŮ\ zateP dĉŮ\ý do XtUz\Pania SUaZidłoZego sSo-
Ů\Fia ModX, SonieZaŮ SUzede Zsz\stkiP Mego niedoEyU �ale 
UyZnieŮ ³ sSot\kane stosXnkoZo Uzadko ³ nadPieUne 
sSoŮ\Fie ModX� niekoUz\stnie ZSł\Za na zdUoZie SoSXlaFMi. 
6tosoZanie SUoÀlakt\ki ModoZeM SoZinno E\ý stale Poni-
toUoZane, aE\ oFeniaý MeM eIekt\ZnoŒFi, a takŮe Xstalaý 
oSt\Palne zaoSatUzenie Z Mod >�, �@.

3olska KoPisMa ds. KontUoli =aEXUzeń z 1iedoEoUX 
-odX �3&&,'', Polish Council for Control of Iodine Defi-
ciency Disorders� zdeF\doZała o SUzeSUoZadzeniX Eadań 
eSidePiologiFzn\FK Z lataFK ����²����, oEeMPXMĉF\FK 
dzieFi i PłodzieŮ szkolnĉ, noZoUodki i koEiet\ Z FiĉŮ\. :\-
niki t\FK Eadań E\ł\ EezSoŒUedniP SoZodeP SoZUotX do 
SoZszeFKnego, oEoZiĉzkoZego ModoZania soli kXFKenneM 
���²�� PgK-�kg� od ���� UokX >�, �, �@. KoPisMa okUeŒliła 
takŮe Sozostałe Zskazania do SUoZadzenia SUoÀlakt\ki� 
dodatkoZe ModoZanie Ů\Zienia ZstĘSnego i nastĘSnego 
dla noZoUodkyZ ��� μg���� Pl Pleka� oUaz dodatkoZeM 
sXSlePentaFMi koEiet Z FiĉŮ\ i koEiet kaUPiĉF\FK Z dodat-
koZĉ daZkĘ ModX ���²��� μg�doEĘ >�@.

0odel ten okazał siĘ EaUdzo eIekt\Zn\. :\stĘSoZanie 
Zola X dzieFi szkoln\FK zPnieMsz\ło siĘ o ��²��� Z So-
UyZnaniX z lataPi ����²����� a X naMPłodszeM gUXS\ 
��²� lat� Z\stĘSoZało ono t\lko X �,�� dzieFi, Fz\li Soni-
ŮeM SozioPX endePiFznego >�@. 2EseUZoZan\ ZFzeŒnieM 
ZzUost stĘŮenia 76+ X noZoUodkyZ SoZ\ŮeM �� µMP.�Pl 
zPnieMsz\ł siĘ z �,�� do �,���, FzĘstoŒý Z\stĘSoZania 
Zola X koEiet Z FiĉŮ\ zPalała z ��� do ���, zPnieMsz\ła 
siĘ takŮe FzĘstoŒý Z\stĘSoZania zUyŮniFoZanego Uaka 
tarczycy u kobiet [1].

: ���� UokX Xznano Solski Podel SUoÀlakt\ki niedoEo-
UyZ ModX za eIekt\Zn\ i EezSieFzn\. 6tZieUdzono, Ůe nie Pa 

U\z\ka SoSXlaF\Mnego niedoFz\nnoŒFi taUFz\F\ Z SUzeEiegX 
niedoEoUX ModX i nadZUaŮliZoŒFi Z Z\nikX sSoŮ\Zania 
ModX >�, �@.

1aleŮ\ Mednak dodaý, Ůe nie Xdało siĘ osiĉgnĉý Fałko-
Zitego sXkFesX. 8 staUsz\FK dzieFi �EĘdĉF\FK zZłaszFza 
Z okUesie doMUzeZania� Zole Z\stĘSXMe nadal Z �²�� 
Z zaleŮnoŒFi od UegionX, a FzĘstoŒý Z\dalania ModX z Po-
FzeP SoZ\ŮeM ��� µg�l nie osiĉgnĘła SoŮĉdaneM ZaUtoŒFi 
���. &iĉgle t\lko ��� koEiet Z FiĉŮ\ otUz\PXMe zaleFanĉ 
daZkĘ ModX i FKoFiaŮ FzĘstoŒý Z\stĘSoZania Uaka taUFz\F\ 
X koEiet Mest PnieMsza, nadal Mest �²��kUotnie ZiĘksza niŮ 
Z okUesaFK UegXlaUnego ModoZania. :UeszFie MakoŒý Modo-
Zania soli oEeMPXMe ��� zaleFan\FK noUP >�, �@.

1aUodoZ\ 3UogUaP (liPinaFMi =aEXUzeń Z 3UzeEiegX 
1iedoEoUX -odX został SUzeUZan\ Z lataFK ����²����, 
SonoZne SoZUyFono do niego Z UokX ���� i Mest kont\-
nuowany [1].

'ieta ] oJranic]eniem soOi Z proÀOaNtyce 
cKoryE XNładX sercoZo�nac]ynioZeJo  
a podaŮ ModX

2soEn\P zagadnienieP Mest SUoZadzenie SUoÀlakt\ki Mo-
doZeM i zaleFane ogUaniFzenie sSoŮ\Fia soli do � g�doEĘ. 
6yl kXFKenna Mest EoZieP SoZszeFKnie stosoZan\P 
noŒnikieP ModX.

=aleFenia oSUaFoZane SUzez őZiatoZĉ 2UganizaFMĘ 
=dUoZia �:+2, World Health Organization� �3aU\Ů ����, 
/XksePEXUg ����� Z\nikaMĉ z XdokXPentoZaneM Uoli soli 
Z zZiĘkszeniX U\z\ka FKoUyE XkładX seUFoZo�naFz\nio-
Zego, Z t\P� nadFiŒnienia tĘtniFzego, PiaŮdŮ\F\, XdaUyZ 
i zaZałyZ seUFa oUaz niektyU\FK FKoUyE noZotZoUoZ\FK. 
=godnie z zaleFeniaPi :+2 dzienne sSoŮ\Fie soli nie So-
Zinno SUzekUaFzaý � g 1a&l �� g 1a� na osoEĘ >�@. őUednie 
dzienne sSoŮ\Fie soli Z 3olsFe Z\nosi ��,� g�osoEĘ, Z t\P 
�,� g soli kXFKenneM, a Z niektyU\FK UegionaFK kUaMX do-
FKodzi do ��,� g�osoEĘ >�@.

:edłXg 6tandaUdyZ 3ostĘSoZania 'ietet\Fznego 
Z KaUdiologii ³ stanoZiska 3olskiego 7oZaUz\stZa 'iete-
t\ki z ���� UokX ³ ZFzeŒnieMsze lata oEÀtoZał\ Z Sonad 
Pilion zgonyZ SoZiĉzan\FK ze sSoŮ\FieP 1a&l Z iloŒFi 
SUzekUaFzaMĉF\FK � g�doEĘ UekoPendoZan\FK SUzez :+2 
��,�� Pln zgonyZ Z ���� U.� >�@.

5aSoUt oSUaFoZan\ SUzez őZiatoZĉ )edeUaFMĘ 6eUFa 
�:+), World Heart Federation�, (XUoSeMskie 7oZaUz\stZo 
1adFiŒnienia 7ĘtniFzego �(6+, European Society of Hy-
pertension� oUaz (XUoSeMskie 6toZaUz\szenie =dUoZia 
3XEliFznego �(83+A, European Public Health Association) 
dot\FzĉFe ZSł\ZX sSoŮ\Fia sodX na Z\stĘSoZanie FKoUyE 
XkładX kUĉŮenia Z kUaMaFK o niskiP i ŒUedniP SozioPie SUo-
dXktX kUaMoZego EUXtto doZodzi, Ůe zPnieMszenie sSoŮ\Fia 
sodX o �,�� g�doEĘ�osoEĘ SUz\Fz\nia siĘ do oEniŮenia FiŒ-
nienia tĘtniFzego o �,����,�� PP +g >�, �@. KontUoloZanie 
zaZaUtoŒFi 1a Z dieFie Mest ZiĘF Petodĉ SUeZenFMi FKoUyE 
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seUFoZo�naFz\nioZ\FK ze szFzegyln\P XZzglĘdnienieP 
Z\stĉSienia nadFiŒnienia tĘtniFzego, natoPiast Z SUz\Sad-
kX osyE, ktyUe FKoUXMĉ na nadFiŒnienie tĘtniFze, znaFzĉFo 
ZSł\Za na oEniŮenie SodZ\Ůszon\FK ZaUtoŒFi >�@.

=godnie z Z\t\Fzn\Pi 3olskiego 7oZaUz\stZa 1adFiŒ-
nienia 7ĘtniFzego �3717� z ���� UokX dieta Eogata Z 1a&l 
PoŮe E\ý SUz\Fz\nĉ Z\stĉSienia tUXdnoŒFi Z leFzeniX 
nadFiŒnienia tĘtniFzego, Z zZiĉzkX z t\P X FKoU\FK naleŮ\ 
zZUaFaý szFzegylnĉ XZagĘ na ogUaniFzenie soli kXFKenneM 
SoniŮeM �,� g�doEĘ >�@. 8ZaŮa siĘ, Ůe eIekt KiSotens\Mn\ Ue-
dXkFMi zaZaUtoŒFi 1a Z dieFie X osyE staUsz\FK, ÅsodoZUaŮ-
liZ\FKµ, z UozSoznanĉ FXkUz\Fĉ, zesSołeP PetaEoliFzn\P 
oUaz SUzeZlekłĉ nieZ\dolnoŒFiĉ neUek Mest zdeF\doZanie 
ZiĘksz\ i PoŮe skXtkoZaý ogUaniFzenieP liFzE\ i daZek 
lekyZ stosoZan\FK SUzez t\FK SaFMentyZ >�@.

K\SUidePos i ZsS. >��@ zastosoZali Podel PikUos\PX-
laF\Mn\ do oFen\ ZSł\ZX SUoZadzon\FK działań Z zakUesie 
ogUaniFzenia sSoŮ\Fia 1a&l Z :ielkieM %U\tanii na SUoÀlak-
t\kĘ FKoUyE seUFoZo�naFz\nioZ\FK. :SUoZadzenie Solit\ki 
zPnieMszenia sSoŮ\Fia 1a&l Z lataFK ����²���� sSoZodo-
Zało zaSoEieŮenie lXE oSyŬnienie Z\stĉSienia FKoUyE seUFo-
Zo�naFz\nioZ\FK X �� ��� osyE, MednoFzeŒnie zaSoEiegło 
10 000 zgonom z przyczyn sercowo-naczyniowych [10].

:oEeF SUzedstaZion\FK oSinii ZaŮne Mest, aE\ znaleŬý 
Åzłot\ ŒUodekµ PiĘdz\ SodaŮĉ ModX zaEezSieFzaMĉFa SUa-
ZidłoZĉ IXnkFMĘ taUFz\F\ a ogUaniFzenieP sSoŮ\Fia soli 
kXFKenneM zaleFan\P SUzez toZaUz\stZa kaUdiologiFzne. 
1aleŮ\ SUz\ t\P SaPiĘtaý, Ůe syl kXFKenna Mest głyZn\P 
dostaUFz\FieleP ModX Z FodzienneM dieFie >��@.

2SUaFoZane SUzez gUono eksSeUtyZ ,nst\tXtX ŭ\ZnoŒ�
Fi i ŭ\Zienia Å6tanoZisko Z sSUaZie SodMĘFia iniFMat\Z\ 
zPnieMszenia sSoŮ\Fia soli Z 3olsFeµ okUeŒla kieUXnki dzia-
łania oEeMPXMĉFe zPian\ UeFeStXU SUzetZoUyZ sSoŮ\ZFz\FK 
Z SUzeP\Œle sSoŮ\ZFz\P i SlaFyZkaFK Ů\Zienia zEioUoZe-
go, ZzPoŮenie nadzoUX oUganyZ XUzĘdoZeM kontUoli Ů\ZnoŒ�
Fi, kont\nXaFMe odSoZiedniFK działań legislaF\Mn\FK >�@. 
'ot\Fzĉ one UyZnieŮ działań edXkaF\Mn\FK skieUoZan\FK 
do UyŮn\FK gUXS� konsXPentyZ, SUodXFentyZ, SUaFoZni-
kyZ oFKUon\ zdUoZia i inst\tXFMi zdUoZia SXEliFznego oUaz 
inn\FK gUXS PaMĉF\FK ZSł\Z na nasz st\l Ů\Fia. :aŮne 
Z kształtoZaniX t\FK zaleFeń Mest takŮe 6tanoZisko 3717 
zPieUzaMĉFe do ogUaniFzenia sSoŮ\Fia soli SUzez działania 
SUoÀlakt\Fzne i SUoPoF\Mne >��@. :\Paga to Mednak ŒFisłeM 
ZsSyłSUaF\ z 3&&,'' Z zakUesie niezEĘdn\FK Pod\ÀkaFMi 
s\stePX SUoÀlakt\ki ModoZeM >�@.

AXtoUoP SUogUaPX zaUzXFono, Ůe Z SUoÀlakt\Fe ModoZeM 
Mako noŒnik ModX zastosoZali Pało SoŮĉdanĉ sXEstanFMĘ 
³ FKloUek sodX, SUzeFiZZskazan\ Z nadFiŒnieniX tĘtni-
Fz\P i inn\FK FKoUoEaFK XkładX seUFoZo�naFz\nioZego. 
7\PFzaseP Z 3olsFe sSoŮ\Fie FKloUkX sodX E\ło i Mest 
nadal nadPieUne, MeszFze kilka lat tePX noUPa sSoŮ\Fia 
Z\znaFzona SUzez :+2 E\ła SUzekUoFzona ��kUotnie >�@.

-ak MXŮ ZsSoPniano, oEeFnie sSoŮ\Fie soli Z nasz\P 
kUaMX znaFznie SUzekUaFza dziennĉ noUPĘ sSoŮ\Fia, ko-
nieFzne Mest zateP SoszXkiZanie inn\FK alteUnat\Zn\FK 
ŬUydeł ModX, ktyUe zaEezSieFz\ł\E\ Mego dzienne zaSotUze-
EoZanie. (ndokU\nolodz\ zgadzaMĉ siĘ z kaUdiologaPi, Ůe 
nie naleŮ\ nikogo zaFKĘFaý do sSoŮ\Zania soli. -ednak 
MednoFzeŒnie oEaZiaMĉ siĘ, Ůe dalsz\ sSadek sSoŮ\Fia soli 
ModoZaneM niekoUz\stnie odEiMe siĘ na SUoÀlakt\Fe ModoZeM 
i eSidePiologii FKoUyE taUFz\F\. 3UzeFiĘtna zaZaUtoŒý ModX 
Z ��� g soli kXFKenneM ModoZaneM Z\nosi ���� µg [12]. Aby 
z soli dostaUFz\ý Z\Pagane ��� µg dziennego zapotrzebo-
Zania Z Mod, naleŮ\ sSoŮ\ý �,� g saPeM soli ModoZaneM, Fo 
SUzekUaFza zaleFane �,� g ZedłXg :+2 >��@. 7aka s\tXaFMa 
Z\PXsza ZiĘF zastosoZanie inn\FK UozZiĉzań, ktyUe godziý 
EĘdĉ zaleFenia kaUdiologyZ z załoŮeniaPi SUoÀlakt\ki Modo-
ZeM SUoPoZan\FK SUzez endokU\nologyZ. 0oŮe niP E\ý na 
SUz\kład doSXszFzenie dodatkoZo do ModoZania SUodXktyZ 
sSoŮ\ZFz\FK zaZieUaMĉF\FK Modan SotasX �K,23) [2].

3UoZadzone sĉ działania PaMĉFe na FelX zZiĘkszenie 
sSoŮ\Fia inn\FK natXUaln\FK noŒnikyZ ModX �Pleko, Zoda 
PineUalna� >��@. 5ozZaŮa siĘ takŮe PoŮliZoŒFi zZiĘkszenia 
zaZaUtoŒFi ModX Z Z\EUan\FK ZaUz\ZaFK za SoPoFĉ iFK 
EioIoUt\ÀkaFMi >��@. ,nn\P działanieP Mest ZSUoZadzenie 
ModX do łańFXFKyZ SokaUPoZ\FK SUzez SodaZanie go 
tUzodzie i E\dłX.

/eNi a podaŮ ModX

2PaZiaMĉF SodaŮ ModX, nie PoŮna nie ZsSoPnieý o lekaFK 
i ŒUodkaFK kontUastoZ\FK zaZieUaMĉF\FK Mod. )aUPako-
logiFzne daZki ModX �PogĉFe SUzekUaFzaý ZielokUotnie 
doEoZe zaSotUzeEoZanie� sĉ zaZaUte Z ZielX sXEstanFMaFK 
stosoZan\FK Z diagnost\Fe i leFzeniX. =aliFza siĘ do niFK 
na SUz\kład UadiologiFzne ŒUodki FieniXMĉFe �zaZieUaMĉFe 
���²��� Pg Z � Pl�, ŒUodki odkaŮaMĉFe �ModoSoZidon 
³ �� Pg ModX Z � Pl�, PoFn\ Sł\n /Xgola ���� Pg ModX 
Z � Pl, Fz\li ok. �� kUoSli� >��@. 5yZnieŮ niektyUe leki 
ant\aU\tPiFzne, skĉdinĉd EaUdzo skXteFzne ³ zZłaszFza 
aPiodaUon ³ Pogĉ indXkoZaý zaEXUzenia IXnkFMi taUFz\F\ 
SUzez dXŮĉ zaZaUtoŒý ModX �� taEl. aPiodaUonX Z daZFe 
��� Pg zaZieUa ok. �� Pg ModX�. 'aZkoZanie lekX ze 
Zskazań kaUdiologiFzn\FK zakłada SUz\MPoZanie naZet 
kilku tabletek dziennie, a to znacznie przekracza dobowe 
zaSotUzeEoZanie oUganizPX na Mod >�@. 3onadto lek kXPX-
lXMe siĘ Z tkanFe tłXszFzoZeM i PiĘŒnioZeM, a ze ZzglĘdX 
na dłXgi okUes SyłtUZania �ok. ��� dni�, XZalnianie ModX 
odE\Za siĘ takŮe So odstaZieniX SUeSaUatX >��@.

APiodaUon Pa ZielokieUXnkoZ\ ZSł\Z na PetaEolizP 
KoUPonyZ taUFz\F\. -ego FzĉsteFzka Z\kazXMe Sodo-
EieństZo do FzĉsteFzki 7� i E\ý PoŮe ZsSyłzaZodniFz\ 
z 7� o Ziĉzanie z odSoZiedniP UeFeStoUeP� lek KaPXMe Po-
nodeMod\naFMĘ oEZodoZĉ 7� do 7� oUaz indXkXMe SUoFes\ 
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Beata Pyka i wsp., =aOecenia dietetyc]ne dotyc]ĉce spoŮyZania ModX

Tabela 1. =aZaUtoŒý ModX Z Z\EUan\FK SUodXktaFK sSoŮ\ZFz\FK 
�na SodstaZie >��@�

1a]Za prodXNtX =aZartoŒý ModX  
[µJ����J prodXNtX@

Ryby

'oUsz ŒZieŮ\ 110

0intaM ŒZieŮ\ 103

áosoŒ ŒZieŮ\ 44

0akUela ZĘdzona 40

őledŬ solon\�ŒledŬ ZĘdzon\ 30

őledŬ ŒZieŮ\ 24,3

7XńFz\k Z oleMX 25

)lĉdUa ŒZieŮa 20

3stUĉg tĘFzoZ\ ŒZieŮ\ 13

6zFzXSak ŒZieŮ\ �

Mleko i jego przetwory

6eU UokSol tłXst\ 40

6eU edaPski tłXst\ 30

Ser brie tłXst\ 11,2

KeÀU �� tłXszFzX 7,5

Ser topiony edamski 7,1

0aŒlanka �,�� tłXszFzX 5,9

Jaja

-aMa kXUze, Fałe 9,5

%iałko MaMa kXUzego �,�

ŭyłtko MaMa kXUzego 12

3rodXNty ]EoŮoZe

2tUĘE\ Sszenne 31

3łatki oZsiane 5,9

3łatki Ů\tnie 5,7

Warzywa

%UokXł\ 15

*UoFK �sXFKe nasiona� 13,9

Szpinak 12

Rzodkiewka �

6oMa �nasiona sXFKe� 6,3

%yE 6

Orzechy

/askoZe 17

Arachidowe 13

:łoskie 9

Inne

6yl Eiała, ModoZana 2293

Jodowana woda mineralna 
¶8stUonianka·

150 µg/l

iPPXnologiFzne Z taUFz\F\ >��@. 0oŮe Z\Zoł\Zaý zaUyZno 
niedoFz\nnoŒý taUFz\F\ �UzadzieM�, Mak i nadFz\nnoŒý taU-
Fz\F\ �FzĘŒFieM�. 2 ile niedoFz\nnoŒý zdaUza siĘ zZ\kle MXŮ 
Z tUakFie SUz\MPoZania aPiodaUonX, o t\le Fzas Z\stĉSienia 
nadFz\nnoŒFi E\Za UyŮn\� PoŮe ona EoZieP oEMaZiý siĘ 
naZet So kilkX PiesiĉFaFK od zaSUzestania SUz\MPoZania 
lekX >��@. őUodki FieniXMĉFe i aPiodaUon Pogĉ Z\Zoł\Zaý 
t\Ueotoks\kozĘ Z SUzeEiegX destUXkF\Mnego zaSalenia 
taUFz\F\ >��@.

ūrydła ModX Z diecie

1ieZiele Mest znan\FK, tak skXteFzn\FK inteUZenFMi 
Z zakUesie SUoIilakt\ki zdUoZotneM Mak SUogUaP SUoIilak-
t\ki niedoEoUX ModX UealizoZan\ Z 3olsFe od ZielX lat 
>�, ��@. -ak oSisano, koUz\ŒFi zdUoZotn\FK SUogUaPX Mest 
EaUdzo Ziele i dot\Fzĉ one nie t\lko SUaZidłoZeM IXnkFMi 
dokUeZneM gUXFzołX taUFzoZego, SUoIilakt\ki ZUodzoneM 
niedoFz\nnoŒ Fi taUFz\F\, zPnieMszenia ŒPieUtelnoŒFi oko-
łoSoUodoZeM noZoUodkyZ, ale takŮe UozZoMX noZotZoUX 
złoŒliZego >��@.

:oEeF ZsSyłistnienia zaleFeń EĘdĉF\FK odSoZiedziĉ 
na FoUaz FzĘstsze Z\stĘSoZanie FKoUyE XkładX kUĉŮenia, 
a dot\FzĉF\FK ogUaniFzenia SodaŮ\ soli, naleŮ\ szXkaý 
alteUnat\Zn\FK ŬUydeł ModX, ktyUe zaSeZnił\E\ SUaZidłoZĉ 
Mego SodaŮ i SokU\ł\ dzienne zaSotUzeEoZanie. : taEe-
li � SUzedstaZiono ŬUydła ModX Z dieFie [12].

=aleFaMĉF ZiĘF SaFMentoP dietĘ z ogUaniFzenieP soli 
kXFKenneM, PoŮna zaSUoSonoZaý alteUnat\Zne ŬUydła 
ModX Sod SostaFiĉ inn\FK SUodXktyZ sSoŮ\ZFz\FK, godzĉF 
Z ten sSosyE na SieUZsz\ UzXt oka niedaMĉFe siĘ Sogodziý 
zalecenia towarzystw naukowych.

Wnioski

=e ZzglĘdX na SodkUeŒlanĉ SUzez lekaUz\ endokU\nolo-
gyZ konieFznoŒý SodaŮ\ ModX Z FelX SUeZenFMi zaEXUzeń 
IXnkFMonoZania gUXFzołX taUFzoZego, a takŮe zaleFenie 
lekaUz\ kaUdiologyZ ogUaniFzenia sSoŮ\Fia ModoZaneM soli 
kXFKenneM Z zZiĉzkX ze zZiĘkszon\P U\z\kieP FKoUyE 
XkładX seUFoZo�naFz\nioZego, Z szFzegylnoŒFi nadFiŒ-
nienia tĘtniFzego, naleŮ\ SodMĉý alteUnat\Zne działania 
dostaUFzenia ModX do oUganizPX. : teM s\tXaFMi zasadna 
Mest idea ZdUoŮenia ModoZania Zod\ PineUalneM i Pleka, 
a takŮe EioIoUt\ÀkaFMi Z\EUan\FK ZaUz\Z oUaz SodaZania 
ModX tUzodzie i E\dłX. :aUto UyZnieŮ SaPiĘtaý o SUodXktaFK 
sSoŮ\ZFz\FK, ktyUe sĉ ŬUydłeP ModX, aE\ konsekZentnie 
XPieszFzaý Me Z Fodzienn\P MadłosSisie.

.onfliNt interesyZ

AXtoUz\ deklaUXMĉ EUak konÁiktX inteUesyZ.
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Abstract
,odine is one oI tKe essential EioaFtiYe FoPSonents oI a diet and ZKiFK Kas an inÁXenFe on tKe tK\Uoid KoUPones 
synthesis, and these hormones affect the proper development and functioning of the organism. In the situation when 
the iodides consumption is less than 50 μg/day, it is unable to maintain the thyroid hormones synthesis at a normal 
leYel E\ tKe tK\Uoid gland. 7Ke ��������� 3olisK &oXnFil IoU &ontUol oI ,odine 'eÀFienF\ 'isoUdeUs stXd\ UesXlts ZeUe 
a diUeFt Ueason IoU tKe FoPSXlsoU\ UesXPStion oI taEle salt iodination. 7aEle salt is a, FoPPonl\ Xsed, iodine FaUUieU. 
AFFoUding to tKe :oUld +ealtK 2Uganization UeFoPPendations, tKe dail\ salt intake sKoXld not e[Feed � g 1a&l �� g 1a� 
SeU SeUson. 9eUiÀFation oI 1a Fontent in tKe diet is a PetKod IoU FaUdioYasFXlaU diseases SUeYention. AFtions aiPed at 
inFUeasing oI tKe otKeU natXUal iodine FaUUieUs �Pilk, PineUal ZateU� intake aUe taken. AlteUnatiYe soXUFes oI iodine in 
tKe diet aUe inFlXde� FodÀsK, SolloFk, salPon, eggs, ZKeat EUan, EUoFFoli, dUied Sea seeds and KazelnXts. ,odination oI 
PineUal ZateU and Pilk, as Zell as EioIoUtiÀFation oI tKe seleFted YegetaEles and Ieeding ÁoFk and Fattle E\ Iood UiFK in 
iodine should be concerned according to salt restriction diet.

Ke\ ZoUds� iodine, diet, K\SeUtension, salt iodination, aPiodaUone
Folia Cardiologica 2019; 14, 2: 156–160
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Abstract
,odine is one oI tKe essential EioaFtiYe FoPSonents oI tKe diet ZKiFK Kas an eIIeFt on tKe s\ntKesis oI tKe tK\Uoid KoU-
Pones, and tKe latteU aIIeFt SUoSeU deYeloSPent and IXnFtioning oI tKe oUganisP. ,I iodide intake is EeloZ �� µg�da\, 
tKe tK\Uoid gland Fannot Paintain adeTXate s\ntKesis oI tK\Uoid KoUPones. 7Ke ��������� 3olisK &oXnFil IoU &ontUol 
oI ,odine 'eÀFienF\ 'isoUdeUs stXd\ UesXlts ZeUe a diUeFt Ueason IoU UesXPStion oI FoPSXlsoU\ taEle salt iodination. 
7aEle salt is tKe FoPPonl\ Xsed iodine FaUUieU. AFFoUding to tKe :oUld +ealtK 2Uganization UeFoPPendations, dail\ salt 
intake sKoXld not e[Feed � g oI sodiXP FKloUide �� g oI sodiXP� SeU SeUson. 5edXFtion oI dietaU\ sodiXP intake Pa\ 
tKXs SUeYent FaUdioYasFXlaU disease. AFtions aUe also Eeing taken to inFUease tKe intake oI otKeU natXUal iodine FaUUieUs 
�Pilk, PineUal ZateU�. AlteUnatiYe iodine soXUFes in tKe diet inFlXde FodÀsK, Alaska SolloFk, salPon, eggs, ZKeat EUan, 
EUoFFoli, dUied Sea seeds, and KazelnXts. ,odination oI PineUal ZateU and Pilk, as Zell as EioIoUtiÀFation oI tKe seleFted 
YegetaEles and Ieeding ÁoFk and Fattle E\ Iood UiFK in iodine sKoXld Ee FonFeUned aFFoUding to salt UestUiFtion diet. ,t 
is also MXstiÀed to intUodXFe iodination oI PineUal ZateU and Pilk, as Zell as EioIoUtiÀFation oI seleFted YegetaEles and 
Ieeding ÁoFk and Fattle ZitK Iood UiFK in iodine to SUoYide adeTXate iodine intake in tKe setting oI Foe[isting UeFoPPen-
dations to reduce salt intake.
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Introduction

,odine is one oI tKe essential EioaFtiYe FoPSonents oI tKe 
diet ZKiFK Kas an eIIeFt on tKe s\ntKesis oI tKe tK\Uoid 
KoUPones, and tKe latteU aIIeFt SUoSeU deYeloSPent and 
IXnFtioning oI tKe oUganisP. ,odine is one oI tKe Post 
Sotent antio[idants and Kas a SUoteFtiYe eIIeFt in inÁaP-
PatoU\ and Palignant SUoFesses >�@.

Iodine is a dietary constituent that cannot be stored 
in tKe KXPan Eod\ and tKXs PXst Ee FonsXPed in a diet. 
,nadeTXate iodine intake leads to iodine deÀFienF\, and 
e[Fess intake Pa\ UesXlt in K\SeUtK\UoidisP >�, �@.

Dietary recommendations  
regarding iodine intake

7Ke :oUld +ealtK 2Uganization �:+2� UeFoPPends tKe 
IolloZing oStiPal dail\ iodide intake� ��� µg�da\ in adXlt 
sXEMeFts, ��� µg�da\ in SUegnant and laFtating ZoPen, 
50 µg�da\ in FKildUen XndeU � \eaU oI age, �� µg�da\ in 
FKildUen at �²� \eaUs oI age, and ��� µg�da\ in FKildUen 
at �²�� \eaUs oI age >�@. ,I iodide intake is EeloZ �� µg� 
�da\, tKe tK\Uoid gland Fannot Paintain adeTXate s\n-
tKesis oI tK\Uoid KoUPones. 7Kis UesXlts in a IXnFtional 
K\SeUtUoSK\ and stUXFtXUal FKanges tKat XltiPatel\ lead to 
tKe deYeloSPent oI K\SotK\UoidisP. 7K\Uoid K\SeUtUoSK\ 
is Sotentiated E\ tKe laFk oI tK\Uoid�stiPXlating KoUPone 
�76+� inKiEition E\ tKe SitXitaU\ gland, as 76+ is also 
a gUoZtK KoUPone >�@.

7KXs, it is neFessaU\ to Paintain adeTXate iodine 
intake, as its deÀFienF\ �and also UelatiYel\ UaUel\ oFFXU-
Uing e[Fess iodine intake� Kas a negatiYe eIIeFt on tKe 
SoSXlation KealtK. 3UoSK\laFtiF iodine sXSSlePentation 
sKoXld Ee Fonstantl\ PonitoUed, so its eIIeFtiYeness Fan Ee 
eYalXated, and tKe oStiPal leYel oI iodine sXSSlePentation 
deteUPined >�, �@.

7Ke 3olisK &oXnFil IoU &ontUol oI ,odine 'eIiFienF\ 
'isoUdeUs �3&&,''� deFided to XndeUtake an eSidePio-
logical study in 1992–1993 that included schoolchildren, 
neonates, and SUegnant ZoPen. 5esXlts oI tKese stXdies 
SUoPSted UesXPStion oI XniYeUsal, FoPSXlsoU\ salt IoUtiÀFa-
tion ZitK iodine ���²�� PgK-�kg� sinFe ���� >�, �, �@. 7Ke 
FoXnFil also deteUPined otKeU indiFations IoU SUoSK\laFtiF 
iodine sXSSlePentation� additional IoUtiÀFation oI inIant 
IoUPXlas ZitK iodine ��� µg���� P/ oI Pilk� and additional 
iodine sXSSlePentation oI ���²��� µg�da\ in SUegnant 
and laFtating ZoPen >�@.

7Kis Podel SUoYed YeU\ eIIeFtiYe. 7Ke SUeYalenFe oI 
goitUe in sFKoolFKildUen deFUeased E\ ��²��� FoPSaUed 
to ����²����, and in tKe \oXngest FKildUen ��²� \eaUs oI 
age�, tKe SUeYalenFe Zas onl\ �.��, i.e., EeloZ tKe endePiF 
leYel >�@. 7Ke SUeYalenFe oI neonatal 76+ leYels aEoYe 

20 µ,8�P/ deFUeased IUoP �.�� to �.���, tKe SUeYalenFe 
oI goitUe in SUegnant ZoPen deFUeased IUoP ��� to ���, 
and a UedXFtion in tKe SUeYalenFe oI diIIeUentiated tK\Uoid 
FanFeU in ZoPen Zas oEseUYed >�@.

,n ����, tKe 3olisK Podel oI SUoSK\la[is oI iodine de-
ÀFienF\ Zas MXdged eIIeFtiYe and saIe. ,t Zas IoXnd tKat 
tKeUe Zas no SoSXlation Uisk oI EotK K\SotK\UoidisP dXe 
to iodine deÀFienF\ and K\SeUtK\UoidisP dXe to inFUeased 
iodine intake >�, �@.

It should be noted, however, that this success was 
not aEsolXte. ,n oldeU FKildUen �SaUtiFXlaUl\ tKose in tKe 
SXEeUt\ SeUiod�, goitUe is still SUesent in �²�� deSending 
on tKe Uegion, and tKe Uate oI XUinaU\ iodine e[FUetion 
above 100 µg�/ did not aFKieYe tKe desiUed leYel oI ���. 
1o PoUe tKan ��� oI SUegnant ZoPen UeFeiYe tKe Ue�
FoPPended iodine dose and altKoXgK tKe SUeYalenFe oI 
tK\Uoid FanFeU in ZoPen Kas deFUeased, it is SUogUess Uate 
oI tK\Uoid FaUFinoPa in ZoPen is sloZeU its inFidenFe is 
still �²� tiPes KigKeU tKan in ����. )inall\, tKe TXalit\ oI 
salt IoUtiÀFation ZitK iodine Zas estiPated at ��� oI tKe 
UeFoPPended noUP >�, �@.

7Ke 1ational 3UogUaP to (liPinate ,odine 'eÀFien-
F\�Uelated AEnoUPalities �1aUodoZ\ 3UogUaP (liPinaFMi 
=aEXUzeń Z 3UzeEiegX 1iedoEoUX -odX� Zas inteUUXSted in 
2003–2005, reintroduced in 2006 and has been continued 
Xntil SUesent >�@.

Reduction of dietary salt intake  
for cardiovascular disease prevention  
and iodine intake

A seSaUate issXe is SUoSK\laFtiF iodine sXSSlePentation 
in tKe setting oI tKe UeFoPPended UedXFtion oI salt 
intake to � g�da\, as salt is tKe FoPPonl\ Xsed FaUUieU 
IoU iodine.

7Ke :+2 UeFoPPendations �3aUis ����, /X[ePEoXUg 
����� aUe Eased on tKe estaElisKed Uole oI salt in inFUea�
sing tKe Uisk oI FaUdioYasFXlaU disease inFlXding aUteUial 
K\SeUtension, atKeUosFleUosis, stUoke and P\oFaUdial inIaUF-
tion, as Zell as soPe PalignanFies. AFFoUding to tKe :+2 
UeFoPPendation, dail\ salt intake sKoXld not e[Feed � g oI 
sodiXP FKloUide �� g oI sodiXP� SeU SeUson >�@. 7Ke Pean 
dail\ salt intake in 3oland is ��.� g SeU SeUson, inFlXding 
�.� g oI taEle salt, UeaFKing as PXFK as ��.� g SeU SeUson 
in soPe Uegions oI tKe FoXntU\ >�@.

AFFoUding to tKe 6tandaUds oI 'ietaU\ 0anagePent in 
&aUdiolog\ �6tandaUd\ 3ostĘSoZania 'ietet\Fznego Z KaU-
diologii�, tKe ���� 3olisK 6oFiet\ oI 'ietetiFs statePent, 
PoUe tKan � Pillion oI deatKs annXall\ in tKe Sast \eaUs 
PigKt Ee attUiEXted to sodiXP FKloUide intake e[Feeding 
� g�da\, tKe leYel UeFoPPended E\ :+2 ��.�� Pillion oI 
deatKs in ����� >�@.
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7Ke :oUld +eaUt )edeUation �:+)�, (XUoSean 6oF�
iet\ oI +\SeUtension �(6+�, and (XUoSean 3XEliF +ealtK 
AssoFiation �(83+A� UeSoUt on tKe eIIeFt oI sodiXP 
intake on tKe inFidenFe oI FaUdioYasFXlaU disease in 
loZ�to�PodeUate inFoPe FoXntUies indiFates tKat a UedXF-
tion oI sodiXP intake E\ �.�� g�da\ SeU SeUson UesXlts 
in Elood SUessXUe loZeUing E\ �.����.�� PP +g >�, �@. 
5edXFtion oI dietaU\ sodiXP intake Pa\ tKXs SUeYent 
cardiovascular disease, in particular hypertension, and 
it Pa\ signiIiFantl\ loZeU eleYated Elood SUessXUe in 
K\SeUtensiYe sXEMeFts >�@.

AFFoUding to tKe ���� 3olisK 6oFiet\ oI +\SeUtension 
�3717, Polskie Towarzystwo Nadciśnienia Tętniczego� 
gXidelines, a diet UiFK in sodiXP FKloUide Pa\ UedXFe tKe 
eIIeFtiYeness oI antiK\SeUtensiYe tUeatPent and tKXs PXFK 
attention should be paid to reducing salt intake below 5.0 g 
SeU da\ in Satients ZitK K\SeUtension >�@. ,t is EelieYed 
tKat tKe Elood SUessXUe loZeUing eIIeFt oI a UedXFed die-
taU\ sodiXP intake is PXFK KigKeU in tKe eldeUl\ Satients, 
salt�sensitiYe sXEMeFts, and tKose ZitK diaEetes, PetaEoliF 
s\ndUoPe oU FKUoniF kidne\ disease, and tKXs it Pa\ lead 
to a UedXFtion in tKe nXPEeU oI dUXgs and tKeiU doses in 
sXFK Satients >�@

K\SUidePos et al. >��@ Xsed a PiFUosiPXlation Podel 
to eYalXate tKe eIIeFt oI eIIoUts to UedXFe sodiXP FKlo-
Uide intake in tKe 8nited KingdoP on tKe SUeYention oI 
FaUdioYasFXlaU disease. ,ntUodXFtion oI a SoliF\ to UedXFe 
sodiXP FKloUide intake in ����²���� SUeYented oU dela\ed 
cardiovascular disease in 52,000 persons, and prevented 
��,��� FaUdioYasFXlaU deatKs >��@.

,n YieZ oI tKe aEoYe oSinions and data, it is iPSoUtant 
to Ànd tKe UigKt EalanFe EetZeen adeTXate iodine intake 
to alloZ noUPal tK\Uoid IXnFtion and a UedXFtion in salt 
intake UeFoPPended E\ FaUdiaF soFieties. 2I note, salt is 
tKe Pain soXUFe oI iodine in tKe diet >��@.

7Ke 1ational ,nstitXte oI )ood and 1XtUition statePent 
on eIIoUts to UedXFe salt intake in 3oland Kas deÀned tKe 
diUeFtions oI tKese aFtions, inFlXding FKanges in UeFiSes in 
Iood indXstU\ and FateUing IaFilities, inFUeased sXSeUYision 
E\ Iood saIet\ agenFies, and FontinXation oI aSSUoSUiate 
legislation eIIoUts >�@. 7Kese aFtions sKoXld also inFlXde 
edXFational eIIoUts taUgeted at YaUioXs gUoXSs� FonsXP-
ers, producers, health care and public health institution 
ZoUkeUs, and otKeU gUoXSs inÁXenFing tKe liIest\le oI tKe 
SoSXlation. 7Ke 3717 gXidelines aUe also iPSoUtant IoU 
tKese eIIoUts, as tKe\ UeFoPPend salt intake UedXFtion E\ 
aSSUoSUiate SUeYention and SUoPotion initiatiYes >��@. 2I 
note, Flose FooSeUation ZitK 3&&,' is UeTXiUed to intUodXFe 
neFessaU\ PodiÀFations to tKe SUogUaP oI SUoSK\laFtiF 
iodine sXSSlePentation >�@.

7Ke aXtKoUs oI tKe SUogUaP ZeUe FUitiFised E\ Xsing 
an XndesiUaEle sXEstanFe as tKe iodine FaUUieU IoU SUoSK\�
la[is, as sodiXP FKloUide intake is not UeFoPPended in 

hypertension and other cardiovascular disease. In addition, 
sodiXP FKloUide intake in 3oland Kas Eeen and FontinXes 
to Ee e[FessiYe� onl\ seYeUal \eaUs ago, intake leYels UeFoP�
Pended E\ :+2 ZeUe e[Feeded tKUeeIold >�@.

As noted aEoYe, tKe FXUUent sodiXP FKloUide intake in 
oXU FoXntU\ PXFK e[Feeds tKe UeFoPPended dail\ intake, 
and tKXs alteUnatiYe soXUFes oI iodine aUe needed to SUoYide 
its adeTXate dail\ intake. (ndoFUinologists agUee ZitK FaU-
diologists tKat noEod\ sKoXld Ee enFoXUaged to FonsXPe 
salt. 7Ke\ aUe FonFeUned, KoZeYeU, tKat a IXUtKeU UedXFtion 
in tKe intake oI iodine�IoUtiÀed salt Zill KaYe an adYeUse 
eIIeFt on SUoSK\laFtiF iodine sXSSlePentation and tKe eSi�
dePiolog\ oI tK\Uoid disease. 7Ke aYeUage iodine Fontent 
in ��� g oI iodine�IoUtiÀed taEle salt is ���� PiFUogUaPs 
>��@. 7o SUoYide tKe neFessaU\ dail\ iodine intake oI ��� µg 
IUoP salt, it is neFessaU\ to FonsXPe �.� g oI iodine�IoUtiÀed 
salt, ZKiFK e[Feeds tKe �.� g leYel UeFoPPended E\ :+2 
>��@. 7Kis sitXation neFessitates otKeU solXtions tKat Zill 
UeFonFile UeFoPPendations oI tKe FaUdiologists and tKe 
SUinFiSles oI SUoSK\laFtiF iodine sXSSlePentation SUoPot-
ed E\ endoFUinologists. 2ne solXtion Pa\ Ee to additional 
Xse oI SotassiXP iodate �K,23� IoU Iood IoUtiÀFation ZitK 
iodine >�@.

(IIoUts aUe Eeing Pade to inFUease intake oI otKeU nat-
XUal iodine FaUUies �Pilk, PineUal ZateU� >��@. A SossiEilit\ 
to increase iodine content in selected vegetables by their 
EioIoUtiÀFation Kas also Eeen FonsideUed >��@. AnotKeU 
SossiEle solXtion is intUodXFing iodine into tKe Iood FKain 
E\ Ieeding ÁoFk and Fattle ZitK iodine�Fontaining Ioods.

Drugs and iodine intake

:Ken disFXssing iodine intake, iodine�Fontaining Pedi-
Fations and FontUast agents also need to Ee Pentioned. 
3KaUPaFologiFal iodine doses �ZKiFK Pa\ e[Feed dail\ 
UeTXiUePent E\ Pan\ tiPes� aUe SUesent in Pan\ sXE-
stanFes Xsed IoU diagnostiF oU tKeUaSeXtiF SXUSoses. 
7Kese inFlXde UadiologiFal FontUast agents �Fontaining 
���²��� Pg oI iodine in � P/�, disinIeFtants �iodoSo-
Yidone ³ �� Pg oI iodine in � P/�, KigK�SotenF\ /Xgol·s 
iodine ���� Pg oI iodine in � P/, i.e., aSSUo[iPatel\ �� 
dUoSs� >��@. Also soPe antiaUUK\tKPiF agents, otKeUZise 
YeU\ eIIeFtiYe, SaUtiFXlaUl\ aPiodaUone, Pa\ indXFe tK\Uoid 
d\sIXnFtion dXe to KigK iodine Fontent �a single ��� Pg 
aPiodaUone taElet Fontains aEoXt �� Pg oI iodine�. &aU-
diaF aPiodaUone dosing Pa\ inYolYe adPinistUation oI 
eYen seYeUal taElets SeU da\, tKXs laUgel\ e[Feeding dail\ 
iodine UeTXiUePent >�@. ,n addition, tKe dUXg aFFXPXlates 
in tKe Iat and PXsFles, and dXe to a long KalI�liIe �aEoXt 
��� da\s�, iodine is Ueleased also aIteU aPiodaUone is 
disFontinXed >��@.

APiodaUone Kas a PXltidiUeFtional eIIeFt on tK\Uoid 
KoUPone PetaEolisP. ,ts Poiet\ is siPilaU to tKat oI 7� and 
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SeUKaSs FoPSetes ZitK 7� IoU UeFeStoU Einding� tKe dUXg 
inKiEits SeUiSKeUal Ponodeiodination oI 7� to 7� and in-
dXFes iPPXne SUoFesses in tKe tK\Uoid >��@. ,t Pa\ indXFe 
EotK K\SotK\UoidisP �less IUeTXentl\� and K\SeUtK\UoidisP 
�PoUe IUeTXentl\�. :Kile K\SotK\UoidisP XsXall\ deYeloSs 
dXUing tUeatPent ZitK aPiodaUone, K\SeUtK\UoidisP Pa\ 
deYeloS at YaUioXs tiPes, eYen seYeUal PontKs aIteU tKe 
dUXg is disFontinXed >��@. 5adiologiFal FontUast agents 
and aPiodaUone Pa\ indXFe tK\Uoto[iFosis FaXsed E\ 
destUXFtiYe tK\Uoiditis >��@.

Dietary sources of iodine 

7KeUe aUe onl\ IeZ otKeU KealtK SUeYention inteUYentions 
tKat Pa\ Ee FonsideUed as eIIeFtiYe as tKe SUogUaP oI 
iodine deÀFienF\ SUeYention tKat Kas Eeen in oSeUation 
in 3oland IoU Pan\ \eaUs >�, ��@. As desFUiEed aEoYe, tKe 
PXltiSle KealtK EeneÀts oI tKis SUogUaP aUe not liPited to 
noUPal endoFUine IXnFtion oI tKe tK\Uoid gland, SUeYention 
oI Fongenital K\SotK\UoidisP, and UedXFtion oI neonatal 
PoUtalit\ in tKe SeUinatal SeUiod EXt also inFlXde UedXFtion 
in tKe deYeloSPent oI PalignanFies >��@.

'Xe to tKe Foe[isting UeFoPPendations to UedXFe salt 
intake in UesSonse to an inFUeasing Uates oI FaUdioYasFXlaU 
disease, alternative iodine sources are needed to allow 
adeTXate dail\ intake. 7aEle � sKoZs dietaU\ soXUFes oI 
iodine >��@.

:Ken UeFoPPending a UedXFtion oI dietaU\ salt 
intake to tKe Satients, Ze Fan also UeFoPPend alteU-
natiYe iodine soXUFes IUoP otKeU Iood SUodXFts, tKXs 
UeFonFiling aSSaUentl\ inFoPSatiEle UeFoPPendations 
oI YaUioXs soFieties 

Conclusions

'Xe to tKe need IoU adeTXate iodine intake to SUeYent 
tK\Uoid d\sIXnFtion, as KigKligKted E\ endoFUinologists, 
and a UeFoPPendation E\ FaUdiologists to UedXFe intake 
oI iodinated taEle salt dXe to an inFUeased FaUdioYasFXlaU 
disease Uisk, alteUnatiYe aSSUoaFKes IoU SUoYiding adeTXate 
iodine intake aUe neFessaU\. 7KXs, it is MXstiÀed to intUodXFe 
iodination oI PineUal ZateU and Pilk, as Zell as EioIoUtiÀ-
Fation oI seleFted YegetaEles and Ieeding ÁoFk and Fattle 
ZitK Iood UiFK in iodine. :e sKoXld also UePePEeU aEoXt 
Iood SUodXFts tKat aUe soXUFes oI iodine, so as to inFlXde 
tKeP UegXlaUl\ in oXU PenXs.

Conflict(s) of interests

7Ke aXtKoUs deFlaUe no FonÁiFts oI inteUest.

Table 1. ,odine Fontent in seleFted Iood SUodXFts �Eased on >��@�

Product Iodine content 
[µg/100 g of product]

Fish

&odÀsK, IUesK 110

Alaska SolloFk, IUesK 103

6alPon, IUesK 44

0aFkeUel, sPoked 40

+eUUing, salted�sPoked 30

+eUUing, IUesK 24.3

7Xna in oil 25

)loXndeU, IUesK 20

5ainEoZ tUoXt, IUesK 13

1oUtKeUn Sike, IUesK �

Dairy products

¶5okSol· FKeese, IXll�Iat 40

¶(daPski· FKeese, IXll�Iat 30

%Uie FKeese, IXll�Iat 11.2

KeÀU, �� Iat 7.5

¶(daPski· Pelted FKeese 7.1

%XtteUPilk, �.�� Iat 5.9

Eggs

Chicken eggs, whole 9.5

Chicken egg white �.�

Chicken egg yolk 12

Cereals

:Keat EUan 31

2atPeal 5.9

5\e Áakes 5.7

Vegetables

Broccoli 15

'Uied Sea seeds 13.9

Spinach 12

5adisK �

'Uied so\ seeds 6.3

Broad beans 6

Nuts

Hazelnuts 17

3eanXts 13

:alnXts 9

Other

:Kite taEle salt, iodinated 2293

,odinated PineUal ZateU  
¶8stUonianka·

150 µg�/
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Streszczenie
-od Mest SieUZiastkieP naleŮĉF\P do niezEĘdn\FK Eioakt\Zn\FK składnikyZ diet\, ktyU\ Pa Xdział Z s\ntezie KoUPo-
nyZ taUFz\F\, a te z kolei ZSł\ZaMĉ na SUaZidłoZ\ UozZyM i IXnkFMonoZanie oUganizPX. : s\tXaFMi gd\ sSoŮ\Fie ModkyZ 
Mest PnieMsze niŮ �� µg�doEĘ, gUXFzoł taUFzoZ\ nie Mest Z stanie XtUz\Paý s\ntez\ KoUPonyZ taUFz\F\ na SUaZidłoZ\P 
SozioPie. :\niki Eadań z lat ����²���� 3olskieM KoPisMi ds. KontUoli =aEXUzeń z 1iedoEoUX -odX E\ł\ EezSoŒUedniP 
SoZodeP SoZUotX do oEoZiĉzkoZego ModoZania soli kXFKenneM. 6yl kXFKenna Mest SoZszeFKnie stosoZan\P noŒnikieP 
ModX. =godnie z zaleFeniaPi őZiatoZeM 2UganizaFMi zdUoZia dzienne sSoŮ\Fie soli nie SoZinno SUzekUaFzaý � g 1a&l 
�� g 1a� na osoEĘ. KontUoloZanie zaZaUtoŒFi 1a Z dieFie Mest Petodĉ SUeZenFMi FKoUyE XkładX seUFoZo�naFz\nioZego. 
5yZnoFzeŒnie sĉ SUoZadzone działania słXŮĉFe zZiĘkszeniX sSoŮ\Fia inn\FK natXUaln\FK noŒnikyZ ModX �Pleko, Zoda 
PineUalna�. AlteUnat\Zne ŬUydło ModX Z dieFie to PiĘdz\ inn\Pi doUsz, PintaM, łosoŒ, MaMa, otUĘE\ Sszenne, EUokXł\, sXFKe 
nasiona gUoFKX i oUzeFK\ laskoZe. =asadna Mest idea ZdUoŮenia ModoZania Zod\ PineUalneM i Pleka, a takŮe EioIoUt\À-
kaFMi Z\EUan\FK ZaUz\Z oUaz SodaZania ModX tUzodzie i E\dłX Z FelX zaSeZnienia Mego odSoZiednieM SodaŮ\ Z zZiĉzkX 
z zaleFeniaPi ogUaniFzenia sSoŮ\Fia soli kXFKenneM.

6łoZa klXFzoZe� Mod, dieta, nadFiŒnienie tĘtniFze, ModoZanie soli, aPiodaUon
)olia &aUdiologiFa ����� ��, �� ���²���
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0\oFaUdial inIaUFtion ZitK siPXltaneoXs aFXte stUoke  
in a Satient ZitK SUioU aoUtiF gUaIt UeSlaFePent  
³ ZKat is tKe oUigin oI tKe ePEoliF inFident"

=aZał seUFa ZsSyłistnieMĉF\ z XdaUeP PyzgX So ZszFzeSieniX  
SUotez\ aoUt\ ZstĘSXMĉFeM z SoZodX ostUego UozZaUstZienia t\SX A  

³ Makie Mest ŬUydło PateUiałX zatoUoZego"

0agdalena %UzĘFzekɿiD, 0iFKał KidaZaɿiD, Anna /edakoZiFz�3olakɿiD, 0aUzenna =ielińskaɿiD
,ntensiYe &aUdiaF 7KeUaS\ &liniF, 0ediFal 8niYeUsit\ oI /odz, /odz, 3oland

Abstract
0\oFaUdial inIaUFtion as a UeÁeFtion oI adYanFed FoUonaU\ aUteU\ disease is oIten assoFiated ZitK atKeUosFleUosis oI 
other arteries, especially renal, peripheral and carotid, resulting in chronic renal disease, peripheral artery disease, 
oU stUoke. 1eYeUtKeless, atKeUosFleUosis is not alZa\s tKe onl\ FaXse oI tKose diseases. ,n tKis aUtiFle, Zas SUesented 
tKe Fase oI a Satient ZitK P\oFaUdial inIaUFtion and FonFoPitant stUoke SUoEaEl\ FaXsed E\ SeUFXtaneoXs FoUonaU\ 
intervention.

Ke\ ZoUds� P\oFaUdial inIaUFtion, stUoke, ePEoliF inFident
Folia Cardiologica 2019; 14, 2: 166–168

Case report

A �� \eaU�old Pale Satient ZitK a KistoU\ oI FigaUette 
smoking, hypertension, acute ascending aortic dissection 
UeSaiUed ZitK gUaIt UeSlaFePent oI tKe asFending aoUta 
and resuspension of incompetent aortic valve six months 
previously (computed tomography of coronary arteries exe�
cuted then revealed no signs of coronary artery disease), 
ZitK s\PStoPs oI t\SiFal Uesting FKest Sain Uadiating to leIt 
XSSeU e[tUePities Zas adPitted to tKe ,ntensiYe &aUdiaF 
7KeUaS\ &liniF in tKe IoXUteentK KoXU oI aFXte FoUonaU\ 
s\ndUoPe ² P\oFaUdial inIaUFtion ZitK inIeUioU 67 segPent 
eleYation FonFoPitant ZitK neZl\ UegisteUed leIt EXndle 
EUanFK EloFk.

2n adPission, tKe Satient Zas FonsFioXs >*lasgoZ 
&oPa 6Fale �*&6� ��, (�9�0�@ KaePod\naPiFall\ staE�
le, ZitK SeUsistent FKest Sain, aEnoUPal sSeeFK, leIt�side 
IaFial dUoS, and leIt�side KePiSaUesis. (&* sKoZed a Pa�
[iPXP � PP 67�segPent eleYation in leads ,,, ,,,, a9), and 
a �.� PP 67�segPent deSUession in leads ,, a9/, 9�²9�. 
'XUing tKe UeFoUding oI tKe (&*, leIt EXndle EUanFK EloFk 
oFFXUUed. 7Ke Satient Zas tUansIeUUed iPPediatel\ to tKe 
FaUdiaF FatKeteUisation laE IoU XUgent FoUonaU\ angiogUaSK\ 
ZKiFK UeYealed isolated FUitiFal stenosis oI tKe UigKt FoUona�
U\ aUteU\ ZitK Foe[isting tKUoPEXs EloFking tKe entiUe aUteU\ 
�)igXUe ��. At tKe Eeginning oI tKe SUoFedXUe, a tKUoPEeFto�
P\ Zas SeUIoUPed �)igXUe ��. A SeUFXtaneoXs inteUYention 
Zas FondXFted ZitK sXFFessIXl siUoliPXs elXting stent 

https://orcid.org/0000-0001-9150-6979
https://orcid.org/0000-0002-5000-6561
https://orcid.org/0000-0003-3355-4061
https://orcid.org/0000-0002-0118-8610
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iPSlantation to UigKt FoUonaU\ aUteU\ ZitK intUaFoUonaU\ 
and sXEseTXent intUaYenoXs eStiÀEatide eMeFtion. 'Xe 
to Kis neXUologiFal state, tKe Satient Zas tUansIeUUed to 
the radiology department in order to perform a computed 
toPogUaSK\ oI tKe EUain. 7Kis SUoFedXUe UeYealed no signs 
oI intUaFUanial Eleeding ZitK sligKtl\ inFUeased densit\ oI 
tKe leIt Piddle FeUeEUal aUteU\. 7Ke Satient Zas FonsXlted 
E\ a neXUologist and disTXaliÀed IUoP tKUoPEol\sis ZitK 
UeFoPEinant tissXe SlasPinogen aFtiYatoU dXe to SUeYioXs 
KeSaUin adPinistUation. 2YeU tKe IolloZing SeUiod oI oEseU�
Yation tKe state oI tKe Satient gUadXall\ staUted to staEilise, 
and Kis oYeUall neXUologiFal Fondition iPSUoYed, ZitK onl\ 
the paresis of the left upper extremities (4/5 according to 
/oYett� UePaining.

(FKoFaUdiogUaSK\ UeYealed FonFentUiF K\SeUtUoSK\ oI 
tKe leIt YentUiFle ZitK Uegional Zall Potion aEnoUPalities in 
EotK tKe inIeUioU Zall and tKe Easal inIeUolateUal segPent 
as Zell as tKe UigKt YentUiFXlaU IUee Zall. (MeFtion IUaFtion 
Zas assessed Xsing tKe PodiÀed 6iPSsons PetKod to Ee 
���. ,n addition, tKe e[aPination sKoZed seYeUe tUiFXsSid 
insXIÀFienF\ ZitK Pild SXlPonaU\ K\SeUtension >s\stoliF 
SXlPonaU\ aUteU\ SUessXUe �63A3� �� PP +g@.

In order to detect the cause of the stroke, a transoe�
soSKageal eFKoFaUdiogUaSK\ Zas SeUIoUPed. 7Kis UeYealed 
a Satent IoUaPen oYale, ZitK UesidXal leIt�to�UigKt sKXnt at 
Uest ZitK no FKange oI tKe Elood ÁoZ diUeFtion dXUing tKe 
9alsalYa PanoeXYUe. An aoUtiF gUaIt iPSlanted si[ PontKs 
SUeYioXsl\ dXe to aFXte asFending aoUta disseFtion sKoZed 
no signs of additional masses.

7aking all tKe UesXlts into FonsideUation, tKe Post li�
kely cause of the stroke concomitant to acute myocardial 

inIaUFtion in tKis Satient Zas distUiEXtion oI tKe tKUoPEXs 
origins from the aortic graft to the right coronary artery 
and FeUeEUal aUteU\.

7Ke Satient Zas disFKaUged KoPe on tKe seYentK 
da\ oI KosSitalisation in oStiPal KealtK statXs, ZitK a Ue�
FoPPendation IoU UegXlaU aPEXlatoU\ FaUdiologiFal and 
neXUologiFal FKeFk�XSs.

Discussion

AtKeUosFleUosis is a disease aIIeFting all t\Ses oI aUteUies 
and FaXsing diIIeUent t\Ses oI Fonditions Eased on its loFa�
lisation. 7Ke FliniFal SUesentation oI tKis state in tKe aUea 
oI tKe FoUonaU\ aUteUies is FoUonaU\ disease, ZKiFK is tKe 
Post FoPPon FaXse oI P\oFaUdial inIaUFtion. 7KeUeIoUe, 
aFFoUding to tKe tKiUd XniYeUsal deÀnition oI P\oFaUdial 
infarction, not all types of acute coronary syndromes are 
FaXsed E\ atKeUosFleUotiF disease >�@.

7\Se � oI aFXte FoUonaU\ s\ndUoPe is seFondaU\ to 
isFKaePiF iPEalanFe in FoPSaUison ZitK t\Se � ZKiFK is 
a sSontaneoXs P\oFaUdial inIaUFtion. 7\Se � inFlXdes sXFK 
causes as, for example, coronary artery spasm, anaemia 
and FoUonaU\ ePEolisP. 7Ke UePaining t\Ses SeUtain to 
P\oFaUdial inIaUFtion UesXlting in deatK EeIoUe FaUdiaF 
EioPaUkeUs ZeUe oEtained �t\Se ��, inIaUFtion seFondaU\ 
to SeUFXtaneoXs inteUYention �t\Se �a�, stent tKUoPEosis 
�t\Se �E� and aUteU\ E\Sass gUaIting �t\Se ��.

7KeUe aUe PXltiSle Sotential oUigins oI tKUoPEXs in tKe 
cardiovascular system, most of them related to ageing of 
tKe oUganisP ZKiFK inFlXde gUadXal d\sIXnFtion oI Yessels, 
aUUK\tKPias, and diseases ZitK SUotKUoPEotiF SUoÀle oI tKe 

Figure 1. &UitiFal stenosis oI tKe UigKt FoUonaU\ aUteU\ ZitK Foe[is�
ting tKUoPEXs

Figure 2. 5igKt FoUonaU\ aUteU\ tKUoPEeFtoP\
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Elood. ,n \oXng Satients, Ze oIten seaUFK IoU anatoPiFal 
stUXFtXUes ZKiFK SUedisSose to an isFKaePiF eSisode se�
FondaU\ to a tKoPEotiF one.

1eYeUtKeless, an inFUeasing nXPEeU oI Satients aFTXiUe 
different types of prosthetic devices such as stents and 
grafts implanted into vessels due to numerous health 
Fonditions >�@. 7Kose IoUeign Eodies aUe PoUe likel\ to 
indXFe a tKUoPEotiF UeaFtion to tKUoPEotiF eYents sXFK as 
P\oFaUdial inIaUFtion oU isFKaePiF stUoke >�@.

7KeUe aUe Pan\ diIÀFXlties assoFiated ZitK sXFK a Foe�
[istenFe oI diseases >�@. ,n YieZ oI tKe FliniFal statXs oI 
tKe Satient, tKeUe is no eas\ Za\ oI deFiding ZKiFK t\Se 
oI SUoFedXUe oU tUeatPent sKoXld Ee ePSlo\ed ÀUst >�@.

7KeUe aUe UeSoUts FonFeUning sXFK Fases in ZKiFK tKeUe 
is one TXestion UeFFXUUing ³ ZKat t\Se oI tUeatPent sKo�
Xld Ee intUodXFed" %\ tKis Ze Pean ZKiFK disease takes 
SUioUit\ and as a UesXlt ZKiFK tUeatPent FoXUse sKoXld 
SUeFede, UePePEeUing tKat FKoosing tUeatPent oI one 
tKUoPEosed YasFXlaU Eed dela\s tKe PanagePent oI tKe 
otKeU teUUitoU\ >�, �@.

'Xe to PXltiSle YaUiaEles, tKis deFision is alZa\s PXlti�
�IaFeted and is Eased on tKe FXUUent sitXation, IoFXsing on 
the clinical presentation, aggravation of symptoms, and 
aFFessiEle diagnostiF PetKods >�@.

,n oXU Fase, taking into FonsideUation tKe (&* iPage 
and UeFXUUing FKest Sain, Ze deFided to UeIeU tKe Satient IoU 
SUiPaU\ SeUFXtaneoXs FoUonaU\ inteUYention. AIteU Ànding 
a tKUoPEXs in tKe UigKt FoUonaU\ aUteU\, tKe Satient Zas 
adPinisteUed eStiÀEatide. 7KeUe aUe nXPeUoXs stXdies 
FoYeUing a noYel FoXUse oI tUeatPent IoU Satients ZitK stUoke 
adPinisteUed anotKeU Slatelet gl\FoSUotein ,,E�,,,a inKiEitoU 
intUaYenoXsl\ >�, ��@.

Conclusion

7KeUe aUe no gXidelines IoU tKe PanagePent oI a Satient 
ZitK FonFoPitant aFXte FoUonaU\ s\ndUoPe and stUoke, 
so tKe tUeatPent deFision PXst alZa\s Ee indiYidXalised. 
A Fonstant eYalXation oI Satient state and ongoing FKanges 
remains crucial for the eventual outcome.

Streszczenie
=aZał seUFa Mako odzZieUFiedlenie zaaZansoZaneM PiaŮdŮ\F\ tĘtniF ZieńFoZ\FK FzĘsto ZsSyłistnieMe z PiaŮdŮ\Fĉ 
inn\FK tĘtniF, zZłaszFza neUkoZ\FK, oEZodoZ\FK i sz\Mn\FK, ktyUe oEMaZia siĘ odSoZiednio SUzeZlekłĉ FKoUoEĉ neUek, 
FKoUoEĉ tĘtniF oEZodoZ\FK oUaz XdaUeP PyzgX. 1iePnieM nie zaZsze PiaŮdŮ\Fa Mest SUz\Fz\nĉ SoZ\Ůsz\FK stanyZ 
FKoUoEoZ\FK. : ninieMszeM SUaF\ zaSUezentoZano SUz\Sadek SaFMenta z ostU\P zesSołeP ZieńFoZ\P ³ zaZałeP seUFa 
i ZsSyłistnieMĉF\FK XdaUeP PyzgX naMSUaZdoSodoEnieM ZtyUnie do inteUZenFMi Z oEUĘEie tĘtniF ZieńFoZ\FK.

6łoZa klXFzoZe� ostU\ zesSył ZieńFoZ\, XdaU PyzgX, inF\dent zakUzeSoZo�zatoUoZ\
Folia Cardiologica 2019; 14, 2: 166–168
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Percutaneous trans-mitral commissurotomy  
in juvenile mitral stenosis with aneurysmal left atrium  

— a technically challenging situation

3UzezskyUna koPisXUotoPia PitUalna X nastolatka ze stenozĉ PitUalnĉ  
i tĘtniakieP leZego SUzedsionka ³ zaEieg tUXdn\ teFKniFznie

Santosh Kumar SinhaɿiD, Vinay KrishnaɿiD, Hitender KumarɿiD, Mahmodulla Razi,  
Lokendra Rekwaal, Ramesh Thakur, Puneet AggarwalɿiD

Department of Cardiology, LPS Institute of Cardiology, G.S.V.M. Medical College, Kanpur, India

Abstract
3eUFXtaneoXs tUans�PitUal FoPPissXUotoP\ �370&� Xsing an AFFXUa Ealloon is an eIIeFtiYe SUoFedXUe IoU tKe Pana-
gement of patients with rheumatic mitral stenosis. It is not infrequent to encounter an aneurysmal left atrium (LA), 
especially in the developing world where patients often present very late. This is a technically challenging procedure as 
tKe seStXP oIten EXlges into tKe UigKt atUial side, Paking tKe SXnFtXUe oIten diIÀFXlt. )XUtKeUPoUe, it EXlges anteUioUl\ 
and inIeUioUl\ so it EeFoPes eYen PoUe FKallenging. %eFaXse oI tKe YeUtiFal lie oI tKe seStXP, tKe needle oIten disseFts 
the septum rather than puncturing it.
+eUe, Ze desFUiEe tKe Fase oI a �� \eaU�old Eo\ ZitK seYeUe PitUal stenosis ZitK a giant, aneXU\sPal leIt atUiXP �/A ³ 
��.� ï �� FP� ZKeUe an inteU�atUial seStal SXnFtXUe Zas aFKieYed E\ SUoEing tKe Iossa oYalis to enteU tKe leIt atUiXP 
instead of a conventional transseptal puncture. PTMC was successfully done, increasing the mitral valve area from 
0.8 cm2 to 1.9 cm2.

Ke\ ZoUds� aneXU\sPal leIt atUiXP, SUoEing Iossa oYalis, %UoFkenEUoXgK needle, SeUFXtaneoXs tUans�PitUal  
commissurotomy, trans-septal puncture

Folia Cardiologica 2019; 14, 2: 169–173

Introduction

Percutaneous trans-mitral commissurotomy (PTMC), intro-
dXFed in ���� E\ ,noXe et al >�@, oSened a neZ ZindoZ IoU 
the treatment of patients with symptomatic mitral stenosis 
�06� ZitK sXitaEle YalYe anatoP\. ,n tKe SUesenFe oI a leIt 
atUial Flot, leIt atUial aSSendage Flot, oU FalFiÀed YalYe, tKe 
FoPSliFation Uate Pa\ Uise >�@. AnotKeU FKallenging sXEstUa-
te is an aneurysmal left atrium (LA) where the inter-atrial 
seStXP EeFoPes IatteU ZitK a PoUe KoUizontal oUientation. 
The fossa ovalis lies lower down. As LA pressure is high, 

tKe atUial seStXP XsXall\ EXlges into tKe UigKt atUiXP. )oU 
these reasons, the needle tends to make a tangential 
tUaFk in tKe atUial seStXP. 7Kese IaFtoUs Sose a IoUPidaEle 
challenge during a trans-septal puncture. The conventional 
teFKniTXe UeTXiUes soPe PodiÀFations ZKen IaFed ZitK 
these atypical situations.

Case report

A �� \eaU�old Eo\ SUesented ZitK e[eUtional d\sSnoea ³ 1eZ 
York Heart Association (NYHA) class II for the past three 

https://orcid.org/0000-0001-6870-7836
https://orcid.org/0000-0002-9512-5628
https://orcid.org/0000-0002-8538-4853
https://orcid.org/0000-0001-8731-1482


170

Folia Cardiologica 2019, vol. 14, no. 1

www.journals.viamedica.pl/folia_cardiologica

years, progressing to class III for the past eight months. His 
chest X-ray showed an aneurysmal left atrium (Figure 1). 
Transthoracic echocardiogram revealed severe mitral 
stenosis with a mitral valve area of 0.8 cm2 E\ SlaniPetU\, 
and Wilkin’s score — 8/16 (M2, C2, T2, S2). Mean gradient 
aFUoss tKe PitUal YalYe Zas �� PP+g E\ SUessXUe KalI 
time (PHT). His left atrium was aneurysmally dilated, with 
tKe size Eeing �� ï � FP on eFKoFaUdiogUaP �)igXUe ��. 
His height was 163 cm. Transoesophageal echocardiogra-
phy was performed to look for a left atrial clot, degree of 
PitUal UegXUgitation �05�, and tKe sXitaEilit\ oI 370. 3Ue-
�SUoFedXUal Fonsent Zas oEtained. )ePoUal aUteU\ and Yein 
were accessed with a 6 F and a 8 F sheath respectively. 
A Mullins sheath over a 0.035” guidewire was parked in 
tKe leIt EUaFKioFeSKaliF Yein. 7Ke ZiUe Zas UePoYed and 

a %UoFkenEUoXgK needle Zas inseUted into tKe sKeatK. /A 
entry was facilitated using the probing fossa ovalis tech-
nique after making a gradual descent. A small puff of dye 
Zas inMeFted to FonÀUP tKe leIt atUial entU\. 6XEseTXentl\, 
the Mullins sheath was advanced over the needle and con-
trast was injected through the sheath following removal of 
tKe needle, ZKiFK oSaFiÀed tKe leIt atUiXP, FonÀUPing its 
aneurysmal dilatation (Figure 3A). Inter-atrial septum was 

Figure 1. Chest X-ray postero-anterior view showing aneurysmal 
left atrium

Figure 2. �' tUans�tKoUaFiF eFKoFaUdiogUaP in aSiFal IoXU�FKaPEeU 
view showing aneurysmal left atrium (11 × 9 cm)

Figure 3A. &ontUast Eeing inMeFted tKUoXgK tKe sKeatK oSaFiI\ing tKe leIt atUiXP �/A�� B. Looped LA wire was parked in LA

A B
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dilated in a leIt atUial oEliTXe �/A2� ��� YieZ. /ooSed /A 
ZiUe Zas SaUked in leIt atUiXP �)igXUe �%�. An AFFXUa Eal-
loon (Vascular Concepts, Essex, UK) was sized to 26.5 mm 
Eased on +Xng·s IoUPXla. 3UeSUoFedXUe /A SUessXUe Zas 
49/28 mm Hg (mean = 39 mm Hg). Following septal dila-
tation, tKe AFFXUa Ealloon Zas SlaFed in tKe /A. %eFaXse 
oI tKe giant /A, tKe AFFXUa Ealloon Zas SXsKed oYeU tKe 
wire very deep inside the LA (Figure 4). LA wire was remo-
ved, and J-shaped metallic stylet was introduced. A gentle 
anticlockwise twist was applied to the metallic stylet, and 
tKe AFFXUa Ealloon Zas gUadXall\ SXlled Xntil a EoEEing 
PoYePent at its tiS Zas noted. 2nFe tKe EoEEing PoYe-
Pent oI tKe AFFXUa Ealloon Zas estaElisKed, it Zas SXsKed 
into the left ventricle through the mitral valve. Once in the 
left ventricle, the J-shaped metallic stylet was exchanged 
IoU a �.���µ ZiUe. 7Ke Ealloon Zas inÁated in its distal 
SaUt and SXlled EaFk to anFKoU it at tKe PitUal YalYe and 
inÁated IXUtKeU to aFKieYe its IXll dilatation �)igXUe ��. 7Ke 
SUoFedXUe Zas SeUIoUPed sXFFessIXll\, tKeUeE\ EUinging 
the LA mean pressure to 6 mm Hg, and achieving a mitral 
valve area of 1.9 cm2.

Discussion

In a developing country like India, where patients with 
rheumatic mitral stenosis often present very late, it is 
not uncommon to find an aneurysmal left atrium. In 
such situations, the anatomy of the interatrial septum is 
often distorted. Wood et al have proposed a radiological 
FlassiÀFation oI /A enlaUgePent ZKeUein gUade�� denotes 

ZKeUe tKe leIt atUiXP EXlges FonsSiFXoXsl\ on EotK sides 
oI tKe KeaUt, e[tending Ee\ond tKe sKadoZ oI tKe UigKt 
atUiXP on tKat side. 7Kis gUoss enlaUgePent is desFUiEed 
as aneXU\sPal >�@.

Due to the high left atrial pressure in mitral stenosis, an 
atUial seStXP Zill XsXall\ EXlge into tKe UigKt atUiXP, ZKeUe 
tKe atUial seStXP EeFoPes ÁatteU ZitK a PoUe KoUizontal 
orientation, which distorts the anatomy of the region of 
tKe Iossa oYalis as it lies loZeU doZn >�@. 7Kese IaFtoUs 
FoPEined Pake seStal SXnFtXUe FKallenging EeFaXse tKe 
needle tends to dissect the septum rather than puncturing 
it EeFaXse it tends to tUaFk tangentiall\. Also, iI it SXnFtXUes 
the muscular part of the septum, sometimes septal catch 
is enFoXnteUed, ZKiFK Pakes negotiating tKe Ealloon aF-
Uoss tKe PitUal YalYe diIÀFXlt. 0oUeoYeU, tKeUe aUe Sotential 
risks during transseptal puncture in the form of needle tip 
SeUIoUation � ��, taPSonade � ��, and deatK � �.�� >�@.

Instead of a conventional transseptal puncture, the 
fossa ovalis probing teFKniTXe, as desFUiEed E\ KUisK-
naPooUtK\ et al >�@, Pa\ Ee tUied, as in oXU Fase. 8ndeU 
ÁXoUosFoSiF gXidanFe, tKe needle and tKe sKeatK as an 
assePEl\ Pake a gUadXal desFent into tKe UigKt atUiXP. 
When the Mullins sheath snaps into the fossa ovalis, it is 
ÀUPl\ SUessed against tKe atUial seStXP, keeSing tKe needle 
tiS MXst inside tKe sKeatK �E\ aEoXt �²� PP�. 7Kis giYes 
support to the sheath without risk of injury to the left atrial 
Zall. 3UoSeU Sositioning oI tKe sKeatK tiS SUioU to SUoEing 
sKoXld Ee ensXUed on ÁXoUosFoSe, and a test inMeFtion ZitK 
contrast material made to identify any tenting of the atrial 
septum at the site of the fossa. Left atrial entry should 

Figure 4. %eFaXse oI giant leIt atUiXP �/A�, AFFXUa Ealloon Zas 
pushed over wire very deep inside LA

Figure 5. 7Ke Ealloon Zas inÁated in its distal SaUt and SXlled EaFk 
to anFKoU it at tKe PitUal YalYe and inÁated IXUtKeU to aFKieYe its 
full dilatation
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Ee soXgKt E\ UeSeated attePSts to SUoEe tKe Iossa Xsing 
gentle and controlled pressure applied to the sheath tip. 
Once entry to the left atrium is suspected, with a feeling 
of giving way, only 2–3 mm of the tip of the sheath should 
Ee alloZed to enteU tKe FKaPEeU. )XUtKeU adYanFePent oI 
tKe sKeatK sKoXld Ee done onl\ aIteU FonÀUPing its entU\ 
into the left atrium.

These precautions avoid damage to the left atrial wall 
at a site other than the fossa, and consequent damage to 
aorta or pericardium. This avoids the production of an ia-
trogenic atrial septal defect, although the incidence of this 
is itself much less frequent with a conventional transseptal 
puncture. One should avoid the risk of a tear outside the 
Iossa oYalis E\ keeSing tKe needle tiS Zell inside tKe sKeatK 
throughout the procedure. Surgeons should ensure proper 
positioning of the sheath tip, the application of gentle and 
controlled pressure allowing only 2–3 mm of the tip of 
tKe sKeatK to enteU tKe leIt atUiXP aIteU SUoEing, and Ànal 
adYanFePent oI tKe sKeatK onl\ aIteU tKe FonÀUPation oI 
leIt atUial entU\ E\ a SXII inMeFtion. 2ne sKoXld aYoid SUoEing 
tKe Iossa ZitK IoUFe. 7Kis Zill Ee sXFFessIXl as KigK leIt atUial 
pressure leads to stretching and thinning. This has the ad-
ditional advantage in certain situations such as a distorted 
atUial seStXP, a signiÀFant UigKt oU leIt atUial enlaUgePent, 

for those on anticoagulants, and for pregnant women, 
EeFaXse it UedXFes ÁXoUosFoS\ tiPe and FoPSliFations.

,I tKis Iails, a tUansseStal SXnFtXUe Zill Ee tKe deIaXlt 
FKoiFe. 7Kis UeTXiUes sligKt PodiÀFation in tKe IoUP oI 
inFUeasing tKe FXUYatXUe oI tKe %UoFkenEUoXgK needle so 
tKat it Fan IaFe PoUe SosteUioUl\ to enaEle tKe SXnFtXUe, 
esSeFiall\ ZKen tKe /A is aneXU\sPal. ,n diIÀFXlt Fases, 
transthoracic, transoesophageal, or intracardiac ultraso-
Xnd naYigated tUansseStal SXnFtXUe Pa\ Ee ePSlo\ed >�@.

8sXall\, tKe Ealloon is negotiated in a UigKt anteUioU 
oEliTXe YieZ EeFaXse it SUoÀles tKe leIt YentUiFXlaU long 
axis. In a situation of aneurysmal LA, a lateral view (90ʂ) 
Pa\ Ee EetteU soPetiPes. 2tKeU iPSUoYisations Pa\ inFlXde 
a non-ideal puncture site such as more cephalad or leftward 
(closer to mitral valve), very low punctures, changing the 
sKaSe oI tKe st\let, and diIIeUent teFKniTXes oI Ealloon 
entU\ sXFK as tKe oYeU tKe ZiUe teFKniTXe >�, �@, and Áoating 
a 6Zan�*anz FatKeteU into tKe leIt YentUiFle >�@.

2XU PetKod Zas a PodiÀFation oI an e[isting teFKniTXe 
that turned a complex situation into a simple one.

Conflict(s) of interest

7Ke aXtKoUs deFlaUe no FonÁiFt oI inteUest.

Streszczenie
3UzezskyUna koPisXUotoPia PitUalna �370&� SUz\ XŮ\FiX EalonX Accurato to skXteFzn\ zaEieg stosoZan\ Z leFzeniX 
FKoU\FK ze stenozĉ PitUalnĉ �06� sSoZodoZanĉ FKoUoEĉ UeXPat\Fznĉ. 1ieUzadko sSot\ka siĘ X t\FK FKoU\FK tĘtniak 
leZego SUzedsionka �/A�, zZłaszFza Z kUaMaFK UozZiMaMĉF\FK siĘ, gdzie SaFMenFi FzĘsto EaUdzo SyŬno zgłaszaMĉ siĘ do 
lekaUza. =aEieg ten Mest tUXdn\ teFKniFznie, SonieZaŮ SUzegUoda FzĘsto ZSXkla siĘ do SUaZego SUzedsionka, XtUXdniaMĉF 
Z\konanie nakłXFia. &o ZiĘFeM, SUzegUoda Z\EUzXsza siĘ Z kieUXnkX SUzednio�doln\P, Fo dodatkoZo zZiĘksza tUXdnoŒý 
zaEiegX. =e ZzglĘdX na SionoZe SołoŮenie SUzegUod\ igła FzĘsto Uozdziela SUzegUodĘ, zaPiast Mĉ SUzeEiý.
: ninieMszeM SUaF\ oSisano SUz\Sadek ���letniego FKłoSFa z FiĘŮkĉ 06 i olEUz\PiP tĘtniakieP /A �/A ³ ��.� ï �� FP�. 
AE\ dostaý siĘ do /A, sondoZano otZyU oZaln\ zaPiast konZenFMonalnego nakłXFia SUzegUod\. 3UzeSUoZadzono z So-
ZodzenieP zaEieg 370&, zZiĘkszaMĉF SoZieUzFKniĘ zastaZki PitUalneM z �,� FP2 do 1,9 cm2.

6łoZa klXFzoZe� tĘtniak leZego SUzedsionka, sondoZanie otZoUX oZalnego, igła %UoFkenEUoXgKa,  
SUzezskyUna koPisXUotoPia PitUalna, nakłXFie SUzegUod\ PiĘdz\SUzedsionkoZeM
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Trans-femoral percutaneous coronary intervention  
in an anomalous right coronary artery  

using a 5 F TIG diagnostic catheter

3UzezskyUna inteUZenFMa ZieńFoZa z dostĘSX SUzez tĘtniFĘ XdoZĉ  
Z oEUĘEie nieSUaZidłoZeM SUaZeM tĘtniF\ ZieńFoZeM  

SUzeSUoZadzona za SoPoFĉ FeZnika diagnost\Fznego � ) 7,*

Santosh Kumar SinhaɿiD, Sunil Tripathy, Kumar HimanshuɿiD, Mahmodulla Razi,  
Puneet AggarwalɿiD, Vinay KrishnaɿiD

Department of Cardiology, LPS Institute of Cardiology, G.S.V.M. Medical College, Kanpur, India

Abstract
Anomalous coronary arteries, especially when they are right with a high take-off, are challenging substrates for percuta-
neous coronary intervention (PCI). Here, we report the case of a 63 year-old female who had a critical lesion in proximal 
anomalous right coronary artery having an abnormal take-off, where the ostium failed to get cannulated using multiple 
guiding catheters. Successful PCI was done using a 5 F TIG diagnostic catheter (Optitorque, Terumo, Japan) through the 
transfemoral route. The unique shape of the TIG diagnostic catheter allowed coaxial engagement of anomalous right 
coronary artery, with adequate lesion assessment and stent delivery.

Key words: anomalous right coronary artery, TIG catheter, transfemoral percutaneous coronary intervention,  
high take-off
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Introduction

Coronary artery anomalies are found in 0.6–1.5% of 
FoUonaU\ angiogUaPs, and aUe XsXall\ inFidental Àndings 
[1]. Anomalous origin of coronary arteries is reported to 
be 0.6–1.2% in patients among the various angiographic 
series [2]. Percutaneous coronary intervention (PCI) of 
congenitally anomalous coronary arteries poses unique 
challenges, and needs special consideration regarding 
tKeiU site oI oUigin, oUiÀFe FonÀgXUation, take�oII angle, 
site and type of lesion, and the route the artery traverses 
[3]. Guiding catheter selection is the most important step 

for any PCI, but even more so for an anomalous coronary 
because the coaxial alignment and stent delivery on the 
wire are the keys to success.

Case report

A 63 year-old female presented with exertional angina 
of three years’ duration which had worsened in the last 
three weeks. Smoking, diabetes, and dyslipidemia were 
her risk factors. Her treadmill test was strongly positive 
for reversible ischaemia. Her physical examinations and 
biochemistry were all unremarkable. Electrocardiogram 
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UeYealed nonsSeFiÀF 67�7 FKanges in SUeFoUdial leads. 
Echocardiography revealed mild concentric hypertrophy, 
mild mitral leak, and normal ejection fraction. Trans-
-femoral catheterisation was planned after proper consent. 
The left main artery was cannulated in the usual fashion 
using a Judkins left diagnostic catheter which revealed 
normal left main, left anterior descending artery, and left 
FiUFXPÁe[ aUteU\. 5igKt FoUonaU\ aUteU\ �5&A� FoXld not Ee 
selectively hooked with a Judkins right diagnostic catheter, 
but non-selective injection showed its anomalous origin 
with a high take-off. RCA had tubular lesion with critical 
stenosis in its proximal segment. Percutaneous coronary 
RCA was planned and 7,000 U of heparin was given further. 
Cannulation was attempted with a Judkins right guiding 
catheter, but it failed. It subsequently failed to be hooked 
with other catheters including an Amplatz right and left (AR, 
AL), multipurpose (MP), hickey stick (HS), Voda catheter, 
and Judkins left (JL). Finally, a 5F TIG diagnostic catheter 
(Optitorque; Terumo, Japan) was chosen for the job. RCA 
was hooked although it was not co-axial (Figure 1). As 
alignPent Zas not Fo�a[ial, 5&A Zas ZiUed Xsing tKe Áoa-
ting wire technique with a runthrough wire (Asahi, Japan) 
and SaUked distall\. As it Zas diIÀFXlt to PanoeXYUe tKe 
catheter over the wire because of anomalous origin and 
high take-off, another runthrough wire was parked as 
a buddy wire into the RCA (Figure 2A). With this improved 
support, the catheter was engaged selectively and the 
buddy wire was withdrawn (Figure 2B). The lesion was 
pre-dilated with a 2 × 10 mm, and a 2.5 × 10 mm Minitrak 
Ealloon �AEEott, 86A� inÁated to �� atP �)igXUe �A�. ,t Zas 

stented by deploying a 2.75 × 28 mm Xience Prime stent 
(everolimus-eluting stent, Abbott, USA) up to 13 atm pres-
sure and further post dilated by a 2.75 × 10 mm Minitrak 
non-compliant balloon up to 20 atm pressure achieving 
7,0, � ÁoZ �)igXUes �%, ��. 6Ke Zas disFKaUged on tKe tKiUd 
day with acetylsalicylic acid 150 mg/day, prasugrel 10 mg/ 
/day, atorvastatin 80 mg/day, metoprolol 100 mg/day and 
UaPiSUil �.� Pg�da\. 7Ke Satient Kas Eeen doing Àne sinFe 
then, with regular follow-ups at our institute.

Discussion

Anomalous RCA with high anterior take-off, although rare, 
is a technically challenging and time-consuming sub-
strate. Selection of a guide catheter should be based on 
FonÀgXUation oI tKe ostiXP, diPensions oI tKe aoUtiF Uoot, 
location of the origin, and the type of lesion. The origin 
of RCA based on the angulation can be divided into four 
types: type I — 90° angle from aorta; type II — below 90° 
angle from aorta; type III — above 90° angle from aorta; 
and type IV — anomalous or ectopic origin wherein it is 
subdivided into three types based on the height of origin: 
normal take-off i.e. 1–1.5 cm from aortic valve; high take-
-off i.e. > 1.5 cm from aortic valve; and low take-off i.e.  
< 1 cm from aortic valve [4]. Coaxial engagement and ade-
quate back-up support from a guide catheter are the keys 
to successful PCI. Anomalous right coronary artery can be 
cannulated using Amplatz, El Gamal, Voda, and multipur-
pose catheters, oversized left Judkins catheters, thrombus 
aspiration catheters, and rarely GuideLiner catheters [5].

Figure 1A, B. Right coronary artery having an anomalous origin with a high take-off (white arrow showing the lesion in proximal part)

A B
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A 5 F TIG catheter is a diagnostic catheter which is 
used for transradial interventions. It has a unique shape 
ZitK tKUee looSs. 7Ke ÀUst looS FoPSensates IoU XnIaYo-
urable angle between innominate artery and ascending 
aoUta. 7Ke Áat SoUtion EetZeen tKe seFond and tKiUd looSs 
rests against the opposite side of aortic wall and provides 

back up support. The catheter has a long tip and it points 
upwards. In a case of anomalous RCA with high anterior 
take-off, short tipped right catheters don’t reach the 
ostium, while left catheters don’t provide adequate back-
�XS as tKe\ tend to Paintain tKeiU oUiginal FonÀgXUation to 
the right side of ascending aorta. However, a TIG catheter, 

Figure 2. 5igKt FoUonaU\ aUteU\ �5&A� Zas ZiUed Xsing Áoating ZiUe teFKniTXe as alignPent Zas not Fo�a[ial �aUUoZKead ³ tiS oI FatKeteU, 
arrow — ostium of RCA; A); another runthrough wire was parked as a buddy wire into the RCA to facilitate the coaxial alignment (B)

BA

Figure 3. The lesion was pre-dilated using Minitrak balloon (A); it was stented by deploying 2.75×28 mm Xience Prime stent up to 13 atm 
pressure (B)

BA
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due to its versatile design, rests against the posterior wall 
of ascending aorta and the long tip easily reaches the 
ostium. Another advantage of this catheter is that it can 
take different shapes by means of push, pull, torque, and 
rotation. Furthermore, there is less chance of dissection 
because its tip is very soft. As it is a 5 French catheter, it 
can be seated deep in the RCA, and can cause damping 
of pressure.

Since the use of a 5 F diagnostic catheter for PCI was 
ÀUst UeSoUted E\ 6alingeU et al >�@, it Kas EeFoPe inFUeasin-
gly popular due to the trend toward using a slender catheter 
for a transradial approach. It has also been seen that gu-
iding catheters sometimes may not be able to selectively 
engage the coronary ostium even though its diagnostic 
counterpart may be able to cannulate the coronary ostium 
successfully because of the differences in shape between 
the two catheters in the form of a shorter tip and a lack 
of tip tapering for the guiding catheter. This can result in 
multiple guide selection attempts [7].

The disadvantages are the unsatisfactory vessel opa-
cification because of small calibre, the need for deep 

engagement which may be associated with coronary dis-
sections, and the poor support for complex interventions. 
Nonetheless, a type-A lesion can easily be treated by 
a 5 F diagnostic catheters. As the contrast volume injected 
through a 5 F catheter is comparably less, it has the poten-
tial to reduce the nephrotoxicity, especially in patients with 
Uenal d\sIXnFtion. :e Kad adeTXate Yessel oSaFiÀFation 
at all times, enabling us to accurately position and implant 
the stent without increasing the total radiation time or dye 
FonsXPStion. 6XIÀFient sXSSoUt Zas aFKieYed ZitKoXt tKe 
need for deep catheter intubation, with easy positioning of 
the stent across the stenotic lesion.

In conclusion, PCI via a 5 F TIG diagnostic catheter is 
teFKniFall\ saIe and IeasiEle, and alloZs IoU signiÀFant 
resource savings. This may be an attractive technical 
alternative in selected cases when all other catheters 
have failed.
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Figure 4. 5igKt FoUonaU\ aUteU\ sKoZing 7,0, ,,, ÁoZ aIteU Sost dilatation ZitK non�FoPSliant Ealloon �A — left anterior oblique view; B — right 
anterior oblique view)
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Streszczenie
AnoPalie dot\FzĉFe tĘtniF ZieńFoZ\FK, zZłaszFza Z\sokie odeMŒFie SUaZeM tĘtniF\ ZieńFoZeM �5&A�, ZiĉŮĉ siĘ z tUXd-
noŒFiaPi Z tUakFie SUzezskyUneM inteUZenFMi ZieńFoZeM �3&,�. : ninieMsz\P aUt\kXle SUzedstaZiono SUz\Sadek ���letnieM 
koEiet\, X ktyUeM stZieUdzono kU\t\Fzne zZĘŮenie Z EliŮsz\P odFinkX 5&A o nieSUaZidłoZ\P odeMŒFiX. 8 FKoUeM SUyE\ 
kaniXlaFMi XMŒFia tĘtniF\ końFz\ł\ siĘ nieSoZodzenieP PiPo XŮ\Fia ZielX FeZnikyZ SUoZadzĉF\FK. =aEieg 3&, Xdało siĘ 
skXteFznie Z\konaý za SoPoFĉ FeZnika diagnost\Fznego � ) 7,* �2StitoUTXe, 7eUXPo, -aSonia� z dostĘSX SUzezXdoZe-
go. 8nikatoZ\ kształt FeZnika diagnost\Fznego 7,* XPoŮliZił Mego ZsSyłosioZe ZSUoZadzenie do nieSUaZidłoZeM 5&A 
i dokonanie odSoZiednieM oFen\ zZĘŮenia oUaz XPieszFzenie stentX.

6łoZa klXFzoZe� nieSUaZidłoZa SUaZa tĘtniFa ZieńFoZa, FeZnik 7,*, SUzezskyUna inteUZenFMa ZieńFoZa z dostĘSX 
SUzezXdoZego, Z\sokie odeMŒFie
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Transcatheter closure of a large ruptured sinus of Valsalva 
aneurysm to right ventricle — technical challenges

3UzezFeZnikoZe zaPkniĘFie SĘkniĘFia dXŮego tĘtniaka zatoki 9alsalY\  
do SUaZeM koPoU\ ³ tUXdnoŒFi teFKniFzne

Santosh Kumar SinhaɿiD, Mahmodula Razi, Kumar HimanshuɿiD, Anupam Singh, Puneet AggarwalɿiD
Department of Cardiology, LPS Institute of Cardiology, G.S.V.M. Medical College, Kanpur, India

Abstract
Sinus of Valsalva aneurysm, usually a congenital anomaly, almost always ruptures into the right sided cardiac chambers, 
causing a left-to-right shunt with profound haemodynamic consequences. With the availability of the current genera-
tion of devices and hardware, transcatheter closure has gradually replaced the surgical route. To date, most closures 
have been performed using an Amplatzer duct occluder (ADO). Here, we report the case of a 21 year-old male where 
a very large (18 mm) rupture of a sinus of Valsalva aneurysm from non-coronary cusp to right ventricle was closed by 
a percutaneous approach using a 20/18 mm Cocoon duct occluder (CDO; Vascular Innovations, Nonthaburi, Thailand).

Key words: sinus of Valsalva aneurysm, right ventricle, Amplatzer duct occluder, Cocoon duct occluder, transcatheter 
closure
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Introduction

A ruptured sinus of Valsalva aneurysm (RSOVA) is a rare 
cardiac abnormality, accounting for < 1% of all congenital 
heart defects. It forms due to a congenital weakness at 
tKe MXnFtion oI tKe aoUtiF Pedia and annXlXs ÀEUosXs >�@. 
Aneurysms arise from the right coronary sinus (RCS) in 70% 
of cases of RSOVA, from noncoronary sinus (NCS) in 29%, 
and UaUel\, ��, IUoP tKe leIt FoUonaU\ sinXs >�@. ,ts SUesen-
tation YaUies IUoP as\PStoPatiF Àndings to tKe sXdden 
onset of chest pain due to acute heart failure associated 
with a severe left-to-right shunt if communicating with the 
right-sided heart chambers, with rapid deterioration cau-
sing death, with a mean survival period for untreated RSOVA 
Satients oI �²�.� \eaUs >�@. (aUl\ sXUgiFal inteUYention is tKe 
treatment of choice. Although surgery is the gold standard, 
percutaneous transcatheter closure (TCC) has now become 
eTXall\ eIÀFaFioXs, and EUings ZitK it IeZeU FoPSliFations.

Case report

A 21 year-old manual labourer with no other significant 
comorbidities presented with a history of palpitations 
and breathlessness on exertion of six weeks’ duration. 
On admission, his functional status was New York Heart 
Association (NYHA) class III. On examination, he was 
found to have continuous murmurs in the right second 
and third intercostal spaces, with peripheral signs of 
aortic run-off. Electrocardiogram showed left ventricular 
hypertrophy with right ventricular enlargement, and chest 
X-ray showed mild cardiomegaly with right ventricular 
enlargement. Transthoracic echocardiography showed an-
eurysmally dilated right sinus of Valsalva which was com-
municating into right ventricle (RV) with continuous flow 
revealing a classical windsock deformity. Colour Doppler 
examination revealed a ruptured aneurysm of the right 
coronary sinus of Valsalva causing a large left-to-right 
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shunt into the right ventricle (Figure 1). There were no 
associated defects such as ventricular septum defect or 
aortic regurgitation. Subsequently, it was confirmed on 
aortic root angiogram. This also revealed a mean pul-
monary artery pressure of 58 mmHg and the Qp/Qs was 
2.2. The communication was profiled in different views, 
and the largest diameter was 16–17 mm as measured by 
quantitative coronary analysis (Figure 2). Percutaneous 
device closure was planned with informed consent. The 
right femoral vein and artery and left femoral artery 
were all accessed with 6 F sheaths. Intravenous heparin 
(100 IU/kg) and ceftriaxone-1 gm were injected. The 
defect was crossed from the aortic side using a straight 
tip, 0.035 inch, 190 cm terumo wire (Terumo, Japan) over 
a 6 F Multipurpose diagnostic catheter (MP-1) (Figure 3A). 
Once the wire had reached into the right ventricle (RV), 
the catheter was further advanced into the RV. With the 

Figure 2. Aortic root angiogram showing aneurysmal sac (arrow-
head) of right coronary sinus rupturing into right ventricle. The 
largest diameter of defect was 17 mm

A B C D

Figure 3A–D. The defect was crossed from the aortic side using straight tip terumo wire (A); the wire was exchanged for along terumo wire, 
which was pushed into right atrium where it was snared using a 2 cm EnSnare (B–D)

A

Figure 1A–D. Transthoracic echocardiography showing right sinus of Valsalva communicating into right ventricle (red arrow; A); colour 
Doppler showing the ruptured sinus of Valsalva aneurysm (RSOVA) in right ventricle (B); well apposed device with both the discs (2D echo 
— white arrow; C) (3D; D)

B

C

D
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catheter kept within the RV, the wire was exchanged for 
a long (330 cm, 0.035 inch) terumo wire, which was 
pushed into the right atrium (Figure 3B). It was snared 
using a 2 cm EnSnare (Merit Inc, USA), and brought out 

of the right femoral vein, thereby establishing a stable 
arteriovenous wire loop (Figures 3C, D, 4). As the largest 
diameter of defect was 17 mm, we chose a duct occluder 
device (Cocoon duct occluder, CDO; Vascular Innovations, 
Thailand) of 20/18 mm, meaning that its aortic segment 
was 2 mm larger than the diameter of the defect. As the 
device was compatible with a 12 F sheath, a 6 F venous 
sheath was pulled out and a 12 F long delivery sheath was 
introduced over the terumo exchange length wire from 
the venous side into ascending aorta across the defect. 
As the defect was opening into RV, and sheath being 
12 F, we encountered great difficulty while negotiating 
it beyond the RV into ascending aorta as it tended to 
prolapse back to RV. The long sheath was pulled out and 
another 6 F MP catheter was pushed from venous side 
into descending aorta over the terumo wire. The terumo 
wire was exchanged for a 0.035 inch superstiff Amplatz 
wire (St Jude Med, Germany). This was pushed down to 
descending thoracic aorta where it was snared and bro-
ught out of the femoral artery, thereby creating another 
arterio-venous loop, but this time over the superstiff Am-
platz wire. The long sheath was pushed over the Amplatz 
wire, but again the same difficulty was encountered as it 
tended to prolapse back to RV. Both the ends of Amplatz 
wire were grasped with artery forceps to keep the wire 
taut, and the delivery sheath was pushed with a gentle 
clockwise twist to facilitate its smooth delivery. With the 
help of this manoeuvre, it was successfully pushed bey-
ond the ascending aorta to proximal descending thoracic 

Figure 4. Arteriovenous wire loop was established

A B

Figure 5A, B. 12 F long delivery sheath was pushed beyond the ascending aorta into descending thoracic aorta (white arrow shows the 
bend across UigKt YentUiFXlaU oXtÁoZ tUaFt (RVOT), A); aortic end of Cocoon duct occluder (CDO) was positioned to perfectly align with 
the aortic end of the ruptured sinus (B)
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aorta (Figure 5A). CDO, attached to the delivery cable, 
was then inserted into the delivery sheath and pushed 
to open its aortic disc in the ascending aorta. The whole 
assembly was pulled back and positioned carefully until 
the aortic disc perfectly aligned with the aortic end of the 
ruptured sinus. This was ensured after injecting contrast 
through the pigtail catheter which was positioned into 
aortic sinus from the left femoral route. The position was 
ensured via two views: right anterior oblique with cranial 
angulation (RAO cranial), and straight lateral projection 
(Figures 5B, 6A). After confirming the precise placement, 
the rest of the CDO was deployed on the right side across 
the defect by gently pulling the delivery sheath. During 
this manoeuvre, a gentle traction was exerted on the 
delivery cable, but taking special care to ensure that 
the aortic disc was seated on the aortic side, with no 
slippage into the aneurysm. After a 10 minute delay, 
aortic root angiogram was again performed to ensure 
proper device positioning and rule out any para-device 
leak. The CDO was then released from the delivery cable 
by turning the pin-vice anticlockwise (Figure 6B). Device 
position was confirmed and any embolisation was ruled 
out on fluoroscopy (Figure 7). Echocardiogram on the 
following day showed no residual flow across the device 
(Figure 1C, D). The patient was discharged in a stable 
condition the next day on aspirin 75 mg once daily for 
the next six months.

Discussion

Sinus of Valsalva aneurysm almost always ruptures into 
the right side of the heart causing a left-to-right shunt 
with profound haemodynamic effects, especially when the 
rupture is sudden. Most SVAs arise from right coronary 
sinus ruptures in right ventricle and those arising from 
non�FoUonaU\ sinXs UXStXUes into 5A >�@. 6inFe tKe ÀUst 
report of a device closure of a RSOVA in 1994, there have 
been various case reports of RSOVA closure using a patent 
ductus arteriosus (PDA) occluder, a ventricular septal defect 
(VSD) occluder, an atrial septal defect (ASD) occluder, and 
a Rashkind umbrella, for example. Therefore, the transcat-
heter approach has become the gold standard for RSOVA 
if it is amenable to device closure.

The technique is similar to device closure of a per-
imembranous VSD, although the defect is located just 
above the aortic valve instead of below. Sizing of the 
defect can be done by angiographic measurement, and/ 
/or periprocedural echocardiography with colour Doppler  
interrogation which helps in device selection (2–4 mm 
larger than the aortic end). However, echocardiogram also 
gives additional information about its neighbouring stru-
ctures, namely the aortic valve, tricuspid valve, and right 
ventricular outflow tract, and it does the periprocedural 
monitoring of acute aortic, and tricuspid regurgitation, and 
residual shunting. Some authors have also employed the 

Figure 6A, B. 3osition oI tKe deYiFe and FoPSlete sealing oI tKe deIeFt Zas FonÀUPed in stUaigKt lateUal Sosition as no FontUast Zas ÁoZing 
across the device (A); device position after its deployment (B)

A B
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technique of balloon sizing of the defect to choose the 
aSSUoSUiate deYiFe >�@. ,n oXU Fase, tKe UXStXUed 5629A 
was closed at the aortic end similarly to a ‘surgeon’s 
repair’ since closure at the rupture site (exit point) would 
leave behind an aneurysmal sac which could rupture at 
another site in the long term as it remains exposed to 
aUteUial SUessXUe >�@. AltKoXgK tKe sXUgiFal inFidenFe 
of post-procedural aortic regurgitation (AR) is 6%, most 
surgical incidences are based on aortography and not 
on tKe sensitiYe FoloXU 'oSSleU Podalit\ >�@, it Zas not 
seen in our case. If it is moderate or more, one should 
not perform the device deployment as it speaks of mal-
-coaptation of disc with the aortic sinus. If the degree of 
procedure-related AR is only trivial (less than Grade I), 
it may not be a concern as progression of such AR, if at 
all, is likely to be very gradual and stable over the next 
10–20 years. But it should be serially and closely moni-
tored by transoesophageal echocardiography, and needs 
a longer follow-up than usual.

In our case, the sinus was rupturing into right ventric-
le where the antegrade delivery of the sheath (from right 
atrium to aorta via right ventricle) is sometimes difficult. 
In such a case, one should use an Amplatz superstiff 
wire to make a veno-arterial loop. If this does not work, 

one should tightly grip both ends of the wire with artery 
forceps and gradually push the delivery sheath over the 
wire with a clockwise twist. Once it crosses the right 
ventricle into aorta, it should be pushed as distally as 
possible, at least into the proximal descending aorta, 
as in our case.

The Cocoon duct occluder (CDO) is a platinum-coated, 
self-expandable, mushroom-shaped device made from 
a nitinol wire mesh. Its mushroom-shaped retention 
skirt ensures accurate positioning at the aortic sinus of 
the aneurysm. Multiple poly-propylene patches sewn sec-
urely to the side of the device helps in the introduction of 
thrombosis, thus closes the defect. Nano platinum coating 
prevents nickel leeching into the bloodstream and the 
corrosion of the nitinol wire frame in long term implants. 
Platinum provides better radio-opacity, which enables 
easy positioning of the device in the defect.

TCC of a ruptured sinus of Valsalva can be safely and 
effectively carried out using CDO, and is a good alternative 
to surgery.
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Figure 7A, B. Fluoroscopy showing stable device position (right anterior oblique view, A; straight lateral view, B)
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Streszczenie
7Ętniak zatoki 9alsalY\, zZ\kle sSoZodoZan\ ZUodzon\P deIekteP, SUaZie zaZsze SĘka, tZoUzĉF SUzetokĘ do SUaZo-
stUonn\FK koPyU seUFa i SoZodXMĉF SUzeFiek leZo�SUaZ\ z SoZaŮn\Pi konsekZenFMaPi KePod\naPiFzn\Pi. 'ziĘki 
dostĘSnoŒFi naMnoZszeM geneUaFMi XUzĉdzeń i sSUzĘtX SUzezFeZnikoZe zaPkniĘFie SUzeFiekX stoSnioZo zastĉSiło dUogĘ 
FKiUXUgiFznĉ. 'o teM SoU\ ZiĘkszoŒý zaPkniĘý Z\kon\Zano za SoPoFĉ XUzĉdzenia zaP\kaMĉFego �zaSinki� t\SX APSlat-
zer (ADO, Amplatzer duct occluder�. : ninieMszeM SUaF\ oSisano SUz\Sadek ���letniego PĘŮFz\zn\, X ktyUego Petodĉ 
SUzezskyUnĉ zaPkniĘto SĘkniĘFie EaUdzo dXŮego ��� PP� tĘtniaka nieZieńFoZeM zatoki 9alsalY\ do SUaZeM koPoU\ za 
SoPoFĉ XUzĉdzenia Cocoon duct occluder 20/18 mm (CDO; Vascular Innovations, Nonthaburi, Tajlandia).

6łoZa klXFzoZe� tĘtniak zatoki 9alsalY\, SUaZa koPoUa, Amplatzer duct occluder, Cocoon duct occluder, zaPkniĘFie 
przezcewnikowe
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AtUial ÀEUillation ZitK UaSid YentUiFXlaU Uate  
during thyroid storm

0igotanie SUzedsionkyZ z sz\Ekĉ Fz\nnoŒFiĉ koPyU  
Z Fzasie SUzełoPX taUFz\FoZego

Agata %XUakieZiFz1, -oanna 6okołoZska2, KoUnelia )igXła1, 'oUota =\Œko3ɿiD
1-an 0ikXliFz�5adeFki 8niYeUsit\ 7eaFKing +osSital, :UoFlaZ, 3oland 

23Ua[is -oanna 6okoloZska, ,ngolstadt, *eUPan\ 
3'eSaUtPent oI (PeUgenF\ 0ediFine, :UoFlaZ 0ediFal 8niYeUsit\, :UoFlaZ, 3oland 

Abstract
:e SUesent tKe Fase oI an XnFonsFioXs �� \eaU�old ZoPan adPitted to tKe (PeUgenF\ 'eSaUtPent ZitK IeYeU and 
signiÀFant taFK\FaUdia XS to ��� ESP. 7Ke Satient Zas UeIeUUed E\ tKe geneUal SK\siFian to tKe neXUolog\ deSaUtPent 
ZitK sXsSeFted stUoke. AtUial ÀEUillation �A)� ZitK UaSid YentUiFXlaU Uate Zas IoXnd. 7Ke FaXses oI signiÀFant taFK\FaUdia, 
in tKis Fase, ZeUe FoPSle[ and assoFiated ZitK deK\dUation, IeYeU, inIeFtion and tK\Uoid stoUP. ,t FoXld Ee assXPed tKat 
tKe deteUioUation oI tKe Satient·s geneUal Fondition and a deFUeased ÁXid intake Kad FaXsed K\SeUtoniF deK\dUation 
ZKiFK FoXld KaYe led to IXUtKeU aFFeleUation oI tKe KeaUt UK\tKP and loss oI FonsFioXsness.
7K\Uoid IXnFtion tests aUe indiFated in all Fases oI SaUo[\sPal A). ,n tKe SUesented Fase, tKe sXsSiFion oI tK\Uoid stoUP 
Zas Eased on tKe UesXlts oI anal\sis and it Zas FonÀUPed lateU E\ tKe UesXlts oI IUee tUaFtion oI tK\Uoid KoUPones· 
leYels. 7Ke YeU\ Iast YentUiFXlaU Uate Zas Uelated to PetaEoliF disoUdeUs and tKe inÁXenFe oI tK\Uoid KoUPones on tKe 
eleFtUoSK\siologiFal SUoSeUties oI tKe atUioYentUiFXlaU MXnFtion. ,n oUdeU to staEilise tKe Fondition oI tKe Satient, SassiYe 
o[\gen tKeUaS\, an antiS\UetiF dUXg, tKe FoUUeFtion oI ZateU and eleFtUol\te distXUEanFes, and digo[in ZeUe adPinisteUed. 
7Kis tUeatPent iPSUoYed tKe Satient·s geneUal Fondition and state oI FonsFioXsness, UesXlting in sloZing KeaUt Uate and 
respiratory rate.

Ke\ ZoUds� atUial ÀEUillation, deK\dUation, tK\Uoid stoUP
Folia Cardiologica 2019; 14, 2: 185–188

Case report

An �� \eaU�old IePale Satient Zas tUansSoUted to tKe 
ePeUgenF\ deSaUtPent �('� IUoP a nXUsing KoPe aIteU 
losing FonsFioXsness. 6Ke Zas UeIeUUed to tKe neXUolog\ 
deSaUtPent ZitK a stUoke diagnosis Pade E\ a doFtoU at 
tKe nXUsing KoPe. 7Ke PediFal tUansSoUt teaP SUoYided 
information that the patient suffered from hypertension 
and dePentia. /oss oI FonsFioXsness Zas not sXdden 

EXt gUadXal. 2n tKe da\ oI adPission, sKe Kad FoPSletel\ 
stoSSed eating and dUinking and EeFaPe XnUesSonsiYe. 
7Ke Satient·s doFXPentation Fontained an eleFtUoFaUdio�
gUaP tKat Kad Eeen UeFoUded a IeZ PontKs eaUlieU ZKiFK 
sKoZed sinXs UK\tKP. 7Ke Satient Zas tUeated FKUoniFall\ 
ZitK aPlodiSine, niFeUgoline, and aFet\lsaliF\liF aFid.

7Ke Satient Zas iPPediatel\ adPitted to tKe Ued aUea. 
2n tKe *lasgoZ &oPa 6Fale �*&6� sKe sFoUed 3 points. 
7Ke Satient·s aiUZa\ Zas Satent, EXt UesSiUation Zas UaSid 

https://orcid.org/0000-0001-9190-0052
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Table 1. /aEoUatoU\ UesXlts

Parameter Value Norm

Sodium [mmol/L] 164 135–145

Potassium [mmol/L] 3.4 3.5–5.1

+aePogloEin >g�d/@ 14.6 11.0–16.0

5%& >7�/@ 4.92 3.50–5.0

7UoSonin 7 >Sg�P/@ 88 < 13.0

'�diPeU >ng�P/@ 1,993 < 500.0

&53 >Pg�/@ 21.66 < 6.0

76+ >μ8�P/@ 0.012 0.27–4.2

I7� >SPol�/@ 50.3 12–22

I7� >SPol�/@ 6.08 6.7–13.13

Serum lactate 
[mmol/L]

5.37 < 1.2

5%& ³ Ued Elood Fells� &53 ³ &�UeaFtiYe SUotein� 76+ ³ tK\Uoid�stiPXlating KoUPone �tK\UotUoSin�� 
I7� ³ IUee tK\Uo[ine� I7� ³ IUee tUiiodotK\Uonine

��0 EUeatKs SeU Pin� and laEoXUed. 3Xlse o[\PetU\ UeYealed 
oxygen saturation at 85% and a SXlse Uate oI ����Pin. 7Ke 
Satient Zas iPPediatel\ giYen o[\gen Yia a nasal cannula 
ZitK a ÁoZ oI 3 /�Pin. %lood SUessXUe Zas �����0 mm 
+g and tePSeUatXUe Zas ���&. 9enoXs Elood gas anal\�
ses sKoZed S22 45.6 and pCO2 45.6 )2+E ��.��. 2tKeU 
FUitiFal EioFKePiFal SaUaPeteUs ZeUe� noUPal glXFose 
leYel, KigK leYel oI sodiXP, and loZ leYel oI SotassiXP. 7Ke 
eleFtUoFaUdiogUaP �(&*� UeYealed atUial ÀEUillation �A)� ZitK 
YentUiFXlaU Uate up to ��� ESP �)igXUe ��. 'iagnostiFs IoU in�
IeFtion �inFlXding tKe XUinaU\ and UesSiUatoU\ tUaFts�, aFXte 
FeUeEUal isFKaePia and K\SeUtK\UoidisP ZeUe initiated. At 
tKe saPe tiPe, tKe Satient Zas K\dUated ZitK a K\SotoniF 
solXtion oI �� de[tUose in ZateU ZitK SotassiXP FKloUide 
and insulin. Furthermore, 0.25 mg of digoxin and 1 g of 
SaUaFetaPol ZeUe adPinisteUed. +eU FonsFioXsness leYel, 
Eod\ tePSeUatXUe, EUeatKing IUeTXenF\, and KeaUt Uate 
gUadXall\ iPSUoYed. AIteU tKUee KoXUs, tKe Satient staUted 
to sSontaneoXsl\ oSen KeU e\es and look toZaUds an aSSUo�
aFKing SeUson. %lood SUessXUe Zas ZitKin tKe saPe Uange 
as at adPission, KoZeYeU SXlse o[iPetU\ Kad inFUeased to 
���, and KeaUt Uate Zas ��� ESP.

7Ke UesXlts oI laEoUatoU\ tests aUe SUesented in 7aEle �. 
&�UeaFtiYe SUotein �&35�, '�diPeU and tUoSonin 7 leYels 
ZeUe sligKtl\ eleYated. 7Ke tUoSonin leYel Zas inFUeased 
EXt staEle and tKUee KoXUs lateU Zas on tKe saPe leYel as 
at adPission. ,ntUaFeUeEUal KaePoUUKage and skXll Eone 
inMXU\ ZeUe not IoXnd in tKe FoPSXted toPogUaSK\ sFan 
oI tKe Kead. 7KeUe ZeUe no signs oI inIeFtion in tKe FKest 
;�Ua\ oU XUinal\sis.

/eYels oI IUee tK\Uoid KoUPone IUaFtions ZeUe FKeFked. 
%eFaXse tKe IUee tK\Uo[ine �I7�� leYel Zas signiÀFantl\ 
inFUeased, tKe diagnosis oI tK\Uoid stoUP Zas Pade. 7Ke 
Satient Zas tUansIeUUed to tKe deSaUtPent oI inteUnal 
diseases.

Discussion

Admissions to the ED of an unconscious patient account 
IoU �.�²�� oI all adPissions. 8nFonsFioXs Satients aUe 

Figure 1. An eleFtUoFaUdiogUaP at adPission. AtUial ÀEUillation ZitK Pean YentUiFXlaU Uate oI ����Pin �SaSeU sSeed �� PP�s�
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at a high risk of death. A prompt and accurate diagnosis 
is FUXFial IoU tKeiU sXUYiYal. 7Ke Pain Ueasons IoU non�
�tUaXPatiF loss oI FonsFioXsness aUe seizXUes, glXFose 
leYel distXUEanFes, and into[iFation. AEoXt ��� oI sXFK 
Satients KaYe no oEYioXs FaXse and �� oI Satients KaYe 
XnsXsSeFted tUaXPatiF EUain inMXU\.

,n tKe SUesented Fase, disFoYeUing tKe FaXse oI tKe 
e[tUePel\ UaSid YentUiFXlaU Uate oI tKe ÀUst diagnosed atUial 
ÀEUillation Zas FUXFial. 7Ke YentUiFXlaU Uate dXUing A) de�
Sends on tKe aFtiYit\ oI tKe aXtonoPiF s\steP and tKe SUo�
SeUties oI tKe atUioYentUiFXlaU node. 5aSid YentUiFXlaU Uate 
�595� dXUing A) Kas Eeen deÀned as an aYeUage YentUiFXlaU 
Uate ! ����Pin in Pan\ stXdies >�@. 7Ke Pean YentUiFXlaU 
Uate in Satients ZitK tKe ÀUst A) in tKe stXd\ E\ 1aIIaa et 
al. >�@ Zas ��� � ��. A) ZitK 595 Pa\ oFFXU dXUing Pan\ 
disoUdeUs and disease SUoFesses tKat Pa\ Fo�e[ist, inFlXd�
ing seSsis, K\So[ia, aFXte KeaUt IailXUe, deK\dUation, IeYeU, 
SUe�e[Fitation s\ndUoPe, and tK\Uoid stoUP. (sSeFiall\ in 
tKe last tZo oI tKese Fases, YeU\ KigK YentUiFXlaU Uates 
e[Feeding ��� ESP KaYe Eeen desFUiEed >�@.

7Ke ÀUst steS in seleFting a tUeatPent stUateg\ IoU A) 
is to assess tKe inÁXenFe oI A) on tKe Satient·s KaePod\�
namic status, duration of AF, anticoagulant therapy, current 
complications and coexisting conditions. In the presented 
case, the parameters that could indicate haemodynamic 
instaEilit\ ZeUe XnFonsFioXsness, UaSid EUeatKing, and 
inFUeased laFtate leYel. +oZeYeU, noUPal Elood SUessXUe, 
tKe aEsenFe oI signs oI ÁXid Uetention in SK\siFal e[aPi�
nation and FKest ;�Ua\, and no SXlse deÀFit assessed E\ 
pulse oximetry all argued against the assumption that the 
FaXse oI XnFonsFioXsness Zas KaePod\naPiF instaEilit\. 
7Ke dXUation oI A) Zas FeUtainl\ sKoUteU tKan a IeZ PontKs, 
EXt FoXld not Ee e[aFtl\ deteUPined. 7KeUeIoUe FaUdiaF 
eleFtUoFaUdioYeUsion Zas not SeUIoUPed at tKe Satient·s 
admission to ED.

7Ke FliniFal SiFtXUe sXggested tKat tKe FaXse oI tKe 
Satient·s state FoXld Ee seSsis, altKoXgK tKe sligKtl\ 
eleYated &53 FonFentUation and noUPal FKest ;�Ua\ and 
XUinal\sis aUgXed against tKis. (Yen EeIoUe oEtaining tKe 
results of additional tests and determining the full diag�
nosis, it Zas neFessaU\ to FoUUeFt PetaEoliF disoUdeUs, 
inFlXding K\SeUtoniF deK\dUation, ZitK an inIXsion oI 
noneleFtUol\te ÁXids. +igK sodiXP FonFentUations indiFate 
K\SeUtoniF deK\dUation, ZKiFK Pa\ Ee a FonseTXenFe oI 
K\SeUYentilation oU UedXFed ZateU intake. %otK oI tKese 
FaXses FoXld Fo�e[ist ZitKin tKe Satient. 7Ke Satient did 
not KaYe a tK\Uoid�Uelated PediFal KistoU\. +oZeYeU, aE�
noUPal UesXlts oI KoUPonal tests togetKeU ZitK tKe ZKole 
FliniFal SiFtXUe FoPSUising inFUeased Eod\ tePSeUatXUe, 
iPSaiUed FonsFioXsness, and A) ZitK 595, KelSed toZaUds 
a diagnosis oI tK\Uoid sKoFk. ,n %XUFK�:aUtoIsk\ sFoUe, 
the patient scored 75 points consisting of thyrotoxicosis 
>eleYated IUee tUiiodotK\Uonine �I7�� and�oU I7� leYel@ ZitK 
FoPa ��� Soints�, taFK\FaUdia oI ����Pin ��� Soints�, A) 

��� Soints� and IeYeU ���& ��� Soints�. A total oI Soints 
� �� is UeTXiUed IoU a diagnosis oI tK\Uoid stoUP >�, �@. 
7KeUeIoUe, attention sKoXld Ee Said to tKe e[istenFe oI Fon�
tUaindiFations to tKe adPinistUation oI aPiodaUone, ZKiFK 
FoXld Ee FonsideUed dXe to tKe aEsenFe oI a deSUessiYe 
effect on the myocardial contractility [5].

,t Fannot Ee UXled oXt tKat iI a PediFal ePeUgenF\ 
teaP Zas Falled to tKe Satient, tKe deFision to adPinisteU 
aPiodaUone intUaYenoXsl\ FoXld KaYe Eeen Pade. 5eFoP�
Pendations UegaUding tKe PanagePent oI Satients ZitK 
tK\Uoid FUisis and A) ZitK UaSid YentUiFXlaU Uate inFlXde 
adPinistUation oI a Eeta�EloFkeU� esPolol inIXsion oU Peto�
SUolol in an intUaYenoXs EolXs, EXt Fases oI eIIeFtiYe FontUol 
oI tKe YentUiFXlaU Uate Xsing digo[in >�²�@ KaYe also Eeen 
reported in the literature.

A) ZitK 595 Pa\ also oFFXU iI tKeUe is an additional Fon�
dXFtion SatKZa\ �as in :olII�3aUkinson�:Kite s\ndUoPe�, 
EXt in tKose FiUFXPstanFes a laUge YaUiation in tKe PoUSKo�
log\ oI 456 FoPSle[es ZoXld Ee e[SeFted, ZKiFK Zas not 
oEseUYed in tKe SUesented Fase >�@. 2ne e[Slanation IoU 
tKe SUesenFe oI A) ZitK 595 FoXld Ee an e[Fess oI tK\Uoid 
KoUPones tKat KaYe a SositiYe FKUonotUoSiF eIIeFt >�, �@. 
7Ke\ aIIeFt atUial Fells E\ sKoUtening tKeiU UeSolaUisation 
SeUiod, ZKiFK Fan lead to A) aUUK\tKPia.

Another property of triiodothyronine is its effect on the 
atUioYentUiFXlaU node, ZKeUe it sKoUtens tKe FondXFtion 
SeUiod and tKe UelatiYe UeIUaFtion tiPe, ZKiFK e[Slains tKe 
UaSid UK\tKP oI tKe YentUiFles in tKe desFUiEed Fase.

7Ke Fase Ze KaYe SUesented alloZs Xs to ePSKasise 
tKe oFFXUUenFe oI tZo Àndings� laFk oI SXlse deÀFit, ZKiFK 
indiFated K\SeUkinetiF FiUFXlation, and a signiÀFant sloZ�
doZn oI tKe KeaUt Uate aIteU adPinistUation oI ÁXids and 
digo[in, ZKiFK Kas a Zeak eIIeFt in tKe Fase oI an aFtiYated 
s\PSatKetiF neUYoXs s\steP. 7Ke 595 in tKis Fase seePs 
to KaYe Eeen Painl\ dUiYen E\ deK\dUation and IeYeU. +oZ�
eYeU, tK\Uoid KoUPones aFting on tKe eleFtUoSK\siologiFal 
properties of the cardiac conduction system could enhance 
tKis UesSonse >�, �@. 0oUeoYeU, tKe IeYeU FoXld Ee at least 
SaUtiall\ FaXsed E\ tK\Uoto[iFosis. :eakness FaXsed E\ 
IeYeU and tK\Uoto[iFosis FoXld enKanFe deK\dUation dXe 
to UedXFed ZateU intake.

Conclusions

�. 7K\Uoid stoUP Fan oFFXU at an\ age, inFlXding aPong 
eldeUl\ SeoSle. ,t Fan lead to FoPa as a UesXlt oI PetaEoliF 
distXUEanFes, IeYeU, and deK\dUation. �. A) ZitK a UaSid 
YentUiFXlaU Uate, as Zell as FoPa oI XnknoZn FaXse, aUe 
indications for the assessment of thyroid function simulta�
neoXsl\ ZitK otKeU diagnostiF tests and ongoing tUeatPent.
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Streszczenie
: SUaF\ SUzedstaZiono SUz\Sadek nieSUz\toPneM ���letnieM koEiet\ SUz\ZiezioneM na szSitaln\ oddział UatXnkoZ\ z go�
UĉFzkĉ i znaFznĉ taFK\kaUdiĉ do ����Pin skieUoZaneM SUzez lekaUza Uodzinnego na neXUologiĘ z SodeMUzenieP XdaUX 
PyzgX. : zaSisie elektUokaUdiogUaÀFzn\P stZieUdzono Pigotanie SUzedsionkyZ �A)� z sz\Ekĉ Fz\nnoŒFiĉ koPyU. 3Uz\Fz\�
n\ Z\stĉSienia znaFzneM taFK\kaUdii Z t\P SUz\SadkX E\ł\ złoŮone i zZiĉzane z odZodnienieP, goUĉFzkĉ, inIekFMĉ oUaz 
SUzełoPeP taUFz\FoZ\P. 3ogoUszenie stanX SaFMentki i zPnieMszone SUz\MPoZanie Sł\nyZ SUoZadziło do odZodnienia 
KiSeUtoniFznego, Fo Pogło SUoZadziý do dalszego SUz\sSieszenia U\tPX seUFa i XtUat\ SUz\toPnoŒFi.
%adanie Fz\nnoŒFi taUFz\F\ Mest Zskazane X Zsz\stkiFK SaFMentyZ z naSadoZ\P A). : SUezentoZan\P SUz\SadkX 
SozZoliło ono SodeMUzeZaý SUzełoP taUFz\FoZ\, SotZieUdzon\ nastĘSnie Z EadaniX stĘŮeń Zoln\FK IUakFMi KoUPonyZ 
taUFz\F\. %aUdzo sz\Eka FzĘstoŒý koPyU Z t\P Z\SadkX Ziĉzała siĘ z zaEXUzeniaPi PetaEoliFzn\Pi oUaz ZSł\ZeP 
KoUPonyZ taUFz\F\ na ZłaŒFiZoŒFi elektUoÀzMologiFzne łĉFza SUzedsionkoZo�koPoUoZego. : FelX ZstĘSneM staEilizaFMi 
stanX SaFMentki zastosoZano naZadnianie, tlenoteUaSiĘ EieUnĉ, Sodano lek SUzeFiZgoUĉFzkoZ\, XzXSełniano niedoEyU 
elektUolityZ i Sodano digoks\nĘ, Fo SozZoliło na SoSUaZĘ stanX ogylnego SaFMentki i MeM stanX ŒZiadoPoŒFi, zZolnienie 
Fz\nnoŒFi seUFa i FzĘstotliZoŒFi odd\FKania.

6łoZa klXFzoZe� Pigotanie SUzedsionkyZ, odZodnienie, SUzełoP taUFz\FoZ\
Folia Cardiologica 2019; 14, 2: 185–188
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3XłaSka diagnost\Fzna ³ dłaZiFa SieUsioZa  
i inteUPitXMĉF\ Elok leZeM odnogi SĘFzka +isa  

X ���letnieM koEiet\ z zatoUoZoŒFiĉ SłXFnĉ  
2Sis SUz\SadkX z oEseUZaFMĉ So UokX

A diagnostic pitfall: angina pectoris and intermittent  
leIt EXndle EUanFK EloFk in a �� \eaU�old ZoPan  

ZitK SXlPonaU\ ePEolisP ³ one \eaU IolloZ�XS. A Fase UeSoUt

Aneta Kucharczyk-Foltyn

KardioMedica — Poradnia Kardiologiczna w Busku-Zdroju

Streszczenie
: SUaF\ zaSUezentoZano SUz\Sadek SaFMentki Z ZiekX �� lat, ktyUa E\ła konsXltoZana Z SoUadni kaUdiologiFzneM z So-
ZodX dolegliZoŒFi dłaZiFoZ\FK Z ,,, klasie ZedłXg Canadian Cardiovascular Society. : EadaniX elektUokaUdiogUaÀFzn\P 
�(K*� oEseUZoZano inteUPitXMĉF\ Elok leZeM odnogi SĘFzka +isa. : EadaniX eFKokaUdiogUaÀFzn\P XZidoFzniono FeFK\ 
sXgeUXMĉFe zatoUoZoŒý SłXFnĉ. 5ozSoznanie SotZieUdzono Z angiogUaÀi toPogUaÀi koPSXteUoZeM. 3Uz\Sadek ilXstUXMe, 
Mak dXŮe znaFzenie Pa Eadanie eFKokaUdiogUaÀFzne Z diagnost\Fe UyŮniFoZeM dolegliZoŒFi dłaZiFoZ\FK oUaz ZskazXMe, 
Ůe zaSis (K* PoŮe niekied\ XtUXdniý SostaZienie ZłaŒFiZeM diagnoz\.

6łoZa klXFzoZe� dłaZiFa SieUsioZa, inteUPitXMĉF\ Elok leZeM odnogi SĘFzka +isa, zatoUoZoŒý SłXFna
Folia Cardiologica 2019; 14, 2: 189–193

Wstęp

=atoUoZoŒý SłXFna �3(, pulmonary embolism) nie ma 
sZoisteM PaniIestaFMi kliniFzneM, dlatego SoFzĉtkoZo PoŮe 
SozostaZaý nieUozSoznana >�²�@. %yl Z klatFe SieUsioZeM 
stanoZi FzĘst\ oEMaZ 3(. =azZ\FzaM Mest sSoZodoZan\ 
SodUaŮnienieP oSłXFneM z SoZodX zatoUyZ oEZodoZ\FK 
SUoZadzĉF\FK do zaZałX SłXFa >�@. : FentUalneM 3( Eyl 
Z klatFe SieUsioZeM PoŮe Pieý FKaUakteU t\SoZo steno-
kaUdialn\ i odzZieUFiedlaý niedokUZienie SUaZeM koPoU\, 
Fo Z\Paga UyŮniFoZania z ostU\P zesSołeP ZieńFoZ\P 
>�@. = kolei Eyle Z klatFe SieUsioZeM i ZsSyłistnieMĉF\ z niPi 

SUzePiMaMĉF\ Elok leZeM odnogi SĘFzka +isa �/%%%, left 
bundle branch block� sXgeUXMĉ deÀF\t XkUZienia XkładX 
SUzeZodzĉFego, Fo takŮe SUzePaZia za ZieńFoZ\P tłeP 
dolegliZoŒFi. =naFzenie kliniFzne SUzePiMaMĉFego /%%% 
³ zaUyZno indXkoZanego Z\siłkieP, Mak i Z\stĘSXMĉFego 
sSontaniFznie ³ nie zostało MednoznaFznie Xstalone. 7en 
UodzaM ElokX oEseUZoZano zaUyZno X SaFMentyZ z FKoUoEĉ 
oUganiFznĉ seUFa, Mak i X SaFMentyZ Eez zPian oUganiFzn\FK 
Z seUFX >�, �@. =e ZzglĘdX na to, Ůe SoMaZienie siĘ /%%% 
w Fzasie SUyE\ Z\siłkoZeM sXgeUXMe dXŮe SUaZdoSodoEień-
stwo zmian w tĘtniFaFK ZieńFoZ\FK, taF\ SaFMenFi FzĘsto 
sĉ kieUoZani na koUonaUogUaÀĘ.
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W niniejszym artykule zaprezentowano przypadek 
SaFMentki, ktyUa E\ła KosSitalizoZana z SoZodX dolegli-
ZoŒFi stenokaUdialn\FK Z ,,, klasie ZedłXg Canadian Car-
diovascular Society �&&6�. : teŒFie Z\siłkoZ\P Z\stĉSił 
X nieM SUzePiMaMĉF\ /%%% i ZstĘSnie zakZaliÀkoZano Mĉ do 
koUonaUogUaÀi. 1a SodstaZie Z\konanego � dni So oSXsz-
FzeniX szSitala Eadania eFKokaUdiogUaÀFznego Z\sXniĘto 
SodeMUzenie 3(� UozSoznanie to SotZieUdzono Z angiogUaÀi 
toPogUaÀi koPSXteUoZeM �&7, computed tomography). Po-
zZoliło to ZdUoŮ\ý ZłaŒFiZe leFzenie i Xz\skaý XstĉSienie 
dolegliZoŒFi. 3o UokX od eSizodX SaFMentka nie zgłasza 
dolegliZoŒFi dłaZiFoZ\FK, Z\kazXMe doEUĉ toleUanFMĘ 
Z\siłkX. 3o odstaZieniX SUoSaIenonX Z zaSisie elektUokaU-
diogUaÀFzn\P nie oEseUZXMe siĘ zaEXUzeń SUzeZodzenia 
ŒUydkoPoUoZego.

Opis przypadku

Pacjentka w ZiekX �� lat, nieSalĉFa, leFzona od kilkX lat 
z SoZodX nadFiŒnienia tĘtniFzego, FKoUoE\ ZieńFoZeM 
i napadowego migotania przedsionków (AF, atrial fibril-
lation�, stosXMĉFa Z ostatniP Fzasie nastĘSXMĉFe leki� 
EisoSUolol Z daZFe � Pg Uaz�doEĘ, ramipril w dawce 5 mg 
Uaz�doEĘ, siPZastat\nĘ Z daZFe �� Pg Uaz�doEĘ, kwas 
acetylosalicylowy Z daZFe �� Pg Uaz�doEĘ i propafenon 
Z daZFe ��� Pg � Uaz\�doEĘ, zgłosiła siĘ So Uaz SieUZsz\ 
do SoUadni kaUdiologiFzneM z SoZodX Z\stĘSXMĉF\FK od 
kilkXnastX dni dolegliZoŒFi dłaZiFoZ\FK Z ,,, klasie Ze-
dłXg &&6. 'Za dni ZFzeŒnieM oSXŒFiła oddział ZeZnĘtUzn\, 
gdzie E\ła z tego SoZodX KosSitalizoZana. = analiz\ kaUt\ 
inIoUPaF\MneM Z\nikało, Ůe SUz\ SUz\MĘFiX SaFMentka Piała 
SUaZidłoZe FiŒnienie tĘtniFze, Z elektUokaUdiogUaPie �(K*� 
sSoFz\nkoZ\P nie oSisano nieSUaZidłoZoŒFi, a Z\niki 
Eadań laEoUatoU\Mn\FK SozostaZał\ Eez odFK\leń �KePo-
gloEina >+E@ ��,� g�dl, liFzEa Sł\tek kUZi >3/7, platelets@ 
179 tys./mm3, leukocyty 6400/mm3, kreatynina 1,0 mg/dl, 
Sotas �,� P(T�l, FKolesteUol FałkoZit\ ��� Pg�dl, glXkoza 
��� Pg�dl, aPinotUansIeUaza alaninoZa >AlA7, alanine 
aminotranferase@ �� M.�l, KoUPon\ taUFz\n\ >76+, thyroid-
-stimulating hormone@ �,�� μjm./ml, frakcja sercowa kinazy 
kUeat\noZeM >&K�0%, creatine kinase myocardial bound@ 
��,� M.�l, tUoSonina 7 9,1…8 pg/ml). W trakcie hospitalizacji 
nie oznaFzono '�diPeUyZ. : Z\konan\P EadaniX Uadiolo-
giFzn\P klatki SieUsioZeM nie Z\kazano odFK\leń od noUP\. 
3UzeSUoZadzono UyZnieŮ test Z\siłkoZ\, ktyU\ SUzeUZano 
So � PinXtaFK z SoZodX Z\stĉSienia dolegliZoŒFi dłaZi-
FoZ\FK oUaz SoMaZienia siĘ Z (K* SUzePiMaMĉFego /%%%. 
: Fzasie SoE\tX Z szSitalX nie SUzeSUoZadzono Eadania 
eFKokaUdiogUaIiFznego. 3aFMentkĘ zakZaliIikoZano do 
SlanoZeM koUonaUogUaÀi. 3odFzas oFzekiZania na zaEieg 
zgłosiła siĘ do PieMsFoZeM SoUadni z SoZodX naZUaFa-
MĉF\FK dolegliZoŒFi dłaZiFoZ\FK SoMaZiaMĉF\FK siĘ SUz\ 
Pał\P Z\siłkX Àz\Fzn\P. : EadaniX SUzedPiotoZ\P nie 
stZieUdzono nieSUaZidłoZoŒFi. : EadaniX (K* Z\konan\P 

w spoczynku 2-krotnie — w pierwszym zapisie miarowy 
U\tP zatokoZ\ ���Pin, /%%% �U\F. �A�, Z dUXgiP zaSisie 
Z SoFzĉtkoZ\P IUagPenFie EUak FeFK ElokX leZeM odnogi, 
nastĘSnie SoMaZił siĘ niezXSełn\ /%%%, ktyU\ Z końFoZ\P 
IUagPenFie XstĉSił �U\F. �%�. : EadaniX eFKokaUdiogUaÀFz-
n\P stZieUdzono SUaZidłoZe Z\PiaU\ leZ\FK MaP seUFa, 
PieUne SoZiĘkszenie SUaZego SUzedsionka i SUaZeM koPoU\, 
SUaZidłoZĉ IUakFMĘ Z\UzXtoZĉ leZeM koPoU\ �ok. ����, okUe-
soZo SaUadoksaln\ UXFK SUzegUod\ PiĘdz\koPoUoZeM, IXzMĘ 
Ial ( i A naSł\ZX PitUalnego, skUyFenie FzasX akFeleUaFMi 
Z\UzXtX SłXFnego �AF7, acceleration time� Z\UzXtX SłXF-
nego ��� Ps�, XPiaUkoZanĉ niedoP\kalnoŒý tUyMdzielnĉ 
oUaz SodZ\Ůszone FiŒnienie skXUFzoZe Z SUaZeM koPoUze 
���,� PP +g oUaz oŒUodkoZe FiŒnienie Ů\lne�, sXgeUXMĉFe 
XPiaUkoZane SUaZdoSodoEieństZo nadFiŒnienia SłXFne-
go. 0iPo P\lĉFego zaSisX (K* Z\sXniĘto SodeMUzenie 3( 
i FKoUĉ skieUoZano do szSitala. 3aFMentka zgłosiła siĘ do 
kontroli po roku od epizodu. Z analizy karty informacyjnej 
z SonoZneM KosSitalizaFMi Z\nikało, Ůe Z dniX skieUoZania 
SaFMentki do szSitala oznaFzono stĘŮenie '�diPeUyZ��� t\s. 
pg/ml) oraz wykonano angio�&7 klatki piersiowej, w której 
Z\kazano oEeFnoŒý PateUiałX zatoUoZego Z tĘtniFaFK SłXF-
n\FK SoniŮeM PieMsFa SodziałX Snia SłXFnego. 8 SaFMentki 
UozSoznano 3( nieZ\sokiego U\z\ka, ZdUoŮono teUaSiĘ 
UiZaUoksaEaneP Z SoFzĉtkoZeM daZFe �� Pg � Uaz\�doEĘ 
SUzez � t\godnie, a nastĘSnie �� Pg Uaz�doEĘ. =aleFono 
UyZnieŮ kont\nXaFMĘ leFzenia propafenonem Z SUoÀlakt\Fe 
napadowego AF. Pacjentka podczas wizyty kontrolnej po 
UokX nie zgłaszała dolegliZoŒFi dłaZiFoZ\FK, Z\kaz\Zała 
doEUĉ toleUanFMĘ Z\siłkX, nie SaPiĘtała, kied\ Z\stĉSił 
u niej ostatni odczuwalny napad arytmii. W wykonanym 
zapisie EKG stwierdzono miarowy rytm zatokowy 65/min, 
/%%% �U\F. ��. : EadaniX eFKokaUdiogUaÀFzn\P oEseUZo-
Zano SUaZidłoZe Z\PiaU\ MaP seUFa, SUaZidłoZĉ IXnkFMĘ 
skXUFzoZĉ leZeM i SUaZeM koPoU\, SUaZidłoZe FiŒnienie 
skXUFzoZe Z SUaZeM koPoUze ��� PP +g�, SUaZidłoZ\ AF7 
Z\UzXtX SłXFnego ���� Ps�. :\snXto SodeMUzenie, Ůe za-
EXUzenia SUzeZodzenia ŒUydkoPoUoZego Pogĉ siĘ Ziĉzaý 
ze stosowaniem propafenonu. =e ZzglĘdX na sSoUad\Fzne 
Z\stĘSoZanie aU\tPii zadeF\doZano o odstaZieniX lekX 
i dalsz\P leFzeniX SaFMentki t\lko EisoSUololeP w dawce 
� Pg Uaz�doEĘ. 3o odstaZieniX propafenonu 2-krotnie 
SUzeSUoZadzono kontUolĘ (K*. : SlaFyZFe SodstaZoZeM 
oSieki zdUoZotneM So � t\godniaFK Z\konano Eadanie (K*, 
Z ktyU\P nie stZieUdzono FeFK ElokX. KoleMne Eadanie 
SUzeSUoZadzono PiesiĉF So odstaZieniX propafenonu 
Z PieMsFoZeM SoUadni� Z t\P zaSisie UyZnieŮ nie stZieU-
dzono /%%% �U\F. ��. 3aFMentka od FzasX zaSUzestania 
stosowania propafenonu nie odFzXZała zaEXUzeń U\tPX.

Dyskusja

5ozSoznanie 3( Mest Z\zZanieP dla lekaUza. =aUyZno 
oEUaz kliniFzn\, Mak i zaSis (K* Pogĉ SoPyF Z SostaZieniX 
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Rycina 1. =aSis elektUokaUdiogUaÀFzn\ SodFzas SieUZszeM Ziz\t\� A. 0iaUoZ\ U\tP zatokoZ\ ���Pin, Elok leZeM odnogi SĘFzka +isa  
�/%%%, left bundle branch block); B. 0iaUoZ\ U\tP zatokoZ\ ���Pin, inteUPitXMĉF\ niezXSełn\ /%%%

A

B

ZłaŒFiZeM diagnoz\, ale Pogĉ teŮ ZSUoZadziý Z Ełĉd 
i XtUXdniý Xstalenie UozSoznania. 7\SoZe dolegliZoŒFi 
dłaZiFoZe Uzadko Z\stĘSXMĉ Z 3(� znaFznie FzĘŒFieM sĉ to 
Eyle oSłXFnoZe, a ZiĘF Z oPaZian\P SUz\SadkX Z\Ziad 
EaUdzieM sXgeUoZał tło ZieńFoZe. -eŒli FKodzi o zaSis 
(K*, to Z SiŒPienniFtZie oSis\Zano zPian\ Z SUzeEiegX 
3( ZskazXMĉFe na SUzeFiĉŮenie SUaZeM koPoU\, takie Mak 
odZUyFenie załaPka 7 Z odSUoZadzeniaFK 9�²9�, zesSył 
45 Z odSUoZadzeniX 9�, zesSył 61QIII73 oUaz niezXSełn\ 
lXE zXSełn\ Elok SUaZeM odnogi SĘFzka +isa. 7e zPian\ sĉ 
oSis\Zane Z FiĘŮsz\FK SUz\SadkaFK, natoPiast Z łagod-
nieMsz\FK Med\nĉ nieSUaZidłoZoŒFiĉ PoŮe E\ý taFK\kaUdia 
zatokoZa >�@. 1ie znaleziono Z SiŒPienniFtZie oSisX 3(, 
ktyUeM toZaUz\sz\łE\ /%%%. :\daMe siĘ, Ůe naMEaUdzieM SUaZ-
doSodoEnĉ SUz\Fz\nĉ zaEXUzeń SUzeZodzenia ŒUydkoPo-
UoZego X oSisaneM SaFMentki E\ło stosoZanie propafenonu. 
3otZieUdzenie teM KiSotez\ sXgeUXMĉ zaSis\ (K* Z\konane 

2-krotnie po odstawieniu tego leku, w których nie stwier-
dza siĘ zaEXUzeń SUzeZodzenia ŒUydkoPoUoZego. : oSi-
san\P SUz\SadkX klXFzeP do UozSoznania okazało siĘ 
Eadanie eFKokaUdiogUaÀFzne. 2EUaz eFKokaUdiogUaÀFzn\ 
SUzePaZiał za 3(, ale nie E\ł MednoznaFzn\. 'iagnozĘ So-
tZieUdzono Z angio�&7. 1a SodkUeŒlenie zasłXgXMe Iakt, Ůe 
u chorej w wywiadzie stwierdzono epizody napadowego AF, 
a u pacjentów z takim wywiadem opisywano przypadkowo 
Z\kU\te skUzeSlin\ Z tĘtniFaFK SłXFn\FK Z ZieloUzĘdoZeM 
&7 >�, ��@. : t\P konkUetn\P SUz\SadkX nie ZiadoPo, Fz\ 
Piał znaFzenie Iakt, Ůe FKoUa nie otUz\P\Zała SUzed Uoz-
SoznanieP 3( lekX SUzeFiZkUzeSliZego, do ktyUego Piała 
Zskazania �� Skt. Z skali &+A2DS2�9A6F�. 2EeFnie SaFMent-
ka Pa SodZyMne Zskazania do dłXgotUZałeM ant\koagXlaFMi. 
= MedneM stUon\ Mest to Z\Ziad A) i Z\sokie U\z\ko SoZikłań 
zakUzeSoZo�zatoUoZ\FK �, klasa zaleFeń Zg (XUoSeMskiego 
7oZaUz\stZa KaUdiologiFznego >(6&, European Society of 



192

Folia Cardiologica 2019, tom 14, nr 2

www.journals.viamedica.pl/folia_cardiologica

Rycina 2. =aSis elektUokaUdiogUaÀFzn\ SodFzas dUXgieM Ziz\t\ ³ XtUz\PXMĉF\ siĘ Elok leZeM odnogi SĘFzka +isa

Rycina 3. =aSis elektUokaUdiogUaÀFzn\ SodFzas tUzeFieM Ziz\t\, PiesiĉF So odstaZieniX propafenonu ³ Eez zaEXUzeń SUzeZodzenia ŒUydko-
morowego

Cardiology@�, z dUXgieM ³ idioSat\Fzna 3( SUz\ aktXalnie 
niskiP U\z\kX kUZaZienia �,,a klasa zaleFeń Zg (6&�.

Podsumowanie

3UzedstaZion\ SUz\Sadek sXgeUXMe, Ůe Z diagnost\Fe 
dolegliZoŒFi dłaZiFoZ\FK SoZinno siĘ zaZsze Z\kon\Zaý 

Eadanie eFKokaUdiogUaIiFzne, SonieZaŮ PoŮe ono E\ý 
klXFzoZe dla UozSoznania. 3onadto ŒZiadFz\ o t\P, Ůe 
zaSis(K*  E\Za niekied\ SXłaSkĉ diagnost\Fznĉ.

.onfliNt interesyZ

AXtoUka nie zgłasza konÁiktX inteUesyZ.
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Abstract
In the present communication, a case of a 68 year-old woman consulted at a cardiology service due to angina pectoris 
is UeSoUted. 7Ke eleFtUoFaUdiogUaP �(&*� sKoZed inteUPittent leIt EXndle EUanFK EloFk. 7UanstKoUaFiF eFKoFaUdiogUaSK\ 
UeYealed signs oI SXlPonaU\ ePEolisP. 7Ke diagnosis Zas FonÀUPed E\ FoPSXted toPogUaSK\ angiogUaSK\. 7Ke SUe-
sented case highlights the role of echocardiography in the differential diagnosis of anginal pain and shows that making 
a FoUUeFt diagnosis Eased on (&* Pa\ soPetiPes Ee FKallenging.

Ke\ ZoUds� angina SeFtoUis, inteUPittent leIt EXndle EUanFK EloFk, SXlPonaU\ ePEolisP
Folia Cardiologica 2019; 14, 2: 189–193
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A diagnostic pitfall: angina pectoris and intermittent  
left bundle branch block in a 68-year-old woman  

with pulmonary embolism — one year follow-up. A case report

3XłaSka diagnost\Fzna ³ dłaZiFa SieUsioZa i inteUPitXMĉF\ Elok  
leZeM odnogi SĘFzka +isa X ���letnieM koEiet\ z zatoUoZoŒFiĉ SłXFnĉ 

2Sis SUz\SadkX z oEseUZaFMĉ So UokX

Aneta Kucharczyk-Foltyn

Kardiomedica, Cardiology Service, Busko-Zdrój, Poland

AUt\kXł Mest tłXPaFzenieP SUaF\� KXFKaUFz\k�)olt\n A. 3XłaSka diagnost\Fzna ³ dłaZiFa SieUsioZa i inteUPitXMĉF\ Elok  
leZeM odnogi SĘFzka +isa X ���letnieM koEiet\ z zatoUoZoŒFiĉ SłXFnĉ. 2Sis SUz\SadkX z oEseUZaFMĉ So UokX.  

)olia &aUdiol. ����� �� ���� ���²���. '2,� ��.�����)&.����.����. 1aleŮ\ F\toZaý ZeUsMĘ SieUZotnĉ

Abstract
In the present communication, a case of a 68 year-old woman consulted at a cardiology service due to angina pectoris 
is reported. The electrocardiogram (ECG) showed intermittent left bundle branch block. Transthoracic echocardiography 
UeYealed signs oI SXlPonaU\ ePEolisP. 7Ke diagnosis Zas FonÀUPed E\ FoPSXted toPogUaSK\ angiogUaSK\. 7Ke SUe-
sented case highlights the role of echocardiography in the differential diagnosis of anginal pain and shows that making 
a correct diagnosis based on ECG may sometimes be challenging.

Key words: angina pectoris, intermittent left bundle branch block, pulmonary embolism
Folia Cardiologica 2019; 14, 2: 194–198

Introduction

3XlPonaU\ ePEolisP �3(� does not KaYe an\ sSeFiÀF FliniFal 
presentation and thus may initially remain unrecognized 
[1–3]. Chest pain is a common symptom of PE. It is usually 
caused by pleural irritation due to peripheral embolism 
leading to lung infarction [4]. In centrally located PE, chest 
Sain Pa\ KaYe t\SiFal anginal FKaUaFteUistiFs, UeÁeFting 
right ventricular ischaemia, which requires differentiation 
from an acute coronary syndrome [5]. Chest pain asso-
ciated with intermittent left bundle branch block (LBBB) 
suggests ischaemia involving the cardiac conduction sy-
stem, which also suggests coronary ischaemia. The clinical 
signiÀFanFe oI inteUPittent /%%%, EotK e[eUFise�indXFed oU 

occurring spontaneously, has not been clearly established. 
This type of block has been noted both in patients with 
structural heart disease and in those without structural 
heart disease [6, 7]. Due to the fact that development of 
leIt EXndle EUanFK EloFk dXUing an e[eUFise test stUongl\ 
suggests coronary artery disease, such patients are often 
referred for coronary angiography.

In the present article, a case is presented of a female 
patient who was admitted due to Canadian Cardiovascular 
Society (CCS) class III angina, had intermittent left bundle 
EUanFK EloFk dXUing an e[eUFise test and Zas UeIeUUed IoU 
coronary angiography. Based on echocardiography per-
formed two days after the discharge, pulmonary embolism 
Zas sXsSeFted and tKen FonÀUPed E\ SXlPonaU\ FoPSXted 
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tomography angiography. This allowed institution of appro-
priate treatment with resolution of symptoms. At one year 
after the acute event, the patient does not report angina 
and e[eUFise toleUanFe is good. )olloZing ZitKdUaZal oI 
propafenone, no intraventricular conduction disturbances 
are seen on the electrocardiogram (ECG).

Case report

A 68 year-old patient, non-smoker, treated for several years 
IoU K\SeUtension, FoUonaU\ aUteU\ disease, and SaUo[\sPal 
atUial ÀEUillation, SUesented IoU tKe ÀUst tiPe to a FaUdiaF 
outpatient service due to CCS class III angina occurring for 
seYeUal da\s. +eU PediFations ZeUe EisoSUolol � Pg oPne 
in die (OD), ramipril 5 mg OD, simvastatin 20 mg OD, ace-
tylsalicylic acid 75 mg OD, and propafenone 150 mg bis in 
die (BID). Two days earlier, the patient was discharged from 
an internal medicine unit, where she had been admitted 
to due to the above symptoms. The discharge summary 
indicated that the patient had normal blood pressure on 

admission, resting ECG was normal, and laboratory tests 
were unremarkable (haemoglobin 13.2 g/dL, platelet count 
179,000/mm3, white blood count (WBC) 6,400/mm3, 
creatinine 1.0 mg/dL, potassium 4.3 mEq/L, total choles-
terol 150 mg/dL, glucose 100 mg/dL, alanine aminotran-
IeUase �AlA7� �� 8�l, tK\Uoid�stiPXlating KoUPone �76+� 
1.47 μIU/mL, creatine kinase myocardial bound (CK-MB) 
17.6 U/m, troponin T 9.1 and 8 pg/mL). D-dimer level was 
not PeasXUed. &Kest ;�Ua\ Zas noUPal. An e[eUFise test 
was performed, terminated at 3 minutes due to angina and 
development of an intermittent left bundle branch block on 
the ECG. Echocardiography was not performed during the 
hospital stay. The patient was referred for coronary angiog-
raphy. While waiting for a scheduled coronary angiography, 
she presented to the outpatient cardiology service due to 
UeFXUUent angina at loZ leYels oI e[eUFise. 7Ke SK\siFal e[a�
mination was unremarkable. Resting ECG was performed 
twice and initially showed normal sinus rhythm at 90 bpm 
and LBBB (Figure 1A). In the second ECG tracing, bundle 
branch block is initially absent, then incomplete left bundle 

Figure 1. Electrocardiogram during the initial visit: A. Normal sinus rhythm at 90 bpm, left bundle branch block (LBBB); B. Normal sinus 
rhythm at 90 bpm, intermittent incomplete LBBB

A

B
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branch block can be seen which subsequently resolves 
(Figure 1B). Echocardiography showed normal left heart 
chamber dimensions, modest enlargement of the right at-
r ium and the right ventricle, normal left ventricular ejection 
IUaFtion �aEoXt ����, inteUPittent SaUado[iFal PoYePent 
of the interventricular septum, fused E and A waves of the 
PitUal inÁoZ, sKoUtened SXlPonaU\ eMeFtion aFFeleUation 
time (AcT) (82 ms), moderate tricuspid regurgitation, and 
inFUeased UigKt YentUiFXlaU s\stoliF SUessXUe ���.� PP +g 
plus central venous pressure), suggesting a moderate 
likelihood of pulmonary hypertension. Despite a misleading 
ECG pattern, a suspicion of pulmonary embolism was made 
and the patient was referred to a hospital. Currently, the 
patient presented again for a follow-up visit one year later. 
The discharge summary from the second hospitalization 
indicates that on the day the patient was referred to a hos-
pital, D-dimer level was measured (18,000 pg/mL) and pul-
monary computed tomography angiography (angio-CT) was 
performed, showing pulmonary emboli in the pulmonary 
arteries, distal to the main pulmonary artery bifurcation. 
/oZ�Uisk 3( Zas diagnosed and tUeatPent ZitK UiYaUo[aEan 
was instituted, initially at 15 mg BID for 3 weeks, followed 
by 20 mg OD. Continuation of propafenone treatment for 
SUeYention oI atUial ÀEUillation Zas also UeFoPPended. 
During follow-up visit at one year, the patient does not re-
SoUt angina, KeU e[eUFise toleUanFe is good, and sKe does 
not recall any recent discernible arrhythmia episode. ECG 
shows sinus rhythm at 65 bpm and left bundle branch block 
(Figure 2). Echocardiography showed cardiac chambers 
of normal size, normal systolic function of the left and 

right ventricle, normal right ventricular systolic pressure 
��� PP +g�, and noUPal SXlPonaU\ eMeFtion AF7 ���� Ps�. 
A suspicion of intraventricular conduction disturbances 
related to propafenone use was made. Due to sporadic 
occurrence of arrhythmia, the drug was withdrawn, while bi-
soprolol 5 mg OD was continued. Following discontinuation 
of propafenone, follow-up ECG was recorded twice. Both 
the initial ECG recorded at the primary care 2 weeks after 
propafenone was stopped and another ECG recorded at the 
cardiology service one month after drug discontinuation 
showed no LBBB (Figure 3). The patient did not feel any 
arrhythmia since discontinuation of propafenone.

Discussion

The diagnosis of PE is challenging for a physician. Both 
the clinical presentation and the ECG pattern may help in 
making the correct diagnosis but may also be misleading. 
Typical angina is rare in pulmonary embolism and pleurit-
ic chest pain is a much more common finding, and thus 
history in this case was suggestive of coronary artery 
disease. Regarding the ECG pattern, findings reported 
in pulmonary embolism may indicate right ventricular 
overload, including negative T waves in V1 through V4, 
QR in V1, S1Q3T3 configuration, and incomplete or 
complete right bundle branch block. These changes were 
reported in more severe cases, while sinus tachycardia 
maybe the only ECG abnormality in milder cases [8]. No 
literature reports of pulmonary embolism accompanied 
by left bundle branch block were identified. It seems 

Figure 2. Electrocardiogram during the second visit — persisting left bundle branch block



197www.journals.viamedica.pl/folia_cardiologica

Aneta Kucharczyk-Foltyn, Angina pectoris and intermittent LBBB in a woman with pulmonary embolism

Figure 3. Electrocardiogram during the third visit, one month after discontinuation of propafenone. No intraventricular conduction distur-
bances

that the most likely cause of intraventricular conduction 
disturbances seen in the reported patient was the use 
of propafenone. This hypothesis is supported by ECG re-
corded twice after drug discontinuation and showing no 
intraventricular conduction disturbances. In the reported 
case, echocardiography was the key to the diagnosis. 
The echocardiographic pattern was suggestive of but 
not diagnostic for PE. The diagnosis was confirmed by 
angio�&7. 2I note, tKe Satient Kad a KistoU\ oI SaUo[\sPal 
atrial fibrillation, and accidental findings of pulmonary 
artery thrombi by multidetector computed tomography 
were reported in such patients [9, 10]. It is not known 
whether in this particular case, it was of importance that 
the patient did not receive anticoagulation before the 
diagnosis of pulmonary embolism, although such treat-
Pent Zas indiFated ZitK tKe &+A2DS2-VASc score of 3. 
Currently, the patient has dual indications for long-term 

anticoagulation, including both a history of atrial fibrilla-
tion with a high risk of thromboembolic complication [a 
class I indication by the European Society of Cardiology 
(ESC) guidelines] and unprovoked pulmonary embolism 
with a low bleeding risk (a class IIa indication by the 
ESC guidelines).

Summary and conclusions

The presented case suggests that the diagnostic workup 
of angina should always include echocardiography which 
may be the key to the diagnosis, while the ECG pattern may 
be a diagnostic pitfall. 
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Streszczenie
: SUaF\ zaSUezentoZano SUz\Sadek SaFMentki Z ZiekX �� lat, ktyUa E\ła konsXltoZana Z SoUadni kaUdiologiFzneM z So-
ZodX dolegliZoŒFi dłaZiFoZ\FK Z ,,, klasie ZedłXg &anadian &aUdioYasFXlaU 6oFiet\. : EadaniX elektUokaUdiogUaÀFzn\P 
�(K*� oEseUZoZano inteUPitXMĉF\ Elok leZeM odnogi SĘFzka +isa. : EadaniX eFKokaUdiogUaÀFzn\P XZidoFzniono FeFK\ 
sXgeUXMĉFe zatoUoZoŒý SłXFnĉ. 5ozSoznanie SotZieUdzono Z angiogUaÀi toPogUaÀi koPSXteUoZeM. 3Uz\Sadek ilXstUXMe, 
Mak dXŮe znaFzenie Pa Eadanie eFKokaUdiogUaÀFzne Z diagnost\Fe UyŮniFoZeM dolegliZoŒFi dłaZiFoZ\FK oUaz ZskazXMe, 
Ůe zaSis (K* PoŮe niekied\ XtUXdniý SostaZienie ZłaŒFiZeM diagnoz\.

6łoZa klXFzoZe� dłaZiFa SieUsioZa, inteUPitXMĉF\ Elok leZeM odnogi SĘFzka +isa, zatoUoZoŒý SłXFna
Folia Cardiologica 2019; 14, 2: 194–198
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3UzeUZa Z teUaSii ePSagliÁoz\nĉ X SaFMenta  
z nieZ\dolnoŒFiĉ seUFa z oEniŮonĉ IUakFMĉ Z\UzXtoZĉ  

i KosSitalizaFMa z SoZodX zaostUzenia nieZ\dolnoŒFi seUFa

A EUeak in SKaUPaFotKeUaS\ ZitK ePSagliÁozin in a Satient  
ZitK KeaUt IailXUe ZitK UedXFed eMeFtion IUaFtion and KosSitalization FaXsed  

E\ e[aFeUEation oI KeaUt IailXUe

Agnieszka KoPoUoZska, 0ałgoUzata /elonekɿiD
=akład KaUdiologii 1ieinZaz\MneM KatedU\ &KoUyE :eZnĘtUzn\FK i KaUdiologii 8niZeUs\tetX 0ed\Fznego Z áodzi

Streszczenie
0ĘŮFz\znĘ Z ZiekX �� lat z FiĘŮkĉ d\sIXnkFMĉ leZeM koPoU\ SUz\MĘto na oddział z SoZodX zaostUzenia oEMaZyZ SUzeZle�
kłeM nieZ\dolnoŒFi seUFa z oEniŮonĉ IUakFMĉ Z\UzXtoZĉ leZeM koPoU\. : tUakFMe KosSitalizaFMi stosoZano standaUdoZe 
leFzenie nieZ\dolnoŒFi seUFa, ale takŮe Pod\ÀkoZano teUaSiĘ FKoUyE ZsSyłistnieMĉF\FK, Z t\P FXkUz\F\. 1a SodstaZie 
oSisX SUz\SadkX kliniFznego Z aUt\kXle SUzedstaZiono aktXaln\ stan Ziedz\ na tePat koUz\stnego ZSł\ZX ePSagliÁo�
z\n\ na Xkład seUFoZo�naFz\nioZ\.

6łoZa klXFzoZe� nieZ\dolnoŒý kUĉŮenia z oEniŮona IUakFMĉ Z\UzXtoZa leZeM koPoU\, ePSagliÁoz\na
Folia Cardiologica 2019; 14, 2: 199–205

Wstęp

:edłXg Z\t\Fzn\FK (XUoSeMskiego 7oZaUz\stZa KaUdiolo�
giFznego �(6&, European Society of Cardiology� z ���� 
UokX >�@ nieZ\dolnoŒý seUFa �+), heart failure� to zesSył 
t\SoZ\FK oEMaZyZ SodPiotoZ\FK �tM. dXsznoŒý, oEUzĘki 
końFz\n doln\FK, oEniŮenie toleUanFMi Z\siłkX�, ktyU\P Pogĉ 
toZaUz\sz\ý odFK\lenia Z EadaniX SUzedPiotoZ\P �takie 
Mak SoszeUzenie Ů\ł sz\Mn\FK, tUzeszFzenia nad SłXFaPi, 
oEUzĘki oEZodoZe�, sSoZodoZane zaEXUzeniaPi Z EXdoZie 
i�lXE Fz\nnoŒFi seUFa SoZodXMĉFe zPnieMszon\ UzXt seUFa 
i�lXE zZiĘkszone FiŒnienia ZeZnĉtUzseUFoZe Z sSoFz\nkX 
lXE Z tUakFie Z\siłkX. 'o oFen\ nasilenia FiĘŮkoŒFi oEMaZyZ 
stosXMe siĘ klas\ÀkaFMĘ ZedłXg New York Heart Association 
�1<+A�, ktyUa ³ FKoý słaEo koUelXMe z ZiĘkszoŒFiĉ SaUaPe�
tUyZ oSisXMĉF\FK IXnkFMĘ leZeM koPoU\ ³ SozostaMe istot�
n\P SaUaPetUeP Z oFenie FKoUego z +) >�@. :iadoPo, Ůe 

nasilenie oEMaZyZ Z klas\ÀkaFMi ZedłXg 1<+A ZiĉŮe siĘ ze 
zZiĘkszon\P U\z\kieP KosSitalizaFMi, a takŮe zgonX >�, �@.

3onadto FKoUoE\ ZsSyłistnieMĉFe Pogĉ nasilaý oEMaZ\ 
+), zZiĘkszaMĉF t\P saP\P U\z\ko KosSitalizaFMi oUaz zgonX 
Z SUzeEiegX zaostUzenia +). :edłXg Z\t\Fzn\FK (6& oEeF�
noŒý FXkUz\F\ ZiĉŮe siĘ z goUsz\P staneP Fz\nnoŒFioZ\P 
i goUsz\P UokoZanieP. : EadaniX Framingham >�@ XdoZod�
niono, Ůe U\z\ko Z\stĉSienia +) X FKoUego na FXkUz\FĘ Mest 
SUaZie �,��kUotnie Z\Ůsze X PĘŮFz\zn oUaz ��kUotnie Z\Ůsze 
X koEiet niŮ X osyE nieFKoUXMĉF\FK na FXkUz\FĘ. :\kazano 
takŮe, Ůe ZzUost stĘŮenia KePogloEin\ glikoZaneM �+EA1c, 
glycated haemoglobin� o �� SoZodXMe ZzUost U\z\ka +) 
o �� niezaleŮnie od ZiekX, oEeFnoŒFi FKoUoE\ ZieńFoZeM, 
ZaUtoŒFi FiŒnienia tĘtniFzego Fz\ stoSnia ot\łoŒFi >�@.

&o ZiĘFeM, UelaFMa PiĘdz\ +) a FXkUz\Fĉ Mest niFz\P 
PieFz oEosieFzn\, SonieZaŮ SaFMentyZ FKoUXMĉF\FK na 
FXkUz\FĘ FeFKXMe ZiĘksze SUaZdoSodoEieństZo UozZoMX 
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+) Z zZiĉzkX z SUoFesaPi toFzĉF\Pi siĘ Z oEUĘEie XkładX 
seUFoZo�naFz\nioZego. +iSeUinsXlinePia, KiSeUglikePia, 
kZasiFa oUaz insXlinooSoUnoŒý to Fz\nniki, ktyUe SoSUzez 
Pod\ÀkaFMĘ szlakyZ koPyUkoZ\FK Z kaUdioPioF\Fie SUo�
Zadzĉ do UePodelingX seUFa. 2EeFnie PoŮna Z\UyŮniý 
dZa doPinXMĉFe SUoFes\ toFzĉFe siĘ Z seUFX FKoUego na 
FXkUz\FĘ. 3ieUZsz\ SUoZadzi do d\sIXnkFMi leZeM koPoU\ 
�/9, left ventricle� i Z\nika głyZnie z intoks\kaFMi kaUdio�
PioF\tyZ SoSUzez sXEstUat\ nieSUaZidłoZ\FK SUoFesyZ 
PetaEoliFzn\FK Z koPyUFe �Z t\P składoZanie Zoln\FK 
kZasyZ tłXszFzoZ\FK, a Z konsekZenFMi stłXszFzenie ko�
PyUek seUFa� zPian\ Z PeFKanizPaFK UegXlaFMi UyZnoZagi 
elektUolitoZeM ZeZnĉtUz� i zeZnĉtUzkoPyUkoZeM, a Fo za t\P 
idzie ³ ZłaŒFiZoŒFi elektUoÀzMologiFzneM PiokaUdioF\tX�. 1ie 
Eez znaFzenia SozostaMĉ takŮe Pod\ÀkaFMe Z zakUesie szla�
kyZ SUzePian PetaEoliFzn\FK, stUes oks\daF\Mn\, d\sIXnk�
FMa PitoFKondUiyZ Fz\ Xszkodzenie ŒUydEłonka naFz\ń, Fo 
SUoZadzi do oEXPaUFia koPyUek PiĘŒnia seUFoZego. 'UXgi 
Z\nika z SUzeZlekłeM UeakFMi zaSalneM i zZiĘkszoneM Z kon�
sekZenFMi s\ntez\ kolagenX i nasilonego Złyknienia >�@.

:ŒUyd FKoU\FK na FXkUz\FĘ FzĘŒFieM UeMestUoZano 
d\sIXnkFMe skXUFzoZĉ i UozkXUFzoZĉ oUaz aU\tPiĘ. 3oli�
neXUoSatia FXkUz\FoZa i SUzeZaga akt\ZnoŒFi XkładX 
ZsSyłFzXlnego nad akt\ZnoŒFiĉ XkładX SUz\ZsSyłFzXlnego 
ZUaz ze zPianaPi Z EXdoZie KistoSatologiFzneM seUFa 
�SUoFes Złyknienia� oUaz oEniŮenieP IUakFMi Z\UzXtoZeM 
/9 SUed\sSonXMĉ X t\FK FKoU\FK do UozZoMX aU\tPii, Z t\P 
zagUaŮaMĉFeM Ů\FiX aU\tPii koPoUoZeM.

Opis przypadku

0ĘŮFz\zna Z ZiekX �� lat został SUz\MĘt\ do szSitala z SoZo�
dX SogoUszenia toleUanFMi Z\siłkX do ,,, klas\ ZedłXg 1<+A, 
dXsznoŒFi oUaz naUastania oEUzĘkyZ końFz\n doln\FK do 
Z\sokoŒFi kolan z FiŒnienieP tĘtniFz\P ������ PP +g 
�FKoU\ FieSł\, PokU\ Zg klas\ÀkaFMi )oUUesteUa�.

: Z\Ziadzie stZieUdzono�
 ³ FiĘŮkĉ d\sIXnkFMĘ skXUFzoZĉ /9�
 ³ stan So iPSlantaFMi kaUdioZeUteUa�deÀEU\latoUa z IXnk�

FMĉ Ues\nFKUonizaFMi �&57�', cardiac resynchronization 
therapy with defibrillator);

 ³ XPiaUkoZanĉ stenozĘ aoUtalnĉ�
 ³ SUzeZlekłĉ FKoUoEĘ ZieńFoZĉ ³ stan So zaZale seUFa 

z XniesienieP odFinka 67 ŒFian\ dolneM i SUaZeM koPoU\ 
leFzon\ dZXkUotnĉ nieskXteFznĉ SUyEĉ UeZaskXlaU\za�
FMi SUaZeM tĘtniF\ ZieńFoZeM SoZikłanĉ SUzePiMaMĉF\P 
ElokieP SUzedsionkoZo�koPoUoZ\P ,,, stoSnia� stan 
So zaZale seUFa Eez Xniesienia odFinka 67 leFzon\P 
angioSlast\kĉ gałĘzi okalaMĉFeM z iPSlantaFMĉ dZyFK 
stentyZ XZalniaMĉF\FK lek �'(6, drug-eluting stent);

 ³ nadFiŒnienie tĘtniFze �Paks. FiŒnienie tĘtniFze ���� 
��� PP +g��

 ³ FXkUz\FĘ t\SX � Z tUakFie teUaSii PetIoUPinĉ�
 ³ KiSeUliSidePiĘ Pieszanĉ Z tUakFie teUaSii stat\nĉ�

 ³ ot\łoŒý �ZskaŬnik Pas\ Fiała >%0,, body mass index@ 
��,�� kg�P2, ZzUost ��� FP, Pasa Fiała ��� kg�, 
zesSył PetaEoliFzn\�

 ³ naSadoZe Pigotanie SUzedsionkyZ.
: EadaniaFK laEoUatoU\Mn\FK sSoŒUyd istotn\FK odFK\�

leń od noUP\ stZieUdzono oEniŮone SaUaPetU\ neUkoZe oUaz 
SodZ\Ůszone stĘŮenia glXkoz\ i tUigliFeU\dyZ oUaz 1�koń�
FoZego SUoSeSt\dX natUiXUet\Fznego t\SX % �17�SUo%13, 
N-terminal pro-B-type natriuretic peptide�, aFzkolZiek ³ ze 
ZzglĘdX na ot\łoŒý ³ Z\nik E\ł nieZsSyłPieUnie niski do 
oEMaZyZ Z\stĘSXMĉF\FK X FKoUego �taE. � ³ SoE\t �.�.

: elektUokaUdiogUaPie �(K*� SUz\ SUz\MĘFiX UeMestUoZa�
no PiaUoZ\ zatokoZ\ U\tP seUFa �+5, heart rate� około ��� 
�Pin ze skXteFznĉ st\PXlaFMĉ Ues\nFKUonizXMĉFĉ o t\Sie A6�
�%i93 �atrial synchronous biventricular pacing�. :\FzXZanie 
i st\PXlaFMa E\ł\ SUaZidłoZe.

: tUakFie KosSitalizaFMi Z\konano Eadanie eFKokaUdio�
gUaÀFzne seUFa, SotZieUdzaMĉF FiĘŮkĉ d\sIXnkFMĘ skXUFzoZĉ 
leZeM koPoU\ �/9() >left ventricular ejection fraction@ ���, 
Z\PiaU końFoZoUozkXUFzoZ\ leZeM koPoU\ >/9('d, left ven-
tricular end-diastolic diameter@ �� PP, stosXnek oEMĘtoŒFi 
końFoZoUozkXUFzoZeM do oEMĘtoŒFi końFoZoskXUFzoZeM 
leZeM koPoU\ >('9� (69, end-diastolic volume/end-systolic 
volume@ ������� Pl� z odFinkoZ\Pi zaEXUzeniaPi kXUFzli�
ZoŒFi ŒFian dolneM i t\lneM oUaz z XPiaUkoZan\P zZĘŮenieP 
zastaZki tĘtniF\ głyZneM i XSoŒledzonĉ IXnkFMĉ skXUFzoZĉ 
SoZiĘkszoneM SUaZeM koPoU\ �aPSlitXda UXFKX SieUŒFienia 
zastaZki tUyMdzielneM >7A36(, tricuspid annular plane systolic 
excursion@ �� PP, 6· � FP�s, Z\PiaU SUoks\Paln\ SUaZeM 
koPoU\ >59' prox, right ventricular diameter proximal@ 
35 mm).

: tUakFie KosSitalizaFMi FKoUego Soddano intens\ZnePX 
PoFzoSĘdnePX leFzeniX doŮ\lnePX oUaz XtUz\Pano stan�
daUdoZe leFzenie +) �inKiEitoUaPi konZeUtaz\ angiotens\n\ 
>A&(, angiotensin-converting enzyme@, Eeta�adUenolit\kaPi, 
antagonistaPi UeFeStoUa PineUalokoUt\koidoZego >05A, 
mineralocorticoid receptor antagonists@�. 3o Xz\skaniX 
SoSUaZ\ stanX ogylnego oUaz zPnieMszeniX oEMaZyZ +) 
SUzeSUoZadzono ��PinXtoZ\ test PaUszX ���0:7, 6-minute 
walk test�, Z ktyU\P FKoU\ osiĉgnĉł ��� P.

: Z\konaneM kontUolneM koUonaUogUaÀi XZidoFzniono 
doEU\ eIekt iPSlantaFMi stentyZ do gałĘzi okalaMĉFeM oUaz 
aPSXtaFMĘ SUaZeM tĘtniF\ ZieńFoZeM z Z\tZoUzon\P kUĉ�
ŮenieP oEoFzn\P. &KoUego zakZaliÀkoZano do dalszego 
leFzenia zaFKoZaZFzego.

: 0A**,& �Meta-Analysis Global Group in Chronic He-
art Failure) score UokoZanie oFeniono na SoZaŮne ��� Skt., 
ŒPieUtelnoŒý UoFzna ��,��, ŒPieUtelnoŒý ��letnia ��,��.� 
: okUesie SUzedZ\SisoZ\P zPod\ÀkoZano teUaSiĘ FXkUz\�
F\, dołĉFzaMĉF do PetIoUPin\ ePSagliÁoz\nĘ.

&KoUego Z\Sisano z zaleFenieP dalszego leFzenia 
aPEXlatoU\Mnego na nastĘSXMĉF\P leFzeniX� daEigatUan 
� Uaz\ ��� Pg, atoUZastat\na �� Pg, EisoSUolol �,� Pg, 
aPiodaUon ��� Pg, UaPiSUil � Pg, leUkanidiSina �� Pg, 
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eSleUenon �� Pg, SantoSUazol �� Pg, ePSagliIloz\na 
�� Pg, toUasePid �� Pg, PetIoUPina � Uaz\ ��� Pg.

: tUakFie kontUolneM Ziz\t\ Z SoUadni kaUdiologiFzneM So 
około � PiesiĉFaFK od KosSitalizaFMi oEseUZoZano staEiln\ 
stan kliniFzn\ i zadoZalaMĉFĉ toleUanFMa Z\siłkX ,, klas\ 
ZedłXg 1<+A� stĘŮenie 17�SUo%13 Z\niosło ��� Sg�dl. 
: kontUoli &57 UeMestUoZano istotne zPnieMszenie iPSe�
danFMi koUesSondXMĉFe z SoSUaZĉ kliniFznĉ. -ednak So 
� PiesiĉFaFK FKoU\ E\ł KosSitalizoZan\ z SoZodX koleMnego 
zaostUzenia +), ze stĘŮenieP 17�SUo%13 ���� Sg�Pl, i Sod�
Fzas teM KosSitalizaFMi został ZłĉFzon\ do SUogUaPX teUaSii 
lekieP sakXEitUil�ZalsaUtan Z daZFe ������ Pg. 3Uzez 
Sonad Uok SozostaZał staEiln\ kliniFznie, nie Z\PagaMĉF 
KosSitalizaFMi z SoZodX nasilenia +).

KoleMna KosSitalizaFMa Ziĉzała siĘ z inIekFMĉ dUyg od�
deFKoZ\FK, Z SUzeEiegX ktyUeM doszło do zaostUzenia +). 
&KoUego KosSitalizoZano na UeMonoZ\P oddziale FKoUyE 
ZeZnĘtUzn\FK z SoZodX dXsznoŒFi o t\Sie ortopnoë, kasz�
lX z odkUztXszanieP Ůyłto�szaUeM Z\dzielin\ Z SUzeEiegX 
inIekFMi dUyg oddeFKoZ\FK i naUastania oEUzĘkyZ końFz\n 
doln\FK. : EadaniX ogyln\P PoFzX SUz\ SUz\MĘFiX Z\�
kU\to oEeFnoŒý glXkoz\, a glikePia z kUZi Ů\lneM Z\nosiła 
��� Pg�dl �taE. � ³ SoE\t �.�, E\ło to zateP eIekteP le�
Fzenia ePSagliÁoz\nĉ. 3o zastosoZaniX ant\Eiot\koteUaSii 

oUaz doŮ\lnego leFzenia PoFzoSĘdnego FKoUego Z\Sisano 
do doPX z SoSUaZĉ kliniFznĉ. 1ie kont\nXoZano teUaSii 
ePSagliÁoz\nĉ.

3o kontUolneM Ziz\Fie �ok. � PiesiĉFe od ostatnieM 
KosSitalizaFMi� Z SoUadni kaUdiologiFzneM, ze ZzglĘdX na 
znaFzne zZiĘkszenie Pas\ Fiała �ok. �� kg�, nasilenie 
oEUzĘkyZ końFz\n doln\FK do kolan oUaz nasilenie +) do 
,,,�,9 klas\ ZedłXg 1<+A FKoUego skieUoZano do szSitala 
z UozSoznanieP zaostUzenia +) �Z\niki Eadań laEoUato�
U\Mn\FK Z taE. � ³ SoE\t �.�. =astosoZano Sełne leFzenie 
nieZ\dolnoŒFi kUĉŮenia, Z t\P doŮ\lne leki PoFzoSĘdne 
i ZleZ z leZosiPendanX, Xz\skXMĉF znaFznĉ SoSUaZĘ stanX 
ogylnego, zPnieMszenie Pas\ Fiała i ogUaniFzenie oEUzĘkyZ 
oUaz dXsznoŒFi. : okUesie okołoZ\SisoZ\P, zZaŮ\Zsz\ 
na +5 SoZ\ŮeM ���Pin Z sSoFz\nkX, do Eeta�adUenolit\kX 
dołĉFzono iZaEUad\nĘ. :\nik +EA1c Piał ZaUtoŒý �,���, 
Fo ŒZiadFz\ło o niezadaZalaMĉF\FK glikePiaFK Z ostatniFK 
� PiesiĉFaFK UzĘdX ��,� PPol�l �tM. ��� Pg�dl�.

8 oSis\Zanego SaFMenta dot\FKFzasoZe SostĘSoZanie 
nieIaUPakologiFzne okazało siĘ, niestet\, nieskXteFzne. 
1aleŮ\ SodkUeŒliý, Ůe z MedneM stUon\ ot\łoŒý olEUz\Pia 
�%0, ��,�� g�P2� łĉFz\ siĘ z KiSeUinsXlinePiĉ, Fo SUoZa�
dzi do akt\ZaFMi XkładX Uenina²angiotens\na²aldosteUon 
�5AA� i, ZtyUnie, nasilenia +). = dUXgieM stUon\ stosoZanie 

Tabela 1. :\niki SodstaZoZ\FK Eadań laEoUatoU\Mn\FK SodFzas koleMn\FK KosSitalizaFMi

Parametr Wynik Norma

Pobyt 1. Pobyt 2. Pobyt 3.

:%& >ï ��3/μl@ 7,30 10,57 6,84 4,00–11,00

5%& >ï ��6/μl@ 5,32 4,38 4,84 4,20–6,10

+E >g�dl@ 15,9 14,2 15,1 14,0–18,0

7& >PPol�l@ 3,83 %Uak dan\FK 5,07 3,00–5,00

/'/ >PPol�l@ 1,25 %Uak dan\FK 2,59 < 1,8

+'/ >PPol�l@ 0,95 %Uak dan\FK 1,24 > 1,00

7* >PPol�l@ 3,58 %Uak dan\FK 2,73 < 1,70

*lXkoza 8,55 8,28 7,97 4,1–5,5

KUeat\nina >μPol�l@ 148 150 131,7 59–104,0

e*)5 >Pl�Pin��,�� P2@ 46,5 54,44 67 > 60

1a >PPol�l@ 136 141 140,1 136–146

K >PPol�l@ 4,38 4,3 4,26 3,5–5,1

AsSA7 >M.�l@ 34 %Uak dan\FK 36,7 0,0–35

AlA7 >M.�l@ 35 30 28,8 0,0–45

&53 >Pg�l@ 2,9 8,48 2,8 0,0–6,0

76+ >μMP.�l@ 0,672 %Uak dan\FK 0,588 0,27–4,20

17�SUo%13 >Sg�Pl@ 488 %Uak dan\FK 324,7 < 125

7n7 >ng�Pl@ %Uak dan\FK %Uak dan\FK 39 < 14
:%& �white blood count� ³ liFzEa kUZinek Eiał\FK� 5%& �red blood count� ³ liFzEa kUZinek FzeUZon\FK� +E �haemoglobin� ³ KePogloEina� 7& �total cholesterol� ³ FKolesteUol FałkoZit\� /'/ �low-density  
lipoproteins� ³ liSoSUotein\ o niskieM gĘstoŒFi� +'/ �high-density lipoproteins� ³ liSoSUotein\ o Z\sokieM gĘstoŒFi� 7* �triglycerides� ³ tUigliFeU\d\� e*)5 �estimated glomerular filtration rate� ³ szaFoZan\  
ZsSyłFz\nnik ÀltUaFMi kłĘEXszkoZeM� 1a ³ ZaSń� K ³ Sotas� AsSA7 �aspartate aminotransferase� ³ aPinotUansIeUaza asSaUaginianoZa� AlA7 �alanine aminotransferase� ³ aPinotUansIeUaza alaninoZa�  
&53 �C-reactive protein� ³ Eiałko &�Ueakt\Zne� 76+ �thyroid-stimulating hormone� ³ KoUPon taUFz\F\� 17�SUo%13 �17�SUo%13, N-terminal pro-B-type natriuretic peptide� ³ 1�końFoZ\ SUoSeSt\d natUiXUet\Fzn\ 
t\SX %� 7n7 �troponin T� ³ tUoSonina 7
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X tego t\SX FKoUego insXlin\, ktyUa SoZodXMe UetenFMĘ sodX 
i SUz\ MednoFzesn\P zPnieMszaniX glikozXUii PoŮe nasilaý 
UetenFMĘ Sł\nyZ, nie E\łoE\ oSt\Paln\P UozZiĉzanieP. 
'latego So osiĉgniĘFiX staEilnoŒFi kliniFzneM Z okUesie 
okołoZ\SisoZ\P SoZUyFono do leFzenia ePSagliÁoz\nĉ. 
: ��0:7 FKoU\ osiĉgnĉł d\stans PaUszX ��� P. 3oddano 
go edXkaFMi dot\FzĉFeM +) i FXkUz\F\.

&KoUego Z\Sisano do doPX z zaleFeniaPi nieIaU�
PakologiFzn\Pi oUaz z nastĘSXMĉF\Pi zaleFeniaPi do�
t\FzĉF\Pi IaUPakoteUaSii� daEigatUan � Uaz\ ��� Pg, 
sakXEitUil�ZalsaUtan � Uaz\ ������ Pg, iZaEUad\na � Uaz\ 
� Pg, atoUZastat\na �� Pg, EisoSUolol �� Pg, aPiodaUon 
��� Pg, leUkanidiSina ��, eSleUenon �� Pg, SantoSUazol 
�� Pg, ePSagliÁoz\na �� Pg, IXUosePid �� Pg, toUasePid 
�� Pg, PetIoUPina � Uaz\ ���� Pg. : tUakFie koleMneM 
Ziz\t\ kontUolneM So PiesiĉFX stosoZania SUzez FKoUego 
SoZ\Ůszego leFzenia oEseUZoZano staEiln\ oEUaz kliniFzn\, 
FiŒnienie tĘtniFze ������ PP +g i glikePiĘ do ��� Pg�dl 
na FzFzo oUaz zPnieMszenie Pas\ Fiała o � kg. : oFenie 
eFKokaUdiogUaÀFzneM zaUeMestUoZano nieznaFznĉ SoSUaZĘ 
/9() ����� i zPnieMszenie Z\PiaUyZ /9('d ��� PP�. 
: eUgosSiUoPetUii FKoU\ SUz\ oEFiĉŮeniX ��� : osiĉgnĉł 
oEMĘtoŒý tlenX zXŮ\Zanego SUzez oUganizP �922) 12,74 ml/ 
�kg PF.�Pin, ZsSyłFz\nnik Z\Pian\ oddeFKoZeM �5(5, 
respiratory exchange ratio) 1,16, VO2 na tak zZan\P SUogX 
Zent\laF\Mn\P �A7, anaerobic threshold) 10,42 Pl�kg PF.� 
�Pin. 8tUz\Pano dot\FKFzasoZĉ teUaSiĘ.

Dyskusja

3UzedstaZiono SUz\Sadek SaFMenta z nieZ\dolnoŒFiĉ seUFa 
i oEniŮonĉ IUakFMĉ Z\UzXtoZĉ leZeM koPoU\ �+)U(), heart 
failure with reduced ejection fraction� leFzonego zgodnie 
z aktXaln\Pi Z\t\Fzn\Pi naMnoZoFzeŒnieMszĉ teUaSiĉ, Z t\P 
antagonistĉ UeFeStoUa A7� dla angiotens\n\ ,, i inKiEitoUa 
neSUiliz\n\ �A51,, angiotensin receptor-nephrilysin inhibi-
tor� oUaz ePSagliÁoz\nĉ. :edłXg Z\t\Fzn\FK ePSagliÁoz\na 
Pa zaleFenia klas\ ,,a SUz\ SozioPie ZiaU\godnoŒFi dan\FK 
% i Mest UekoPendoZana Z FelX zaSoEiegania +) lXE oSyŬ�
niania MeM Z\stĉSienia i SUzedłXŮania Ů\Fia.

,nKiEitoU\ kotUansSoUteUa sodX i glXkoz\ t\SX � �6*/7�, 
sodium-glucose co-transporter 2� to Medne z naMnoZoFzeŒ�
nieMsz\FK lekyZ stosoZan\FK Z FXkUz\F\. *łyZn\ eIekt iFK 
działania ZiĉŮe siĘ z ZSł\ZeP na kanaliki neUkoZe i zZiĘk�
szenieP Z\dalania glXkoz\ z PoFzeP �glXkozXUiĉ� SoSUzez 
zaKaPoZanie MeM zZUotnego tUansSoUtX. 'ziĘki UegXlaFMi sił\ 
działania Z zaleŮnoŒFi od stĘŮenia glXkoz\ Ze kUZi U\z\ko 
KiSoglikePii Z tUakFie teUaSii SozostaMe stosXnkoZo niskie, 
Fo XPoŮliZia iFK łĉFzenie z SUakt\Fznie kaŮda gUXSĉ lekyZ 
SUzeFiZFXkUz\FoZ\FK. 6SodzieZane oEniŮenie ZaUtoŒFi 
+EA1c Z tUakFie stosoZania Z\ŮeM ZsSoPnianeM gUXS\ lekyZ 
Z\nosi �,�²�,� >�@. =e ZzglĘdX na PeFKanizP tUansSoUtX 
zZUotnego X t\FK FKoU\FK glXkozXUii toZaUz\sz\ natUiXUeza. 
:oEeF SoZ\Ůszego leki te FKaUakteU\zXMĉ siĘ działanieP 

PoFzoSĘdn\P, ktyUe SUoZadzi do zPnieMszenia oEMĘtoŒFi 
kUZi kUĉŮĉFeM, zPnieMszenia Pas\ Fiała �P.in. Z\nikaMĉFeM 
X FKoU\FK z +) z SUzeZodnienia�, oEniŮenia FiŒnienia tĘtni�
Fzego i ZzUostX KePatokU\tX >�@. 3onadto Z\ŮeM Z\Pieniona 
gUXSa lekyZ Soz\t\Znie ZSł\Za na inne SaUaPetU\, takie 
Mak ot\łoŒý EUzXszna Fz\ zPnieMszenie stĘŮenia kZasX 
PoFzoZego Fz\ PikUoalEXPinXUii >�@.

: FoUaz ZiĘkszeM liFzEie aUt\kXłyZ SoMaZiaMĉ siĘ doZod\ 
koUz\stnego ZSł\ZX stosoZania ePSagliÁoz\n\ na zPnieM�
szenie U\z\ka zdaUzeń seUFoZo�naFz\nioZ\FK �>0A&(, major 
adverse cardiac event@ okUeŒlon\FK Mako zgon z SUz\Fz\n 
seUFoZo�naFz\nioZ\FK lXE XdaU PyzgX Fz\ zaZał seUFa 
niezakońFzon\ zgoneP�, Mak UyZnieŮ zPnieMszenie liFzE\ 
KosSitalizaFMi z SoZodX zaostUzenia nieZ\dolnoŒFi kUĉŮe�
nia ³ to eIekt nieosiĉgan\ SUz\ XŮ\FiX lekyZ z inn\FK gUXS 
stosoZan\FK Z IaUPakoteUaSii FXkUz\F\.

: tUakFie Eadania (03A�5(* 287&20( >��@ Z\kazano 
���SUoFentoZĉ UedXkFMĘ U\z\ka KosSitalizaFMi z SoZodX 
zaostUzenia +) Z gUXSie stosXMĉFeM ePSagliÁoz\nĘ. =e 
ZzglĘdX na Iakt, Ůe Eadanie (03A�5(* 287&20( nie E\ło 
SUzeznaFzone dla SoSXlaFMi z +), zaSUoMektoZano koleMne 
Eadania z XdziałeP teM SoSXlaFMi FKoU\FK, E\ Xstaliý PieMsFe 
ePSagliÁoz\n\ Z teUaSii SaFMentyZ z +).

: EadaniX &9'�5(A/ � >��@ oEeMPXMĉF\P Sonad 
��� t\s. FKoU\FK na FXkUz\FĘ t\SX � z � kUaMyZ SotZieU�
dzono, Ůe stosoZanie lekyZ z Z\ŮeM Z\PienioneM gUXS\ 
oEniŮa U\z\ko KosSitalizaFMi z SoZodX zaostUzenia +) oUaz 
ŒPieUtelnoŒý. :edłXg aXtoUyZ Eadania PoŮliZ\ Mest eIekt 
klas\, gd\Ů stosoZanie inn\FK inKiEitoUyZ 6*/7�, a nie 
t\lko ePSagliÁoz\n\ �stanoZiĉFeM � ��� lekyZ z teM gUXS\ 
Z SoZ\Ůsz\P EadaniX� SotZieUdziło zPnieMszenie liFzE\ 
KosSitalizaFMi z SoZodX +) oUaz UedXkFMĘ FzĘstoŒFi inn\FK 
nieSoŮĉdan\FK zdaUzeń seUFoZo�naFz\nioZ\FK �tM. XdaUX 
PyzgX, zaZałX seUFa� oEseUZoZanĉ Z EadaniX (03A�
�5(* 287&20(. : taEeli � SUzedstaZiono naMZaŮnieMsze, 
SUzeSUoZadzone dot\FKFzas Eadania z zastosoZanieP 
inKiEitoUyZ 6*/7� >��, ��, ��@.

0eFKanizP\ ZSł\ZaMĉFe na tak zaskakXMĉFe Z\niki 
oEniŮenia U\z\ka zdaUzeń seUFoZo�naFz\nioZ\FK SUzez 
inKiEitoU\ 6*/7� nie sĉ do końFa Soznane. :\daMe siĘ 
Mednak oFz\Ziste, Ůe nie Z\nikaMĉ one Med\nie z ZSł\ZX na 
6*/7� i kontUoli glikePii, PiĘdz\ inn\Pi ze ZzglĘdX na niskĉ 
eksSUesMĘ genyZ dla 6*/7� na SoZieUzFKni kaUdioPioF\�
tyZ, a takŮe ZFzesn\ eIekt działania Z\ŮeM Z\Pienion\FK 
lekyZ na istotne SXnkt\ końFoZe oUaz EUak koUelaFMi PiĘdz\ 
glikePiĉ Fz\ ZaUtoŒFiĉ +EA1c Z tUakFie Ziz\t kontUoln\FK 
a UedXkFMĉ liFzE\ KosSitalizaFMi z SoZodX +).

:ŒUyd istotn\FK Fz\nnikyZ Z\Pienia siĘ ZSł\Z t\FK 
sXEstanFMi na KePostazĘ MonoZĉ Z koPyUkaFK PiokaUdiXP 
FKoU\FK na FXkUz\FĘ. 3UaZidłoZe stĘŮenie MonyZ ZaSnia 
�&a2+�, a takŮe sz\Ekie zPian\ iFK ZeZnĉtUzkoPyUkoZego 
stĘŮenia odgU\ZaMĉ klXFzoZĉ UolĘ Z tUansPisMi s\gnałX 
koPyUkoZego, a ZiĘF odSoZiadaMĉ za SUaZidłoZĉ UegXla�
FMĘ +5 Fz\ skXUFzX PiokaUdioF\tyZ. 1a d\naPikĘ zPian 
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Tabela 2. :\EUane Eadania kliniFzne dot\FzĉFe ZSł\ZX inKiEitoUyZ kotUansSoUteUyZ sodX i glXkoz\ t\SX � �6*/7�, sodium-glucose co-
-transporter 2� na U\z\ko seUFoZo�naFz\nioZe �na SodstaZie >��²��@�

Parametr Nazwa badania

EMPA-REG  
OUTCOME  
[10, 12]

CVD-REAL 2  
[11, 12]

CVD-REAL  
[12]

EASEL  
[12]

CANVAS/ 
/CANVAS-R  

[12]

DECLARE- 
-TIMI 58  

[13]

5odzaMe stosoZa�
n\FK inKiEitoUyZ 
6*/7�

(PSagliÁoz\na 'aSagliÁoz\na�����, 
ePSagliÁoz\na ����, 
iSUagliÁoz\na ����, 
kanagliÁoz\na ����, 
toIogliÁoz\na ����, 
lXseogliÁoz\na ����

KanagliÁoz\na 
�����, 

daSagliÁoz\na 
�����, 

ePSagliÁoz\na  
����

KanagliÁoz\na 
�����, 

ePSagliÁoz\na 
�����, 

daSagliÁoz\na  
�����

KanagliÁoz\na 'aSagliÁoz\na

/iFzEa XFzestni�
kyZ Eadania �n�

> 7000 > 400 000 > 300 000 > 25 000 > 10 000 > 17 000

=aZał seUFa �,�� ��,��²�,��� �,�� ��,��²�,��� %Uak dan\FK �,�� ��,��²�,��� �,�� ��,��²�,��� �,�� ��,��²�,���

8daU PyzgX �,�� ��,��²�,��� �,�� ��,��²�,��� %Uak dan\FK �,�� ��,��²�,��� �,�� ��,��²�,��� �,�� ��,��²�,���

őPieUtelnoŒý �,�� ��,��²�,��� �,�� ��,��²�,��� �,�� ��,��²�,��� �,�� ��,��²�,��� �,�� ��,��²�,��� �,�� ��,��²�,���

+osSitalizaFMa 
z SoZodX nieZ\�
dolnoŒFi seUFa

�,�� ��,��²�,��� �,�� ��,��²�,��� �,�� ��,��²�,��� �,�� ��,��²�,��� �,�� ��,��²�,��� �,�� ��,��²�,���

stĘŮenia MonyZ ZaSnia ZSł\Za stĘŮenie MonyZ sodX UegXlo�
Zane PiĘdz\ inn\Pi SUzez SoPSĘ sodoZo�SotasoZĉ, SoP�
SĘ 1a+�++ �1+(, Na+-H+ exchange�. +ePostaza ³ zaUyZno 
sodoZa, Mak i ZaSnioZa ³ Mest zaFKZiana Z koPyUkaFK 
seUFa FKoU\FK na FXkUz\FĘ. : Z\nikX KiSoksMi, nasilenia Ze�
ZnĉtUzkoPyUkoZ\FK SUoFesyZ anaeUoEoZ\FK doFKodzi do 
Z\tZoUzenia kZasX PlekoZego, a Z eIekFie zPnieMszenia 
S+ ZeZnĉtUzkoPyUkoZego i Z\UyZnaZFzego XUXFKoPienia 
pompy Na+�++, Fo skXtkXMe SUzeładoZanieP F\toSlazP\ 
MonaPi sodoZ\Pi >��@.

,nKiEitoU\ 6*/7�, SoSUzez zPnieMszenie ZeZnĉtUzko�
PyUkoZego stĘŮenia 1a+, SUzesXniĘFie MonyZ ZaSnia do 
PitoFKondUiyZ, a Z konsekZenFMi SoSUaZienie sił\ skXU�
FzX PioF\tyZ, SUoZadzĉ do SoSUaZ\ IXnkFMi skXUFzoZeM 
seUFa i zPnieMszenia akt\ZaFMi XkładX ZsSyłFzXlnego, Fo 
Z\daMe siĘ szFzegylnie istotne Z odniesieniX do seUFa 
FKoUego z oEniŮonĉ IUakFMĉ Z\UzXtoZĉ leZeM koPoU\, na 
SUz\kład Z SUzeEiegX FKoUoE\ ZieńFoZeM, Mak X oSisanego 
SaFMenta.

:edłXg inneM teoUii stosoZanie inKiEitoUyZ 6*/7� zPnieM�
sza stUes oks\daF\Mn\ �ktyU\ odgU\Za istotnĉ UolĘ Z XtUz\�
PaniX SUzeZlekłeM UeakFMi zaSalneM Z tkanFe PiĘŒnia seU�
FoZego FKoUego na FXkUz\FĘ, a Z konsekZenFMi SUoZadzi 
PiĘdz\ inn\Pi do aSoStoz\ i Złyknienia, SUz\Fz\niaMĉF siĘ 
do niekoUz\stnego UePodelingX seUFa�, zPnieMsza SUodXkFMĘ 
Zoln\FK UodnikyZ i Pod\ÀkXMe SUzePianĘ kZasyZ tłXsz�
FzoZ\FK Z koPyUFe, SUeIeUXMĉF Mako sXEstUat UeakFMi kZas 
EetaK\dUoks\PasłoZ\, ktyU\ Mest naMEaUdzieM eneUget\Fznie 
koUz\stn\P zZiĉzkieP >��@.

:aUto takŮe ZsSoPnieý o EezSieFzn\P SUoÀlX ePSa�
gliÁoz\n\. 6tosoZana Z PonoteUaSii ZiĉŮe siĘ z niskiP 
U\z\kieP KiSoglikePii. =e ZzglĘdX na głyZn\ eIekt KiSo�
glikePizXMĉF\, zZiĉzan\ głyZnie z diXUezĉ osPot\Fznĉ, 

Z\Paga ZzglĘdnie SUaZidłoZeM IXnkFMi neUek, natoPiast 
Medn\P z naMFzĘstsz\FK SoZikłań Z zZiĉzkX z glXkozXUiĉ 
sĉ zakaŮenia XkładX PoFzoZo�SłFioZego. -ednakŮe So�
Zikłane zakaŮenia dUyg PoFzoZ\FK �nS. odPiedniFzkoZe 
zaSalenie neUek lXE SosoFzniFa PoFzoSoFKodna� Z\stĘ�
SoZał\ z SodoEnĉ FzĘstoŒFiĉ X SaFMentyZ otUz\PXMĉF\FK 
ePSagliÁoz\nĘ i SlaFeEo. : SUzedstaZian\P SUz\SadkX 
Z tUakFie teUaSii nie oEseUZoZano inIekFMi dUyg PoFzo�
Z\FK, UeMestUoZano natoPiast zPnieMszenie Pas\ Fiała 
i SoSUaZĘ SUoÀlX glikePii, a saP lek E\ł doEUze toleUoZan\ 
SUzez FKoUego. :aUto MeszFze ZsSoPnieý o inn\P SoZi�
kłaniX zZiĉzan\P SUaZdoSodoEnie z Pod\ÀkaFMĉ szlakX 
oks\daFMi tłXszFzyZ, tM. kZasiFĉ ketonoZĉ SUz\ ZzglĘdnie 
SUaZidłoZ\FK glikePiaFK. -ednak Z SUzeSUoZadzon\FK 
EadaniaFK UandoPizoZan\FK XdoZodniono, Ůe U\z\ko ta�
kiego SoZikłania Mest EaUdzo niskie, zZłaszFza X FKoU\FK 
nieZ\PagaMĉF\FK insXlinoteUaSii >��@.

0eFKanizP\ SUoZadzĉFe do nasilenia +) Z\nikaMĉ 
głyZnie z tUzeFK SUz\Fz\n ³ zZiĘkszenia oEFiĉŮenia ZstĘS�
nego �preload�, oEFiĉŮenia nastĘSFzego �afterload� oUaz 
zdolnoŒFi ÅskXUFzoZeMµ PiokaUdioF\tyZ. :edłXg oEeFnego 
stanX Ziedz\ inKiEitoU\ 6*/7� działaMĉ ZielokieUXnkoZo. 
3oSUzez diXUezĘ osPot\Fznĉ i zPnieMszenie iloŒFi kUZi 
kUĉŮĉFeM zPnieMszaMĉ preload. : Z\nikX oEniŮenia FiŒnienia 
tĘtniFzego oUaz oSoUX naFz\nioZego zPnieMszaMĉ afterload. 
3onadto, ZSł\ZaMĉF na KePostazĘ MonyZ sodoZ\FK i ZaS�
nioZ\FK Z koPyUkaFK, ZSł\ZaMĉ na siłĘ i ÅMakoŒýµ skXUFzX 
PiokaUdioF\tyZ.

: ���� UokX Z APeU\Fe >��@ Xkazał siĘ konsensXs, 
Z ktyU\P Z\soko Soz\FMonoZano inKiEitoU\ 6*/7� Z al�
goU\tPie leFzenia FKoU\FK z FXkUz\Fĉ t\SX � i FKoUoEĉ 
ZieńFoZĉ. -XŮ na SozioPie edXkaFMi dot\FzĉFeM zPia�
n\ st\lX Ů\Fia oUaz ZłĉFzenia PetIoUPin\ zaleFa siĘ 
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UozZaŮenie dołĉFzenia PiĘdz\ inn\Pi inKiEitoUa 6*/7�  
�patrz ryc. 1).

Wnioski

(PSagliÁoz\na Mest noZ\P naUzĘdzieP teUaSeXt\Fzn\P dla 
SaFMentyZ z +)U() i ZsSyłistnieMĉFĉ FXkUz\Fĉ. 3Uzedsta�
Zion\ SUz\Sadek kliniFzn\ SaFMenta oEFiĉŮonego liFzn\Pi 
FKoUoEaPi toZaUz\szĉF\Pi ZskazXMe na dXŮ\ Xdział eP�
SagliÁoz\n\ Z teUaSii +)U(), o Fz\P ŒZiadFz\ Z\stĉSienie 

zaostUzenia nieZ\dolnoŒFi seUFa z konieFznoŒFiĉ KosSitali�
zaFMi So odstaZieniX lekX X SaFMenta leFzonego oSt\Palnĉ 
standaUdoZĉ teUaSiĉ dla +)U() z XŮ\FieP A51,. 2Sisan\ 
SUz\Sadek SokazXMe Mak istotne PoŮe E\ý ZFzesne ZdUa�
Ůanie noZoFzesneM IaUPakoteUaSii i stosoZanie zaleFeń 
toZaUz\stZ eksSeUFkiFK Z FodzienneM SUakt\Fe kliniFzneM.

.onfliNt interesyZ

8dział Z EadaniX kliniFzn\P z zastosoZanieP ePSagliÁoz\n\.

Rycina 1. AlgoU\tP leFzenia SaFMenta z FXkUz\Fĉ t\SX � oUaz FKoUoEĉ ZieńFoZĉ �na SodstaZie >��@�� %3 �blood pressure� ³ FiŒnienie tĘtniFze� 
A6A �acetylsalicylic acid� ³ kZas aFet\losaliF\loZ\� 6*/7� �sodium-glucose co-transporter 2� ³ kotUansSoUteU sodX i glXkoz\ t\SX �

Pacjent z cukrzycą typu 2 oraz chorobą wieńcową

Zalecenia dotyczące zmiany stylu życia, obniżenia wartości BP 
i stężenia lipidów, terapia za pomocą ASA 

oraz lekami zmniejszającymi glikemię (metformina)

Rozważ zastosowanie inhibitora SGLT2 
lub analogów inkretyn o udowodnionych 

korzyściach sercowo-naczyniowych

Omów możliwe terapie z pacjentem

Dołącz analog 
inkretyn

Bez dodatkowej 
terapii

Dołącz inhibitor 
SGLT2

Abstract
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A EUeak in SKaUPaFotKeUaS\ ZitK ePSagliÁozin in a Satient 
ZitK KeaUt IailXUe ZitK UedXFed eMeFtion IUaFtion  

and KosSitalization FaXsed E\ e[aFeUEation oI KeaUt IailXUe

3UzeUZa Z teUaSii ePSagliÁoz\nĉ X SaFMenta z nieZ\dolnoŒFiĉ seUFa z oEniŮonĉ 
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Abstract
A �� \eaU�old Pan ZitK seYeUe leIt YentUiFXlaU d\sIXnFtion Zas adPitted dXe to e[aFeUEation oI FKUoniF KeaUt IailXUe ZitK 
UedXFed leIt YentUiFXlaU eMeFtion IUaFtion. 'XUing KosSitalisation, standaUd KeaUt IailXUe tUeatPent Zas Xsed, EXt ZitK 
a PodiÀFation oI SKaUPaFotKeUaS\ to addUess FonFXUUent Fonditions inFlXding diaEetes. +eUe Ze disFXss tKis Fase and 
tKe FXUUent state oI knoZledge UegaUding tKe EeneÀFial eIIeFts oI ePSagliÁozin.

Ke\ ZoUds� KeaUt IailXUe ZitK UedXFed eMeFtion IUaFtion, ePSagliÁozin
)olia &aUdiologiFa ����� ��, �� ���²���

Introduction

*Xidelines IUoP tKe (XUoSean 6oFiet\ oI &aUdiolog\ �(6&� 
>�@ state tKat KeaUt IailXUe �+)� is a set oI t\SiFal seFon�
daU\ s\PStoPs inFlXding sKoUtness oI EUeatK, sZelling oI 
tKe loZeU liPEs, and UedXFed toleUanFe to stUain. 7Kese 
s\PStoPs Fan Ee aFFoPSanied E\ neFk Yasodilation, lXng 
FUaFkles, and SeUiSKeUal oedePa FaXsed E\ distXUEanFes in 
FaUdiaF stUXFtXUe and�oU IXnFtion, FaXsing UedXFed FaUdiaF 
oXtSXt and�oU inFUeased intUaFaUdiaF SUessXUe at Uest and 
dXUing stUain. 6\PStoP intensit\ is Eased on tKe 1eZ <oUk 
+eaUt AssoFiation·s FlassiÀFation, an iPSoUtant PeasXUe 
IoU assessing Satients ZitK KeaUt IailXUe, eYen tKoXgK it 
FoUUelates onl\ Zeakl\ ZitK Post oI tKe SaUaPeteUs UeleYant 
to leIt YentUiFXlaU IXnFtion >�@. ,t is UeFognised tKat an\ 
e[aFeUEation oI s\PStoPs in tKe 1<+A FlassiÀFation is 
linked to KigKeU Uisks oI KosSitalisation and deatK >�, �@.

0oUeoYeU, FonFXUUent Fonditions Fan e[aFeUEate s\PS�
toPs oI +), tKXs inFUeasing tKe Uisk oI KosSitalisation and 
deatK dXe to ZoUsening +). AFFoUding to (6& gXidelines, 
tKe additional SUesenFe oI diaEetes is linked to UedXFed 
SK\siFal IXnFtion and a ZoUse SUognosis. 6tXdies E\ )Ua�
PingKaP >�@ sKoZed tKat tKe Uisk oI +) in a diaEetiF Satient 
is alPost �.� tiPes KigKeU in Pen, and � tiPes KigKeU in 
ZoPen, FoPSaUed to non�diaEetiF indiYidXals. ,t Zas also 
sKoZn tKat a �� inFUease in gl\Fated KaePogloEin FaXses 
an �� inFUease in tKe Uisk oI KeaUt IailXUe, iUUesSeFtiYe oI 
age, SUesenFe oI FoUonaU\ KeaUt disease, Elood SUessXUe, 
oU oEesit\ >�@. 

,n addition, tKe UelationsKiS EetZeen KeaUt IailXUe 
and diaEetes is a doXEle�edged sZoUd, EeFaXse diaEetiF 
Satients aUe at gUeateU Uisk oI deYeloSing KeaUt IailXUe dXe 
to SUoFesses taking SlaFe in tKe FaUdioYasFXlaU s\steP. 
+\SeUinsXlinaePia, K\SeUgl\FaePia, aFidosis and insXlin 
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UesistanFe aUe IaFtoUs FaXsing KeaUt UePodelling E\ Po�
diI\ing FellXlaU SatKZa\s in FaUdioP\oF\tes. 7Zo doPinant 
SUoFesses in tKe diaEetiF KeaUt KaYe Eeen identiÀed. 7Ke 
ÀUst is leIt YentUiFXlaU �/9� d\sIXnFtion FaXsed Postl\ E\ 
tKe into[iFation oI FaUdioP\oF\tes E\ tKe sXEstUates oI 
inFoUUeFt PetaEoliF SUoFesses taking SlaFe in tKe Fell, 
inFlXding stoUage oI IUee Iatt\ aFids, leading to liSidosis oI 
KeaUt Fells, alteUed intUa� and e[tUaFellXlaU PetaEolite Ea�
lanFe, and FaUdioP\oF\te eleFtUoSK\siologiFal SUoSeUties. 
,n tKis UesSeFt, one sKoXld also FonsideU PodiÀFations to 
PetaEoliF SatKZa\s, PitoFKondUial d\sIXnFtion and o[idati�
Ye stUess, and daPage to tKe YasFXlaU endotKeliXP, ZKiFK 
Fan all lead to KeaUt PXsFle neFUosis. 7Ke seFond SUoFess 
is tKat oI FKUoniF inÁaPPation, ZKiFK is assoFiated ZitK 
inFUeased Follagen s\ntKesis and ÀEUosis >�@.

'iaEetiF Satients FoPPonl\ KaYe s\stoliF and diastoliF 
d\sIXnFtion and aUUK\tKPia. 'iaEetiF Sol\neXUoSatK\ and 
tKe inYolYePent oI tKe s\PSatKetiF neUYoXs s\steP, along 
ZitK ÀEUotiF FKanges in tKe KeaUt and UedXFed eMeFtion 
IXnFtion, SUedisSose tKese Satients to tKe deYeloSPent oI 
aUUK\tKPias, inFlXding liIe�tKUeatening YentUiFXlaU aUUK\tK�
Pias.

Case description

A �� \eaU�old Pale Zas adPitted ZitK Flass ,,, KeaUt IailXUe 
aFFoUding to tKe 1<+A, i.e. sKoUtness oI EUeatK, oedePa 
oI tKe loZeU liPEs XS to tKe knees, and Elood SUessXUe oI 
������ PP +g. 7Ke Satient Zas ZaUP and daPS as SeU 
)oUUesteU·s FlassiÀFation. 

3atient KistoU\�
 — seYeUe s\stoliF d\sIXnFtion oI tKe /9�
 — iPSlantation oI a FaUdiaF Ues\nFKUonisation tKeUaS\ 

deÀEUillatoU �&57�'��
 — PodeUate aoUtiF stenosis�
 — FKUoniF FoUonaU\ KeaUt disease ² FaUdiaF inIaUFtion ZitK 

67�segPent eleYation in tKe Zall oI tKe loZeU and UigKt 
YentUiFles tUeated ZitK tZo XnsXFFessIXl attePSts at Ue�
YasFXlaUisation oI tKe UigKt FoUonaU\ aUteU\, FoPSliFated 
E\ tUansient tKiUd degUee atUioYentUiFXlaU EloFk� IolloZ�
ing tKe inIaUFtion, 67�segPent Zas no longeU eleYated, 
and Zas tUeated ZitK angioSlast\ oI tKe FiUFXPÁe[ 
EUanFK oI tKe FoUonaU\ aUteU\ ZitK iPSlantation oI tZo 
dUXg�elXting stent �'(6� stents�

 — aUteUial K\SeUtension �Elood SUessXUe Pa[. ������ PP +g��
 — t\Se � diaEetes FXUUentl\ tUeated ZitK PetIoUPin 

therapy;
 — Pi[ed K\SeUliSidePia FXUUentl\ tUeated ZitK statins�
 — oEesit\ >Eod\ Pass inde[ �%0,� ��.�� kg�P2, KeigKt� 

��� FP, Eod\ ZeigKt� ��� kg@, PetaEoliF s\ndUoPe�
 — SaUo[\sPal atUial ÀEUillation.

/aEoUatoU\ stXdies IoXnd signiÀFant deYiations IUoP 
tKe noUP in tKe IolloZing SaUaPeteUs� UedXFed kidne\ 

SaUaPeteUs, inFUeased leYels oI glXFose, tUigl\FeUides and 
1�teUPinal SUo�%�t\Se natUiXUetiF SeStide �17�SUo%13�, 
tKoXgK, dXe to tKe Satient·s oEesit\, tKese SaUaPeteUs 
aUe Fonsistent ZitK tKe otKeU s\PStoPs SUesented E\ tKe 
Satient �7aEle � ³ sta\ ��.

2n adPission to tKe KosSital, an eleFtUoFaUdiogUaP 
�(&*� IoXnd a UegXlaU sinXs UK\tKP oI ���Pin ZitK t\Se 
atUial s\nFKUonoXs EiYentUiFXlaU SaFing �A6�%i93� stiPXla�
tion, and FoUUeFt stiPXlation and sensing Zas IoXnd.

'XUing KosSitalisation, anotKeU (&* FonÀUPed seYeUe 
s\stoliF d\sIXnFtion oI tKe leIt YentUiFle >leIt YentUiFXlaU 
eMeFtion IUaFtion �/9()� ���, leIt YentUiFXlaU end�diastoliF 
diaPeteU �/9('d� �� PP, end�diastoliF YolXPe�e[Kalation 
YolXPe >('9�(9@ ������� P/� ZitK segPental d\sIXnFtion 
oI FontUaFtilit\ oI tKe loZeU and EaFk Zalls and PodeUate 
aoUtiF stenosis and iPSaiUed FontUaFtile IXnFtion oI tKe 
enlaUged UigKt YentUiFle >tUiFXsSid annXlaU Slane s\stoliF 
e[FXUsion �7A36(� �� PP, 6· � FP�s, UigKt YentUiFXlaU 
diaPeteU SUo[iPal �59' SUo[� �� PP@.

'XUing KosSitalisation, tKe Satient UeFeiYed intensiYe 
intUaYenoXs diXUetiFs and standaUd tKeUaS\ IoU +) Zas 
Paintained >angiotensin�FonYeUting enz\Pe �A&(� inKiEi�
toUs, Eeta�EloFkeUs, PineUaloFoUtiFoid UeFeStoU antagonists 
�05A�@. 7Ke Satient·s geneUal Fondition and KeaUt IailXUe 
s\PStoPs iPSUoYed. A ��PinXte Zalk test ���0:7� Zas 
FondXFted, in ZKiFK tKe Satient aFKieYed ��� P.

A FontUol FoUonaU\ angiogUaSK\ sKoZed a good Ue�
sSonse to tKe stent iPSlanted in tKe FiUFXPÁe[ EUanFK 
and tKe aPSXtated UigKt FoUonaU\ aUteU\, FUeating FollateUal 
FiUFXlation. 7Ke Satient TXaliÀed IoU IXUtKeU FonseUYatiYe 
tUeatPent.

7Ke Satient·s 0A*,& �0eta�Anal\sis *loEal *UoXS in 
&KUoniF +eaUt )ailXUe� SUognostiF sFoUe Zas IoXnd to Ee 
seUioXs ³ �� Soints, ZitK ��\eaU PoUtalit\ oI ��.�� and 
��\eaU PoUtalit\ oI ��.��. 3UioU to Eeing disFKaUged, tKe 
Satient·s diaEetes tUeatPent Zas PodiÀed ZitK tKe addition 
oI ePSagliÁozin to PetIoUPin.

7Ke Satient Zas disFKaUged to oXtSatient FaUe on tKe 
IolloZing PediFations� daEigatUan � ï ��� Pg, atoUYastatin 
�� Pg, EisoSUolol �.� Pg, aPiodaUone ��� Pg, UaPiSUil 
� Pg, leUFanidiSine �� Pg, eSleUenone �� Pg, SantoSUa�
zole �� Pg, ePSagliÁozin �� Pg, toUasePide �� Pg, and 
PetIoUPin � ï ��� Pg.

7Zo PontKs aIteU KosSitalisation, dXUing a IolloZ�XS Yisit 
at a FaUdiolog\ FliniF, a staEle FliniFal state Zas oEseUYed 
ZitK a satisIaFtoU\ �1<+A Flass ,,� stUain toleUanFe, and 
ZitK 17�SUo%13 oI ��� Sg�d/. 7Ke &57 IoXnd a signiÀFant 
UedXFtion in oEstUXFtion, FoUUesSonding ZitK iPSUoYed 
FliniFal oXtFoPes.

AIteU IoXU PontKs, tKe Satient Zas onFe again Kos�
Sitalised dXe to an e[aFeUEation oI +), ZitK 17�SUo%13 
oI �,��� Sg�P/, and dXUing tKis sta\ Ke Zas inFlXded in 
a saFXEitUil�YalsaUtan tUeatPent SUogUaPPe at a dosage 
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oI ������ Pg. )oU PoUe tKan a \eaU Ke Zas FliniFall\ 
staEle and did not UeTXiUe IXUtKeU KosSitalisation dXe to 
+) e[aFeUEations.

7Ke ne[t KosSitalisation Zas dXe to an aiUZa\ inIeFtion, 
dXUing ZKiFK Kis +) ZoUsened. 7Ke Satient Zas KosSitalised 
in tKe Uegional deSaUtPent IoU inteUnal PediFine dXe to 
oUtKoSnea, FoXgKing XS \elloZ�gUe\ ÁXid oYeU tKe FoXUse 
oI tKe aiUZa\ inIeFtion, and inFUeasing loZeU liPE oedePa. 
:Kile Eeing adPitted, a XUine test deteFted gl\FosXUia, ZitK 
YenoXs Elood glXFose leYels oI ��� Pg�d/ �7aEle � ³ sta\ ��,  
ZKiFK Zas FonsideUed to Ee tKe UesXlt oI ePSagliÁozin 
tUeatPent. )olloZing antiEiotiF tUeatPent and intUaYenoXs 
diXUetiFs, tKe Satient Zas disFKaUged ZitK FliniFal iPSUoYe�
Pents. (PSagliÁozin tUeatPent Zas disFontinXed.

AIteU a Yisit to a FaUdiolog\ FliniF tKUee PontKs aIteU tKe 
SUeYioXs KosSitalisation, dXe to a notaEle inFUease in Eod\ 
ZeigKt �aUoXnd �� kg�, e[aFeUEation oI loZeU liPE oedePa 
XS to tKe knees, and ZoUsening oI +) XS to 1<+A &lass ,,,�,9, 
 tKe Satient Zas UeIeUUed to tKe KosSital ZitK aFXte KeaUt 
IailXUe. 5esXlts oI laEoUatoU\ stXdies aUe sKoZn in 7aEle � ³ 
sta\ �. )Xll tUeatPent IoU FaUdiaF IailXUe Zas giYen, inFlXding 
intUaYenoXs diXUetiFs and leYosiPendan inIXsion, UesXlting 
in signiÀFant FliniFal iPSUoYePent, UedXFed Eod\ ZeigKt 
and deFUeased oedePa and EUeatKlessness. )olloZing 

disFKaUge, dXe to a Uesting KeaUt Uate �+5� aEoYe ���Pin, 
additional tUeatPent ZitK tKe Eeta�EloFkeU iYaEUadine Zas 
SUesFUiEed. *l\Fated KaePogloEin Zas �.���, sXggestiYe oI 
XnsatisIaFtoU\ leYels oI gl\FaePia in tKe last tKUee PontKs 
in tKe Uange oI ��.� PPol�/ ���� Pg�d/�.

)oU tKis Satient, SUeYioXs non�SKaUPaFologiFal tUeat�
Pents ZeUe XnIoUtXnatel\ XnsXFFessIXl. ,t sKoXld Ee 
ePSKasised tKat PoUEid oEesit\ �%0, ��.�� kg�P2) is 
linked to K\SeUinsXlinePia, leading to tKe aFtiYation oI tKe 
Uenin²angiotensin²aldosteUone �5AA� s\steP and UeneZed 
+) e[aFeUEations. 2n tKe otKeU Kand, tUeating tKis t\Se oI 
Satient ZitK insXlin, ZKiFK FaXses sodiXP Uetention ZitK 
siPXltaneoXs deFUease oI gl\FosXUia, Fan inFUease ÁXid 
Uetention and ZoXld tKeUeIoUe not Ee an oStiPal solXtion. 
AIteU tKe Satient EeFaPe FliniFall\ staEle dXUing tKe SeUi�
disFKaUge SeUiod, ePSagliÁozin tUeatPent Zas UesXPed. ,n 
a ��0:7, tKe Satient aFKieYed a distanFe oI ��� P. 7Ke Sa�
tient Zas giYen IXll inIoUPation UegaUding +) and diaEetes.

7Ke Satient Zas disFKaUged KoPe ZitK non�SKaUPa�
FologiFal tUeatPent sXggestions and ZitK tKe IolloZing 
UeFoPPendations oI SKaUPaFotKeUaS\� daEigatUan � ï  
ï ��� Pg, saFXEitUil�YalsaUtan � ï ������ Pg, iYaEUadine 
� ï � Pg, atoUYastatin �� Pg, EisoSUolol �� Pg, aPio�
daUone ��� Pg, leUFanidiSine �� Pg, eSleUenone �� Pg, 

Table 1. 5esXlts oI EasiF laEoUatoU\ stXdies dXUing FonseFXtiYe KosSitalisations

Parameter Result Normal

Stay 1 Stay 2 Stay 3

:%& >ï ��3�μ/@ 7.30 10.57 6.84 4.00–11.00

5%& >ï ��6�µ/@ 5.32 4.38 4.84 4.20–6.10

+E >g�d/@ 15.9 14.2 15.1 14.0–18.0

7& >PPol�/@ 3.83 1ot deteUPined 5.07 3.00–5.00

/'/ >PPol�/@ 1.25 1ot deteUPined 2.59 < 1.80

+'/ >PPol�/@ 0.95 1ot deteUPined 1.24 > 1.00

7* >PPol�/@ 3.58 1ot deteUPined 2.73 < 1.70

*lXFose >Pg�d/@ 8.55 8.28 7.97 4.1–5.5

Creatine [µPol�/@ 148 150 131.7 59–104.0

e*)5 >P/�Pin��.�� P2] 46.5 54.44 67 > 60

1a >PPol�/@ 136 141 140.1 136–146

K >PPol�/@ 4.38 4.30 4.26 3.5–5.1

AsSA7 >8�/@ 34 1ot deteUPined 36.7 0–35

AlA7 >8�/@ 35 30 28.8 0–45

&53 >Pg�/@ 2.9 8.48 2.8 0–6.0

76+ >µ,8�/@ 0.672 1ot deteUPined 0.588 0.27–4.20

17�SUo%13 >Sg�P/@ 488 1ot deteUPined 324.7 < 125

7n7 >ng�P/@ 1ot deteUPined 1ot deteUPined 39 < 14
:%& ³ ZKite Elood FoXnt� 5%& ³ Ued Elood FoXnt� +E ³ KaePogloEin� 7& ³ total FKolesteUol� /'/ ³ loZ�densit\ liSoSUoteins� +'/ ³ KigK�densit\ liSoSUoteins� 7* ³ tUigl\FeUides� e*)5 ³ estiPated gloPeUXlaU 
ÀltUation Uate� 1a ³ FalFiXP� K ³ SotasiXP� AsSA7 ³ asSaUtate aPinotUansIeUase� AlA7 ³ alanine aPinotUansIeUase� &53 ³ &�UeaFtiYe SUotein� 76+ ³ tK\Uoid�stiPXlating KoUPone� 17�SUo%13 ³ 1�teUPinal 
SUo�%�t\Se natUiXUetiF SeStide� 7n7 ³ tUoSonin 7
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SantoSUazole �� Pg, ePSagliÁozin �� Pg, IXUosePide 
�� Pg, toUasePide �� Pg, and PetIoUPin � ï �,��� Pg. 
2n tKe aEoYe tUeatPent, sXEseTXent FontUol FKeFk�XSs 
SUesented a staEle FliniFal SiFtXUe, ZitK aUteUial Elood SUes�
sXUe oI ������ PP +g, Iasting gl\FaePia XS to ��� Pg�d/, 
and a UedXFtion in Eod\ Pass oI � kg. ,n an (&* tKeUe 
Zas a sligKt iPSUoYePent in leIt YentUiFXlaU s\stoliF IXnF�
tion �/9() ���� and a UedXFtion in /9('d to �� PP. ,n 
eUgosSiUoPetU\ ZitK a load oI ��� :, tKe Satient aFKieYed 
a 922 oI ��.�� P/�kg�Pin, UesSiUatoU\ e[FKange Uatio �5(5� 
�.��, 922 anaeUoEiF tKUesKold �A7� 10.42 P/�kg�Pin. 7Ke 
FXUUent tKeUaS\ Zas Paintained. 

Discussion

:e SUesent tKe Fase oI a Satient ZitK KeaUt IailXUe and Ue�
dXFed eMeFtion IUaFtion oI tKe leIt YentUiFle �+)U(5� tUeated 
aFFoUding to FXUUent UeFoPPendations ZitK tKe neZest 
tKeUaS\ IoU +)U(), inFlXding A71 UeFeStoU antagonists IoU 
angiotensin ,, and neSUil\sin inKiEitoU �A51,, angiotensin 
UeFeStoU�neSUil\sin inKiEitoU� and ePSagliÁozin. )olloZing 
gXidelines, ePSagliÁozin Kas Flass ,,a UeFoPPendations 
ZitK a data UeliaEilit\ leYel oI %, and is UeFoPPended IoU 
tKe SUeYention oU dela\ oI +) and inFUeased liIesSan.

6odiXP�glXFose Fo�tUansSoUteU � �6*/7�� inKiEitoUs 
aUe aPong tKe neZest dUXg Flasses IoU tKe tUeatPent oI 
diaEetes. 7KeiU Pode oI aFtion is tKoXgKt to Ee linked to 
tKe Uenal tXEXle e[FUetion oI glXFose into tKe XUine �gl\Fo�
sXUia� E\ UedXFing UeYeUse glXFose tUansSoUt. 2Zing to tKe 
UegXlation oI tKeiU stUengtK in UesSonse to Elood glXFose 
FonFentUation, tKe Uisk oI K\Sogl\FaePia ZitK tKese dUXgs 
is UelatiYel\ loZ, ZKiFK alloZs IoU tKeiU FoPEination ZitK 

SUaFtiFall\ all gUoXSs oI antidiaEetiF dUXgs. 7Ke e[SeFted 
UedXFtion in leYels oI gl\Fated KaePogloEin oYeU tKe FoXUse 
oI Xsing tKe aIoUePentioned gUoXS oI dUXgs is �.�²�.� >�@. 
'Xe to tKe PeFKanisP oI UeYeUse tUansSoUt, gl\FosXUia is 
aFFoPSanied in tKese Satients E\ natUiXUesis. %eFaXse oI 
tKis, tKe aEoYe PediFations aUe FKaUaFteUised E\ diXUetiF 
eIIeFts, ZKiFK lead to UedXFed FiUFXlating Elood YolXPe, 
deFUeased Eod\ Pass �UedXFed oYeU�K\dUation�, UedXFed 
aUteUial Elood SUessXUe, and inFUeased KaePatoFUit >�@.  
0oUeoYeU, tKe aEoYe gUoXS oI dUXgs FaXses iPSUoYePents 
in aEdoPinal oEesit\, XUiF aFid leYels, and PiFUoalEXPi�
nXUia >�@.

A gUoZing nXPEeU oI SXEliFations KaYe sKoZn a SositiYe 
eIIeFt oI ePSagliÁozin on PaMoU adYeUse FaUdiaF eYents 
�0A&( ³ deÀned as deatK IUoP FaUdioYasFXlaU FaXses, 
non�letKal stUokes oU FaUdiaF inIaUFtions� and deFUeased 
KosSitalisations dXe to +) e[aFeUEations ² a UesXlt not seen 
ZitK otKeU FoPPonl\ Xsed diaEetes dUXg gUoXSs.

7Ke (03A�5(* 287&20( stXd\ >��@ IoXnd a ��� 
deFUease in tKe Uisk oI KosSitalisation dXe to e[aFeUEated 
KeaUt IailXUe in tKe gUoXS tUeated ZitK ePSagliÁozin. 'Xe 
to tKe IaFt tKat tKe (03A�5(* 287&20( stXd\ Zas not de�
diFated to an +) SoSXlation, a IXUtKeU stXd\ Zas designed 
in tKis Satient gUoXS to estaElisK tKe SlaFe oI ePSagliÁozin 
in tKe tUeatPent oI +) Satients. 

7Ke &9'�5(A/ � stXd\ >��@, FoPSUising oYeU ���,��� Sa�
tients ZitK t\Se � diaEetes IUoP si[ FoXntUies, FonÀUPed 
tKat tKe Xse oI dUXgs IUoP tKe aEoYe gUoXS UedXFes tKe 
Uisk oI KosSitalisation dXe to e[aFeUEation oI KeaUt IailXUe 
as Zell as PoUtalit\. AFFoUding to tKe aXtKoUs oI tKe stXd\, 
a Flass eIIeFt Pa\ Ee SossiEle, as Xsing otKeU 6*/7� inKi�
EitoUs and not onl\ ePSagliÁozin �Paking XS less tKan ��� 

Table 2. 6eleFted FliniFal stXdies on tKe eIIeFt oI sodiXP�glXFose Fo�tUansSoUteU � �6*/7�� inKiEitoUs on FaUdioYasFXlaU Uisk

Parameter Name of study

EMPA-REG 
OUTCOME 
[10, 12]

CVD-REAL 2  
[11, 12]

CVD-REAL [12] EASEL [12] CANVAS/ 
/CANVAS-R 

[12]

DECLARE-TIMI 
58 [13]

7\Se oI 6*/7� 
inKiEitoU Xsed

(PSagliÁozin 'aSagliÁozin �����, 
ePSagliÁozin ����, 
iSUagliÁozin ����, 
FanagliÁozin ����, 
toIogliÁozin ����, 
lXseogliÁozin ����

&anagliÁozin �����, 
daSagliÁozin �����, 
ePSagliÁozin ����

&anagliÁozin �����, 
ePSagliÁozin �����, 
daSagliÁozin �����

&anagliÁozin 'aSagliÁozin

1XPEeU oI  
participants

N > 7,000 N > 400,000 N > 300,000 N > 25,000 N > 10,000 N > 17,000

+eaUt attaFk 0.87 
(0.70–1.09)

0.81 
(0.74–0.88)

No data 0.81 
(0.64–1.03)

0.89 
(0.73–1.09)

0.89 
(0.77–1.01)

6tUoke 1.18 
(0.89–1.56)

0.68 
(0.55–0.84)

No data 0.85 
(0.66–1.10)

0.87 
(0.69–1.09)

1.01 
(0.84–1.21)

Mortality 0.68 
(0.57–0.82)

0.51 
(0.37–0.70)

0.49 
(0.41–0.57)

0.57 
(0.49–0.66)

0.87 
(0.74–1.01)

0.93 
(0.82–1.04)

+osSitalisation dXe 
to KeaUt IailXUe

0.65 
(0.50–0.85)

0.64 
(0.50–0.82)

0.61 
(0.51–0.73)

0.57 
(0.45–0.73)

0.67 
(0.52–0.87)

0.73 
(0.61–0.88)
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oI tKe dUXgs IUoP tKis gUoXS in tKe aEoYe stXd\�, FonÀUPed 
tKe UedXFtion in tKe nXPEeU oI KosSitalisations dXe to KeaUt 
IailXUe and a UedXFtion in otKeU adYeUse FaUdiaF eYents sXFK 
as stUoke and FaUdiaF inIaUFtion oEseUYed in tKe (03A�5(* 
287&20( stXd\. 7aEle � sKoZs tKe Post iPSoUtant stXdies 
on 6*/7� inKiEitoUs FondXFted so IaU >��, ��, ��@.

7Ke PeFKanisPs EeKind sXFK a sXUSUising UedXFtion 
in PaMoU adYeUse FaUdiaF eYents E\ 6*/7� inKiEitoUs aUe 
not IXll\ XndeUstood. +oZeYeU, it aSSeaUs oEYioXs tKat 
tKe\ aUe not FaXsed onl\ E\ tKe eIIeFts on 6*/7� oU dXe 
to FontUolling leYels oI gl\FaePia, oZing to �aPongst otKeU 
IaFtoUs� a loZ e[SUession oI 6*/7� genes on tKe sXUIaFe 
oI FaUdioP\oF\tes, eaUl\ aFtion oI tKe aEoYe dUXgs on 
iPSoUtant endSoints, and tKe aEsenFe oI a FoUUelation 
EetZeen leYels oI gl\FaePia and gl\Fated KaePogloEin 
dXUing FontUol Yisits, and a UedXFtion in KosSitalisations dXe 
to KeaUt IailXUe. APong tKe signiÀFant IaFtoUs, tKe eIIeFt 
oI tKese sXEstanFes on KaePostasis in diaEetiF P\oFaU�
dioF\tes is oIten Fited. An aSSUoSUiate &a2+ concentration 
and UaSid FKanges in its intUaFellXlaU FonFentUation Sla\ 
a ke\ Uole in tUansPitting FellXlaU signals, and is tKeUeIoUe 
UesSonsiEle IoU tKe aSSUoSUiate UegXlation oI FaUdiaF UK\tKP 
and P\oFaUdioF\te FontUaFtion. 7Ke d\naPiFs oI FalFiXP 
leYels aUe aIIeFted E\ sodiXP leYels, ZKiFK aUe UegXlated E\ 
sodiXP�SotassiXP SXPSs oU 1a+�++ SXPSs �1+(�. 6odiXP 
and FalFiXP KaePostasis in diaEetiF Satients is d\sUegX�
lated. +\So[ia, oU tKe inFUease in intUaFellXlaU anaeUoEiF 
SUoFesses, tUiggeUs laFtiF aFid SUodXFtion and a FonseTXent 
deFUease oI intUaFellXlaU S+ and 1a+�++ SXPS aFtiYation, 
UesXlting in e[FessiYe intUaFellXlaU sodiXP >��@.

7KUoXgK a FoPEination oI UedXFed intUaFellXlaU 1a+ 
leYels and iPSUoYed PitoFKondUial FalFiXP tUansSoUt, and 
FonseTXentl\ iPSUoYed P\oF\te FontUaFtion stUengtK, 
6*/7� inKiEitoUs lead to iPSUoYed FontUaFtile IXnFtion in 
tKe KeaUt and UedXFe SaUas\PSatKetiF neUYoXs s\steP 

aFtiYation. 7Kis is iPSoUtant in UesSeFt oI FoUonaU\ disease�
�aIÁiFted KeaUts ZitK leIt YentUiFle eMeFtion IUaFtion iPSaiU�
Pent, sXFK as in tKe Satient in oXU Fase.

AFFoUding to anotKeU tKeoU\, tKe Xse oI 6*/7� inKiEitoUs 
UedXFes o[idatiYe stUess, ZKiFK Sla\s an iPSoUtant Uole in 
Paintaining a FKUoniF inÁaPPatoU\ UesSonse, aSoStosis 
and ÀEUosis in diaEetiF Satients· KeaUt PXsFle, leading to 
XnIaYoXUaEle KeaUt UePodelling and Iatt\ aFid PetaEolisP 
PodiÀFation, ZitK a SUeIeUenFe IoU Eeta�K\dUo[\EXt\UiF aFid 
as a sXEstUate, ZKiFK is tKe Post eneUgetiFall\ IaYoXUaEle 
FoPSoXnd >��@.

,t is also ZoUtK Pentioning tKe saIet\ SUoÀle oI eP�
SagliÁozin. :Ken Xsed as a PonotKeUaS\, it FaUUies a loZ 
Uisk oI K\Sogl\FaePia. 'Xe to tKe Pain K\Sogl\FaePia�
�indXFing eIIeFt Eeing assoFiated Painl\ ZitK osPotiF 
diXUesis, Xse oI tKis dUXg UeTXiUes UelatiYel\ noUPal kidne\ 
IXnFtion. +oZeYeU, one oI tKe Post FoPPon FoPSliFations 
oI gl\FosXUia is XUogenital inIeFtion, ZitK FoPSliFations oI 
XUinaU\ tUaFt inIeFtions sXFK as S\eloneSKUitis oU XUoseSsis 
oFFXUUing ZitK siPilaU IUeTXenF\ in Satients taking eitKeU 
ePSagliÁozin oU a SlaFeEo. ,n tKis Fase, no XUinaU\ tUaFt 
inIeFtions ZeUe oEseUYed oYeU tKe FoXUse oI tUeatPent, 
ZKile Eod\ Pass UedXFtion and iPSUoYed gl\FaePiF SUoÀle 
ZeUe oEseUYed, and tKe PediFation itselI Zas Zell toleUated 
E\ tKe Satient. ,t is also ZoUtK Pentioning a diIIeUent FoP�
SliFation tKat is SUoEaEl\ Uelated to liSid o[idation SatKZa\ 
alteUations, sXFK as ketoaFidosis ZitK UelatiYel\ noUPal 
gl\FaePiF leYels. +oZeYeU, UandoPised stXdies KaYe sKoZn 
tKat sXFK FoPSliFations aUe UaUe in Satients not UeTXiUing 
insXlin tKeUaS\ >��@.

0eFKanisPs leading to KeaUt IailXUe e[aFeUEations 
Postl\ KaYe tKUee FaXses� inFUeased SUeload, inFUeased 
aIteUload, and deFUeased P\oFaUdioF\te FontUaFtile aEilit\. 
AFFoUding to tKe FXUUent state oI knoZledge, 6*/7� inKiEi�
toUs KaYe PXlti�taUgeted eIIeFts. 7Ke\ deFUease aIteUload 

Figure 1. 7UeatPent algoUitKP IoU a Satient ZitK t\Se � diaEetes and FoUonaU\ KeaUt disease �Eased on >��@�� %3 ³ Elood SUessXUe� A6A ³ 
aFet\lsaliF\liF aFid� 6*/7� ³ sodiXP glXFose Fo�tUansSoUteU �
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Streszczenie
0ĘŮFz\znĘ Z ZiekX �� lat z FiĘŮkĉ d\sIXnkFMĉ leZeM koPoU\ SUz\MĘto na oddział z SoZodX zaostUzenia oEMaZyZ SUzeZle�
kłeM nieZ\dolnoŒFi seUFa z oEniŮonĉ IUakFMĉ Z\UzXtoZĉ leZeM koPoU\. : tUakFMe KosSitalizaFMi stosoZano standaUdoZe 
leFzenie nieZ\dolnoŒFi seUFa, ale takŮe Pod\ÀkoZano teUaSiĘ FKoUyE ZsSyłistnieMĉF\FK, Z t\P FXkUz\F\. 1a SodstaZie 
oSisX SUz\SadkX kliniFznego Z aUt\kXle SUzedstaZiono aktXaln\ stan Ziedz\ na tePat koUz\stnego ZSł\ZX ePSagliÁo�
z\n\ na Xkład seUFoZo�naFz\nioZ\.

6łoZa klXFzoZe� nieZ\dolnoŒý kUĉŮenia z oEniŮona IUakFMĉ Z\UzXtoZa leZeM koPoU\, ePSagliÁoz\na
)olia &aUdiologiFa ����� ��, �� ���²���
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Infective endocarditis in children  
— lasting problem and growing incidence

,nIekF\Mne zaSalenie ZsieUdzia X dzieFi ³ ZzUastaMĉF\ SUoEleP

Konrad Paczkowski1ɿiD, 0aFieM &KoMniFki1ɿiD, Katarzyna Paczkowska1ɿiD, Anna 5oPanoZiFz1ɿiD,  
KataUz\na *ieUat�+aSoniXk2ɿiD, ,UeneXsz +aSoniXk1, 2ɿiD

1'eSaUtPent oI 3ediatUiF &aUdiaF 6XUgeU\, 6t. AdalEeUt +osSital, &oSeUniFXs 3odPiot /eFzniFz\ 6S. z o.o., *dańsk, 3oland 
2&KaiU oI 3K\siotKeUaS\, )aFXlt\ oI 5eKaEilitation and Kinesiolog\, *dańsk AFadeP\ oI 3K\siFal (dXFation and 6SoUt, 3oland

Abstract
,nIeFtiYe endoFaUditis �,(� is EeFoPing a PoUe FoPPon illness in FKildUen, esSeFiall\ in Satients ZitK Fongenital KeaUt 
disease. 7KeUe UePains no FonsensXs as to tKe oStiPal diagnosis, tUeatPent and SUoSK\la[is. 2ne oI tKe Post FKal�
lenging SUoElePs in tKis gUoXS oI Satients is sXUgeU\, EeFaXse oI tKe oIten e[tUePel\ sPall diPensions and tKe laFk oI 
SUoSeU YalYe SUostKesis. ,n ligKt oI tKis gUoZing SUoEleP, tKeUe is a need IoU EetteU knoZledge UegaUding ,( iI tKis insidioXs 
disease is to to Ee SUoPStl\ identiÀed and and eIIeFtiYel\ tUeated.

Ke\ ZoUds� inIeFtiYe endoFaUditis, SaediatUiF FaUdiaF sXUgeU\, YalYe UeSlaFePent, FKildUen
Folia Cardiologica 2019; 14, 2: 213–219

Introduction

Over the last few decades, the epidemiology of infective 
endoFaUditis �,(� in tKe SaediatUiF SoSXlation Kas FKanged. 
,n tKe ����s UoXgKl\ ��²��� oI Fases oI ,( in FKildUen 
ZeUe Uelated to UKeXPatiF KeaUt disease >�@, ZKeUeas 
noZada\s Fongenital KeaUt disease �&+'� is tKe Post 
FoPPon Ueason IoU ,(. 0oUeoYeU, tKe inFUeased IUeTXen�
F\ oI ,( is stUongl\ FonneFted ZitK tKe inFUeased sXUYiYal 
Uate aPong Satients ZitK &+'. 7Ke inFidenFe oI ,( Kas 
Eeen estiPated to Ee aSSUo[iPatel\ �.��²�.�� Fases SeU 
�,��� SaediatUiF adPissions E\ diIIeUent FentUes >�²�@, 
ZKile tKe ÀgXUe UeSoUted IUoP tKe 86A is �.�� Fases SeU 
���,��� FKildUen >�@. 7Ke inFUeasing SUeYalenFe oI ,( in tKe 
SaediatUiF SoSXlation is assoFiated ZitK geneUal iPPXne 
deÀFienF\, inYasiYe deYiFes, and innoYatiYe sXUgiFal SUoFe�
dXUes designed IoU FoPSle[ F\anotiF &+', esSeFiall\ tKose 
assoFiated ZitK aUtiÀFial PateUial iPSlantation, as Zell as 

tKe FoPSle[it\ oI FoPSUeKensiYe tUeatPent in intensiYe 
FaUe Xnits. 1eYeUtKeless, �²��� oI Fases oI ,( in FKildUen 
aUe not assoFiated ZitK &+' oU an\ eYident Uisk IaFtoU >�@. 
,n sXFK Fases, ,( XsXall\ aIIeFts tKe aoUtiF oU PitUal YalYes 
and comes from Staphylococcus aureus EaFteUaePia >�@.

AltKoXgK tKe inFidenFe oI ,( in FKildUen is loZeU tKan in 
adXlts, it is PoUe diIÀFXlt to tUeat. 7Ke laFk oI FleaU gXide�
lines for the treatment of endocarditis in children makes 
it an even more complicated and problematic challenge.

Cardiac surgery  
and transcatheter procedures

&aUdiaF sXUgeU\ and SostoSeUatiYe intensiYe FaUe is an iP�
SoUtant indeSendent Uisk IaFtoU IoU tKe deYeloSPent oI ,(. ,n 
SaUtiFXlaU, UesidXal deIeFts and sXUgiFal sKXnts FontUiEXte 
to daPage oI tKe endoFaUdiXP and inÀltUation E\ EaFteUia. 
7Kose Post sXsFeStiEle to ,( aUe F\anotiF FKildUen aIteU 

https://orcid.org/0000-0003-4799-1705
https://orcid.org/0000-0003-2825-4646
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https://orcid.org/0000-0003-2037-6438
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tKe\ KaYe XndeUgone FoUUeFtiYe, SalliatiYe oU SK\siologiFal 
Salliation sXUgeU\ IoU &+' >�@.

AltKoXgK alZa\s SossiEle, tKe Uisk oI endoFaUditis in tKe 
ÀUst PontK aIteU FaUdiaF sXUgeU\ is loZ. 7Ke Uisk XsXall\ Uises 
as tiPe goes E\. ,( Fan Ee a late FoPSliFation oI FaUdiaF 
sXUgeU\ IoU &+', EXt XnIoUtXnatel\ sXFK a late oFFXUUenFe 
is connected with rapid development and poor antibiotic 
UesSonse >�, ��@.

Patients after transcatheter device implantation are 
also at risk of endocarditis, especially before the endothe�
lialisation oI tKe iPSlants. 7Ke UesidXal deIeFts FoXld Ee 
an additional Uisk IaFtoU IoU ,( >��²��@.

Pathogenesis

7Ke inteUaFtion oI tZo IaFtoUs is neFessaU\ IoU ,( to deYeloS 
³ endotKeliXP daPage and EaFteUaePia >��@. 7XUEXlent 
ÁoZ �i.e. YalYXlaU disease, stenosis oU UegXUgitation, UesidXal 
sKXnt, UeFXUUent stenosis� FaXses PeFKaniFal stUess, ZKiFK 
destUo\s tKe endotKeliXP, IolloZed E\ tKe deSosition oI 
Slatelets and ÀEUin, and Ànall\ tKe FUeation oI nonEaFteUial 
tKUoPEotiF endoFaUditis �1%7(�. 1%7( is a SeUIeFt nidXs IoU 
EaFteUial oU IXngal Folonisation. %aFteUaePia oU IXngePia 
can appear in the blood from any infection site, and even 
as a UesXlt oI eYeU\da\ aFtiYities sXFK as EUXsKing teetK 
oU FKeZing Iood. 7Ke SatKogens aIteU nidXs Folonisation 
and PXltiSliFation FaXse a IXUtKeU adKesion oI Slatelets 
and ÀEUin. ,n FKUoniF FaUdiaF Satients, tKe endotKeliXP 
sXUIaFe is IUeTXentl\ daPaged E\ FatKeteUs oU SaFing ZiUes� 
endoFaUditis Fan also deYeloS dXe to diUeFt inIeFtion IUoP 
implantable devices.

Diagnosis

,nIeFtiYe endoFaUditis is a diIÀFXlt diagnostiF SUoEleP, 
Postl\ EeFaXse oI its non�sSeFiIiF FliniFal s\PStoPs. 
&liniFal Àndings diIIeU EetZeen neonates, FKildUen and 
adolesFents. ,nIants ZitK ,( XsXall\ SUesent Ieeding diI�
ÀFXlties, taFK\FaUdia, UesSiUatoU\ disoUdeUs, K\Sotension, 
and a YaUiet\ oI neXUologiFal signs sXFK as seizXUes, 
KePiSaUesis oU aSnoea. 'XUing SK\siFal e[aPination, 
a neZ oU FKanging KeaUt PXUPXU Fan Ee KeaUd. +oZeYeU, 
in oldeU FKildUen and adolesFents, ,( is assoFiated ZitK 
SUolonged loZ�gUade IeYeU, IatigXe, ZeigKt loss, Zeakness, 
arthralgias, myalgias and diaphoresis. In some cases, the 
s\PStoPs oI ,( Fan deYeloS UaSidl\ ZitK a KigK IeYeU and 
SUogUessiYe KeaUt IailXUe. 7Kese Satients XsXall\ UeTXiUe 
XUgent inteUYention, and tKe Post likel\ aetiologiFal IaFtoUs 
aUe XsXall\ Streptococcus pneumoniae or Staphylococcus 
aureus >�, ��@.

'Xe to its nonsSeFiÀF FliniFal Àndings, endoFaUditis sKo�
Xld Ee taken into FonsideUation in eYeU\ Fase oI SUolonged, 
nonresponding to antibiotics infection with fever, especially 
in children with congenital heart disease, and also in long 

teUP IolloZ�XS aIteU FoUUeFtiYe sXUgeU\. ([tUaFaUdiaF Àn�
dings sXFK as SeteFKiae, KaePoUUKages, -aneZa\ lesions, 
5otK·s sSots oU 2sleU nodes, aUe XnFoPPon in FKildUen. 7Ke 
emboli of vessels in the abdominal viscera, in the heart, or 
in tKe EUain, altKoXgK UaUe, Fan Ee liIe tKUeatening.

,n FliniFal SUaFtiFe, a diagnosis oI ,( deSends on 
proving a relationship between the signs of infection and 
eFKoFaUdiogUaSKiF FKanges on tKe endoFaUdiXP. %otK tKe 
(XUoSean 6oFiet\ oI &aUdiolog\ �(6&� and tKe APeUiFan 
+eaUt AssoFiation �A+A� UeFoPPend Xsing tKe 'Xke FUiteUia 
IoU diagnosing ,( in adXlts >��@.

0odiÀFations oI tKe 'Xke FUiteUia IoU FKildUen KaYe Eeen 
Xsed in seYeUal stXdies, EXt EeFaXse oI tKe sPall nXPEeU oI 
Satients, tKeUe UePain doXEts aEoXt tKeiU XniYeUsal aSSli�
FaEilit\ >��, ��@. 7Ke 'Xke FUiteUia aUe Eased on FliniFal, 
PiFUoEiologiFal and eFKoFaUdiogUaSKiF Àndings �7aEle ��. 
7Ke oUiginal 'Xke FUiteUia KaYe onl\ ��� sensitiYit\ in eSi�
dePiologiF stXdies and less tKan ��� ���.��� in FliniFal 
SUaFtiFe >��@. 7o iPSUoYe tKe aFFXUaF\ oI diagnosis in 
adXlts, it is UeFoPPended to FonsideU neZ iPaging teFKni�
TXes sXFK as PXlti�sliFe FoPSXteU toPogUaSK\ �06&7� and 
single�SKoton ePission FoPSXted toPogUaSK\�FoPSXted 
toPogUaSK\ �63(&7�&7� >��, ��@. 7Kese teFKniTXes KaYe 
tKXs IaU no aSSliFations oU FeUtiÀFation in tKe SaediatUiF 
SoSXlation.

7Ke gold standaUd oI ,( diagnosis is PiFUoEiologiFal 
and KistologiFal e[aPination oI sXUgiFall\ e[Fised tissXe 
sSeFiPens sXFK as YalYes, a daPaged endoFaUdiXP, oU 
vegetations.

Imaging

7Ke Post iPSoUtant iPaging teFKniTXes in ,( aUe tUanstKo�
UaFiF �77(� and tUansoesoSKageal �7((� eFKoFaUdiogUaSK\. 
(FKoFaUdiogUaSKiF e[aPination sKoXld Ee SeUIoUPed in 
eYeU\ Satient ZitK a sXsSiFion oI ,( >��@. ,t Kas an iPSoUtant 
Uole in diagnosis, eYalXation oI tUeatPent, and PonitoUing oI 
UeFXUUenFe. ,n FKildUen, 77( is XsXall\ sXIÀFient to YisXalise 
FKanges in tKe endoFaUdiXP and d\sIXnFtion oI tKe YalYes. 
7(( FoXld Ee KelSIXl in tKe eYalXation oI SaUaYalYXlaU leaka�
ge, leIt YentUiFle oXtÁoZ tUaFt FoPSliFation, Uoot aEsFesses, 
oU endoFaUditis oYeU a SUostKetiF YalYe �)igXUe ��. 7Kose 
Satients ZitK FKest deIoUPations aIteU sXUgeU\, tUaXPa oU 
Fongenital lesions, Fan also Ee EetteU assessed ZitK 7((.

Microbiology

,dentiI\ing tKe SatKogen UesSonsiEle IoU ,( is YeU\ iPSoU�
tant, so it is FUXFial to take Elood saPSles IoU PiFUoEiolo�
giFal e[aPination as TXiFkl\ as SossiEle in eYeU\ Satient 
sXsSeFted oI ,(, esSeFiall\ ZKeUe tKeUe is IeYeU oI an 
Xne[Slained oUigin �)82�, a neZ KeaUt PXUPXU, a Fongenital 
diaSKUagPatiF KeUnia �&'+�, oU a SUeYioXs KistoU\ oI endo�
FaUditis. 7Ke SUoFess inYolYes taking tKUee Elood FXltXUes 
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Table 1. 0odiÀed 'Xke FUiteUia IoU diagnosis oI inIeFtiYe endoFaUditis in FKildUen �Eased on >��@�

Major criteria

1. 3ositiYe Elood FXltXUe IoU ,(�

a� t\SiFal PiFUooUganisP Fonsistent ZitK ,( IUoP � � Elood FXltXUes�
• Viridans streptococci, Streptococcus bovis, or HACEK group; or
� FoPPXnit\�aFTXiUed Staphylococcus aureus oU enteUoFoFFi, in tKe aEsenFe oI a SUiPaU\ IoFXs� oU

E� PiFUooUganisPs Fonsistent ZitK ,( IUoP SeUsistentl\ SositiYe Elood FXltXUes, deÀned as�
� � � SositiYe FXltXUes oI Elood saPSles dUaZn ! �� K aSaUt� oU
� all oI tKUee oU a PaMoUit\ oI � � Elood FXltXUes, iUUesSeFtiYe oI tKe tiPing

F� � SositiYe Elood FXltXUe IoU Coxiella burnetii oU antiSKase�, iPPXnogloEXlin * antiEod\ titUe ! �����

�. (YidenFe oI endoFaUdial inYolYePent�

a� eFKoFaUdiogUaP SositiYe IoU ,( �7(( UeFoPPended in SUostKetiF YalYes, Uated at least SossiEle ,( E\ FliniFal FUiteUia,  
  oU FoPSliFated ,(� 77( as tKe ÀUst test in otKeU Satients� IoU ,(, deÀned as�

� osFillating intUaFaUdiaF Pass on YalYe oU sXSSoUting stUXFtXUes, in tKe SatK oI UegXUgitant Mets, oU on iPSlanted PateUial in tKe 
aEsenFe oI an alteUnatiYe anatoPiF e[Slanation� oU

� abscess; or
� new partial dehiscence of prosthetic valve

E� neZ YalYXlaU UegXUgitation �ZoUsening oU FKanging oI SUe�e[isting PXUPXU not sXIÀFient�

Minor criteria

�. 3UedisSosition� SUedisSosing KeaUt Fondition oU ,9 dUXg Xse

�. )eYeU� tePSeUatXUe � ��.��&

�. 9asFXlaU SKenoPena� PaMoU aUteUial ePEoli, seStiF SXlPonaU\ inIaUFts, P\FotiF aneXU\sP, intUaFUanial KaePoUUKage, FonMXnFtiYal 
KaePoUUKages, and -aneZa\ lesions

�. ,PPXnologiF SKenoPena� gloPeUXloneSKUitis, 2sleU nodes, 5otK·s sSots, and UKeXPatoid IaFtoU

�. 0iFUoEiologiFal eYidenFe� SositiYe Elood FXltXUe EXt does not Peet a PaMoU FUiteUion as noted aEoYe oU seUologiFal eYidenFe oI aFti�
Ye inIeFtion ZitK oUganisP Fonsistent ZitK ,(

Figure 1. 7UansoesoSKageal eFKoFaUdiogUaSK\ �7((� in a � \eaU�old Eo\ ZitK inIeFtiYe endoFaUditis FaXsed E\ Cardiobacterium hominis. 
3eUiannXlaU aEsFess �aUUoZ� and Yegetations attaFKed to leaÁets oI aoUtiF YalYe

A B
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E\ seSaUate YenoXs SXnFtXUes on tKe ÀUst da\ oI IeYeU� iI 
tKeUe is no gUoZtK aIteU tZo da\s oI inFXEation, anotKeU 
�²� Elood saPSles sKoXld Ee taken.

%eFaXse oI tKe UelatiYel\ loZeU YolXPe oI FiUFXlating 
blood in children, the blood samples have to be smaller. 
,n inIants and \oXngeU FKildUen tKe\ sKoXld Ee liPited to 
�²� P/, and �²� P/ in oldeU FKildUen. %aFteUaePia is 
XsXall\ Fonstant in ,(, so tKeUe is no need to Zait IoU S\�
Ue[ia. ,solated gUoZtK in one saPSle sKoXld Ee taken into 
FonsideUation ZitK gUeat FaUe, dXe to tKe KigK SossiEilit\ 
oI FontaPination >��@.

0ost Fases oI ,( aUe FaXsed E\ tKe ¶Eig tKUee· SatKo�
gens ³ YiUidans gUoXS stUeStoFoFFi �9*6, like Streptococcus 
sanquis, Streptococcus mitis gUoXS, Streptococcus mu-
tans�, staSK\loFoFFi �Staphylococcus aureus, FoagXlase�
�negatiYe staSK\loFoFFi�, ơ�KaePol\tiF stUeStoFoFFi and 
Enterococcus sSeFies �less FoPPon in FKildUen�. /ess 
common aetiological pathogens are microorganisms from 
tKe +A&(K �Haemophilus species, Aggregatibacter species, 
Cardiobacterium hominis, Eikenella corrodens and Kingella 
sSeFies� gUoXS.

,I IastidioXs oUganisPs oU XnXsXal SatKogens aUe 
sXsSeFted, tKe PiFUoEiologiFal laEoUatoU\ sKoXld Ee Io�
UeZaUned so tKat it Fan Xse longeU inFXEation and PoUe 
sSeFiÀF tests. )UoP tKe age oI �� PontKs onZaUds, tKe 
most common endocarditis pathogen in children with 
&+' is 9*6. +oZeYeU, aIteU FaUdiaF sXUgeU\ S. aureus and 
FoagXlase�negatiYe staSK\loFoFFi aUe PoUe FoPPon >�, �@.

Culture-negative endocarditis

8S to ��� oI Satients ZitK diagnosed endoFaUditis 
KaYe negatiYe Elood FXltXUes >��@. 7Ke Ueason EeKind 
a FXltXUe�negatiYe endoFaUditis �&1(��diagnosis is anti�
EiotiF tKeUaS\ intUodXFtion EeIoUe tKe FolleFtion oI Elood 
saPSles, oU tKe need to Pake Pa[iPXP eIIoUts to seaUFK 
IoU oUganisPs, ZKiFK UeTXiUe PoUe dePanding Fonditions. 
%eFaXse oI tKe nonsSeFiIiF, sloZl\ deYeloSing signs, 
tKe PaMoUit\ oI Satients aUe tUeated ZitK antiEiotiFs E\ 
a SaediatUiFian oU a geneUal SUaFtitioneU SUioU to ,( Eeing 
sXsSeFted.

)astidioXs PiFUooUganisPs, soPe EaFteUia and IXngi, 
UeTXiUe PoUe sSeFiÀF Pedia and longeU inFXEation tiPes. 
([FeSt IoU e[tended inFXEation, in soPe Fases it is ZoUtK 
SeUIoUPing seUologiFal tests oU Xsing PoleFXlaU teFKniTXes 
sXFK as Sol\PeUase FKain UeaFtion �3&5� to deteFt 51A�'1A 
oI tKe PiFUooUganisPs >��@.

7Ke tests oYeU sXUgiFall\ e[Fised tissXe Fan KelS to de�
teUPine tKe aetiologiFal IaFtoU EeKind ,(, EXt tKe\ sKoXld 
Ee inteUSUeted FaXtioXsl\, EeFaXse ��²��� oI UesXlts aUe 
Ialse�SositiYe. 6XUgiFal PateUials UePain SositiYe IoU PontKs 
aIteU antiEiotiF tKeUaS\ Kas EegXn, EXt XnIoUtXnatel\ Fan 
deteFt PiFUooUganisPs IUoP SUeYioXs eSisodes oI endoFaU�
ditis XS to �� \eaUs EeIoUe sXUgeU\ >��, ��@.

Treatment

7Ke tUeatPent oI ,( Fonsists oI tZo FoPSlePentaU\ SaUts ³ 
antiEiotiF tKeUaS\ and sXUgeU\. 7Ke iPPediate iPSlePenta�
tion oI aSSUoSUiate antiEiotiF tKeUaS\ is e[tUePel\ iPSoUtant 
IoU a sXFFessIXl oXtFoPe. AntiEiotiF tKeUaS\ deSends on 
KaYing a diagnosed oU sXsSeFted aetiologiFal IaFtoU. 7KeUe 
aUe diIIeUent antiEiotiF stUategies and dXUations oI tKeUaS\, 
ZKiFK XsXall\ lasts a PiniPXP oI �²� Zeeks. 7KeUe aUe 
also tKeUaSeXtiF stUategies IoU &1(, ZKiFK sKoXld Ee Ue�
�eYalXated as soon as a PoUe SUeFise diagnosis is Pade, 
i.e. after histological tests. Preoperative antibiotics therapy 
sKoXld Ee taken into aFFoXnt IoU tKe total dXUation oI tKe�
UaS\, Xnless tKeUe is a need to FKange antiEiotiFs Eased on 
Elood FXltXUes. AltKoXgK tKeUe Kas Eeen an iPSUoYePent 
in ,( tUeatPent, tKe PoUtalit\ Uate is still �²��� >��@, and 
is KigKeU in Satients ZitK SUeYioXs KeaUt disease.

Surgical treatment

7Ke tZo PaMoU goals oI sXUgiFal tUeatPent oI ,( aUe to e[Fi�
se tKe inIeFted tissXes, and to UestoUe tKe FoUUeFt FaUdiaF 
IXnFtion.

7Ke Yegetations Fan FaXse YalYXlaU d\sIXnFtion, SeUian�
nXlaU SUogUession oI inIeFtion, sinXs oI 9alsalYa UXStXUe, 
P\oFaUdial d\sIXnFtion, oEstUXFtion oI FondXits and sKXnts, 
SeUiFaUdial eIIXsion, FoUonaU\ ePEolisation oU d\sIXnFtion 
oI aUtiÀFial YalYes. 6XUgeU\ is XsXall\ XUgentl\ UeTXiUed, 
esSeFiall\ in liIe�tKUeatening Fonditions >��@. 7Ke Post 
iPSoUtant indiFations IoU sXUgeU\ aUe tKe SUogUession oI 
KeaUt IailXUe, XnFontUolled inIeFtion, and ePEoli SUeYention.

&aUdiaF sXUgeU\ IoU ,( in FKildUen is an enoUPoXs 
challenge which grows more demanding the smaller the 
Satient is. 7Ke ÀUst sXUgiFal FKallenge Uelates to tKe size 
oI tKe Satient. (Yen a IaiUl\ sPall Yegetation on tKe YalYe 
oU a SeUiannXlaU aEsFess Fan lead to UeseFtion oI laUge 
FaUdiaF stUXFtXUes oU ZKole FXsSs oI inIeFted YalYe. 7Ke 
seFond EasiF SUoEleP oI SaediatUiF ,( is tKe laFk oI SUo�
SeU YalYe SUostKesis and PateUials to UeFonstUXFt FaUdiaF 
PoUSKolog\. 7KeUe is no ¶SaediatUiF· size oI aUtiÀFial YalYe, 
eitKeU PeFKaniFal oU EiologiFal. ,n addition, it sKoXld Ee 
remembered that no prosthetic valve has growth potential 
and a small prosthesis will have to be changed as the child 
gUoZs. +oZeYeU, tKeUe KaYe Eeen SUoPising initial UeSoUts 
on tKe Xse oI a EiologiFal YalYe SlaFed on a stent �0elod\® 
valve; )igXUe �� tKat FoXld Ee SeUFXtaneoXsl\ Zidened ZitK 
Ealloons in tKe IXtXUe >��@.

,t is Yital to FleaU all FXUUent and sXsSeFted e[tUaFaUdiaF 
sites oI inIeFtion EeIoUe FaUdiaF sXUgeU\.

Prevention

%otK tKe A+A and tKe (6& liPit tKe Xse oI antiEiotiF SUo�
SK\la[is to Satients ZitK tKe KigKest Uisk IoU ,( and Satients 
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ZitK tKe KigKest Uisk IoU PoUtalit\ oU PoUEidit\ IUoP ,(. 7Kis 
is a FonseTXenFe oI tKe data tKat sKoZs tKat XS to ��� oI 
,( FoXld Ee assoFiated ZitK inYasiYe SUoFedXUes. 7Uansient 

EaFteUaePia aSSeaUs dXUing eYeU\da\ aFtiYities sXFK as 
EUXsKing teetK oU FKeZing Iood. 7Ke oUal ÁoUa in FKildUen 
and adXlts diIIeUs, and FKanges ZitK age. 1onetKeless, 
dental K\giene and FaUeIXl tUeatPent oI an\ oUal inIeFtion 
sKoXld Ee XndeUtaken >��@.

7Ke otKeU issXe is IoU a Satient ZitK &+', SaUtiFXlaUl\ 
cyanotic heart disease. The presence of implanted foreign 
SUostKetiF PateUials sXFK as SatFKes, sKXnts oU FondXits, 
increases the risk of endocarditis, even many years after 
FaUdiaF sXUgeU\. 7Ke A+A UeFoPPends antiEiotiF SUoSK\la�
[is EeIoUe KigK�Uisk dental SUoFedXUes IoU all Satients ZitK 
XnUeSaiUed F\anotiF &+', as Zell as tKose indiYidXals ZKo 
XndeUZent tKe UeSaiU oI a &+' ZitK SUostKetiF PateUials, oU 
ZitK diagnosed UesidXal deIeFts, and aIteU SeUFXtaneoXs 
deYiFe iPSlantation �IoU a SeUiod oI si[ PontKs�. 3aUtiFXlaU 
attention sKoXld Ee Said to oUal K\giene in FKildUen ZitK 
F\anosis, ZKo KaYe sSeFiÀF SeUiodontal FonFeUns >��@.

Conclusions

�. 7Ke gUoZing nXPEeU oI FKildUen and adolesFents ZitK 
FoUUeFted &+' is tKe FaXse oI tKe gUoZing Uisk oI ,(. 7Ke�
UeIoUe tKis SaUtiFXlaU gUoXS oI Satients sKoXld Ee tUeated 
by highly specialised teams familiar with congenital heart 
sXUgeU\. �. 7KeUe is a need IoU EetteU knoZledge aEoXt ,( in 
children among general practitioners and paediatricians, as 
Zell as dentists, to SUoYide a SUoSeU SUoSK\la[is and sKoU�
ten tKe tiPe to diagnosis, intUodXFe eIIeFtiYe tUeatPent, 
and iPSUoYe oXtFoPes. �. 7Ke gUoZing nXPEeU oI FKildUen 
sXIIeUing IUoP ,( sKoXld enFoXUage SUogUess in tKe Àeld 
oI SUostKetiF iPSlantaEle PateUials tKat FoXld PiniPise 
tKe Uisk oI ,(, ZKile FonsideUing tKe Sotential to e[Sand 
IolloZing FKildUen·s gUoZtK.
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Figure 2A, B. Melody valve® in PitUal Sosition in a � \eaU�old giUl ³ 
�� PontKs aIteU iPSlantation EeFaXse oI aFXte PitUal insXIÀFienF\ 
in tKe FoXUse oI inIeFtiYe endoFaUditis. 7KeUe is SossiEilit\ to SeU�
FXtaneoXs Ziden tKe diaPeteU oI tKe YalYe FaliEUated IoUaPen in 
inteUatUial seStXP

Streszczenie
=aFKoUoZalnoŒý na inIekF\Mne zaSalenie ZsieUdzia �,(� ZzUasta Z SoSXlaFMi dzieFiĘFeM, zZłaszFza X SaFMentyZ z ZUodzonĉ 
Zadĉ seUFa. :łaŒFiZe SostĘSoZanie, diagnost\ka, leFzenie oUaz ZłaŒFiZa SUoÀlakt\ka SozostaMĉ SUzedPioteP ZielX 
d\skXsMi. /eFzenie FKiUXUgiFzne ,( X dzieFi stanoZi szFzegylne Z\zZanie, głyZnie z SoZodX Pał\FK UozPiaUyZ SaFMenta, 
konieFznoŒFi zaFKoZania SotenFMałX do ZzUostX i EUakX odSoZiedniFK SUotez zastaZkoZ\FK. : oEliFzX naUastaMĉFego 
SUoElePX naleŮ\ zZiĘkszaý ŒZiadoPoŒý i SUoSagoZaý ZiedzĘ o ,(, ŮeE\ ZFzeŒnie UozSoznaZaý i skXteFznie leFz\ý tĘ 
SodstĘSnĉ FKoUoEĘ na ZFzeŒnieMsz\FK etaSaFK.
6łoZa klXFzoZe� inIekF\Mne zaSalenie ZsieUdzia, kaUdioFKiUXUgia dzieFiĘFa, zastaZki, dzieFi
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6XUgeU\ and AnestKesia, 4Xalit\ oI &aUe and 2XtFoPes 5eseaUFK 
,nteUdisFiSlinaU\ :oUking *UoXS. 3UeYention oI inIeFtiYe endoFaUditis� 
gXidelines IUoP tKe APeUiFan +eaUt AssoFiation� a gXideline IUoP 
tKe APeUiFan +eaUt AssoFiation 5KeXPatiF )eYeU, (ndoFaUditis, and 
KaZasaki 'isease &oPPittee, &oXnFil on &aUdioYasFXlaU 'isease in 

tKe <oXng, and tKe &oXnFil on &liniFal &aUdiolog\, &oXnFil on &aUdioYa�
sFXlaU 6XUgeU\ and AnestKesia, and tKe 4Xalit\ oI &aUe and 2XtFoPes 
5eseaUFK ,nteUdisFiSlinaU\ :oUking *UoXS. &iUFXlation. ����� �������� 
1736–1754, doi: ��.�����&,5&8/A7,21A+A.���.������, inde[ed in 
3XEPed� 17446442.
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,neIIeFtiYe FaUdioYeUteU�deÀEUillatoU tKeUaS\  
dXe to an inFUease in deÀEUillation tKUesKold

1ieskXteFzne teUaSie kaUdioZeUteUa�deÀEU\latoUa  
sSoZodoZane ZzUosteP SUogX deÀEU\laFMi

7oPasz 3aZlik, Agnieszka :oMd\ła�+oUd\ńskaɿiD, *UzegoUz +oUd\ński

&aUdiolog\ &liniF, 8niYeUsit\ &liniFal +osSital in 2Sole, 3oland

Abstract
:e SUesent tKe Fase UeSoUt oI a �� \eaU�old Pan ZitK SostP\oFaUditis FaUdioP\oSatK\ and FaUdioYeUteU�deÀEUillatoU 
�,&'� iPSlantation in seFondaU\ SUeYention. +e sXUYiYed an eSisode oI FiUFXlatoU\ aUUest dXe to YentUiFXlaU ÀEUillation� 
�Sol\PoUSKiF YentUiFXlaU taFK\FaUdia. All KigK eneUg\ tKeUaS\ deliYeUed E\ ,&' Zas XnsXFFessIXl. 7Ke Ueason IoU tKe 
IailXUe oI tKe tKeUaS\ Zas an inFUease in tKe deÀEUillation tKUesKold. 7Ke iPSlantation oI an additional sXEFXtaneoXs 
lead loZeUed tKe deÀEUillation tKUesKold.

Ke\ ZoUds� KigK deÀEUillation tKUesKold, XnsXFFessIXl ,&' deÀEUillation, sXEFXtaneoXs deÀEUillation lead
Folia Cardiologica 2019; 14, 2: 220–222

Introduction

7Ke iPSlantation oI FaUdioYeUteU�deÀEUillatoU �,&'� s\stePs 
decreases the total mortality of sudden cardiac death sur-
YiYoUs dXe to YentUiFXlaU taFK\FaUdia�YentUiFXlaU ÀEUillation 
(VT/VF). In the modern era, with a diversity of lead types, 
inFlXding doXEle Foil leads, EiSKasiF sKoFks and KigK 
eneUg\ deYiFes, tKe FliniFal SUoEleP oI a KigK oU inFUeasing 
deÀEUillation tKUesKold is PaUginal, EXt it still e[ists and 
can have fatal consequences [1, 2].

Case report

A 28 year-old man with postmyocarditis cardiomyopathy and 
doXEle FiUFXlatoU\ aUUest ZitK seFondaU\ SUeYention ,&' iP-
plantation at the age of 19 was admitted to our Department 
aIteU FaUdiaF aUUest and sXFFessIXl UeaniPation. +e SUe-
sented ZitK FiUFXlatoU\ aUUest dXe to YentUiFXlaU ÀEUillation 
in the vicinity of our hospital. Sinus rhythm restoration was 
aFKieYed E\ an e[teUnal EiSKasiF deÀEUillatoU sKoFk oI ��� -.

AdPission EasiF Elood test UesXlts SUesented no sig-
nificant deviations, normal electrolytes, high-sensitivity 
troponin T(hsTnT) 26 ng/L (N < 14), pro-B-type natriu-
retic peptide (proBNP) 26 ng/L (N < 84). Electrocardio-
gUaP �(&*� UeYealed a sinXs UK\tKP �� ESP, noUPo-
gram, no R-wave progression in V1–V4 leads, negative 
7�ZaYe in ,, 9�²9� leads, UesePEling tKe IoUPeU (&*s. 
/eIt YentUiFXlaU eMeFtion IUaFtion �/9()� Zas ��²���, 
septal and medial anterior segments hypokinesis and 
left ventricular end-diastolic diameter (LVEDD) — 58 mm 
with left ventricular end-systolic diameter (LVESD) — 
42 mm was seen in echocardiography. ICD records 
UeYealed a YentUiFXlaU IiEUillation �9)� eSisode and si[ 
XnsXFFessIXl deIiEUillations ZitK a Pa[iPal �� - oI 
energy (Figure 1). The total circulatory arrest time was 
almost 10 minutes.

7Zo PoUe 9) eSisodes ZitK an XnsXFFessIXl ÀUst deÀ-
EUillation at �� -, UestoUed E\ a seFond sKoFk oI �� - Kad 
Eeen UeFoUded tZo�and�a�KalI and tKUee�and�a�KalI \eaUs 
earlier (Figure 2).

https://orcid.org/0000-0002-6828-2476
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1o SUoFedXUal Ueasons tKat FoXld KaYe Eeen Keld 
UesSonsiEle IoU tKe XnsXFFessIXl deÀEUillation, sXFK as 
signiÀFant d\seleFtUol\tePia, e[tUePe FiUFXlatoU\ insXIÀ-
ciency, etc. ZeUe IoXnd. An eIIeFtiYe �� - sKoFk dXUing tKe 
iPSlantation SUoFedXUe deÀEUillation test, and FonseFXtiYe 
eIÀFaFioXs �� - sKoFks dXUing IolloZ�XS ZeUe UeFoUded. 
7KeUeIoUe, an inFUease oI deÀEUillation tKUesKold Zas diag�
nosed. 7Ke Satient Zas TXaliÀed to sXEFXtaneoXs lead 
implantation. The additional lead was connected to the 
SVC port (Figure 3).

7Ke deÀEUillation test settled a SositiYe �� - sKoFk. 
A IXUtKeU tKUee�\eaU oEseUYation UeYealed a IXUtKeU IoXU 

eSisodes oI YentUiFXlaU aUUK\tKPia FlassiÀed to 9) zone 
(cycle length of arrhythmia 170, 190, 195, 260 ms) effec-
tiYel\ FaStXUed ZitK �� -. 7Ke Satient is still aliYe.

Discussion

'eÀEUillation eIÀFaF\ is UeSoUted to Ee loZeU in eYeU\da\ liIe 
FoPSaUed to its eIÀFaF\ dXUing iPSlantation. 7Ke Uisk oI in-
effective ICD shocks is higher in patients with hypertro phic 
cardiomyopathy and catecholaminergic cardiomyopathy, 
and when they are applied for polymorphic ventricular ta-
FK\FaUdia oU EidiUeFtional YentUiFXlaU taFK\FaUdia, EXt not 

Figure 1. 6i[ XnsXFFessIXl sKoFks ZitK �� -

Figure 2. 8nsXFFessIXl ÀUst �� - deÀEUillation� tKe seFond �� - sKoFk inteUUXSts aUUK\tKPia
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Figure 3. &Kest ;�Ua\ ZitK sXEFXtaneoXs lead iPSlanted

IoU YentUiFXlaU ÀEUillation, in tKe saPe Satient >�@. 7KeUe 
aUe no stXdies deYoted to deÀEUillation tKUesKold FKanges 
due to disease progression and automatic system ageing 
dXUing IXUtKeU IolloZ�XS. 7KeUe KaYe onl\ Eeen a IeZ Fase 
UeSoUts desFUiEing Satients ZKo KaYe sXUYiYed ZKen all 
high-energy therapies have proved unsuccessful. In some of 
tKeP, tKe s\steP Zas PodiÀed, KoZeYeU none oI tKeP KaYe 
SUesented PoUe oI tKe Satient·s KistoU\ oU tKe eIÀFienF\ oI 
the adapted method [4–7].

,n oXU oSinion, ineIIeFtiYe sKoFks ZitK �� - oI eneUg\ 
ZeUe tKe FaXse oI tKe deÀEUillation tKUesKold inFUease. 7Ke 
question remains, should we routinely modify the system 
in Fase oI a single XnsXFFessIXl sKoFk ZitK sXEPa[iPal 
energy (i.e. PoUe tKan �� - EeloZ tKe Pa[iPal aYailaEle 
device energy) to avoid the grim scenario of unsuccessful 
tKeUaSies in tKe IXtXUe" 7o tKe Eest oI oXU knoZledge, tKis 
is tKe ÀUst UeSoUted Fase oI sXEFXtaneoXs lead iPSlantation 
IoU a sXUYiYoU oI si[ XnsXFFessIXl ,&' KigK eneUg\ tKeUaSies 
dXe to a deÀEUillation tKUesKold inFUease.

Streszczenie
3UzedstaZiono SUz\Sadek kaUdioPioSatii SozaSalneM i ZszFzeSienia iPSlantoZalnego kaUdioZeUteUa�deÀEU\latoUa �,&'� 
Z UaPaFK SUeZenFMi ZtyUneM X ���letniego SaFMenta, ktyU\ SUzeŮ\ł eSizod zatUz\Pania kUĉŮenia Z SUzeEiegX Pigotania 
koPyU�SoliPoUÀFznego FzĘstoskXUFzX koPoUoZego. :sz\stkie zastosoZane teUaSie Z\sokoeneUget\Fzne z ,&' E\ł\ 
nieskXteFzne. =a SUz\Fz\nĘ nieskXteFznoŒFi teUaSii Xznano zZiĘkszenie SUogX deÀEU\laFMi. 3Uyg deÀEU\laFMi oEniŮono, 
iPSlantXMĉF elektUodĘ SodskyUnĉ.

6łoZa klXFzoZe� Z\soki SUyg deÀEU\laFMi, nieskXteFzna teUaSia ,&', elektUoda SodskyUna
Folia Cardiologica 2019; 14, 2: 220–222
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