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SAZETAK: Hrvatska u podruéju lijeéenja akutnoga koronarnog sindroma metodama intervencijske
kardiologije (perkutane koronarne intervencije, PCI) vrlo usko prati svjetske rezultate unato¢ relativno
niskim ulaganjima u zdravstveni sustav u usporedbi s razvijenim zemljama. U posljednjih desetak
godina, otkada postoji Hrvatska mreza primarne PCI, hitno je lijeceno nesto viSe od 15 000 bolesni-
ka s akutnim infarktom miokarda s elevacijom ST segmenta (STEMI), a, prema istom principu, lijece
se i drugi bolesnici s nestabilnim akutnim koronarnim sindromom. U posljednjim godinama mreZa
zbrinjava oko 540 — 550 bolesnika s akutnim STEMI-jem na milijun stanovnika, a svaki od jedanaest
PCI centara koji rade na principu 24/7 zbrinjava prosje¢no nesto vise od 384 000 stanovnika. Prema
trendovima zadnjih deset godina, jasan je porast rizicnoga profila tih bolesnika uz odrzavanje rezul-
tata lije¢enja na razinama komparabilnima s onima sliénima PCI mreZama (postproceduralni TIMI III
protok do 91 %, unutarbolnic¢ki mortalitet od 4,4 do 6,3%). Buduci su planovi razvijanje kontinuiranoga
prospektivnog elektroni¢kog Registra invazivne i intervencijske kardiologije te akutnoga koronarnog
sindroma, daljnje skra¢ivanje reperfuzijskih vremena, daljnje povec¢anje uvodenja optimalnih lijekova
1 materijala u lijeCenje ovakvih bolesnika te optimizacija lije¢enja i akutnog infarkta miokarda bez
elevacije ST segmenta na cijelom podruc¢ju Republike Hrvatske.

SUMMARY: In the field of acute coronary syndrome management by the methods of interventional
cardiology (percutaneous coronary intervention, PCI), Croatian medicine has closely followed interna-
tional results in spite of the relatively low investments in the Croatian healthcare system as compared
with industrialized countries. Since the establishment of the Croatian Primary Percutaneous Coro-
nary Intervention Network, i.e. in the last decade, more than 15,000 patients with acute myocardial
infarction with ST-segment elevation (STEMI) were treated with PCI; the same treatment protocol has
also been applied in other patients with unstable acute coronary syndrome. In recent years, the net-
work has managed 540-550 patients with acute STEMI per million inhabitants, with each of the eleven
PCI centers providing care for more than 384,000 catchment population through 24/7 work schedule.
The trends observed in the past decade show the risk profile of these patients to increase, while main-
taining the results of treatment at the levels comparable to those reported from similar PCI networks
(postprocedural TIMI III flow up to 91% and in-hospital mortality ranging from 4.4% to 6.3%). Future
plans include development of a continuous prospective electronic Registry of Invasive and Interven-
tional Cardiology and Acute Coronary Syndrome, further reduction of reperfusion time, increasing
introduction of optimal medication and materials in the treatment of these patients, and optimization
of treatment of acute myocardial infarction without ST-segment elevation all over Croatia.
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Uvod Introduction

Malo je podruc¢ja u modernoj medicini koja su
dozivjela takav uzlet kao terapija akutnoga koro-
narnog sindroma u posljednjih petnaestak godi-
na. Razvoj moderne intervencijske kardiologije

There are few fields in medicine that have made
such a breakthrough as the management of acute
coronary syndrome in the past fifteen years. De-
velopment of modern interventional cardiology
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tijekom 2000-tih doveo je do sniZenja unutarbolni¢kog mor-
taliteta u akutnom infarktu miokarda do razine od oko 5 %.
S obzirom na sloZenost formiranja i organizacije sluzbe per-
kutane koronarne intervencije (PCI), osobito na 24/7 bazi, u
zdravstvenim ustanovama, moderne metode lije¢enja na po-
¢etku su bile dostupne samo ograni¢enom broju ljudi, tj. samo
onima koji su Zivjeli ili su se u vrijeme koronarnog incidenta
zatekli u blizini PCI centara. Tijekom prvog desetlje¢a ovoga
stolje¢a etablirana je i znanstveno dokazana ideja o0 mogu¢-
nosti hitnoga transporta bolesnika s akutnim koronarnim
sindromom u PCI centre, osobito one visokovolumne, uz Zi-
vahno razdoblje organiziranja mreza primarne PCI u nastav-
ku, prvo u europskim zemljama, a potom i drugdje.*® Time se
broj optimalno zbrinutih bolesnika s akutnim koronarnim
sindromom dramati¢no povecao, a samim tim je 1 kvaliteta
zdravstvene zastite porasla. Nadalje su se poceli razvijati tzv.
fast-track protokoli sa zaobilaZenjem op¢ih bolnica u blizini
1 transportom bolesnika izravno u PCI centre, naglasavana
je vaznost Sto ranijeg snimanja i analize 12-kanalnog EKG-a
(unutar prvih deset minuta od prvoga medicinskog kontakta),
preporucivane su razne metode skracivanja door-to-balloon
vremena te provodene javnozdravstvene akcije u svrhu sma-
njenja pain-to-door vremena. Takoder, prati se rast i razvoj
kvalitete materijala koji se rabe u intervencijskoj kardiologiji,
kao i rasvjetljavanje nekih od nepoznanica s pocetaka inter-
vencijskog lijeenja (npr. trombaspiracija, mjesto GPIIb/IIIa,
prednosti transradijalnoga pristupa i sli¢no). Vrlo burno bilo
je 1 na podrucju farmakoterapije akutnoga koronarnog sin-
droma pa je plejada lijekova u antiagregacijskoj terapiji sve
jacaiucéinkovitija.t*®

Lijecenje akutnoga koronarnog sindroma u
Republici Hrvatskoj

Kao u mozda tek nekoliko podruc¢ja u modernoj medicini, Hr-
vatska je u podrucju lije¢enja akutnoga koronarnog sindroma
metodama intervencijske kardiologije vrlo usko pratila svjet-
ske rezultate. Za pocetak treba napomenuti da je brutodo-
maci proizvod (BDP) po stanovniku u Hrvatskoj 2013. godine
iznosio oko 13.500 USD svrstavajuéi je medu najsiromasnije
zemlje Europske unije, a izdvajanja za zdravstvo iznosila su
7,3 % BDP-a. Unato¢ navedenim, u usporedbi s razvijenim ze-
mljama, niskim ulaganjima u zdravstveni sustav, Hrvatska
je pratila trendove te je veé sredinom 2000-tih imala neko-
liko etabliranih PCI centara sa zacetcima sustava 24/7. Ideja
o razvoju PCI mreZe koja bi, pogotovo uzimajuc¢i u obzir geo-
grafska obiljeZja Hrvatske, podigla dostupnost primarne PCI i
sazrijevala je u prvim godinama ovog tisuc¢lje¢a. Osnivanjem
Radne skupine za akutni koronarni sindrom Hrvatskoga
kardioloskog drustva 2004. godine, izradom projekta razvo-
ja mreze PCI centara kojima ¢e se osigurati hitno lijeGenje
akutnoga koronarnog sindroma metodama intervencijske
kardiologije na svim podruc¢jima Republike Hrvatske te nje-
govo prihvacanje od Ministarstva zdravstva Republike Hr-
vatske stvorilo je preduvjete da od 2005. god. mreZa primarne
PCI po¢ne funkcionirati. Osnovni cilj formiranja mreZe pri-
marne PCI bio je osiguranje jednake razine lijeGenja akutnog
infarkta miokarda za sve stanovnike Republike Hrvatske, a
osnovni principl njezina razvoja bili su postupna implemen-
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during the 2000s has reduced in-hospital mortality in acute my-
ocardial infarction to around 5%. Because of the complex estab-
lishment and organization of the percutaneous coronary inter-
vention (PCI) service at healthcare institutions, especially based
on 24/7 work schedule, current methods of treatment were at
the beginning available only to a limited number of patients, i.e.
those living or happening to be in the vicinity of a PCI center. In
the first decade of this century, the concept of emergency trans-
portation of patients with acute coronary syndrome to PCI cent-
ers, in particular high-volume ones, emerged and was scientifi-
cally verified, followed by the lively period of organizing primary
PCI networks, at first in European countries and then also else-
where's. These efforts have dramatically increased the number
of optimally managed patients with acute coronary syndrome,
thus also upgrading the quality of healthcare in general. Then,
the so-called fast-track protocols have been launched, avoiding
nearby general hospitals and transporting patients directly to
PCI centers, emphasizing the importance of the earliest possible
12-lead electrocardiogram (ECG) analysis (within ten minutes of
the first medical contact), suggesting various methods to reduce
the door-to-balloon time, and launching public health actions
to reduce the pain-to-door time. In addition, development and
improvement of the materials used in interventional cardiology
have been carefully monitored, along with efforts invested to
elucidate some unknowns from the beginnings of intervention-
al therapy (e.g., thrombaspiration, the role of GPIIb/Illa, advan-
tages of transradial approach, etc.). Pharmacotherapy of acute
coronary syndrome has also been through quite a tumultuous
period, with ever broader and more efficient array of drugs used
in antiaggregation therapy®*.

Treatment of Acute Coronary Syndrome in
Croatia

In the field of acute coronary syndrome management by the
methods of interventional cardiology, Croatia has very closely
followed international results as one of only few fields in modern
medicine. It should be noted that gross domestic product (GDP)
in Croatia in 2013 was around 13,500 USD, ranking it among the
poorest European Union countries, with 7.3% GDP public health
allocations. In spite of these facts as compared with developed
countries, Croatia succeeded to keep pace with the world trends
and had a number of PCI centers initiating 24/7 work schedule
established as early as the mid-2000s. The idea of developing a
PCInetwork in order to enhance primary PCl availability, in par-
ticular taking into account the Croatian geographical specifici-
ties, was building up in the first years of this millennium. Upon
appointment of the Task Force for Acute Coronary Syndrome of
the Croatian Society of Cardiology in 2004 and launching the
project of PCI center network to ensure urgent management
of acute coronary syndrome by the methods of interventional
cardiology all over Croatia and its acceptance by the Ministry
of Health of the Republic of Croatia, due preconditions were met
for the primary PCI network to start working in 2005. The main
goal of establishing the primary PCI network was to provide
equal levels of treatment for acute myocardial infarction to all
inhabitants of Croatia, while the basic principles of its devel-
opment were gradual network implementation in the national
healthcare system, even development of PCI centers in all parts
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FIGURE 1. Croatian Primary Percutaneous Coronary Intervention Network.

tacija u zdravstveni sustav, ravnomjerni razvoj PCI centara u
svim dijelovima Republike Hrvatske te kontinuirana medu-
sobna komunikacija svih sudionika mreZe na svim razinama
zdravstvene zastite. Danas je Hrvatska mreza primarne PCI
duboko ukorijenjena u hrvatski zdravstveni sustav i funkcio-
nira kao sprega regionalnih PCI centara, Zupanijskih i op¢ih
bolnica koje tim centrima gravitiraju te sustava hitne medi-
cinske pomoc¢i.1#*®

U posljednjih deset godina, otkako postoji, unutar okvira
cijele Hrvatske mreze primarne PCI (slika 1), hitno je lijeGeno
nesto vise od 15 000 bolesnika s akutnim infarktom miokar-
da s elevacijom ST segmenta (STEMI), a, po istome principu,
lijeCe se 1 drugi bolesnici s nestabilnim akutnim koronarnim
sindromom. U posljednjim godinama mreZa zbrinjava oko 540
— 550 bolesnika s akutnim STEMI na milijun stanovnika (slika
2), $to se postupno pribliZava optimalnomu broju od najmanje
600 primarnih PCI-ja na milijun stanovnika i svrstava nas uz
bok najrazvijenijih zemalja Europe i svijeta. Dok u europskim
zemljama jedan PCI centar zbrinjava prosje¢no izmedu 31300 i
6533 000 stanovnika, u Hrvatskoj svaki od nasih jedanaest PCI
centara koji rade po principu 24/7 zbrinjava prosje¢no nesto
vi§e od 384 000 stanovnika, $to je unutar optimalnih granica.
Prema kretanjima zadnjih 10 godina, jasan je porast rizi¢no-
ga profila bolesnika lijecenih zbog akutnog STEMI-ja unutar
Hrvatske mreZe primarne PCI: dobi (sa 60 godina u prvoj fazi
na 63 godine u zadnjem razdoblju), Zenskoga spola (s 27 na 31
%), uCestalosti bolesnika sa slikom kardiogenog Soka (sa 6,7
na 7,6 %) i drugih (zahvacenost prednje stijenke lijeve klijetke,
debla lijeve koronarne arterije, premosnica i sl.). Unato¢ nave-
denom povecéanju rizi¢noga profila, broja bolesnika lije¢enih u
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FIGURE 2. Number of patients with acute ST-elevation
myocardial infarction treated with primary percutaneous

coronary intervention per million inhabitants of Croatia.

of Croatia, and continuous communication among the net-
work members at all healthcare levels. Nowadays, the primary
PCI network has been deeply rooted in the Croatian healthcare
system, functioning through collaboration among regional PCI
centers, catchment county hospitals and general hospitals, and
emergency medicine service!#s.

In the past ten years of the Croatian Primary PCI Network ex-
istence (Figure 1), more than 15,000 patients with acute myocar-
dial infarction with ST-segment elevation (STEMI) underwent
urgent treatment using the methods of interventional cardiol-
ogy, and other patients with unstable acute coronary syndrome
being also managed by the same treatment protocol. In recent
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FIGURE 3. Cardiovascular mortality in Croatia.

akutnom STEMI-ju te ulaska novih centara u sustav mreze pri-
marne PCI tijekom vremena se povec¢ava udio postignutog op-
timalnog TIMI III protoka na kraju postupka (s 87 na 91 %), dok
mortalitet stagnira u rasponu od 4,4 do 6,3 %. Takvi su rezultati,
zasigurno, jedan od vaznih razloga §to se u posljednjih deset
godina prati pad smrtnosti od koronarne bolesti srca te kardi-
ovaskularna smrtnost uopcée u Hrvatskoj (slika 3). Prethodno
navedeni podatci usporedivi su s rezultatima sliénih mreza
primarne PCI na regionalnoj i nacionalnoj razini zemalja s
bitno veé¢im BDP-om i veé¢im ulaganjima u zdravstveni sustav,
zbog Gega je Hrvatska mreZa primarne PCI prepoznata u rele-
vantnim kardioloskim krugovima, a njezini rezultati objavljeni
su u znanstvenim i stru¢nim medicinskim ¢asopisima.!¢#

Buduci planovi

Dosada$nje retrospektivno sakupljanje podataka o hrvatskim
rezultatima intervencijskog lije¢enja akutnog infarkta mio-
karda, osobito onoga sa ST elevacijom, koje je u dvogodisnjim
razdobljima organizirala Radna skupina za akutni koronarni
sindrom Hrvatskoga kardioloskog drustva, odgovara retros-
pektivnim diskontinuiranim registrima koji su obiéno medu-
korak u stvaranju optimalnih kontinuiranih prospektivnih
registara. Takvi registri osiguravaju laku dostupnost podataka,
kao i praéenje trendova u vezi s bolestima i drugim pojavama
koje ih prate, pa tako i akutnoga koronarnog sindroma.?*%
Od 2015. godine Radna skupina za akutni koronarni sindrom
1 Radna skupina za intervencijsku kardiologiju Hrvatskoga
kardioloskog drustva zajedno s Agencijom za kvalitetu i akre-
ditaciju u zdravstvu i socijalnoj skrbi suraduju na razvijanju
kontinuiranoga prospektivnog Registra invazivne i interven-
cijske kardiologije te akutnoga koronarnog sindroma koji ¢e
se elektroni¢kim putem ispunjavati podatcima o bolesnicima
lijeCenima metodama intervencijske kardiologije u PCI centri-
ma Sirom Republike Hrvatske, pa tako i onima lije¢enima pod
dijagnozom akutnoga koronarnog sindroma. Dosadasnje orga-
nizacijske predradnje i ciljevi Registra ve¢ su predstavljeni na
skupovima hrvatskih invazivnih i intervencijskih kardiologa,
a implementacija navedenog registra o¢ekuje se do kraja 2016.
godine. Premda c¢e i taj registar direktno i indirektno davati
niz podataka o lije¢enju akutnoga koronarnog sindroma u Re-
publici Hrvatskoj, mnogi podatci njime nece biti obuhvaceni
(npr. postotak fibrinoliziranih ili nereperfundiranih bolesnika
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years, the network has managed 540-550 patients with acute
STEMI per million inhabitants (Figure 2), approaching the opti-
mal figure of at least 600 primary PCIs per million inhabitants,
ranking Croatia side by side with the most developed countries
in Europe and the world. In European countries, one PCI cent-
er has a catchment population of 31,300-6,533,000 on average,
whereas each of the eleven PCI centers in Croatia with 24/7
work schedule has a catchment population of 384,000 inhabit-
ants, which is within the optimal limits. According to records on
the past ten years, there is an overt increase in the risk profile
of patients treated for acute STEMI in the Croatian Primary PCI
Network, as follows: patient age (from 60 years in the beginning
to 63 years in recent years), female sex (from 27% to 31%); preva-
lence of patients presenting with cardiogenic shock (from 6.7% to
7.6%); and other (involvement of the left ventricular anterior wall,
left coronary artery trunk, bypasses, etc.). In spite of the above
mentioned increase in the patient risk profile, number of pa-
tients treated in acute STEMI and a number of new centers hav-
ing joined the Primary PCI Network, the proportion of optimal
TIMIIII flow achieved at the end of the procedure has increased
with time (from 87% to 91%), with the mortality rate ranging
from 4.4% to 6.3%. These results certainly are one of the major
reasons for a decreasing trend recorded in the mortality from
coronary heart disease, as well as in the overall cardiovascular
mortality in Croatia in the past ten years (Figure 3). The results
reported above are comparable with those from similar primary
PCI networks at the regional and national levels in countries
with a substantially higher GDP and greater healthcare invest-
ments. That is why the Croatian Primary PCI Network has been
recognized in relevant cardiologic settings, and its results have
been published in renowned scientific and professional medical
periodicals®®?,

Future Plans

Retrospective data collection on the Croatian results achieved
with interventional management of acute myocardial infarc-
tion, STEMI in particular, performed biannually by the Working
Group for Acute Coronary Syndrome of the Croatian Society of
Cardiology, corresponds to retrospective discontinuous regis-
tries usually established as an interim solution in the process of
developing optimal continuous prospective registries. Such reg-
istries facilitate data accessibility and monitoring trends related
to diseases and other associated events, also applicable to acute
coronary syndrome?*?4 Since 2015, the Working Group for Acute
Coronary Syndrome and Working Group for Interventional Car-
diology of the Croatian Society of Cardiology in collaboration
with the Agency for Quality and Accreditation in Healthcare
and Social Welfare work on the development of a continuous
prospective Registry of Invasive and Interventional Cardiol-
ogy and Acute Coronary Syndrome. Data on patients treated by
the methods of interventional cardiology in PCI centers all over
Croatia, including those treated with the diagnosis of acute cor-
onary syndrome, will be entered electronically in the Registry.
The preliminary organizational activities and aims of the Reg-
istry have already been presented at conferences of the Croatian
invasive and interventional cardiologists. Full implementation
of the Registry is expected by the end of 2016. The Registry will
provide a series of data on the management of acute coronary



s akutnim STEMI-ijem, terapija i rezultati lije¢enja bolesnika s
akutnim koronarnim sindromom koji nisu lije¢eni metodama
invazivne i intervencijske kardiologije i sl.). Takve ¢e podatke
dati tek Registar akutnoga koronarnog sindroma koji ¢e, osim
PCI centara, obuhvatiti i sve druge bolni¢ke ustanove u Repu-
blici Hrvatskoj i koji mora biti dugoro¢ni cilj.

Prema podatcima postojec¢eg Registra, brojinfarkta miokar-
da bez ST elevacije lijecenih metodama intervencijske kardi-
ologije unutar prvih nekoliko sati do dana nakon koronarnog
incidenta zaostaje za onim u STEMI-ju, $to se osobito odnosi
nabolnice bez moguénosti takvog lijeCenja i neminovno utje-
¢e na morbiditet i mortalitet takvih bolesnika. Uzroci takvoga
stanja uglavnom su financijske prirode i u perspektivi treba
poduzimati akcije za njegovu promjenu.

Osim navedenoga, mjesta za napredak ima i u podrucju or-
ganizacije transporta unutar mreze. Tako primjerice fast-track,
osim u Istarskoj i Krapinsko-zagorskoj Zupaniji, uglavnom ne
funkcionira te bolesnici u akutnoj fazi infarkta miokarda gube
dragocjeno vrijeme na voZnju prema bolnicama koje im ne
mogu pruziti hitno intervencijsko lijecenje. Takoder, u vecini
slu¢ajeva nije dostupna analiza 12-kanalnog EKG-a veé pri
prvom medicinskom kontaktu, tj. u kolima hitne medicinske
pomodi na terenu ili ordinaciji opée medicine, ¢ime se takoder
nepotrebno gubi vrijeme za postavljanje dijagnoze i zapocinja-
nje lijecenja ovoga nerijetko Zivotno ugrozavajuc¢ega stanja. U
smislu korekcije ovakvih nelogi¢nosti Radna skupina za akut-
ni koronarni sindrom sudjeluje u trajnoj edukaciji o ovome pro-
blemu lije¢nika sudionika mreZe u svim dijelovima Republike
Hrvatske. U tom je smislu tijekom 2015. i 2016. godine izraden i
jednostavni graficki Postupnik dijagnostike i lije¢enja akutnog
infarkta miokarda (slika 4 na engleskom jeziku; na hrvatskom
jeziku Postupnik preuzeti s http://www.kardio.hr/pdf/Postu-
pnik_za_web.pdf) koji se distribuira u zdravstvene ustanove
Sirom Republike Hrvatske.

Zadnju godinu dana postignut je znac¢ajan iskorak na po-
lju dostupnosti moderne antitrombocitne terapije u Republici
Hrvatskoj. Kao §to je poznato, prasugrel i tikagrelor danas su
antiagregacijski lijekovi izbora u lije¢enju akutnog infarkta mi-
okarda.®* I dok prvi nije prisutan na hrvatskome trzistu, tika-
grelor je od prosle godine dostupan bez naknade bolesnicima
sa STEMI infarktom lijeCenima primjenom PCI u prvih Sest
mjeseci, ¢Cime je njegova penetracija u STEMI infarktu u Repu-
blici Hrvatskoj porasla s 52 % u prvoj polovici 2015. godine na
79 % u prvoj polovici 2016. godine. Takvi rezultati za antiagre-
gacijski lijek tre¢e generacije u STEMI-jju odgovaraju najboga-
tijim europskim zemljama. Medutim, kako nakon Sest mjeseci
u bolesnika sa STEMI-jem, tako ni u svih bolesnika s akutnim
koronarnim sindromom bez ST elevacije, tikagrelor nije do-
stupan bez doplate, u tim mu je dijagnozama vrlo niska pene-
tracija te su nuzni daljnji napori za promjenu takvoga stanja.
Premda zasada preciznih podataka nema, penetracija lijekom
obloZenih potpornica narazini Republike Hrvatske opéenito se
procjenjuje na oko 40 %, Sto takoder zahtijeva pomake nabolje.

Zakljucak

Uzimajuci u obzir sve navedeno, unato¢ vrlo dobrim rezul-
tatima lijecenja STEMI-ja u Republici Hrvatskoj koji su po
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syndrome in Croatia, however, a number of data will not be in-
cluded (e.g., percentage of fibrinolysis treated or non-reperfusion
patients with acute STEMI, therapy and results of treatment in
patients with acute coronary syndrome not treated with the
methods of invasive and interventional cardiology, etc.). Such
data will only be provided by the Registry of Acute Coronary
Syndrome designed for a defined long-term purpose, which will
also include all other Croatian hospitals along with PCI centers.

According to data from the current Registry, the number of
myocardial infarction without ST-segment elevation cases
treated by the methods of interventional cardiology within the
first hours to days after coronary event is lower in comparison
with STEMI cases. This in particular holds for hospitals where
such treatment is not available, thus undoubtedly influencing
the morbidity and mortality of these patients. This situation is
generally caused by financial difficulties, calling for appropri-
ate activities to change it in the near future.

In addition, there is also room for improvement in the organi-
zation of patient transport within the network. For example, the
fast-track system generally does not work, with the exception of
the Istria County and Krapina-Zagorje County, so that patients
in the acute stage of myocardial infarction waste precious time
for driving to the hospitals where interventional treatment is not
available. In most cases, 12-lead ECG analysis is not available
at the initial medical contact, 1.e. in the ambulance or general
medicine office, thus also wasting time to make the diagnosis
and initiate treatment for this frequently life threatening con-
dition. In an attempt to correct such illogical situations, the
Working Group of Acute Coronary Syndrome takes active partin
continuous education on this issue, intended for the physicians
engaged in the network in all parts of Croatia. In 2015-2016, a
simple graphic Algorithm for Diagnosis and Treatment of Acute
Myocardial Infarction has been designed (Figure 4) and distrib-
uted to healthcare institutions all over Croatia.

In the last year, great breakthrough has been made in the
availability of current antithrombotic therapy in Croatia. As it
isknown, prasugrel and ticagrelor currently are the antiplatelet
drugs of choice in the treatment of acute myocardial infarc-
tion®". While the former has not been registered in Croatia,
since 2015 ticagrelor is available without payment to STEMI
patients treated with PCI for the first six months postoperative-
ly, thus having increased its penetration in STEMI in Croatia
from 52% in the first half of 2015 to 79% in the first half of 2016.
These data on the third-generation antiplatelet drug in STEMI
are comparable to those reported from the most industrialized
European countries. However, as after six months, ticagrelor
is not available without copayment to STEMI patients and all
patients with acute coronary syndrome without ST-segment
elevation, its penetration is very low in these diagnoses, thus
additional efforts should be invested to change this unfavora-
ble situation. Although there are no precise data for now, pen-
etration of the drug eluting stents at the national level has been
estimated to around 40%, also requiring steps for improvement.

Conclusion

Considering all the facts mentioned above, there certainly is
room for upgrading at all levels of acute coronary syndrome man-
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Acute Coronary Syndrome in Croatia

ACUTE MYOCARDIAL INFARCTION DIAGNOSTIC
AND TREATMENT ALGORITHM

Chest pain or other symptoms implying acute myocardial infarction

lnitial diagnosticﬁherapy * difuse substernal pain described as
o pression or squeeze irradiating towards
Vital parameters: neck, shoulders, arms or chin, with
- focused medical history and duration of more than 20 min and no
physical examination ** dyspnea, epigastric or atipical
p! ain, g,

® ECG = lightheadedness/syncope, /

« heart rhytm monitoring E colddiaphoreste

«iv line

« aspirin 300 mg

As needed:

« oxygen via mask (4 L/min, Sp0O2 94%) L'l

« sublingual nitrates

- morphine (2-5 mg iv, additional y I

\__doses as needed) )
ECG interpreta ;' A
(within !
STEMI NSTE ACS |
3
. . . itie i i '
e Additional (infrahospital ' Descendingorhorizontal |
in all leads except V2 and V3; « cardiac troponin (T or I) ST segment depression ‘
’ - in 2 consecutive

in V2 and V3 22 mm (M) or < additional work-up as needed leads =0.5 mm -
=1.5 mm (F) or left bundle chest x ray, echocardiograph :
branch block (newly diagnosed ( th graphy) F - ] -

T vawe inversion in 2
consecutive leads

=0.5 mm with prominent
R vawe or R/S>1

or of unknown duration)

Absence of signs of
ischemia in ECG does
not preclude NSTE ACS

Risk factors (=1)
« refractory or recurent pain
« heart failure symptoms/signs
- unstable blood pressure
« ventricular tachycardia
- persistent/recurrent ECG changes

Duration of symptoms
=3h and no possibility
for primary PCI <120 min

L . U

Consider fibrinolysis |« elevated cardial troponin levels (T or 1)
(if possible =30 min \ \
from first medical contact) N N

—_— YES NO
g N b, 1)
W . F'alled . Preparation for invasive Preparation for Re-evaluation
fibrinolysis treatment (pain <12h) invasive treatent (intrahospital)
(emergent PCI) (or clopidogrel 600 mg) (or clopidogrel 600 mg) . control troponin levels (3h)
el « direct transfer/admission « direct transfer/admission « control ECG
fibrinolysis to pPCl center) to pPCI center) - exercise test (optional)
{ Primary PCI Primary PCI
Coronary admission or dischar:
2 . . . . . . ge
angiography (if possible <90 min from (if possible <120 min from from hospital

(within 24h) first medical contact) first medical contact)
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Croatian Cardiac Society KARDIOLOEKD
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ESC Guidelines for the management of acute myocardial infarction in patients presenting with ST-segment
elevation. European Heart Journal (2012) 33, 2569-2619.

2015 ESC Guidelines for the management of acute coronary syndromes in patients presenting without
persistent ST-segment elevation. European Heart Journal (2016) 37, 267-315.

FIGURE 4. Algorithm for Diagnosis and Treatment of Acute Myocardial Infarction.
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mnogome iznad prosjeka hrvatskoga zdravstva, jasno je
da mjesta za napredak ima na svim razinama zbrinjavanja
akutnoga koronarnog sindroma. Nastavkom entuzijasti¢nog
1 pozrtvovnog rada svih zdravstvenih djelatnika uklju¢enih u
lijeGenje ovoga stanja, ali i dodatnim ulaganjima u infrastruk-
turu, materijale, lijekove, edukaciju i ljudske resurse, ovakvi bi
se solidni rezultati dodatno mogli pobolj$ati.

Babic¢ Z, Pavlov M

agement, in spite of the very good results achieved in the man-
agement of STEMI in Croatia, which considerably surpass the
Croatian healthcare average. These superior results can be addi-
tionally improved by continuing enthusiastic and dedicated work
of all health professionals involved in the treatment of this seri-
ous condition, but also by further investments in the infrastruc-
ture, materials, drugs, education and human resources.
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