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Abstrakt. V roku 2015 na Slovensku prebehol posledny pe-
riodicky prieskum registra SLOVAKS venovany manaZmentu
pacientov s AKS.

Vysledky: Analyzovanych bolo 1 704 pacientov, pricom podiel
STEMI predstavoval 32,5 %, NAP 29,5 %, NSTEMI 36,4 %. Dalsich
1,6 % pacientov malo na EKG obraz BLTR.

V kategorii AKS bez elevacie ST 75,8 % pacientov podla TIMI
skére patrilo do kategérie stredného alebo vysokého rizika,
avsak iba 64,6 % pacientov absolvovalo invazivne vysetrenie.
V kategorii STEMI primarna reperfuzna lie¢ba bola vykonana
u 73 % pacientov (pPKI 70,7 %, fibrinolyza 2,34 %). Median
celkového ischemického ¢asu bol 230,5 min. Zo vietkych pri-
padov pPKI bolo az 36,6 % vykonanych mimo odporu¢aného
hrani¢ného casového limitu (do 120 min od EKG) a 65 %
mimo optimalneho ¢asového limitu (do 90 min od EKG). Na
zbytocnych ¢asovych stratach malo rozhodujuci ¢asovy podiel
véhanie pacientov (median intervalu symptémy-EKG 110 min)
a transport pacientov, kedZe az 35 % STEMI bolo dopravenych
ku primarnej PKI formou sekundarneho transportu. Hospitali-
zacna letalita STEMI bola 5,77 %.
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Abstract. In 2015 a periodical snapshot of the SLOVAKS registry,
related to the management of patients with acute coronary
syndromes, was made.

Results: 1704 patients with ACS were analysed. STEMI repre-
sented 32.5% of cases, UA 29.5%, NSTEMI 36.4% and 1.6% had
LBBB on ECG. In category of ACS without ST elevation 75.8%
belonged to the middle risk or high risk group, according to
the TIMI risk score. Only 64.6% of patients in this category
underwent invasive management. In STEMI patients 73% of
them underwent primary reperfusion treatment (pPCl 70.7%,
fibrinolysis 2.34%). The median total ischaemic time was
230,5 minutes. 36.6% of all pPCls were performed outside
the recommended maximum time interval (i.e. 120 min of
ECG diagnosis) and 65% outside the recommended optimal
time interval (i.e. 90 min of ECG diagnosis). The main reasons
for avoidable time delay were hesitation of patients (median
of symptoms to ECG interval 110 min) and transportation of
patients, since 35% of STEMI patients were admitted to pPCl
centers via secondary transportation. Hospital mortality of
STEMI patients was 5.77%.
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Zdver: Napriek viacerym pozitivnym trendom v manazmente
AKS na Slovensku (vysokéa koncentracia posadok ZZS, nelimi-
tovand dostupnost modernych liekov, dostupnost invazivneho
manazmentu v rezime 24/7) v systéme zdravotnej starostlivosti
mozno identifikovat viaceré nedostatky. V kategoérii NAP/
NSTEMI je to predovietkym nedostato¢ny podiel invazivne
manazovanych pacientov, podcerfiovany ,timing” invazivneho
postupu a taktiez nedostato¢ny podiel najmodernejsich anti-
trombotickych rezimov. V kategérii STEMI su to neprimerané
Casové straty spdsobené pacientom, ale taktieZ zdravotnickym
systémom v désledku zbytocnych tzv. sekundérnych transpor-
tov. Zna¢na cast pacientov spifiala indikaciu na prednemoc-
ni¢né podanie fibrinolytika a tzv. farmakoinvazivny postup.
Vymiznutie tohto postupu z medicinskej praxe je odborne
neodoévoditelné. Obr. 7, Tab. 5, Lit. 19, Online full text (Free,
PDF) www.cardiology.sk

Klicové slova: akutny korondrny syndrom - STEMI — NAP -
NSTEMI — manazment - ¢asové intervaly — primarna PKI - stra-
tifikacia rizika

Conclusion: Despite a few positive trends in ACS management
in Slovakia (the high concentration of EMS ambulances, un-
limited availability of modern drugs, availability of invasive
management on 24/7 basis) there remain some problems in
ACS management we can identify. In the UA/NSTEMI category
there is suboptimal ratio of invasively treated patients, and
the optimal timing of catheterisation is underappreciated. At
the same time, the proportion of up-to-date antithrombotic
regimes is not sufficient in this ACS category.

In the STEMI category there is an unacceptable time delay due
to hesitation of patients, and also owing to the health care
system, especially because of unecessary secondary transpor-
tation. A significant proportion of STEMI patients fulfilled the
criteria for prehospital fibrinolysis administration and pharma-
coinvasive strategy. In fact we have noticed an unreasonable
disappearance of fibrinolysis. Fig. 7, Tab. 5, Ref. 19, Online full
text (Free, PDF) www.cardiology.sk

Key words: acute coronary syndrome — STEMI — UA - NSTEMI -
management — time intervals — primary PCl - risk stratification

V roku 2015 sa uskuto¢nil novy prieskum SLOVenského
registra Akatnych Koronarnych Syndrémov (SLOVAKS).
Register je funkény od roku 2007 a jeho spravcom je Sloven-
ska kardiologicka spolo¢nost. Od roku 2007 md prierezovy
charakter a prebieha vo forme dvojmesa¢nych periodickych
prieskumov. V roku 2015 bolo do prieskumu zapojenych 57
nemocnic, ¢o predstavuje 84 % zo vsetkych internistickych,
alebo kardiologickych pracovisk na Slovensku. Zapojenych
bolo vsetkych Sest slovenskych kardiocentier. Cielom bolo
nahlasit vSetky pripady pacientov hospitalizovanych pre AKS
(STEMI, NAP, NSTEMI, AKS s BLTR), ak tato diagndza bola
stanovena pri prepusteni, pripadne umrti pacienta v mesia-
coch februar a marec 2015. V pripade STEMI boli zahrnuti
pacienti hospitalizovani do 72 hodin od vzniku symptémov.
Hlasenia boli vykonavané elektronicky, online. Centralne sa
vykonala kontrola kvality idajov, nejasnosti sa spétne riesili
s pracoviskami. Celkovo bolo prijatych 2 035 nahlaseni AKS.
Vzhladom na pokracujice hospitalizicie a opakované nahla-
senie toho istého pripadu z rdznych nemocnic, v skuto¢nosti
spolu i8lo o 1 704 pripadov AKS (tabulka 1). Podiel STEMI

In 2015 a new snapshot of the SLOVak registry of Acute
Coronary Syndromes (SLOVAKS) was made. The registry
has been run by the Slovak Society of Cardiology since
2007. Since 2011 it has been based on 2-months snapshots
performed on a periodic basis. In 2015 there were 57
hospitals involved in the Registry, which represented up to
84% of all internal medicine or cardiology departments in
Slovakia. It included all six existing cardiocentres as well.
The inclusion was ACS diagnosis (STEMI, NSTEMI, UA,
ACS with BBB) set on discharge or hospital death, within
the period from March to February of 2015. In the case
of STEMI, only patients presenting within 72 hours of
symptoms onset were involved. An online electronical ACS
report was used. There was central data quality control
and backward clarification was made. As a whole, 2035
ACS reports were delivered, although, due to interhospital
transfers and repeated reports of the same patient, in reality
1704 cases of ACS have been accepted for analysis (Table
1). The STEMI was represented by 32.5%, UA 29.5% and
NSTEMI by 36.4% of all ACS patients. There was also 1.6%

Tabulka1 Dvojmesacné pocty hlasenych pripadov hospitalizovanych AKS

Table 1 'The number of reported 2-month ACS cases admitted to hospitals

% AKS Vek Podiel zien (%)
n (% ACS) (Age) (% of female)
STEMI 554 32,5 64,11 (£ 12,3) 33,6
NAP 502 29,5 65,97 (+£10,21) 37,3
NSTEMI 621 36,4 68,66 (+ 11,3) 40,9
AKS s BI'TR (ACS with LBBB) 27 1,6 75,14 (+ 11,28) 37
Spolu (Total) 1704 100 66,47 (+ 11,52) 36,55
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predstavoval 32,5 %, NAP 29,5 %, NSTEMI 36,4 %. Dalsich
1,6 % pacientov malo na EKG obraz BLTR, pricom tito pa-
cienti vo vicé§ine pripadov boli manazovani v rezime STEMI.
Ziskana vzorka pacientov poskytuje reprezentativnu informéciu
o kvalite manazmentu AKS na Slovensku. KedZe disciplina
hlaseni AKS v uvedenom obdobi nebola idedlna a niektoré
mensie nemocnice chybali, ziskané ¢isla nie st presnou in-
formaciou o incidencii hospitalizovanych pripadov AKS na
Slovensku. Podla kvalifikovaného odhadu v pripade STEMI
v8ak pocet hlaseni predstavoval najmenej 90 % skutoéného
poctu hospitalizovanych pacientov v SR, v pripade NAP/
NSTEMI to bolo asi 50 — 60 %. Skuto¢ny vyskyt vsetkych (aj
nehospitalizovanych) pripadov AKS bude urcite ovela vyssi, ale
urobit kvalifikovany odhad po¢tu pripadov AKS v populdcii,
ktoré sa do nemocnic vobec nedostali, prakticky nie je mozné.

Vyskyt rizikovych faktorov u pacientov s AKS

Popri silnom genetickom vplyve vyskyt AKS zjavne koreluje
so spdsobom Zzivota a viacerymi rizikovymi faktormi. Typickym
prikladom silného a nezavislého rizikového faktora je fajcenie,
pri ktorom je relativne riziko vzniku infarktu v porovnani
s nefajéiarmi u pacientov nad 60 rokov dvojnasobné, a u pa-
cientov pod 60 rokov az patnasobné (1). Pri obezite (BMI nad
30) taktiez stupa vyskyt kardiovaskuldrnych komplikdcii a aj
celkova mortalita. K typickym rizikovym faktorom zhorsujicim
prognozu pacientov patri aj diabetes, HLP, artériova hypertenzia
arendlna insuficiencia. Vyskyt rizikovych faktorov sledovanych
v registri SLOVAKS je prehladne uvedeny v tabulke 2.

AKS bez elevacie ST segmentu na EKG

Podla platnych odbornych Odporacéani (2) u pacientov
s NAP/NSTEMI popri $tandardnej medikamentdznej liecbe
ma byt vykonand vcasna rizikova stratifikacia a podla miery
klinického rizika by mali byt ihned, do 24 alebo do 72 hodin
prelozeni do PKI centier za ti¢elom invazivneho manazmentu.
»Iiming“ invazivneho manazmentu, tak ako je uvedeny v od-
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of ACS with a left bundle branch block (LBBB), in most
cases managed by the same regime as STEMIs. The sample
of analysed ACS patients showed representative information
about the quality of ACS management in Slovakia. The
data do not provide us with relevant information about
the incidence of ACS, since the discipline of reporting
was not ideal and few smaller hospitals were missing in
the Registry. According to a qualified estimate the STEMI
registry has represented around 90% of all STEMI patients
admitted to hospitals in Slovakia. It was 50-60% in case of
UA/NSTEML. The real incidence of all ACS cases (including
those not admitted) in the country is much higher, but it
is impossible to estimate the number of those cases not
admitted to hospitals.

Prevalence of risk factors in ACS patients

Except for genetic influence there is a clear correlation of
ACS appearance with life style and some other risk factors.
Smoking is a typical strong and independent risk factor. In
patients with an age above 60 who smoke the risk of infarc-
tion is doubled and under age of 60 the risk of infarction
is increased even fivefold (1). Cardiovascular risk and total
mortality correlates with obesity (BMI above 30) as well.
Other typical risk factors worsening prognosis of patients are
diabetes, HLP, arterial hypertension and renal insufficiency.
Table 2 displays a clear overview of risk factor prevalence
according to the SLOVAKS registry.

ACS without ST segment elevation on ECG

According to guidelines in patients with UA/NSTEMI (2),
apart from standard medical treatment, early risk stratifica-
tion should be made and if needed, invasive management
in PCI-centre performed within 2, 24, or 72 hours. The
timing of invasive management described in the guidelines
is based on the results of large registries and clinical studies.
There is a minority of asymptomatic patients with no ECG

Tabulka 2 Vyskyt rizikovych faktorov u pacientov s AKS

Table 2 Risk factor prevalence in ACS patients

STEMI (%) NAP/NSTEMI (%)
muZzi/Zeny/spolu muzi/zeny/spolu
(male/female/all) (male/female/all)
Diabetes mellitus 18/30/22 33/38,4/35
Artériova hypertenzia (Arterial hypertension) 63/79/68 86/90,8/87,9
HLP 44/46/45 67,2/65/66,4
Fajcenie (Smoking) 44/21/38 30,1/18,6/25,7
Rendlna insuficiencia (Renal insufficiency) 5/13/8 17,1/20,5/18,4
Obezita (Obesity) 21/35/25 30,1/31,7/31,2
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Obrazok 1 Klinicka rizikova stratifikacia pacientov s NAP/

NSTEMI podla TIMI skére
Figure 1 Clinical risk stratification of UA/NSTEMI patients according to TIMI score
Nizke riziko: TIMI 0-2, stredné riziko: TIMI 3-5, vysoké riziko: TIMI 6-7

bornych Odportcaniach, vychadza z analyz velkych registrov
a klinickych $tudii. Vynimku predstavuji asymptomaticki
pacienti bez EKG zmien a bez vzostupu hsTN, ktori moézu byt
manazovani konzervativne. Aj v tejto nizkorizikovej kategorii
sa odporuca tzv. selektivne invazivny manazment, kedy po
doplneni neinvazivnych testov, hoci aj ambulantne, v pripade
pozitivneho nalezu mozno napokon invazivny postup odpora-
¢at. V registri SLOVAKS bola klinickd stratifikdcia hodnotend
pomocou TIMI skére. Nizke riziko (TIMI 0-2) predstavovalo
iba 24,2 % pacientov. 65,9 % pacientov s AKS bez elevacie
ST patrilo do kategérie stredného rizika (TIMI 3-5) a 9,9 %
pacientov do kategdrie vysokého rizika (TIMI 6-7) (obrazok 1).
Preto je prekvapivé, Ze invazivny manazment v kardiocentrach
absolvovalo iba 64,6 % pacientov (62 % v kategorii NSTEMI
a 67,7 % v kategorii NAP) (obrazok 2). V akutnej faze NAP/
NSTEMI revaskularizaciu myokardu pomocou PKI absolvovalo
35,6 % pacientov. U dalsich 19,5 % pacientov bol vykonany
CABG formou akutneho prekladu na kardiochirurgické pra-
covisko, alebo naplanovanej operacie.

Podrobnti analyzu pacientov s NAP/NSTEMI sme nedavno
publikovali v ¢asopise Cardiology Letters (2017;26(2):69-82).

AKS s elevaciou ST segmentu na EKG - STEMI

Reperfazna liecba STEMI

Veasné spriechodnenie uzavretej koronarnej tepny a mi-
nimalizdcia tzv. celkového ischemického ¢asu je zdkladnou
prioritou manazmentu pacientov so STEMI. Jestvuje mnozstvo
presvedc¢ivych ddkazov, ze kratkodoba aj dlhodobad mortalita,
& kvalita Zivota vyrazne negativne koreluja s dizkou celkového
ischemického casu (3, 4). V stcasnosti existuji dva sposoby
tzv. primarnej reperfuznej lie¢cby - mechanicka primarna PKI
(pPKI) a medikamentdzna fibrinolyza. Podla Odportc¢ani ESC
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Obrazok 2 Invazivny manazment pacientov s AKS bez elevacie ST
Figure 2 Invasive management of patients with ACS without ST segment elevation

changes and no hs-TN increase which can be managed
conservatively. In this low-risk group of patients non-inva-
sive exercise test could be planned out of hospital. If this
proves positive invasive management may still be scheduled
later. In the SLOVAKS registry clinical risk stratification was
accomplished according to the TIMI score. The low risk
category (TIMI 0-2) represented just 24.2% of cases. 65.9%
of cases UA/NSTEMI belonged in the middle risk category
(TIMI 3-5) and 9.9% of cases to the high risk category
(TIMI 6-7) (Figure 1). It is suprising that just 64.6% of
cases underwent invasive management in PCI-centres (62%
of NSTEMI and 67.7% of UA) (Figure 2). In the acute phase
of UA/NSTEMI PCI procedure was performed in 35.6% of
cases. Another 19.5% cases were revascularised by CABG,
on acute or elective basis.

We have recently published detailed analysis of UA/
NSTEMI patients in Cardiology Letters (2017;26(2):69-82).

ACS with ST segment elevation on ECG-STEMI

Reperfusion treatment of STEMI

The priority of STEMI management is to attempt the early
recanalisation of the occluded coronary artery and minimali-
sation of total ischemic period. There is also a lot of evidence
confirming that short-term and long-term mortality and
quality of life strongly negatively correlate with the length of
total ischemic time (3, 4). At present, there are two methods
of primary reperfusion treatment — mechanical primary PCI
(pPCI) and medicamental fibrinolysis. According to ESC (5)
and the Slovak Society of Cardiology (6) Guidelines, pPCI
is the preferred method when it can be performed within
120 minutes from ECG diagnosis of STEMI. In the case of
early STEMI presentation (within 2 hours of symptoms onset)
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Obrazok 3 Primdrna reperflizna lie¢ba u pacientov so STEMI
Figure 3 Primary reperfusion therapy in STEMI patients

(5) aj SKS (6) ma byt PKI preferovanou metddou, ale iba v pri-
pade ak pPKI, podla odhadu, mozno realizovat do 120 minut
od EKG diagnézy STEMI. V pripade v¢asnej diagnozy (do
dvoch hodin) u pacientov s rozsiahlym prednym IM je toto
kritérium dokonca sprisnené na 90 minut. Pacienti, ktori ne-
splfiaju ¢asové kritérium pre realizaciu pPKI, by mali dostat
fibrinolyticku lie¢bu a az nasledne absolvovat koronarografiu
(tzv. farmakoinvazivny postup). V roku 2015 doslo opit k vy-
raznému narastu podielu pacientov lie¢enych primarnou PKI
(70,7 %). Tento priaznivy trend je vSak negativne poznaceny
skuto¢nostou, Ze az 36,6 % primarnych PKI nebolo vykona-
nych v ¢asovom limite, t. j. do 120 minut od diagnoézy. Pri
optimalnom postupe by mala byt pPKI vykonana dokonca
do 90 minut od diagnézy, a toto kritérium splnilo iba 35 %
pacientov. Teoreticky je teda na Slovensku znacny priestor
pre indikovanie fibrinolytickej lie¢by, avak opak bol pravdou.
V roku 2015 fibrinolytickd lie¢cba STEMI takmer vymizla,
absolvovalo ju iba 2,34 % pacientov. Celkovy podiel pacientov
liecenych akoukolvek primarnou reperfuznou liecbou dokonca
poklesol zo 76 % (rok 2011) na 73 % (rok 2015) (obrazok 3).
Celkové rozdelenie reperfiznej stratégie zobrazuje tabulka 3.

Casové intervaly

Nasa analyza z roku 2015 dokumentovala median celkového
ischemického ¢asu 230,5 (+ 259) minut. Tento ¢as je nepriaznivy
a definitivne potvrdzuje, Ze priaznivy trend skracovania celkového
ischemického ¢asu z rokov 2007 — 2011 sa zastavil (obrazok 4).

Vzhladom na toto nepriaznivé zistenie nds prirodzene
zaujimali okolnosti, ktoré takéto ¢asové straty spdsobuju. Uka-
zuje sa, ze rozhodujicu ulohu maju ¢asové straty spdsobené
pacientom, kedZe median intervalu od vzniku symptémov po
EKG diagnézu (symptémy-EKG interval) bol az 135 minut
v kategorii véetkych STEMI a 110 minut v podskupine pacientov
lie¢enych pPKI. Tento podinterval zahfnia aj vyzvu a dojazd
posadky zachranného systému (ZZS), avsak tento aspekt mal
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Obrazok 4 Median celkového ischemického casu u pacientov so

STEMI lie¢enych pPKI
Figure 4 Median total ischemic time in STEMI patients treated by pPCI

in a patient with large anterior MI the criterion is even shor-
tened to 90 minutes. Those patients which don’t fulfil the time
limits mentioned above should undergo fibrinolysis and PCI
should be performed afterwards (pharmacoinvasive strategy).
There was a significant increase in the proportion of patients
treated with pPCI in 2015 (70.7%). However, this favourable
finding is negatively marked by the fact that 36.6% of pPCIs
were performed outside the recommended time interval, i.e.
within 2 hours from ECG diagnosis. In an optimal situation
pPCI should even be performed within 90 minutes from ECG
diagnosis, but this criterion was fulfilled in only 35% of cases.
In theory there is a significant space to indicate fibrinolysis,
but the opposite was the case. In 2015 fibrinolytic treatment
of STEMI almost disappeared in Slovakia, it being used in
just 2.34% of cases treated. The proportion of patients treated
by any early reperfusion therapy even decreased from 76%
(year 2011) to 73% (year 2015) (Figure 3). An overview of
the reperfusion strategy in 2015 is figured in Table 3.

Time intervals

Our analysis from 2015 has shown the median of total
ischemic time as 230,5 (£259) minutes. This finding is un-
favourable and definitely showed that the favourable trend
of decreasing total ischemic time from 2007-2011 was halted
(Figure 4).

Looking at this unfavourable finding provokes natural
interest to explain the reasons for time delays. Analysis
shows that time delay due to patient hesitation was crucial.
The median of the interval from symptom onset to ECG
diagnosis (symptoms-ECG interval) was 135 minutes in all
STEMI category, and 110 minutes in the category of STEMI
patients treated by pPCI. Symptoms-ECG interval involves
also time from patient call for emergency to ECG interval
but this subinterval didn’t have significant influence on time
delays. Other sources show that median access response time
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Tabulka 3 Celkova reperfiizna stratégia v roku 2015 u pacientov so STEMI
Table 3 Overview of reperfusion strategy in 2015 in STEMI patients

STEMI

n %
Vsetky STEMI (All STEMIs) 554 100
Koronarografia (Coronarography) 482 87
Primarna PKI (Primary PCI) 392 70,7
Fibrinolyza (Fibrinolysis) 13 2,34
Primdrna reperfuzna lie¢ba spolu (Primary reperfusion therapy together) 405 73
Rescue PKI (Rescue PCI) 6 1,08
Odlozené PKI (Delayed PCI) 44 8,02
PKI spolu (PCI together) 442 79,8
CABG pocas hospitalizacie (CABG during acute hospital stay) 20 3,6
CABG planovany (CABG planned on elective basis) 20 3,6
CABG spolu (CABG together) 40 7,2

na casové straty minimalny vplyv. Z inych zdrojov je zname,
ze napriklad pri ZZS Falck bol median dojazdovych ¢asov ZZS
u pacientov s AKS na Slovensku v rokoch 2012 - 2014 stabilne
pod 9 mindt, pricom v roku 2014 ¢as do 15 mintt sa dosiahol
v 80,8 % pripadoch vyjazdu ku AKS (7). Zdrzanie spdsobené
vdhanim pacienta privolat pomoc je teda rozhodujtce, avsak
moznost jeho ovplyvnenia zo strany zdravotnickeho systému
je prakticky minimélna. Zdravotnici st zodpovedni najmi za
interval EKG-PKI, ktory bol taktiez suboptimalny. Jeho median
v roku 2015 bol u pacientov lie¢enych pPKI sice 107 mint,
avsak ako uz bolo uvedené, iba 63,4 % pacientov ho malo do
120 mintt, ¢o je pozadovana hranica pre realiziciu primarnej
PKI. Analyzou boli vyli¢ené neprimerané ¢asové straty po prijati
pacienta do kardiocentier, kedze median intervalu prijem-PKI je
uz dlhodobo do 30 minut a v roku 2015 bol dokonca 28 mindt.
Je teda zrejmé, Ze neprimerané ¢asové straty spdsobené zdra-
votnikmi vznikaju najmi na drovni transportu pacientov do
kardiocentier, ¢o v$ak blizie vysvetluje dalsia kapitola. Sumarny
prehlad sledovanych c¢asovych intervalov ukazuje tabulka 4.

Transport
V absoldtnej vdcsine pripadov transport do kardiocentra
za ucelom pPKI zabezpecuju posadky ZZS. Pretrvavajucim

was well under 9 minutes in 2012-2014 for Falck EMS. Res-
ponse time up to 15 minutes was reached in 80.8% of EMS
vehicle exits (7). So the delay caused by hesitation of the
patients themselves is crucial, but the possibility of improving
this on the part of the medical service is minimal. Health
care personell are responsible mainly for ECG-PCI interval,
and this was suboptimal as well. The median of ECG-pPCI
interval in 2015 was 107 minutes but, as mentioned, just
63.4% of patients were within 120 minutes, which is the
time criterion for performing primary PCI. The analysis has
excluded time delays in the period between admission to car-
diocentre and pPCI, since over recent years the median kept
under 30 minutes and in 2015 was just 28 minutes. It is clear
that unwanted time delays due to health care personnel are
caused in the transfer time to cardiocentres, which is better
explained in next paragraph. Summary of time intervals is
clearly figured in Table 4.

Transportation

EMS covers transportation of STEMI patients to a cardio-
centre in most cases. However there is the persistent problem
that just 47% of STEMIs are transferred to the cardiocentre
directly via primary transportation. In 35% of STEMIs the

Tabulka 4 Prehlad sledovanych ¢asovych intervalov

Table 4 Overview of time intervals

Sledovany interval (Time interval)

Median (min)

Celkovy ischemicky ¢as (Total ischemic time) 230,5
Interval ,,symptomy-EKG*“ u vietkych STEMI (Symptoms-ECG interval in all STEMI) 135
Interval ,,symptomy-EKG* v kategorii pPKI (Symptoms-ECG interval in category of pPCI) 110
Interval ,, EKG-pPKI“ (ECG-pPCl interval) 107
Interval ,,prijem-pPKI“ (D2B) (Admission-pPCI interval (D2B)) 28
Podiel pacientov s ,,EKG-pPKI“ do 120 min (The proportion of ECG-pPCI within 120 min) 63,4 %
Podiel pacientov s ,,EKG-pPKI*“ do 90 min (The proportion of ECG-pPCI within 90 min) 35 %
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Obrazok 5 Medikamentozna liecba STEMI pouzivana pocas akutnej hospitalizacie

Figure 5 Medical therapy used in acute phase of STEMI

zavaznym problémom vdak ostiva skutocnost, ze iba 47 %
tychto pacientov dovezie ZZS primarnym transportom, priamo
z terénu. V 35 % pripadov boli pacienti so STEMI transporto-
vani do lokalnych nemocnic a az nasledne, ¢asto inou posadkou
778, ako sekundarny transport do kardiocentra. Tato obchadzka
sposobuje neakceptovatelné ¢asové straty a jej najcastejSou pri-
¢inou je neistota posadky ZZS v diagnostike STEMI pomocou
EKG a konzultacie stavu a diagndzy v lokalnych nemocniciach.
Zvys$nych 18 % pacientov sa s neprimeranymi ¢asovymi stratami
dostalo do kardiocentra ,,samotransportom’, ale ¢astej$ie pros-
trednictvom svojho praktického lekara, ¢i spadového internistu
alebo kardiologa, ktori zmobilizovali ZZS.

Medikamentézna liecba

Register SLOVAKS nam poskytuje informdcie o farma-
kologickej liecbe iba v akutnej-hospitalizacnej fize AKS.
Dominantnt skupinu liekov logicky predstavuju antitrom-
botikd. V kategorii STEMI (na rozdiel od NAP/NSTEMI)
sme evidovali vyraznej$i nastup novych tcinnejsich antiag-
rega¢nych pripravkov. Az 68,6 % pacientov uzivalo tikagrelor
alebo prasugrel. Podiel betablokatorov, ACE/AT, a statinov
zodpoveda vysokému eurdpskemu Standardu. Presné zastupe-
nie jednotlivych liekovych skupin je vyjadrené na obrazku 5.

Progndza pacientov

V roku 2015 bola v registri SLOVAKS sledovana iba hos-
pitaliza¢na letalita STEMI. Podla tejto analyzy bola celkova
letalita STEMI 5,77 %, a v kategérii pacientov lie¢enych PPKI
iba 3,57 % (obrazok 6). Strednodobu letalitu pacientov (do
dvoch rokov) sme analyzovali u pacientov z roku 2011 (8).
Letalita STEMI do jedného mesiaca od hospitalizacie bola

patients are transported to local hospitals and afterwards via
secondary transportation, frequently by another EMS vehicle,
to cardiocentres. This bypass is usually due to uncertainty
of EMS staff about ECG diagnosis and the patient’s status,
but this practice causes an unacceptable time delay. The
remaining 18% of STEMI patients are selftransported to
general practitioners and out-of-hospital specialists like in-
ternists or cardiologists, who mobilize EMS afterwards. Some
selftransported patients come directly to local hospitals or
cardiocentres. All forms of selftransportation are considered
to be inadvisable since this is less safe and associated with
unnacceptable time delay.

Medical treatment

The SLOVAKS registry tracks only the hospital period of
medical treatment. The dominant group of drugs is logically
represented by various antithrombotics. In STEMI (in contrast
to UA/NSTEMI) we have noticed the significant increase of
new powerful antiaggregants. Up to 68.6% of patients used
ticagrelor or prasugrel. The use of betablockers, ACE/AT1
and statins was up to a high European standard. The clear
overview of individual drug groups is figured in Figure 5.

Prognosis of patients

In 2015 only in-hospital mortality was monitored in the
SLOVAKS registry. The total hospital STEMI mortality was
5.77% but only 3.57% in the subcategory of patients treated
by pPCI (Figure 6). In patients from 2011 we analysed mid-
-term(up to 2 years) mortality as well (8). 1-month, 1-year
and 2-year mortality was 10.7%, 14.4% and 17.6%. Survival
of women was a little worse but the difference didn't reach
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Obrazok 6 Hospitalizacna letalita STEMI
Figure 6 Hospital mortality of STEMI

10,7 %, do jedného roka 14,4 % a do dvoch rokov 17,6 %.
PreZivanost u zien bola o mélo horsia, avsak rozdiel oproti
muzom nedosiahol $tatistickil vyznamnost (p = 0,152). Prog-
ndza pacientov po fibrinolyze bola porovnatelnd s pacientmi
po primarnej PKI, avSak prakticky vsetci pacienti po fibri-
nolyze absolvovali koronarografiu a podla nalezu aj PKI, islo
teda prakticky o tzv. farmakoinvazivnu stratégiu (obrazok 7).

Diskusia

Manazment pacientov s AKS na Slovensku v poslednych
10-tich rokoch zaznamenal zdsadné zmeny, ktoré priaznivo
ovplyviiuju prognozu pacientov. Koncentracia vozidiel zdra-
votného zachranného systému (ZZS) v teréne dnes prevysuje
eurdpsky $tandard. V klinickej praxi sa vyuzivaji najmodernej-
$ie antitrombotické pripravky, evidujeme lahko pozitivny trend

SLOVAKS 2008

SLOVAKS 2011 SLOVAKS 2015

statistical significance (p=0,152). The prognosis of patients
treated with fibrinolysis was comparable to those treated with
primary PCI, but all patients with fibrinolysis underwent
PCI after all, so practically pharmacoinvasive strategy was
accomplished (Figure 7).

Discussion

Over the last 10 years there have been principal changes in
ACS management in Slovakia which have had positive impact
on the prognosis of patients. EMS vehicle density in the area
exceeds the European standard today. Up-to-date antithrombo-
tics with no limitations are used in everyday clinical practice
and there is a slight positive trend in awareness of patients
who seek medical help earlier. The availability of modern
invasive management has increased remarkably since all six
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Obrazok 7 Dvojrocné prezivanie STEMI v zavislosti od zvolenej reperfuznej stratégie (8)

Figure 7 2-year survival of STEMI patients according to reperfusion strategy (8)
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v uvedomelosti pacientov, ktori skor vyhladavaju medicinsku
pomoc. Vyznamne sa zvy$ila dostupnost modernych invaziv-
nych liecebnych postupov, v ostatnych rokoch vsetkych Sest
slovenskych kardiocentier pracuje v nepretrzitom 24/7 rezime
a vyuzivanie kvalitného Specidlneho zdravotného materidlu
zo strany zdravotnych poistovni u akatnych pacientov nie je
nijako limitované. Vsetky kardiocentrd dnes v manaZmente
AKS patria do kategdrie tzv. high volume, ¢o sa prejavuje
vysokou kvalitou prace, ¢o je ale pravdou najmé v podkategérii
STEMI pacientov. Medzindrodne pozoruhodny je osobitne
median intervalu ,,prijem-pPKI v literatire znamy skor ako
D2B (,,door to baloon® interval), ktory sa v ostatnych rokoch
udrziava pod 30-timi minutami, trvalo klesa hospitaliza¢na
letalita STEMI. Napriek trvalo medializovanym informaciam
o problémoch slovenského zdravotnictva manazment AKS sa
podarilo zdvihnut na vysoku uroven a Slovensko ma vsetky
predpoklady v tejto problematike dosiahnut absolitnu eu-
ropsku $picku. Aby sa tak naozaj stalo, nesmieme sa nechat
zmiast optimistickym tvodom tejto diskusie, kedze hibkova
analyza registra SLOVAKS opakovane identifikovala viaceré
problémy, naoko menej viditelné, s ktorymi sa budeme musiet
popasovat v nasledujucich rokoch.

Udaje o prognéze pacientov s AKS, osobitne pacientov
s akutnym STEMI, prezentované v registri SLOVAKS a po-
dobne aj v inych medzindrodnych registroch AKS, nereflek-
tuji skuto¢na zavaznost tohto ochorenia. Vyznamna cast
pacientov zomiera este skor, ako dojde k prvému kontaktu so
zdravotnym systémom. Typickou pri¢inou smrti v tejto faze
je maligna arytmia, najéastejsie komorova fibrilacia (9 - 11).
Tito pacienti sa logicky nevyskytuju v prezentovanych $tatisti-
kach (12). Tato skryta ¢ast mortality sa za posledné desatrocia
velmi nemeni. Celkovd mortalita AKS preto nie je odrazom
iba kvality zdravotnej starostlivosti, ale ma ovela Sirsie socialne
a spoloc¢enské pozadie. Nevzdelany pacient, ktory nepozna
typické prejavy a rizika infarktu, vaha so zavolanim pomoci aj
niekolko hodin a jeho celkovy ischemicky ¢as sa dramaticky
predlzuje, ¢o zvySuje riziko nahlej smrti v dosledku malignej
arytmie, alebo neskorsieho umrtia v dosledku kardiogénneho
$oku pri zavaznej dysfunkcii lavej komory. U tychto pacientov
aj stopercentne fungujuci zachranny systém a $pickovo vybavené
kardiocentra maju limitovani moznost na zasadné ovplyvnenie
nepriaznivej prognozy.

Kym nasa hospitaliza¢nd mortalita infarktu vyznieva
velmi priaznivo, strednodoba mortalita (do jedného roka) je
uz v porovnani s niektorymi zahrani¢nymi udajmi v pripade
STEMI nepriaznivé a v pripade NSTEMI priam alarmujtca
(tabulka 5) (8, 13).

Nase jednoro¢né udaje neobstoja ani pri porovnani so
starSou velkou klinickou $tudiou GUSTO-IIb (n = 12 142)
(14), v ktorej 30-dnova a jednoro¢nd mortalita STEMI boli
6,1 a 9,6 %, a pri NSTEMI 3,8 a 8,8 %. Priaznivejdie vy-
sledky strednodobej mortality STEMI dokumentuju aj udaje
z novsich klinickych $tadii (15 - 17), a az provokujtico dobré
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cardiocentres work on a 24/7 basis. There is no limitation
on the part of health insurance companies to use up to date
interventional equipment in acute patients. All cardiocentres
in Slovakia belong to the category of “high-volume” centres,
which has projected into high management quality, which
is true mainly in the subcategory of STEMI patients. The
median of “admission-pPCI” interval (in literature known
as D2B, door to balloon”) has kept under 30 minutes over
the last years; remarkable from an international perspective.
Hospital mortality of STEMI is decreasing systematically.
Despite the fact that the problems of health care in Slovakia
are publicized systematically, ACS management has increased
to a high level and there is potential to reach a European peak
in the field. To reach this in reality we must not be confused
by the optimistic introduction to the discussion. Detailed
analysis of the SLOVAKS registry has revealed more problems
not seen from a cursory view, and we need to address them
over the next few years.

The data from the SLOVAKS registry, especially those
related to STEMI, do not reflect the real severity of the dis-
ease, which is the limitation of most ACS registries running
in various countries. A significant proportion of patients
die before the first medical contact is accomplished. The
most common cause of death in this phase is malignant
arrhythmia, mainly ventricular fibrillation (9 - 11). These
patients logically do not figure in the presented statistics
(12). This “hidden” portion of the mortality of STEMI has
not changed very much. The overall mortality of STEMI is
therefore the result not only of the level of immediate health
care, but has a broader societal and social background. An
uneducated patient who does not know the symptoms of
a typical myocardial infarction can hesitate in seeking help
even for several hours, and his “total ischemic time” is dra-
matically extended, thus increasing the risk of sudden death
as a consequence of malignant dysrhythmia, or a later death
resulting from cardiogenic shock due to serious dysfunction
of the left ventricle. In this case the additional help of even
a 100% functioning rescue system or top-notch hospital care
would be limited.

Although the amount in-hospital STEMI mortality in
Slovakia is favourable, mid-term (up to one year) mortality
compared to the best countries is unfavourable, and in case
of NSTEMI, even alarming (Table 5).

One year mortality data from Slovakia are not accept-
able even compared to the older clinical study GUSTO-II-
b(n=12142) (14), which presented 30-days and 1-year mortality
of STEMlIas 6.1% and 9.6%. NSTEMI mortality in the same
study was 3.8% and 8.8%. A very favourable mid-term mor-
tality has been demonstrated by some newer clinical studies
(15 - 17). In France results from 4 national ACS registries
have been analysed and results are even provocative, since
30-days STEMI mortality in 2012 was just 4.4% (18). The
explanation of worse mid-term prognosis of ACS patients in
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Tabulka 5 Letalita akutneho infarktu na Slovensku (8, 13)

Table 5 STEMI mortality in Slovakia (8, 13)

STEMI NSTEMI
Hospitalizacia (In-hospital) 5,99 % 3.9 %
30 dni (30 days) 10,7 % 7,65 %
6 mesiacov (6 months) 13,8 % 14,59 %
12 mesiacov (12 months) 14,6 % 19,22 %

vysledky pochadzaju z Franctzska, kde analyzovali priaznivé
trendy v $tyroch narodnych registroch AKS, pricom v roku
2012 bola popisovana 30-dnovd mortalita STEMI iba 4,4 %
(18). Pri¢iny dokumentovanej nepriaznivej strednodobe;
progndzy nasich pacientov st asi rozne a odlisuju sa aj medzi
jednotlivymi typmi AKS.

U pacientov s AKS bez elevicie ST (NSTE-AKS) dnes
uz nie je pochybnost, Ze pri spravnej rizikovej stratifikdcii
a vhodnom nacasovani invazivneho postupu koronarografia
a revaskularizacia prina$aju mortalitny benefit. V novsej klinic-
kej studii ISAR REACT 4, bola jednoro¢na mortalita NSTEMI
iba 4,4 %. Na Slovensku v roku 2015 v akutnej faze absolvovalo
koronarografické vysetrenie iba 64,6 % pacientov s NSTE-AKS.
Mobzeme iba Spekulovat, ze pri¢inou nizkeho podielu invazivne
manazovanych pacientov je nedostato¢ne ,,agresivne myslenie
v lokdlnych nemocniciach, alebo nedostato¢na ochota ¢i kapa-
cita PKI centier prevziat pacienta v akuitnej faze NAP/NSTEMI.
Cast tychto pacientov absolvovala koronarografiu s ¢asovym
odstupom - z cakacej listiny a tak usli pozornosti registra
SLOVAKS. Je v8ak velmi pravdepodobné, ze niektori na cakacej
listine sa vysetrenia v PKI centre uz nedozili. Do buduicnosti
bude potrebné v slovenskych kardiocentrach zabezpelit véas-
né preberanie pacientov s NSTE-AKS z lokalnych nemocnic
za ucelom invazivneho manazmentu. Kedze obrat pacientov
v kardiocentrach je uz dnes extrémny, dalsie zvy$enie poctov
mozno pravdepodobne dosiahnut iba rozsirenim ich kapacity,
zvy$enim poctu kardiocentier alebo dalsim predizenim ¢akacich
zoznamov pre chronickych pacientov, kedze u nich je benefit
invazivneho postupu menej vyrazny. Pacienti s vy$$im rizikom
profituju z novsich antigrega¢nych liekov (tikagrelor, prasugrel),
ktoré oproti klopidogrelu poskytuju dodato¢ny klinicky benefit.
V roku 2015 bol pocas hospitalizécie pacientov s NSTE-AKS
tikagrelor nasadeny iba u 12,3 % a prasugrel u 4,5 % pacien-
tov, a to napriek skutocnosti, Ze podla TIMI skére az 75,8 %
pacientov patrilo do kategérie stredného alebo vysokého rizika.

Najvac¢sou slabinou manazmentu pacientov so STEMI st
Casové straty. Ak odhliadneme od strat sposobenych pacientom
samotnym, velké rezervy mozno identifikovat aj v obdobi od
prvého medicinskeho kontaktu po vykonanie pPKI, teda v ob-
dobi, za ktoré zodpovedaju zdravotnici. Optimalizaciu ¢asového
manazmentu v prednemocni¢nej faze zddraznuju eurdpske
(ESC) aj americké (ACC/AHA) Odporucania pre manazment
STEMI (5, 19), pri¢om sa zdoraziiuje presun dorazu z intervalu
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Slovakia is multifactorial and different explanations could be
made between individual types of ACS as well.

In patients with ACS without ST elevation on ECG (NSTE-
-ACS) early risk stratification is important and appropriate
timing of invasive management and revascularization brings
mortality benefit. There is the recent clinical study ISAR
REACT 4, which has presented one year NSTEMI mortality
of just 4.4%. In Slovakia only 64.6% of patients with NSTE-
-ACS underwent coronary angiography in 2015. It is just
speculation that the reason for the lower rate of invasive
management is less aggressive medical thinking in local
hospitals or limited capacity of cardiocentres to accept more
NSTE-ACS patients in a acute phase of the disease. There
was a proportion of NSTE-ACS patients which underwent
coronary angiography later who came from the waiting list,
so bypassing the SLOVAKS registry. It is probable that some
of the patients on the waiting list died and never had the
chance to be invasively examined. It is necessary to improve
the rate of early invasive management of NSTE-ACS patients in
Slovakia within the next few years. Since the present capacity
of cardiocentres in Slovakia is almost filled we have to find
ways to meet the challenge. Possible ways are increasing the
capacity of existing cardiocentres, increasing the number of
cardiocentres, or accepting the extension of the waiting list
for invasive procedures for chronic patients, since the invasive
benefit in this category is limited. Compared to clopidogrel,
in high risk patients there is the additional clinical benefit
of modern antiaggregants (ticagrelor, prasugrel). Despite the
fact that 75.8% of NSTE-ACS patients formed middle risk or
high risk criteria according to the TIMI score, in the acute
phase ticagrelor was used in 12.3% and prasugrel in just
4.5% of cases in 2015.

Time delay is the weakest point of the acute manage-
ment in STEMI patients. Exluding time delays caused by
the patient themself there is still the remarkable potential to
avoid time delays caused by medical personnel in the period
between first medical contact and primary PCI performed
in a cardiocentre. The optimalisation of time management
in the prehospital phase of STEMI is stressed in European
(ESC) and American (ACC/AHA) STEMI guidelines as well
(5, 19) and an accent change from “door to balloon” (D2B)
to “FMC to door” interval is emphasized. There were more
studies documenting improving “door to balloon” interval over



»prijem-PKI“ na obdobie do prichodu pacienta do kardiocen-
tra. Viaceré prace dokumentovali zdsadné vylep$enie ¢asovych
strat po prijati pacienta (tzv. D2B interval). Dalgie skracovanie
intervalu ,,prijem-pPKI* v§ak iba minimalne ovplyviuje celkovy
ischemicky ¢as a nema vyznamny vplyv na prognézu pacientov.
Preto sa doraz kladie na obdobie od prvého medicinskeho
kontaktu po prijem do kardiocentra, kde je potencial na uset-
renie Casu podstatne vacsi (4). Az 35 % pacientov v registri
SLOVAKS bolo prijatych do kardiocentier za ti¢elom primérnej
PKI s ,,medzizastavkou“ v lokalnych nemocniciach formou
sekundarneho transportu, o byva spojené s neakceptovatelnym
predlzovanim celkového ischemického ¢asu a s tym stvisiacim
velkym rozsahom poskodeného myokardu. Pri¢inou je pretr-
vavajuca neistota v diagnostike STEMI priamo v teréne. Tento
problém pretrvava aj napriek tomu, Ze v ostatnych rokoch sa
pre zachrandrov v praxi uskutoc¢nila celd séria $koleni zame-
ranych na hodnotenie EKG a hodnotenie STEMI na EKG sa
dnes vyucuje vo viacerych bakalarskych programoch urgentne;j
mediciny. 36,6 % pacientov nestihne primarnu PKI v pozadova-
nom hrani¢nom limite do 120 minit od EKG diagndzy a 65 %
pacientov ju nestihne v optimalnom limite do 90 minut od EKG
diagnézy. Jednoduchym a efektivnym riesenim do budtcnosti
bude, aby zachranari pri podozreni na akitny STEMI, natocené
EKG okamzite odoslali na ,handheld* (napriklad smartfon)
zariadenie kardioldga v kardiocentre, ktory potvrdi/nepotvrdi
STEMI a odsuhlasi/neodsthlasi prijem pacienta priamo na ka-
tetriza¢nu salu kardiocentra. Na Slovensku neopravnene takmer
vymizla fibrinolyticka liec¢ba, ktora sa v zdpadoeurdpskych kra-
jindch, ako Francuzsko, ¢i Anglicko stale vyuziva u 8 — 25 %
pacientov, a to najcastejsie formou prednemocni¢ného podania.
Z tzv. farmakoinvazivnej stratégie profituju pacienti v prvych
dvoch hodinach STEMI, u ktorych podla odhadu nie je mozné
zabezpecit pPKI do 120 mintt od EKG diagndzy. Vymiznutie
fibrinolyzy na Slovensku savisi s neprimeranou eufériou zo
zvySenej dostupnosti primarnej PKI a zaroven pohodlnostou
zdravotnickych pracovnikov v teréne (RLP, centrdlne prijmy
lokélnych nemocnic), pre ktorych je jednoduchsie rychlo odoslat
pacienta do kardiocentra, ako sa zaoberat skladovanim/expiro-
vanim fibrinolytika a posudzovanim indikacie/kontraindikacie
fibrinolytickej liecby. Kym u posadok ZZS je moznost podavania
fibrinolyzy legislativne (na rozdiel od zahranicia) v sucasnosti
viazana iba na pritomnost lekdra, nedostupnost fibrinolytik
v niektorych lokdlnych nemocniciach je neobhdjitelnd, uz aj
s prihliadnutim na dalsie indikécie fibrinolyzy, ako je masivna
plicna embdlia, alebo cievna mozgova prihoda.

Pri posudzovani vysokej strednodobej (a pravdepodobne aj
dlhodobej) letality STEMI na Slovensku sa sugestivne javia dve
vysvetlenia. Jednak je to horsia funkcia LK, s ktorou pacienti
odchadzaji z nemocnice, ¢o priamo savisi s neprimeranou
dlzkou celkového ischemického ¢asu a jednak je to neddsled-
nost tzv. sekundarnych preventivnych opatreni, ¢o vsak uz je
problematika presahujtica ramec tejto publikdcie. Je potrebné
zdoraznit, Ze hodnotenie funkcie LK pomocou ECHOKG
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recent years. So there is just limited potential significantly to
improve total ischemic time and prognosis of patients focu-
sing on D2B interval in future. The potential to save time
in the period between FMC and admission to cardiocentre
is remarkably higher (4). In the SLOVAKS registry up to
35% of STEMI patients were admitted to a cardiocentre for
pPCI via secondary transportation, which has caused an
unnaceptable time delay resulting in an increased amount of
damaged myocardium. The reason for this is uncertainty in
ECG diagnostics by EMS staft in the field. The prehospital
ECG diagnosis of STEMI remains a problem despite the fact
there hase been a series of postgradual educational activities
aimed at paramedics focusing on the ECG diagnosis of STE-
MI. At the same time ECG diagnosis of STEMI has become
a point of interest in most bachelor pregraduate programs of
urgent medicine. 36.6% of primary PCIs are performed outside
the recommended maximum time interval (i.e. 120 minutes
of ECG-pPCI interval) and 65% outside the recommended
optimal time interval (i.e. 90 minutes of ECG-pPCI interval).
A simple support solution could be established in the future.
A smartphone technology could be used by paramedics to
send an ECG to the handheld device of cardiologists in the
cardiocentre for consultation. The cardiologists could imme-
diately confirm/unconfirm the STEMI diagnosis and accept/
refuse the patient’s admittance directly to the cathlab of the
cardiocentre. We have noticed the unjustified disappearance
of fibrinolysis in Slovakia, which is still used in 8-25% of
STEMIs in France or UK and prehospital administration is
preferred. The pharmacoinvasive strategy should be preferred
in patients within two hours of symptom onset if, according
to the estimate, the primary PCI can not be accomplished
within 120 minutes from ECG diagnosis. Disappearance of
fibrinolysis could be explained by the inappropriate euphoria
from an increased availability of primary PCl-centres and
the same time by the convenience of medical health workers
(EMS, admission department of local hospitals) since it is
always easier to send STEMI patient immediately to a PCI-
-centre and not deal with storing of fibrinolytics, or deal with
questions of expiration and indication or contraindication.
Unfortunately, by law, in Slovakia (in contrast to some other
countries) the administration of fibrinolytic by EMS is bound
by the presence of the physician in the EMS staff. On the
other hand frequent unavailability of fibrinolytics in admission
department of local hospitals is unacceptable, taking into
account also other indications for fibrinolysis such as stroke
or massive pulmonary embolism.

To explain high mid-term (and probably long-term as
well) STEMI mortality in Slovakia there are at least two
suggestive explanations. The first is bad LV function at time
of discharge which is related to long total ischemic time. The
second is inconsistency in adherence to following latest rules
of secondary prevention known to be powerful in improving
prognosis of patients, but this is outside the frame work of this
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a korelcia tychto nélezov s dizkou celkového ischemického
¢asu byva vo v¢asnej faze STEMI nespolahliva, kedZze velka
Cast pacientov napriek primarnej reperfuznej liecbe mava
omraceny myokard a priaznivy efekt v¢asnej revaskularizacie
na funkciu LK sa moze prejavit az s odstupom viacerych dni
¢i dokonca tyzdnov.

Zaver

Aktudlne trendy v manazmente AKS na Slovensku st
charakterizované nadstandardnou dostupnostou ZZS a opét
zvy$enou dostupnostou invazivneho manazmentu aj mo-
dernej medikamentoznej lie¢by. Vsetkych Sest slovenskych
kardiocentier pracuje v rezime 24/7 a vykonava vysoké pocty
vykonov s vynikajiicou organizaciou prace pri emergentnom
zabezpeceni STEMI pacientov. Hlbsia analyza vSak pouka-
zala na zdvazné nedostatky, s ktorymi sa bude potrebné
vysporiadat v nasledujtcich rokoch. Kym hospitaliza¢na
mortalita nasich pacientov je na trovni zdravotnicky najvy-
spelejsich krajin, strednodoba mortalita vykazuje oproti nim
neprimerany az dramaticky narast. Najpravdepodobnejsim
vysvetlenim v pripade AKS bez elevacie ST je relativne
nizky podiel invazivne manazovanych pacientov a taktiez
neadekvatne nacasovanie tohto invazivneho manaZmentu.
V pripade STEMI, v poslednych 6smich rokoch sa nam
nedari vyznamnejsie skratit celkovy ischemicky cas pacientov,
ktorého medidn dosahuje alarmujticich 230 minuat. Najvacsi
potencial skratenia tohto intervalu maju v rukach pacienti,
ktori pridlho véhaju so zavolanim zdravotnickej pomoci.
Zdravotnicky systém SR vykazuje vyrazné rezervy v aso-
vom manazmente intervalu od EKG diagnézy po prijem
do kardiocentra, ktory je mozné skratit dalsim vzdelavanim
zachrandrov v EKG diagnostike STEMI, vyuzivanim moder-
nych technickych moznosti konzulticie a prenosu EKG od
zachranara do ruk Specialistu-kardiologa a tym aj elimindciou
neziaducich tzv. sekundarnych transportov STEMI. Velka
¢ast primarnych PKI sa vykonava mimo odporucany ¢asovy
limit, v prednemonic¢nej faze sa v odévodnenych pripadoch
fibrinolyticka liecba nepouziva.

Mimo registra SLOVAKS je mozné ziskat viaceré nepriaz-
nivé informacie o zlom stave sekundarnej prevencie v SR.
Ide najmd o neddsledné dosahovanie cielovych hodnét LDL
cholesterolu u pacientov po prekonani AKS, nedostato¢ny
doraz na zakaz fajcenia a kontrolu artériovej hypertenzie.
Pokial ide o medikamentdznu lie¢cbu, neoficidlny charakter
maju pocletné informécie o redukovani davok (statiny, be-
tablokdtory), nedostato¢nej titracie davok (ACE inhibitory)
¢i vymenach za lacnej$ie, ale menej efektivne pripravky
(antiagregancia). Vetky uvedené pripravky maji medicinu
dokazov na prognosticky benefit pacientov po prekonani
AKS. Hlbsie rozoberanie aspektov sekundarnej prevencie
vSak nebolo zdmerom tejto publikacie.
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article. It should be stressed that evaluation of LV function by
echocardiography shortly after primary PCI and correlation
of the findings with the length of total ischemic time is not
reliable, since myocardial stunning could be present and the
real and positive effect of reperfusion could be seen after
days or even weeks.

Conclusion

Current trends of ACS management in Slovakia are char-
acterised by above-standard accessibility of EMS and the
increasing availability of invasive management and up-to-
-date modern medical treatment. All six Slovak cardiocentres
work on a 24/7 basis with high volume of procedures, and
emergent care of STEMI patients has reached a high in-hos-
pital organisational level. However, deep analysis has shown
significant problems that need dealing with within the next
few years. While in-hospital mortality of ACS patients is fully
comparable with the best countries, mid-term mortality shows
an inaproppriate, even dramatic, increase. In the case of ACS
without ST elevation on ECG the most probable explanation
is the relatively low proportion of invasive management, and
its inadequate timing. In case of STEMIs over the last eight
years we are not able to significantly decrease total ischemic
time, since the median still reaches 230 minutes. The highest
potential to shorten total ischemic time is in the hands of
patients themselves since the hesitation to seek medical help
is too long. At the same time there is remarkable potential
to avoid delay in the period between first medical contact
and primary PCI procedure, which the medical health care
system is responsible for. Early prehospital ECG diagnosis
of STEMI should be made. The focus should be aimed at
the educational activity of EMS staft, and the supportive IT
technology enabling immediate remote ECG consultation via
the hand-held device of the cardiologist should be established.
The aim is to minimize unwanted secondary transportation
of STEMIs. There is still a remarkable proportion of primary
PCIs performed outside the recommended time interval and
fibrinolysis in indicated cases is not used.

More information is coming outside the SLOVAKS registry
describing the poor situation in secondary prevention in Slo-
vakia. Mainly, the effort to reach recommended target levels of
LDL cholesterol after ACS is not sufficient, quitting smoking
is not stressed enough and arterial hypertension control is
unsatisfactory. There is unofficial frequent information from
out-patient clinics about inappropriate dosage reductions
(statins, betablockers), insufficient dosage uptitration (ACE
inhibitors) or switching of modern drugs to cheaper but less
effective ones (antiaggregants). All drugs mentioned above
show scientific proof of prognostic benefit in patients after
ACS. However, the deep analysis of secondary prevention
problems was not the aim of this publication.
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