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Abstrakt. Uvod: Zberom a analyzou udajov o pacientoch s akitnym
koronarnym syndrémom bez elevécii segmentov ST (NSTE-AKS) sa
v Slovenskej republike zaoberd register SLOVAKS.

Ciel: Zber, analyza a vyhodnotenie dat od hospitalizovanych pa-
cientov s NSTE-AKS.

Metodika: Elektronické hlasenia od pacientov hospitalizovanych
pre NSTE-AKS boli zberané pocas oktébra a novembra 2020.
Nésledne boli vyhodnotené vybrané demografické a anamnes-
tické ukazovatele, rizikovy profil, diagnosticky a liecebny ma-
nazment (konzervativny a invazivny), nasledna revaskularizacia
koronarneho rieciska. Data boli vyhodnotené pre cely subor,
niektoré analyzy boli vykonané aj so zameranim na diabetes
mellitus a pohlavie.

Vysledky: Zo sledovaného obdobia bolo analyzovanych 714 hlaseni
NSTE-AKS, 478 muzov (priemerny vek 65,1 + 11,5 rokov) a 236
Zien (priemerny vek 69,1 + 11,2 rokov). Diagndéza nestabilnej
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Abstract. Introduction: The SLOVAKS register collects and analyses
data on patients with non-ST elevation acute coronary syndrome
(NSTE-ACS) in the Slovak Republic.

Objective: Collection, analysis, and evaluation of NSTE-ACS pa-
tients’ data.

Methodology: Electronic reports from NSTE-ACS inpatients were
collected during October and November 2020. Representative
demographic and anamnestic variables, risk profiles, diagnostic
and therapeutic management (conservative and invasive), and
subsequent coronary revascularization were evaluated. Data for the
whole cohort were evaluated; some analyses were also conducted
with a focus on diabetes mellitus and gender.

Results: From the study period, 714 NSTE-ACS reports were ana-
lysed, including 478 men (mean age 65.1+£11.5 years) and 236
women (mean age 69.1+11.2 years). Unstable angina pectoris
(UAP) was diagnosed in 201 patients and non-ST segment elevation
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anginy pektoris (NAP) bola u 201 pacientov a infarkt myokardu
bez elevécii segmentov ST (NSTEMI) u 489 chorych. U pacientov
s NAP, respektive NSTEMI bol vysoky podiel hypertenzie (88,1 %,
respektive 89,6 %), hyperlipoproteinémie (76,1 % vs. 68,7 %)
a diabetes mellitus (36,8 %, respektive 35,2 %). Komplexna farma-
koterapia (dudlna protidostickova liecba, betablokatory, statiny, ACE
inhibitory/sartany) bola aplikovana podla aktudlnych odbornych
odporucani. Invazivnu diagnostiku podstupilo 86,5 % pacientov
s NSTEMI a 73,1 % s NAP. Intervencna lie¢ba sa realizovala u 51,3 %
v skupine NSTEMI a 45,3 % pacientov s NAP. Kardiochirurgicku
revaskularizaciu podstupilo 8 % pacientov s NSTE-AKS. Pacientov
prekladali na invazivnu diagnostiku za 4,8 + 4,0 dila u muzov a 5,8
+ 4,4 dna u zien s NSTE-AKS. Bol pritomny trend k menej castej
revaskularizacii u Zien.

Zdver: Vlysledky registra SLOVAKS-2 z roku 2020 potvrdili vyuzitie
komplexnej farmakologickej lie¢by u pacientov s NSTE-AKS v su-
lade s odbornym odportcanim. V porovnani s analyzami registra
SLOVAKS v minulosti bol pritomny zvyseny pocet pacientov indi-
kovanych na invazivnu diagnostiku (a naslednu revaskularizaciu),
avsak pacienti boli oneskorene prekladani do kardiocentra. Obr. 3,
Tab. 9, Lit. 17, on-line full text (Free, PDF), www.cardiologyletters.sk
Klucové slova: SLOVAKS - register akutnych koronarnych syn-
drémov NAP/NSTEMI - medikamentézna lie¢ba - invazivna
diagnostika

Kovar F, et al. Aktudlne trendy v liecbe...

myocardial infarction (NSTEMI) in 489 patients. UAP and NSTEMI
patients showed high rates of hypertension (88.1% and 89.6%,
respectively), hyperlipoproteinemia (76.1% and 68.7%, respectively)
and diabetes mellitus (36.8% and 35.2%, respectively). Complex
pharmacotherapy (dual antiplatelet therapy, beta-blockers, statins,
ACE inhibitors/sartans) was administered according to current
recommendations. 86.5% of NSTEMI patients and 73.1% of UAP
patients underwent invasive diagnostics. Interventional treatment
was performed in 51.3% of NSTEMI patients and 45.3% of UAP
patients. Surgical revascularization was performed in 8% of NSTE-
ACS patients. Patients were transferred for invasive diagnostics in
4.8+4.0 days for men and 5.8+4.4 days for women with NSTE-ACS.
There was a tendency towards less frequent revascularization in
women than in men.

Conclusion: The SLOVAKS-2 2020 register results confirmed the
use of complex pharmacotherapy in NSTE-ACS patients ac-
cording to guidelines. Compared to previous SLOVAKS register
analyses, there was an increased number of patients indicated
for invasive diagnostics (and subsequent revascularization),
but these patients were transferred late to the relevant cardio
centre. Fig. 3, Tab. 9, Ref. 17, Online full text (Free, PDF), www.
cardiologyletters.sk

Key words: SLOVAKS register — acute coronary syndromes — UAP/
NSTEMI - pharmacotherapy - invasive diagnostics

V sucasnosti ostavaju kardiovaskuldrne ochorenia (KVO)
nadalej celosvetovo veducou pri¢inou umrtnosti, pricom
najvacsi podiel pripada na korondrne srdcové ochorenie,
najma akutne korondrne syndromy (AKS) (1).

Do skupiny AKS zaradujeme podla EKG prejavov infarkt
myokardu s elevaciami segmentov ST (STEMI) a AKS bez
elevacii segmentov ST (NSTE-AKS), ktory sa na zaklade
hodnotenia markerov nekrézy rozdeluje na infarkt myo-
kardu bez elevacii segmentov ST (NSTEMI) a nestabilna
anginu pektoris (NAP). V ostatnych rokoch mozno pozo-
rovat u pacientov s infarktom myokardu zvyseny podiel
NSTEMI v porovnani so STEMI (z 29 % v roku 1995 na
51 % v roku 2015) (2).

Pretoze skupina NSTE-AKS je vyrazne heterogénna, aktu-
alne odporuacania Eurdpskej kardiologickej spolo¢nosti (ECS)
pre manazment NSTE-AKS zdoraziuju okrem komplexnej
farmakoterapie aj v¢asnu rizikovu stratifikiciu a nasledne
primerane indikovant invazivnu diagnostiku (3).

V Slovenskej republike sa hodnotenim diagnostického
a liecebného manazmentu pacientov s AKS venuje Sloven-
sky register akutnych koronarnych syndromov (SLOVAKS).
Spravcom registra je Slovenska kardiologicka spoloc¢nost.
Zber a vyhodnocovanie dit u pacientov s AKS sa realizuje
od roku 2007. Udaje sa spociatku ziskavali pocas celého roka,
neskor, v registri SLOVAKS-2, sa periodicky vyhodnocovali
dvojmesacné intervaly (4 - 7).

Cardiovascular disease (CVD) remains the world’s leading
cause of mortality, with the highest percentage share account-
ing for coronary heart disease, particularly acute coronary
syndromes (ACS) (1).

According to ECG manifestations, ST-segment eleva-
tion myocardial infarction (STEMI) and non-ST-segment
elevation acute coronary syndrome (NSTE-ACS), which is
further divided into non-ST-segment elevation myocardial
infarction (NSTEMI) and unstable angina pectoris (UAP)
based on necrosis markers, are included in the ACS group.
Recently, an increased number of NSTEMI patients com-
pared to STEMI patients has been observed in patients with
myocardial infarction (evidence of an increase from 29% in
1995 to 51% in 2015) (2).

Since the NSTE-ACS group is significantly heterogeneous,
the current European Society of Cardiology recommendations
for the NSTE-ACS management emphasize, in addition to
comprehensive pharmacotherapy, the importance of early
risk stratification and subsequent appropriately indicated
invasive diagnostics (3).

In the Slovak Republic, the Slovak Register of Acute
Coronary Syndromes (SLOVAKS) evaluates the diagnostic
and treatment management of ACS patients. The register
administrator is the Slovak Society of Cardiology. Data col-
lection and evaluation of ACS patients have been carried out
since 2007. Initially, data had been collected throughout the
year; later in the SLOVAKS-2 register, bimonthly intervals
were periodically evaluated (4-7).



Cardiology Lett. 2022;31(1):10-22

Metody

Zber dat do registra SLOVAKS-2 od pacientov hospita-
lizovanych s AKS sa uskutoc¢noval formou kratkeho zberu
pocas mesiacov oktober az november v roku 2020. Do
zberu dat bolo zapojenych 36 nemocnic. Z tohto poctu je 7
kardiocentier, ktoré poskytuja servis v 7/24 rezime. V tomto
obdobi sa od hospitalizovanych pacientov s diagnézou AKS
odosielali elektronické hlasenia na centrdlne vyhodnotenie.

V skupine NSTE-AKS boli hlaseni pacienti s diagnézou
NSTEMI, NAP a ini (ktori boli hospitalizovani a manazovani
ako AKS najma po resuscitacii, so $okovym stavom, zavaznou
poruchou srdcového rytmu, srdcovym zlyhanim).

Sledovali sa zakladné demografické a vybrané anamnestic-
ké ukazovatele, rizikova stratifikdcia AKS, poskytnuta farma-
kologicka terapia, indikdcia invazivnej diagnostiky a néslednej
revaskulariza¢nej liecby (intervencnej alebo operacne;j).

Dita z kratkeho zberu v roku 2020 sa porovnavali s ma-
nazmentom NSTE-AKS hodnotenym v registri SLOVAKS
z rokov 2007, 2008, 2011 a 2015.

Statistick4 analyza

Vietky Statistické analyzy sa uskutociiovali v programe SPSS
v. 20.0 (IBM SPSS, Armonk, NY, USA). Kontinuélne distribuo-
vané data s uvedené ako priemer + SD (smerodajnd odchylka),
kategoridlne dita ako frekvencia (%). Studentov t-test pre ne-
zavislé subory a c*-test alebo Fisherov exaktny test boli pouzité
na uréenie vyznamnych diferencii pre kontinudlne, respektive
kategoridlne data. Vysledky st prezentované osobitne pre muzov
a zeny, a osobitne pre pacientov s NAP a NSTEMI. Diferencie
pri P hodnote < 0,05 sa povazovali za Statisticky vyznamné.

Vysledky

V sledovanom obdobi bolo po vy¢isteni databazy vyhod-
notenych 714 hldseni o hospitalizacii pacientov s NSTE-AKS,
z toho bolo 478 muzov (priemerny vek 65,1 + 11,5 rokov)
a 236 Zien (priemerny vek 69,1 + 11,2 rokov). V celom su-
bore NSTE-AKS bola u 201 pacientov hodnotena nestabilna
angina pektoris, u 489 pacientov NSTEMI a 24 pacientov
bolo v skupine iny NSTE-AKS. Zeny boli starsie ako muzi
v celom subore NSTE-AKS, rovnako tak aj v skupine NAP
a NSTEMI (tabulka 1).

Anamnestické udaje

U pacientov s NSTE-AKS sa sledoval v predchorobi
vyskyt hypertenzie, diabetes mellitus, rendlnej insuficiencie,
hyperlipoproteinémie, obezity, faj¢enia, v minulosti preko-
nanej cievnej mozgovej prihody (CMP) a revaskularizacie
koronarneho rieciska (intervencnej alebo kardiochirurgickej).
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Methods

Data collection in the SLOVAKS-2 register from pa-
tients hospitalised with ACS was carried out in the form of
a snapshot from October to November 2020. There were 36
hospitals involved in the data collection. Of these, 7 cardio
centres provide 24/7 care. Electronic reports were sent from
ACS inpatients for central evaluation throughout the moni-
tored period.

In the NSTE-ACS group, NSTEMI patients, UAP patients,
and others (admitted to hospital and managed as ACS patients,
mainly after resuscitation, with shock, severe arrhythmias,
heart failure) were reported.

Base demographic and representative anamnestic variables,
ACS risk stratification, pharmacological therapy provided,
indication for invasive diagnostics and subsequent revasculari-
zation treatment (interventional or surgical) were monitored.

Data from a 2020 snapshot was compared with the NSTE-
ACS management evaluated in the SLOVAKS register in the
years 2007, 2008, 2011, and 2015.

Statistical Analysis

All statistical analyses were performed in SPSS v. 20.0
(IBM SPSS, Armonk, NY, USA). Continuously distributed
data is presented as mean + SD (standard deviation), while
categorical data is expressed as frequency (%). Student’s t-test
for independent sets and c**** or Fisher’s exact test were used
to determine significant differences in continuous or categorical
data. Results are presented separately for men and women, and
separately for UAP patients and NSTEMI patients. Differences
at a P-value of < 0.05 were considered statistically significant.

Results

After data clarification, 714 inpatient reports of NSTE-
ACS patients were evaluated during the monitored period,
with 478 men (average age 65,1£11.5 years) and 236 women
(average age 69.1+11.2 years). In the entire NSTE-ACS group,
unstable angina pectoris was evaluated in 201 patients,
NSTEMI in 489 patients, and 24 patients were evaluated as
the other NSTE-ACS group. Women were older than men
in the entire NSTE-ACS group as well as in the UAP and
NSTEMI groups (Table 1).

Anamnestic data

Hypertension, diabetes mellitus, renal insufficiency, hy-
perlipoproteinemia, obesity, evidence of smoking, history of
ictus and coronary artery revascularisation (interventional or
surgical) have been observed in the past medical history of
NSTE-ACS patients.



Tabulka 1 Rozlozenie NSTE-AKS a vekova $truktira
Tablel ACS distribution by type, age and gender
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Pocet pripadov (Number of cases)

Priemerny vek + SD [Mean age (SD)]

Spolu (Total) Muzi (Males) Zeny (Females) Muii (Males) Zeny (Females) P
AKS (ACS) 714 478 (66,9) 236 (33,1) 65,1 £ 11,5 69,1 £11,2 P < 0,001
NAP (UAP) 201 133 (66,2) 68 (33,8) 62,8 £11,5 69,3 £10,2 P < 0,001
NSTEMI 489 329 (67,3) 160 (32,7) 65,8 £11,6 69,1 £11,5 0,003
Iné (Other) 24 16 (66,7) 8(3,3) 69,4+73 67,8+ 13,5 0,692

AKS - akitny koronarny syndrom (ACS - Acute coronary syndrome), NSTEMI - infarkt myokardu bez elevécii segmentov ST, NAP - nestabilna angina pektoris (UAP
- unstable angina pectoris), NSTE-AKS - akutny koronarny syndrom bez elevécii segmentov ST (NSTE-ACS - acute coronary syndrome without ST elevation)

Najcastejsou komorbiditou bola hypertenzia. Vyskytovala
sa u 88,1 % pacientov s NAP a 89,6 % s NSTEMI. Hyperlipo-
proteinémia bola pritomna u 76,1 % chorych s NAP, respektive
68,7 % s NSTEMI. Diabetes mellitus bol v anamnéze u 36,8 %
pacientov s NAP a 35,2 % s NSTEMI, rendlna insuficiencia
u 15,4 % NAP, respektive 21,3 % NSTEMI, obéznych bolo
27,9 % pacientov s NAP a 27,8 % s NSTEMI, 20,4 % chorych
s NAP a 31,9 % s NSTEMI fajcilo. V minulosti prekonalo
cievnu mozgovu prihodu 6 % pacientov v skupine NAP
a 10,6 % chorych s NSTEMIL

U 33,3 % pacientov s NAP, respektive 18,1 % s NSTEMI
bola v minulosti vykonana interven¢na revaskularizacia
koronarneho rie¢iska. Kardiochirurgicku revaskularizaciu
v predchorobi podstupilo 8 % pacientov s NAP a 8,2 %
s NSTEMI (tabulky 2a, 2b, 3a, 3b).

Tak v skupine NAP, ako aj v skupine s NSTEMI mali
pacienti s diabetes mellitus vzhladom na vek a komorbiditu
vyznamne rizikovej$i profil ako chori bez diabetes mellitus
(tabulka 4).

Porovnanie vyskytu hypertenzie, diabetes mellitus, pre-
konanej CMP, rendlnej insuficiencie a fajcenia v registri

The most common comorbidity was hypertension. It oc-
curred in 88.1% of UAP patients and 89.6% of NSTEMI patients.
Hyperlipoproteinemia occurred in 76.1% of UAP patients,
respectively, and 68.7% NSTEMI patients. There was a his-
tory of diabetes mellitus in 36.8% of UAP patients and 35.2%
NSTEMI patients, respectively, renal insufficiency in 15.4%
of UAP patients and 21.3% of NSTEMI patients, respectively,
27.9% of obese patients with UAP and 27.8% NSTEMI patients,
respectively; 20.4% of UAP patients and 31.9% of NSTEMI
patients were smokers. In the past, 6% of UAP patients or
10.6% of NSTEMI patients had survived a stroke.

33.3% of UAP patients or 18.1% of NSTEMIs have un-
dergone interventional coronary revascularization in the past.
Surgical revascularization in the past was performed in 8% of
UAP patients or 8.2% of NSTEMI patients (Table 2a, 2b, 3a, 3b).

In both the UAP and NSTEMI groups, patients with
diabetes mellitus had a significantly higher risk profile in
terms of age and comorbidity compared to patients without
diabetes mellitus (Table 4).

Figure 1 compares the incidence of hypertension, diabetes
mellitus, stroke overcome, renal insufficiency and evidence of

Tabulka 2a Komorbidita a vybrané rizikové faktory u pacientov s NAP

Table 2a Comorbidity and risk factors in UAP patients

NAP (UAP) Hypertenzia Diabetes Rendlna insuficiencia HLP Obezita Fajcenie
(Hypertension) (Nephropathy) (Obesity) (Smoking)
Muzi (Males) (133) 120 (90,2) 52(39,1) 20 (15,0) 102 (76,7) 40 (30,1) 38(28,6)
Zeny (Females) (68) 57 (83,8) 22(32,4) 11 (16,2) 51 (75,0) 16 (23,5) 3 (44)
Total (201) 177 (88,1) 74 (36,8) 31 (15,4) 153 (76,1) 56 (27,9) 41 (20,4)

NAP - nestabilnd angina pektoris (UAP - unstable angina), HLP — hypercholesterolémia (hypercholesterolaemia)

Tabulka 2b Prekonana CMP a revaskularizacia v minulosti u pacientov s NAP
Table 2b History of ictus and coronary artery revascularization in UAP patients

NAP (UAP) Stav po CMP (History of ictus) Stav po PKI (History of PCI) Stav po CABG (History of CABG)
Muzi (Males) (133) 6 (4,5) 48 (36,1) 15 (11,3)

Zeny (Females) (68) 6(8.8) 19 (27,9) 1(1,5)

Total (201) 12 (6,0) 67 (33,3) 16 (8,0)

NAP - nestabilna angina pektoris (UA - unstable angina), CMP - cievna mozgova prihoda (ictus), PKI - korondrna intervencia (PCI - coronary intervention), CABG -

aortokorondrne premostenie (coronary artery bypass grafting)
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Obrazok 1 Vyskyt pridruzenych ochoreni v registri SLOVAKS z rokov 2007, 2008, SLOVAKS-2 z roku 2011, 2015 a 2020
Figure 1 Comparison of comorbities in the SLOVAKS register in the years 2007 and 2008, and SLOVAKS-2 register in the years 2011, 2015 and 2020
DM - diabetes mellitus, stp. CMP - anamnéza cievnej mozgovej prihody (history of ictus), rendlna insuficiencia (nephropathy), fajéenie (smoking), hypertenzia

(hypertension)

SLOVAKS v rokoch 2007, 2008, 2011, 2015 a 2020 zndzornuje
obrazok 1.

Rizikova stratifikacia

V hodnoteni rizikového profilu pacientov s NSTE-AKS
bolo pouzité v stcasnosti odporuc¢ané GRACE rizikové skore
(Global registry of acute cardiac events). Za vysoké riziko
sa povazovala hodnota skore > 140. GRACE rizikové skore
nahradilo v SLOVAKS registri doteraz uzivané TIMI skore
(Thrombolysis in myocardial infarction) (8 - 11).

Rizikové skore GRACE > 140 sa vyskytovalo Castejsie u pa-
cientov s diabetes mellitus v porovnani s chorymi bez diabetes

smoking in the SLOVAKS register in 2007 and 2008, and the
SLOVAKS-2 register from 2011, 2015, and 2020.

Risk stratification

The currently recommended Global Register of Acute
Cardiac Events (GRACE) was used to assess the risk profile
of NSTE-ACS patients. A score above 140 was considered
high risk. The GRACE risk score replaced the Thrombolysis
in myocardial infarction (TIMI) score used in the SLOVAKS
register (8-11).

The more frequent GRACE >140 risk score was in pa-
tients with diabetes mellitus compared with patients without

Tabulka 3a Komorbidita a vybrané rizikové faktory u pacientov s NSTEMI

Table 3a  Comorbidity and risk factors in NSTEMI patients

NSTEMI Hypertenzia Diabetes Renélna insuficiencia HLP Obezita Fajcenie

(Hypertension) (Nephropathy) (Obesity) (Smoking)
Muzi (Males) (329) 293 (89,1) 109 (33,1) 67 (27,4) 229 (69,6) 86 (26,1) 118 (35,9)
Zeny (Females) (160) 145 (90,6) 63 (39,4) 37.(23,1) 107 (66,9) 50 (31,3) 38(23,8)
Total (489) 438 (89,6) 172 (35,2) 104 (21,3) 336 (68,7) 136 (27,8) 156 (31,9)

NSTEMI - infarkt myokardu bez elevacii segmentov ST (myocardial infarction without ST elevation), HLP - hypercholesterolémia (hypercholesterolaemia)

Tabulka 3b Prekonana CMP a revaskularizacia v minulosti u pacientov s NSTEMI

Table 3b History of ictus and coronary artery revaskularization in NSTEMI patients

NSTEMI Stav po CMP (History of ictus)

Stav po PKI (History of PCI) Stav po CABG (History of CABG)

Muzi (Males) (329) 30 (9,1)
Zeny (Females) (160) 22(13,8)
Total (489) 52 (10,6)

68 (20,7) 30 (9,1)
21(13,1) 10 (6,3)
89 (18,2) 40 (8,2)

NSTEMI - infarkt myokardu bez elevécii segmentov ST (myocardial infarction without ST elevation), CMP - cievna mozgova prihoda (ictus), PKI - korondrna intervencia
(PCI - coronary intervention), CABG - aortokorondrne premostenie (coronary artery bypass grafting)
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Tabulka 4 Rizikovy profil u pacientov s/bez diabetes mellitus
Table 4 Risk factors in patients with and without diabetes mellitus
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Parameter NAP (UAP) NAP (UAP) P NSTEMI NSTEMI P
DM nonDM DM nonDM

n 74 127 172 317

Vek (Age) 68,4 £ 11,6 63,0+ 11,0 0,001 70,0 + 10,6 652+11,8 < 0,001

Hypertenzia (Hypertension) 73 (98,6) 104 (81,9) < 0,001 166 (96,5) 272 (85,8) < 0,001

Renélna insuficiencia (Nephropathy) 18 (24,3) 13 (10,2) 0,006 59 (34,3) 45 (14,2) < 0,001

Hyperlipoproteinémia (Hyperlipoproteinaemia) 60 (81,1) 93 (73,2) 0,208 120 (69,8) 216 (68,1) 0,710

Obezita (Obesity) 28 (37,8) 28 (22,0) 0,016 63 (36,6) 73 (23,0) 0,001

Vek (age) > 75 rokov (years) 21 (28,4) 20 (15,7) 0,032 62 (36,0) 69 (21,8) < 0,001

GRACE skore (score) > 140 7(9,5) 4(3,1) 0,058 37 (21,5) 41 (12,9) 0,013

NAP - nestabilnd angina pektoris (UAP - unstable angina), NSTEMI - infarkt myokardu bez elevicii segmentov ST (myocardial infarction without ST elevation), DM -

diabetes mellitus, GRACE - Global registry of acute cardiac events

mellitus, a to tak v skupine NAP (9,5 % vs. 3,1 %, P = 0,058), ako
aj v skupine NSTEMI (21,5 % vs. 12,9 %, P = 0,013) (tabulka 4).

Na vstupnom vysetreni sa hodnotila aj klasifikacia podla
Killip-Kimballa, na zaklade ktorej boli pacienti zaradeni do
jednej zo styroch skupin: 1. bez prejavov srdcového zlyhava-
nia, 2. fah$i az stredny stupen stdzy v malom obehu, 3. edém
plic a 4. kardiogénny Sok (tabulka 5a). Pacienti s diabetes
mellitus mali aj v tomto hodnoteni horsie klinické prejavy
ako pacienti bez diabetes mellitus (tabulky 5b a 5c).

Tabulka 5a Triedy Killip-Kimball u pacientov s NSTE-AKS
Table 5a Killip-Kimball class in NSTE-ACS patients

diabetes mellitus in both the UAP group (9.5% vs 3.1%, P =
0.058) and NSTEMI (21.5% vs 12.9%, P = 0.013) (Table 4).
The Killip-Kimball classification used at the initial medical
examination divided patients into four groups: 1. no evidence
of symptoms of heart failure, 2. slight up to a medium level
of pulmonary circulation stasis, 3. pulmonary oedema, 4. car-
diogenic shock (Table 5a). Patients with diabetes mellitus also
had worse clinical manifestations in this study compared to
patients without diabetes mellitus (Tables 5b and 5c).

KILLIP-KIMBALL I I 111 VI
NAP (UAP) 185 (92,0) 15 (7,5) 1(0,5) 0
NSTEMI 376 (76,9) 61(12,5) 40 (8,2) 12 (2,5)
Iné (Other) 11 (45,8) 5(20,8) 2(8,3) 6(25,0)
Total 572 (80,1) 81(11,3) 43 (6,0) 18 (2,5)

AKS - akutny koronarny syndrém (ACS - Acute coronary syndrome), NAP — nestabilna angina pektoris (UAP - unstable angina), NSTEMI - infarkt myokardu bez elevacii

segmentov ST (myocardial infarction without ST elevation)

Tabulka 5b Triedy Killip-Kimball u pacientov s NAP (diabetici vs. nediabetici)
Table 5b Killip-Kimball class in UAP patients with and without diabetes mellitus

KILLIP-KIMBALL I II I
NAP (UAP) - DM (74) 65 (87,8) 9(12,2) 0
NAP (UAP) - nonDM (127) 120 (94,5) 6(4,7) 1(0,8)
x 0,118

NAP - nestabilnd angina pektoris (UAP - unstable angina), DM - diabetes mellitus

Tabulka 5¢ Triedy Killip-Kimball u pacientov s NSTEMI (diabetici vs. nediabetici)
Table 5¢ Killip-Kimball class in NSTEMI patients with and without diabetes mellitus

KILLIP-KIMBALL I Il I VI
NSTEMI - DM (172) 111 (64,5) 28 (16,3) 25 (14,5) 8(4,7)
NSTEMI - nonDM 265 (83,6) 33(10,4) 15 (4,7) 4(1,3)

XZ

< 0,001

NSTEMI - infarkt myokardu bez elevacii segmentov ST (myocardial infarction without ST elevation), DM - diabetes mellitus
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Obrazok 2 Komplexna farmakologicka liecba NSTE-AKS v registri SLOVAKS v rokoch 2007, 2008, SLOVAKS-2 v rokoch 2011, 2015 a 2020
Figure 2 Comparison of complex medical treatment NSTE-ACS patients in the SLOVAKS register in the years 2007 and 2008, and SLOVAKS-2 register in the years 2011,

2015, and 2020

ASA - kyselina acetylsalicylova (acetylsalicylic acid), NFH - nefrakciovany heparin (UFH - unfractionated heparin), LMWH - nizkomolekulovy heparin (low
molecular weight heparin), BB — betablokator (betablocker), ACEI - inhibitor angiotenzin konvertujiceho enzymu, AKS - akitny korondrny syndrém (ACS -

Acute coronary syndrome), NSTE - bez elevécii segmentov ST (without ST elevation)

Komplexna farmakologicka liecba

Odporucana farmakologicka terapia je pravidelne vy-
hodnocovana v registri SLOVAKS. Sleduje sa pouzitie pro-
tidostickovych agens (kyselina acetylsalicylova, klopidogrel,
tikagrelor, prasugrel), antikoagula¢nej lie¢by (nefrakciovany
heparin, nizkomolekulovy heparin, warfarin), betablokatorov,
inhibitorov angiotenzin konvertujiiceho enzymu (ACEI) alebo
blokatorov receptora AT1 (sartanov), statinov, blokatorov
dostickovych receptorov IIb/IIIa, eplerenénu.

Pouzitie tychto liekovych skupin v liecbe pacientov
s NSTE-AKS je zaznamenané v tabulkach 6a, 6b, 7a, 7b (1, 2).

Porovnanie farmakoterapie v registri SLOVAKS v rokoch
2007, 2008, 2011, 2015 a 2020 ukazuje obrazok 2.

Invazivna diagnostika a revaskulariza¢na liecba

Koronarografia bola realizovand u 609 pacientov (85,3 %),
z toho u 423 pacientov s NSTEMI (86,5 %) a 147 chorych
(73,1 %) v skupine NAP. U pacientov s NSTEMI bola koro-
narografia indikovand podobne u muzov ako zien (79,9 % vs.
79,4 %), v skupine NAP bola castejsie realizovand u muzov
v porovnani so Zenami (77,4 % vs. 64,7 %). Intervencna liec-
ba bola vykonana u 251 pacientov (51,3 %) s NSTEMI a 91
pacientov (45,3 %) s NAP. Trend k castejsej indikacii PKI
u muzov v porovnani so Zenami bol pritomny tak v skupine
NSTEMI (52,3 % vs. 49,4 %), ako aj v skupine NAP (47,4 %
vs. 41,4 %).

Realizcia invazivnej diagnostiky a intervencnej liecby
priaznivo ovplyvnila systolicku funkciu lavej komory u pacien-
tov s NSTEMI tak diabetikov, ako aj nediabetikov (tabulka 8).
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Complex pharmacotherapy

The recommended pharmacotherapy is regularly evaluated
in the SLOVAKS register. Use of antiplatelet agents (acetyl-
salicylic acid, clopidogrel, ticagrelor, prasugrel), anticoagulant
therapy (unfractionated heparin, low molecular weight hepa-
rin, warfarin), beta-blockers, angiotensin-converting enzyme
(ACEIs)/AT1 receptor blockers (sartans), statins, GP IIb/IIIa,
eplerenone is monitored.

Administration of these drug groups in the NSTE-ACS
patients’ treatment is shown in tables 6a, 6b, 7a, 7b (1, 2).

Figure 2 compares pharmacotherapy in the SLOVAKS
register in 2007 and 2008, and the SLOVAKS-2 register in
2011, 2015 and 2020.

Invasive diagnostics and revascularization treatment

Coronary angiography was performed in 609 patients
(85.3%), of which 423 were NSTEMI patients (86.5%) and
147 (73.1%) were UAP patients. In NSTEMI patients, coro-
nary angiography was indicated similarly in men as well as
in women (79.9% vs 79.4%). Among the UAP patients, it was
more common in men compared to women (77.4% vs 64.7%).
Interventional treatment was performed in 251 (51.3%)
NSTEMI patients and 91 (45.3%) UAP patients. A tendency
towards a more frequent indication of PCI in men than in
women was present in both the NSTEMI group (52.3% vs
49.4%) and the UAP group (47.4% vs 41.4%).

Invasive diagnostics and interventional treatment have
positively affected left ventricular systolic function in NSTEMI
patients with/without diabetes mellitus (Table 8).



Tabulka 6a Komplexna farmakologicka lie¢ba u pacientov s NAP (1)
Table 6a Complex medical treatment in UAP patients (1)
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Klopidogrel Tikagrelor Betablokator Statin
NAP (UAP) ASA (1 Clol;idoggrel) Prasugrel ( Ticagrelor) (Betablocker) (Statinz
Muzi (Males) (133) 131 (98,5) 86 (64,7) 9(6,8) 28 (21,1) 110 (82,7) 130 (97,7)
Zeny (Females) (68) 62(91,2) 40 (58,8) 4(5,9) 14 (20,6) 56 (82,4) 62(91,2)
Total (201) 193 (96,0) 126 (62,7) 13 (6,5) 42(20,9) 166 (82,6) 192 (95,5)
NAP - nestabilna angina pektoris (UAP - unstable angina), ASA - kyselina acetylsalicylova (acetylsalicylic acid)
Tabulka 6b Komplexna farmakologicka lie¢ba u pacientov s NAP (2)
Table 6b  Complex medical treatment in UAP patients (2)
NAP (UAP) Heparin NFH Heparin LMWH Warfarin ACEI/ATI GIIb/ITla Eplerendn
(UFH) (Warfarin) (Eplerenone)
Muzi (Males) (133) 23 (17,3) 45 (33,8) 1(0,8) 90 (67,7) 0 6 (4,5)
Zeny (Females) (68) 13 (19,1) 27 (39,7) 4(5,9) 39 (57,4) 0 5(7,4)
Total (201) 36 (17,9) 72 (35,8) 5(2,5) 129 (64,2) 0 11 (5,5)

NAP - nestabilnd angina pektoris (UAP - unstable angina), NFH - nefrakciovany heparin (UFH - unfractionated heparin), LMWH - nizkomolekulovy heparin (low molecular

weight heparin), ACEI - inhibitor angiotenzin konvertujiceho enzymu, ATI - sartan, GPIIa/IIb - inhibitor glykoproteinového receptora IIb/IIIa

Kardiochirurgicku revaskularizaciu podsttpilo pocas
sledovanej hospitalizacie 57 chorych (8,0 %) s NSTE-AKS,
z toho 43 muzov (9,0 %) a 14 Zien (5,9 %).

Obrazok 3 ukazuje porovnanie invazivnej diagnostiky
a revaskulariza¢nych vykonov v registri SLOVAKS v rokoch
2007, 2008, 2011, 2015 a 2020.

Sposob ukoncenia hospitalizacie pre NSTE-AKS

Do ambulantnej starostlivosti bolo prepustenych 461
chorych (64,6 %), 89 pacientov (12,5 %) bolo prelozenych
do inej nemocnice, do kardiocentra bolo odoslanych 138

From the number of inpatients, 57 (8.0%) NSTE-ACS
patients underwent coronary artery bypass surgery, of whom
43 were men (9.0%) and 14 were women (5.9%).

Figure 3 compares invasive diagnostics and revascularization
procedures in the SLOVAKS register in the years 2007 and 2008,
and the SLOVAKS-2 register from the years 2011, 2015, and 2020.

Hospitalization termination in NSTE-ACS inpatient
group

461 patients (64.6%) were discharged to outpatient care.
89 patients (12.5%) were transferred to another hospital, 138

Tabulka 7a Komplexna farmakologicka lie¢ba u pacientov s NSTEMI (1)

Table 7a Complex medical treatment in NSTEMI patients (1)

NSTEMI ASA Klopi'dogrel Prasugrel Tikagrelor Betablokator Statlfny
(Clopidogrel) (Ticagrelor) (Betablocker) (Statins)
Mutzi (Males) (329) 313 (95,1) 172 (52,3) 24 (7,3) 100 (30,4) 274 (83,3) 300 (91,2)
Zeny (Females) (160) 145 (90,6) 99 (61,9) 9(5,6) 36 (22,5) 136 (85,0) 150 (93,8)
Total (489) 458 (93,7) 271 (55,4) 33 (6,7) 136 (27,8) 410 (83,8) 450 (92,0)

NSTEMI - infarkt myokardu bez elevacii segmentov ST (myocardial infarction without ST elevation), ASA - kyselina acetylsalicylova (acetylsalicylic acid)

Tabulka 7b Komplexna farmakologicka liecba u pacientov s NSTEMI (2)

Table 7b Complex medical treatment in NSTEMI patients (2)

NSTEMI Heparin NFH Heparin LMWH Warfarin ACEI/ATI GPIIb/IIla Eplerenén
(UFH) (Warfarin) (Eplerenone)
Mui (Males) (329) 72 (21,9) 128 (38,9) 7(21) 220 (66,9) 3(0,9) 45(13,7)
Zeny (Females) (160) 34(21,3) 60 (37,5) 4(25) 102 (63,7) 1(0,6) 17 (10,6)
Total (489) 106 (21,7) 188 (38,4) 11(22) 323 (66,1) 4(0,8) 62(12,7)

NSTEMI - infarkt myokardu bez elevécii segmentov ST (myocardial infarction without ST elevation), NFH - nefrakciovany heparin (UFH - unfractionated heparin), LMWH
- nizkomolekulovy heparin (low molecular weight heparin), ACEI - inhibitor angiotenzin konvertujticeho enzymu, ATI - sartan, GPIIa/IIb - inhibitor glykoproteinového

receptora IIb/ITTa
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Figure 3 Indication of coronary angiography and interventional treatment in the SLOVAKS register in the years 2007 and 2008, and SLOVAKS-2 register in the years 2011,

2015, and 2020

SKG - koronérna angiografia (coronary artery angiography), PKI — koronarna intervencia (coronary artery intervention)

pacientov (19,3 %) a 26 chorych (3,6 %) exitovalo pocas
hospitalizdcie.

Muzi a zeny prekladani na invazivnu diagnostiku do
kardiocentra boli podobného veku (65,1 + 10,1 vs. 67,7 £ 9,3
rokov, P = 0,131), vyznamné rozdiely neboli ani v porovnani
muzov a Zien v dobe prekladu na koronarografiu (4,8 + 4,0
vs. 5,8 + 4,4 dna, P = 0,191).

Tabulka 9 ukazuje dobu prekladu do kardiocentra podla
vekovych kategérii pacientov s NSTE-AKS.

Diskusia

Akatne koronarne syndromy bez elevécii segmentov ST
(NSTE-AKS) predstavuju heterogénnu (na rozdiel od STEMI

patients were transferred to the cardiocentre (19.3%) and 26
patients (3.6%) died during their hospital stay.

Men and women transferred for invasive diagnostics to the
cardiocentre were of similar age (65.1+10.1 vs 67.7+9.3 years,
P =0.131): there were no significant differences in comparison
between men and women at the time of transfer for coronary
catheterization (4.8+4.0 vs 5.84+4.4 days, P = 0.191).

Table 9 shows the transfer time to the cardiocentre
according to the age categories of NSTE-ACS patients.

Discussion

Non-ST-segment elevation acute coronary syndrome
(NSTE-ACS), in contrast with STEMI patients, presents in

Tabulka 8 Invazivna diagnostika, intervencna lie¢ba a systolicka funkcia LK u pacientov s NSTEMI (diabetici vs. nediabetici)
Table 8 Invasive diagnostics, interventional treatment and LV systolic function in NSTEMI patients with and without diabetes mellitus

Parameter Koronarografia ANO Koronarografia NIE P Koronarografia ANO Koronarografia NIE P
(Angiography YES) (Angiography NO) (Angiography YES) (Angiography NO)
n 139 33 251 66
f}iLgLVEF ) 460+ 13,6 313223 <0,001 49,1+ 11,7 35,8 +23,9 <0,001
Parameter PKI (PCI) PKI (PCI) PKI (pPCI) PKI (PCI) p
ANO (YES) NIE (NO) ANO (YES) NIE (NO)
n 83 89 168 149
EFLK (LVEF) 45,5+ 14,6 41,0 £18,1 0,078 49,9 +11,3 42,4 +19,3 < 0,001
x + SD
NSTEMI - DM NSTEMI - nonDM

NSTEMI - infarkt myokardu bez elevacii segmentov ST (myocardial infarction without ST elevation), DM - diabetes mellitus, EFLK - ejek¢na frakcia lavej komory (LVEF
- left ventricular ejection fraction), PKI - korondrna intervencia (PCI - coronary artery intervention)
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Tabulka 9 Doba prekladu na koronarografiu podla veku (n = 138)

Table 9 Transfer time to cardiocentre according of age cathegory

Vek (Age) N Priemer (mean) = SD Rozsah (dni) (Range, days)
< 50 rokov (years) 8 4,5+27 0-8

50 - 60 rokov (years) 24 53+39 0-14

60 - 70 rokov (years) 49 4,0 £3,1 0-13

70 - 80 rokov (years) 48 6,3 +5,1 0-27

80 - 90 rokov (years) 9 52+39 0-13

> 90 rokov (years) 0

pacientov) populdciu s potencidlne zdvaznym klinickym
priebehom a v porovnani so stabilnou anginou pektoris sa
spajaji s vysokou letalitou, rizikom reinfarktu a opakova-
nych hospitalizacii (12 - 14). V poslednych desatroc¢iach
doslo k zmendm v manazmente pacientov s NSTE-AKS
(diagnostika, konzervativna terapia, invazivne postupy),
ktoré sa dostali aj do ESC odporucani (3).

V Slovenskej republike sa starostlivostou o pacientov
s akutnymi koronarnymi syndréomami (s elevaciami alebo
bez elevacii segmentov ST) zaobera register SLOVAKS, ktory
zbiera a vyhodnocuje data o manazmente hospitalizovanych
pacientov s NSTE-AKS od roku 2007. Zbieranie dat do registra
SLOVAKS sa od roku 2011 realizuje formou periodickych
dvojmesa¢nych zberov. Data z registra poskytuju prehlad
o charakteristike pacientov s NSTE-AKS, rizikovom profile,
poskytnutej farmakologickej lie¢be a invazivnej diagnostike,
a nésledne realizovanej revaskularizacii koronarneho rieciska
4-7).

Posledny zber dat do registra SLOVAKS-2 sa uskutoc-
nil v roku 2020 pocas mesiacov oktéber a november. Do
prieskumu sa zapojilo 36 nemocnic (spolu so vsetkymi
7 kardiocentrami). Na spracovanie bolo ziskanych 714 hlaseni
o NSTE-AKS (po ocisteni databazy). V porovnani s registrom
SLOVAKS-2 z roku 2011 a 2015 ide o pokles pocetnosti
hlaseni (v roku 2011 bolo ziskanych 1 080 a v roku 2015
1 378 hlaseni). Odosielanie elektronickych hldseni do registra
SLOVAKS je na dobrovolnom principe, a hoci v roku 2020
boli hldsenia aj finan¢ne honorované z nezavislého grantu SKS,
bola to zrejme nepriaznivd situdcia v suvislosti s pandémiou
COVID-19, ktord mozno ovplyvnila niZ$ie zapojenie jednotli-
vych lozkovych pracovisk (pretazenych vplyvom protrahovanej
infek¢nej situdcie) do registrovania dat. Pomer hldseni STEMI
vs. NSTE-AKS je v zhode s publikovanymi trendmi (2).

Pouzitie vysoko senzitivneho troponinu (hs-Tn) v diag-
nostickom algoritme NSTE-AKS sa prejavilo vo vzostupe
podielu NSTEMI a poklese NAP v porovnani s registrom
SLOVAKS z predchadzajucich rokov (15, 16). Tato skuto¢nost
je dokumentovand aj v prospektivnej $tadii s 1 124 pacient-
mi s podozrenim na akutny infarkt myokardu, kde vyuzitie
hs-Tn v porovnani so Standardnym troponinom viedlo k 20 %
zvy$eniu pacientov s diagndzou akutneho infarktu myokardu
(a poklesu pacientov s diagnézou NAP) (15).

a heterogeneous population, with a potentially severe clini-
cal course. In comparison with stable angina pectoris, this is
associated with high lethality, reinfarction risk, and re-hospi-
talisations (12-14). Recently, changes have been made in the
NSTE-ACS patients’ management (in diagnostics, conservative
therapy, invasive procedures), which are also included in the
European Society of Cardiology recommendations (3).

In the Slovak Republic the patients’ treatment with acute
coronary syndromes (ST segment elevation/non-ST-segment
elevation) is administered by the SLOVAKS register, which has
collected and evaluated data on the management of NSTE-
ACS inpatients since 2007. Data collection in the SLOVAKS
register has been carried out since 2011 in the form of pe-
riodic bi-monthly snapshots. Register data gives an overview
of NSTE-ACS patients characteristics, their risk profile, the
pharmacological treatment provided, and the invasive diag-
nostics and subsequent coronary artery revascularization (4-7).

The last data collection in the SLOVAKS-2 register was
carried out from October to November 2020. 36 hospitals
(along with all 7 cardio centres) participated in the survey.
714 NSTE-ACS reports were obtained for data processing
(after data clarification). Compared to the SLOVAKS-2 register
from 2011 and 2015, there is a lower number of records (in
2011, 1080 reports were received, and in 2015, 1378 reports
were received). Electronic reports submission to the SLOVAKS
register is voluntary; although in 2020 the study was financially
supported by an independent grant from the Slovak Society
of Cardiology; we expect a negative impact of the COVID-19
pandemia on a lower rate of individual hospitals’ involvement
in the register (facilities were overloaded due to the prolonged
pandemic situation). The STEMI vs NSTE-ACS reports ratio
is in accordance with previously published trends (2).

High-sensitivity troponin (hs-Tn) used in the NSTE-ACS
diagnostic algorithm led to an increase in the NSTEMI number
and a decrease in the UAP number compared to previous SLO-
VAKS registers (15, 16). It is also described in a prospective study
with 1124 patients with suspected acute myocardial infarction,
where hs-Tn administration instead of standard troponin led to
a 20% increase in the diagnosis of acute myocardial infarction
(and a decrease in the diagnosis of UAP) (15).

The SLOVAKS-2 2020 register, as well as data from the
SLOVAKS register in 2007 and 2008, and the SLOVAKS-2
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Register SLOVAKS-2 z roku 2020, podobne ako tdaje z re-
gistra SLOVAKS z rokov 2007 a 2008 a SLOVAKS-2 z rokov
2011 a 2015, potvrdil rizikovy profil pacientov s NSTE-AKS.
V skupindch NSTEMI a NAP bolo vysoké zastupenie hyper-
tonikov, pacientov s poruchou lipidového metabolizmu a viac
ako tretina pacientov mala diabetes mellitus. Vyznamny pocet
chorych (15 - 20 %) mal rendlnu insuficienciu a viac ako
27 % chorych bolo obéznych. Navyse vyznamna cast pacientov
(18,2 % s NSTEMI vs. 33,3 % s NAP) uz v minulosti podstupila
intervencny revaskulariza¢ny vykon v koronarnom riecisku
alebo kardiochirurgicku revaskularizaciu (8 %). Menej Casto
revaskularizované (tak chirurgicky, ako aj intervencne) boli
v minulosti Zeny (po PKI bolo 17,8 Zien vs. 24,9 % muzov,
po by-passe 4,7 % Zien vs. 9,6 % muZzov).

Pritomnost diabetes mellitus bola spojend s vyznamne
horsim rizikovym profilom v porovnani s chorymi bez dia-
betes mellitus, ¢o sa prejavilo v zaradeni do skupin podla
Killip-Kimball a v rizikovom GRACE skore.

V SLOVAK-2 registri z roku 2020 sa podarilo zvysit
podiel invazivne vySetrenych a nasledne revaskularizovanych
pacientov. Invazivnu diagnostiku podstupilo 85,3 % pacientov
(86,5 % s NSTEMI a 73,1 % s NAP), intervencne bolo liece-
nych 51,3 % pacientov s NSTEMI a 45,3 % s NAP. Navyse
8 % chorych s NSTE-AKS absolvovalo v¢asnu kardiochirur-
gicku revaskularizaciu. Tieto ¢isla sa uz priblizuju udajom
z rozsiahlych registrov NSTE-AKS. Vo francuzskom registri
FAST-MI (French registry of acute ST-elevation or Non-ST-
-elevation myocardial infarction) sa od roku 1995 do roku
2015 zvysila pri NSTEMI realizacia PKI do 72 hodin z 9 %
na 60 % (2). Vo $védskom registri SWEDEHEART (System
for enhancement and development of evidence-based care in
heart disease evaluated according to recommended therapy)
podstapilo koronarografiu v roku 1995 1,9 % pacientov
s NSTEMI a v roku 2014 73,2 %, podobne od roku 1995 do
roku 2015 doslo k zvy$eniu PKI u tychto pacientov zo 4,8 %
na 52,3 % a pocet kardiochirurgickych revaskularizacii sa
zvy$il z 1,7 % na 5,8 % (13).

Zeny boli v porovnani s muzmi starsie tak v celom stbore
NSTE-AKS (69,1 £ 11,2 vs. 65,1 = 11,5, P < 0,001), ako aj
v skupine NSTEMI (69,1 + 11,2 vs. 65,8 + 11,6, P = 0,003)
a v skupine NAP (69,3 + 11,2 vs. 62,8 + 11,5, P < 0,001).
V skupine NSTEMI bola invazivna diagnostika indikovand
u zien a muzov rovnako (79,4 % vs. 79,9 %), u pacientov s NAP
boli zeny invazivne vySetrené menej casto ako muzi (64,7 % vs.
77,4 %). Trend k menej Castej intervencnej revaskularizacii bol
u Zien v porovnani s muzmi pritomny tak v skupine NSTEMI
(49,4 % vs. 52,3 %), ako aj v skupine NAP (41,2 % vs. 47,4 %).
Trend k nizSej indikacii revaskularizacie u zien bol zrejmy aj
v pripade kardiochirurgického vykonu na koronarnych tepnach
pri NSTEMI (6,9 % vs. 10,3 %) a NAP (2,9 % vs. 6,8 %).

Hoci je potesitelny narast invazivne vy$etrenych pacientov
s NSTE-AKS (85,3 %), stale pretrvavaju vyznamné rezervy vo
vcasnosti invazivnej diagnostiky. Muzi aj Zeny boli prekladani
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register from 2011 and 2015, confirmed the risk profile of
NSTE-ACS patients. In the NSTEMI and UAP groups, there
was a high proportion of hypertensives, patients with lipid
metabolism disorders, and more than one-third of patients
suffered from diabetes mellitus. A significant number of
patients (15-20%) had renal insufficiency and over 27% of
patients were obese. Furthermore, a significant proportion of
patients (18.2% NSTEMI patients vs 33.3% UAP patients) have
previously undergone interventional coronary revasculariza-
tion or coronary artery bypass surgery (8%). Women were
less frequently revascularized (both surgically and interven-
tionally); 17.8 women vs 24.9% of men were after PCI; and
4.7% of women vs 9.6% of men after bypass.

Associated diabetes mellitus led to a significantly worse
risk profile compared to patients without diabetes mellitus,
which is reflected in the Killip-Kimball grouping and the
risk GRACE score.

In the SLOVAK-2 register from 2020 we managed to in-
crease the number of invasively diagnosed and subsequently
revascularized patients. 85.3% of patients underwent inva-
sive diagnostics (86.5% NSTEMI and 73.1% UAP patients);
51.3% of NSTEMI patients and 45.3% UAP patients were
interventionally treated. Moreover, 8% of NSTE-ACS patients
underwent early surgical revascularization. These numbers
are already approaching extensive NSTE-ACS register data.
In the French FAST-MI register (French register of acute
ST-elevation or non-ST-elevation myocardial infarction), the
PCI within 72 hours in NSTEMI patients increased from
9% to 60% from 1995 to 2015 (2). In the Swedish register
SWEDEHEART (System for enhancement and development
of evidence-based care in heart disease evaluated according
to recommended therapy), 1.9% of NSTEMI patients un-
derwent coronary angiography in 1995 and 73.2% patients
in 2014; as well as from 1995 to 2015, PCI in these patients
increased from 4.8% to 52.3%, and the number of surgical
revascularizations increased from 1.7% to 5.8% (13).

Women were older compared to men in the whole NSTE-
ACS group (69.1+11.2 vs 65.1+11.5, P< 0.001) as well as in
the NSTEMI group (69.1£11.2 vs 65.8£11.6, P = 0.003) and
UAP group (69.3+11.2 vs 62.8+11.5, P< 0.001). In the NSTEMI
group, invasive diagnostics was indicated similarly in both
women and men (79.4% vs. 79.9%): in UAP patients, women
were invasively examined less frequently (64.7% vs. 77.4%).
We noticed a tendency towards less frequent interventional
revascularization in both NSTEMI (49.4% vs. 52.3%) and
UAP (41.2% vs. 47.4%) in women compared to men. This
tendency towards a lower indication of revascularization in
women was also evident in coronary artery bypass surgery in
NSTEMI (6.9% vs. 10.3%) and UAP (2.9% vs. 6.8%) patients.

Although the higher number of invasively examined
NSTE-ACS patients (85.3%) is gratifying, significant gaps in
the time management in invasive diagnostics persist. Both
men and women were transferred for coronary angiography



na koronarografické vySetrenie neskoro od stanovenia diag-
nézy NSTE-AKS (muzi 4,8 + 4,0 dna a zeny 5,8 + 4,4 dna).
Podla ESC odportcani pre rieSenie NSTE-AKS maja byt
véetci pacienti s NSTEMI, GRACE rizikovym skére > 140
alebo s novymi zmenami ST/T segmentov invazivne vysetreni
do 24 hodin (3).

Okrem vcasnej realizacie invazivnej diagnostiky pri NSTE-
-AKS je potrebné sustredit pozornost na adekvatnu indikaciu
invazivnej a intervencnej liecebnej stratégie u Zien, ktoré
tento terapeuticky rezim (napriek svojmu rizikovému profilu)
podstupujii menej ¢asto ako muzi.

Na rozdiel od invazivnej stratégie, register SLOVAKS-2
z roku 2020 dokumentoval pouzitie farmakoterapie NSTE-
-AKS v stlade s platnymi odporuc¢aniami ESC. Viac ako
90 % pacientov dostavalo v lie¢be kyselinu acetylsalicylova
a statin, betablokator > 80 % a dve tretiny pacientov ACEI/
sartan. Pokles aplikdcie klopidogrelu bol vyvazeny zvysenym
podavanim tikagreloru (podla aktualnych odporuacani). Po-
dobne podla odporucani bola indikacia glykoproteinovych
IIb/I1Ia dostickovych blokatorov obmedzena na komplexné
a komplikované interven¢né vykony.

Register SLOVAKS poskytuje data o hospitalizovanych pa-
cientoch s NSTE-AKS. Informadcie o chorych, ktori z roéznych
ddvodov neboli do nemocnice prijati, v suc¢asnosti nemame.
Obmedzenim registra je skuto¢nost, Ze odosielanie hlaseni
je zalozené na dobrovolnosti, od ktorej zavisi tak zapojenie
pracoviska do zberu dat, ako aj disciplina v nahldseni kaz-
dého pacienta s NSTE-AKS. Ur¢ita opatrnost je potrebnd aj
v generalizacii vysledkov ziskanych z dvojmesa¢ného zberu
dat na celt populdciu NSTE-AKS.

Zaver

Register SLOVAKS poskytuje cenné udaje o hospita-
lizovanych pacientoch s NSTE-AKS. Je mozné porovnat
demografické a klinické charakteristiky tychto pacientov
(zastipenie podla pohlavia, vekovu $truktdaru, komorbidity,
rizikovy profil) a sacasne sledovat trendy v poskytnutom
manazmente (farmakologicka lie¢ba, indikdcia invazivnej
diagnostiky a revaskularizacie koronarneho rieciska).

Tieto data st dolezitou informaciou o kvalite poskytovanej
starostlivosti pacientom s NSTE-AKS v Slovenskej republike
a o sulade tejto starostlivosti s odbornymi odporucaniami.

Z tohto hladiska mozno pozitivne hodnotit poskytovanu
komplexnu farmakoterapiu NSTE-AKS, ktora adekvatne im-
plementuje sucasné odportcania ESC v tejto oblasti.

Indikacia invazivnej diagnostiky a naslednej revaskula-
rizacie koronarnych artérii zaznamenala od predchadzaju-
cich zberov dét z edicie SLOVAKS-2 (z roku 2011 a 2015)
priaznivy vyvoj. Nadalej je v§ak neuspokojivé nac¢asovanie
invazivnych procedur (pacienti s NSTE-AKS su prekladani
do kardiocentra az po vy$e 4 - 5 diloch). V rieSeni tejto
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too late after their NSTE-ACS diagnostics (men 4.84+4.0
days and women 5.8+4.4 days). According to the European
Society of Cardiology (ESC) guidelines for the NSTE-ACS
treatment all NSTEMI patients, patients with a GRACE risk
score above 140, or with new ST/T segment changes, should
be invasively examined within 24 hours (3).

Besides early invasive NSTE-ACS diagnostics, attention
should be paid to adequate indication of an invasive and
interventional treatment therapy in women who (despite their
risk profile) undergo this treatment less frequently than men.

The SLOVAKS-2 2020 register documented an administration
of NSTE-ACS pharmacotherapy according to ESC recommen-
dations, to compare with invasive diagnostics. More than 90%
of patients were given acetylsalicylic acid and statin, over 80%
beta-blocker, two-thirds ACEI/sartan. Clopidogrel dose reduc-
tion was counterbalanced by increased ticagrelor administration
(according to current recommendations). According to these
guidelines, the glycoprotein IIb/IIIa platelet blockers indication
was limited to complex and complicated intervention procedures.

The SLOVAKS register provides data on NSTE-ACS in-
patients; we do not currently have information on patients
who have not been admitted to the hospital due to various
reasons. A limitation of the registry is the voluntary basis
of data reporting which can affect the inpatient facilities
involvement in data collection as well as the individual NSTE-
ACS patient report discipline. We must also carefully draw
a conclusion obtained from the two-month data collection
for the entire NSTE-ACS population.

Conclusion

The SLOVAKS register provides valuable data on NSTE-
ACS inpatients. It is possible to compare demographic and
clinical characteristics of these patients (representation by
gender, age structure evaluation, comorbidity, and risk pro-
file) while monitoring trends in the management provided
(pharmacological treatment, indication of invasive diagnostics
and coronary revascularization).

These data give valuable information on the quality of
NSTE-ACS patients’ treatment in the Slovak Republic and
on the compliance of the patient treatment with guidelines
recommendations.

From this point of view, the comprehensive pharmaco-
therapy provided to NSTE-ACS patients, which adequately
implements the current ESC recommendations, may be
considered a success.

Indications for invasive diagnostics and the subsequent
revascularization of coronary arteries have positively increased
since previous snapshots (in 2011 and 2015). However, the
time management of invasive procedures is still unsatisfac-
tory (NSTE-ACS patients are transferred to the cardiocentre
in more than 4-5 days). To resolve this situation, it will be
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situdcie bude potrebné zlepsit logistiku spoluprace spa-
dovych 16zkovych zariadeni s prislusnymi kardiocentrami
a kapacitne posilnit existujuce kardiocentrd (pripadne
podporit vznik novych pracovisk invazivnej a intervencnej
kardioldgie).

Literatura (References)

1. Benjamin EJ, Muntner P, Alonso A, et al. Heart disease and stroke
statistics-2019 update: a report from the American Heart As-
sociation. Circulation. 2019;139:e526-e528.

2. Puymirat E, Simon T, Cayla G, et al. Changes in patients charac-
teristics, management, and 6-moth outcomes over a period of
20 years in the FAST-MI program (French registry of acute
ST-elevation or non-ST-elevation myocardial infarction) 1995
to 2015. Circulation 2017;136:1908-1919.

3. Collet JP, Thiele H, Barbato E, et al. 2020 ESC Guidelines for
management of acute coronary syndromes in patients pre-
senting without persistent ST-segment elevation. Eur Heart
] 2021;42:1289-1367.

4. Studencan M, Bardkova A, Hliva P, et al. Slovensky register akut-
nych koronarnych syndrémov (SLOVAKS)-analyza udajov
z roku 2007. Cardiol 2008;17:179-190.

5. Kovéf F, Studen¢an M, Hricdk V, et al. Manazment pacientov
s akitnym korondrnym syndrémom bez elevécii segmentov ST.
Analyza udajov registra SLOVAKS z roku 2008. Cardiology sk
2010;19:181-191.

6. Kovidr F, Studencan M, Hricak V, et al. Sucasny stav manazmentu
pacientov s NSTE-AKS v Slovenskej republike. Analyza
vysledkov registra SLOVAKS-2 z roku 2011. Cardiology Lett.
2014;23:115-125.

7. Kovér F, Studen¢an M, Alberty R, et al. Indikujeme adekvatne
invazivnu diagnostiku u pacientov s NSTE-AKS? Analyza
vysledkov registra SLOVAKS-2 z roku 2015. Cardiology Lett.
2017;26:69-82.

8. Granger CB, Goldberg R], Dabbous O, et al. Predictors of hospital
mortality in the global registry of acute coronary events. Arch
Intern Med 2003; 163:2345-2353.

9. Chen YH, Huang SS, Lin SJ. TIMI and GRACE risk scores predict
both short-term and long-therm outcomes in Chinese patients

necessary to improve the cooperation logistics of catchment
inpatient facilities with the relevant cardio centres, and to
increase the capacity of established cardio centres (or if
appropriate, support the establishment of new invasive and
interventional cardiology centres).

with acute myocardial infarction Acta Cardiol Sin 2018;34:4-
12.

10. Eagle KA, Lim MJ, Dabbous OH, et al. A validated prediction model
for all forms of acute coronary syndrome: estimating the risk
of 6-month postdischarge death in an international registry.
JAMA 2004;291:2727-2733.

11. Fox KA, Eagle KA, Gore JM, et al. The Global registry of acute
coronary events, 1991 to 2009-Grace. Heart 2010;96:1095-
1101.

12. Montalescot G, Dallongeville J, Van Belle E, et al. STEMI nad
NSTEMI: are they so different? 1 year outcomes in acute
myocardial infarction as defined by ESC/ACC definition (the
OPERA registry). Eur Heart ] 2007;28:1409-1417.

13. Szumer K, Wallentin L, Lindhgen L, et al. Relations between
implementation of new treatments and improved outcomes in
patients with non-ST-elevation myocardial infarction during
the last 20 years: experiences from SWEDEHEART registry
1995 to 2014. Eur Heart ] 2018;39:3766-3776.

14. McManus D, Gore J, Yarzebski J, et al. Recent trends in the inci-
dence, treatment, and outcomes of patients with STEMI and
NSTEMI. Amer ] Cardiol 23011;124:40-47.

15. Reichlin T, Twerenbold R, Reiter M, et al. Introduction of high-
sensitivity troponin assays: impact on myocardial infarction
incidence and prognosis. Am ] Med 2012;125:1205-1213.

16. Shah ASV, Anand A, Strachan FE, et al. High-sensitivity troponin
in the evaluation of patients with suspected acute coronary
syndrome: a stepped-wedge, cluster-randomized controlled
trial. Lancet 2018;392:9019-928.

17. Bavry AA, Kumbhani DJ, Rassi AN, et al. Benefit of early inva-
sive therapy in acute coronary syndromes: a meta-analysis of
contemporary randomized clinical trials. ] Am Coll Cardiol
2006;48:1319-1325.



