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Abstrakt. Pozadie: Existuje len minimum udajov o lie¢be chro-
nického srdcového zlyhavania (SZ) v redlnej praxi na Slovensku.
O terapii SZ s ,mid-range” ejek¢nou frakciou (HFmrEF) neboli
u nas doposial publikované Ziadne udaje.

Ciele: V prospektivnom prieskume stanovit a vzajomne porovnat
farmakologicku a nefarmakologicku lie¢bu troch fenotypov
chronického SZ (SZ s redukovanou ejek¢nou frakciou — HFrEF,
SZ so zachovanou ejek¢nou frakciou — HFpEF a HFmrEF).
Stanovit preskrip¢né preferencie liekov v ramci jednotlivych
liekovych skupin.

Metodika: Prieskum realizovalo 161 lekdrov, z toho 115 kardio-
I6gov (71,4 %) a 46 internistov (28,6 %). Zaradovali sa nasledni
ambulantni pacienti s diagnézou chronického SZ starsi ako
18 rokov. V prieskume neexistovali Ziadne exkluzne kritéria.
Fenotypy SZ boli definované podla ejekcnej frakcie LK (EFLK):
HFrEF — EFLK < 40 %, HFmrEF - EFLK 40 — 49 %, HFpEF - EFLK
> 50 %. Do prieskumu EPIT-HF bolo zaradenych 2 677 pacientov.
Podsubory HFrEF, HFmrEF a HFpEF tvorilo 1 169 (43,7 %), 720
(26,9 %), respektive 788 (29,4 %) pacientov.
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Abstract. Background: There is only minimal data on
the treatment of chronic HF in real practice in Slovakia. For
the therapy of heart failure with mid-range ejection fraction
(HFmrEF), no Slovak data has yet been published.

Aims: In a prospective survey, to determine and compare
the pharmacological and non-pharmacological treatment for
three phenotypes of chronic heart failure (HF) - HF with
reduced ejection fraction (HFrEF), HFmrEF and HF with
preserved ejection fraction (HFpEF). We also investigated
drug prescription preferences within individual drug classes.

Methods: The survey was carried out by 161 physicians
(115 cardiologists — 71.4% and 46 internists — 28.6%).
Consecutive outpatients diagnosed with chronic HF aged
at least 18 years were enrolled. There were no exclusion
criteria in the survey. The HF phenotypes were defined
according to the left ventricular ejection fraction (LVEF):
HFrEF - LVEF < 40%, HFmrEF - LVEF 40-49%, HFpEF
- LVEF 2 50%. A total of 2 677 patients were enrolled in
the EPIT-HF survey. The subgroups of HFrEF, HFmrEF
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Vysledky: Pri porovnani lie¢by troch typov SZ sme zistili najvy-
raznejsi rozdiel medzi HFrEF a HFpEF. Medzi tymito fenotypmi
bol vyznamny rozdiel v prevalencii liecby vsetkymi liekovymi
skupinami, CRT-D, CRT-P a ICD. Farmakoterapia HFmrEF sa
viac priblizovala lie¢be HFrEF ako lie¢tbe HFpEF. Prevalencia
terapie HFmrEF lubovolnou liekovou skupinou, respektive
CRT-D, CRT-P a ICD, bola vzdy intermedidrna medzi preva-
lenciou pri HFrEF a HFpEF. Preferencie jednotlivych liekov
v rdmci betablokatorov, inhibitorov enzymu konvertujiceho
angiotenzin a antagonistov AT, receptora pre angiotenzin Il
su na Slovensku odlisné od eurépskeho registra ESC HF-LT.
V prieskume EPIT-HF boli najcastejsie indikovanymi liekmi
v uvedenych liekovych skupinach pri vietkych fenotypoch
SZ bisoprolol, perindopril a telmisartan.

Zdver: V prospektivnom prieskume EPIT-HF sme prezentovali
Jreal-world” idaje o farmakologickej a nefarmakologickej liec-
be vietkych troch fenotypov SZ na Slovensku. Udaje o lie¢be
HFmrEF su prioritné. Obr. 4, Tab. 4, Lit. 28, online full text (Free,
PDF), www.cardiologyletters.sk

Klucové slova: chronické srdcové zlyhavanie — srdcové zlyhavanie
s redukovanou ejek¢nou frakciou — srdcové zlyhavanie s mid-range
ejekénou frakciou — srdcové zlyhdvanie so zachovanou ejekénou
frakciou - liecba

Podla odporucani Eurépskej kardiologickej spolocnosti (ESC)
sa od roku 2016 rozlisuju tri fenotypy chronického srdcového
zlyhavania (SZ) podla hodnoty ejekénej frakcie lavej komory
(EFLK): SZ s redukovanou ejek¢nou frakciou (HFrEE heart
failure with reduced ejection fraction), SZ s mid-range ejek¢-
nou frakciou (HFmrEEF heart failure with mid-range ejection
fraction) a SZ so zachovanou ejekénou frakciou (HFrEF, heart
failure with preserved ejection fraction) (1).
Evidence-based medicine pri jednotlivych typoch SZ sa
diametralne odliSuje. U pacientov s HFrEF existuje podla
vysledkov obrovskych klinickych $tadii nespochybnitelnd me-
dicina dokazov pre viaceré liekové skupiny v zmysle redukcie
mortality a morbidity. Na rozdiel od toho pri HFpEF Ziadna
liekova skupina nepreukazala morbi-mortalitny benefit a tera-
pia je zamerana na komorbidity. Doposial nebola publikovana
ziadna prospektivna studia $pecificky fokusovana na liecbu
HFmrEE Pri tomto type SZ su poznatky o liecbe najslabsie.
Podla registrov ESC-HF Pilot a ESC-HF-LT existuju
znacné regionalne rozdiely v liecbe chronického SZ v Eurdpe
(2, 3). Podla prieskumu IMPACT RECO existuje aj vo vyspe-
lych krajinach u tychto pacientov vyznamny rozdiel medzi
odportcaniami a klinickou praxou (4). Vic$ina registrov
pri chronickom SZ sa tykala hospitalizovanych pacientov
(5). Existuje len minimum udajov o lie¢be chronického SZ
v redlnej praxi na Slovensku (6), pricom o terapii HFmrEF
neboli doposial u nds publikované ziadne udaje. Tieto sku-

and HFpEF comprised 1 169 (43.7%), 720 (26.9%) and 788
(29.4%) of patients, respectively.

Results: When comparing the treatment for three types of
HF, we found the most striking differences between HFrEF
and HFpEF. Among these phenotypes, there were significant
differences in the treatment prevalence across all drug classes,
CRT-D, CRT-P and ICD. Pharmacotherapy for HFmrEF has been
more closely related to HFrEF treatment than to HFpEF treat-
ment. The prevalence of therapy for HFmrEF by any drug class,
CRT-D, CRT-P and ICD, was always intermediate between the
prevalence of therapy for HFrEF and HFpEF. Drug preferences
for beta-blockers, angiotensin-converting enzyme inhibitors,
angiotensin |l receptor blockers were different in Slovakia from
those in the ESC HF Long-Term registry. In the EPIT-HF survey,
the most commonly used drugs in these drug classes were
bisoprolol, perindopril and telmisartan for all phenotypes of HF.
Conclusion: In the prospective EPIT-HF survey, we presented real-
world data on the pharmacological and non-pharmacological
treatment of all three phenotypes of HF in Slovakia. Data on
HFmrEF treatment are a priority. Fig. 4, Tab. 4, Ref. 28, online full
text (Free, PDF), www.cardiologyletters.sk

Key words: chronic heart failure - heart failure with reduced eject-
ion fraction — heart failure with mid-range ejection fraction - heart
failure with preserved ejection fraction - therapy

According to the guidelines of the European Society of Car-
diology (ESC), three phenotypes of chronic heart failure (HF)
have been distinguished since the the year 2016, depending
on the left ventricular ejection fraction (LVEF): HF with re-
duced ejection fraction (HFrEF), heart failure with mid-range
ejection fraction (HFmrEF) and heart failure with preserved
ejection fraction (HFpEF) (1).

Evidence-based medicine for each type of chronic HF
is diametrically different. In patients with HFrEF, there is
strong evidence for several drug classes in terms of mortality
and morbidity reduction, according to the results of robust
clinical trials.

In contrast, in HFpEE, no drug class has shown con-
vincing morbidity-mortality benefit and therapy is focused
on comorbidities. No prospective study, specifically focused
on HFmrEE has been published so far. In this type of HE
knowledge about the treatment is the most limited.

According to ESC-HF Pilot and ESC HF Long-Term regis-
tries, there are significant regional differences in the treatment
of chronic HF in Europe (2, 3). The IMPACT RECO survey
has also shown a significant gap between the guidelines and
clinical practice in these patients in developed countries (4).

Most registries in chronic HF concerned hospitalized
patients (5). There exist only minimal data on the treatment
of chronic HF in real-life practice in Slovakia (6), and no data
have been published yet about HFmrEF therapy.



to¢nosti nds viedli k projektu EPIT-HF (Epidemiology and
Therapy for Heart Failure), ktory bol zamerany na klinické
charakteristiky a lie¢bu jednotlivych fenotypov chronického
SZ u ambulantnych pacientov. V praci prezentujeme prvé
slovenské ,,real-world“ udaje o farmakologickej a nefarma-
kologickej liecbe vsetkych troch fenotypov SZ.

Pacienti a metodika

EPIT-HEF je prospektivna neinterven¢nd observa¢na multi-
centricka $tudia. Prieskum realizovalo 161 lekdrov, z toho 115
kardiologov (71,4 %) a 46 internistov (28,6 %). Kazdy lekar mal
prospektivne zaradit 20 naslednych ambulantnych pacientov
s diagnézou chronického SZ, stanovenou podla odporucani
ESC, platnych v case realizdcie $tudie (7). Podmienkou pre
zaradenie bol vek > 18 rokov. Neexistovali Ziadne exklizne
kritéria pre zaradenie pacientov. Pacienti mohli byt zaradeni
bez ohladu na doterajsiu liecbu. Echokardiografické udaje sa
tykali posledného dostupného vysetrenia pred zaradenim do
prieskumu, vratane dna zaradenia. Prieskum sa vykonaval
dotaznikovou formou. Udaje sa ziskavali pocas jediného
vySetrenia. Nébor sa realizoval v oktobri a novembri 2015.
Prieskum nebol zamerany na nijaky konkrétny liek.

Participujuci lekéri zaradili do prieskumu spolu 3 280 pa-
cientov. Z tohto poctu boli echokardiografické tidaje dostupné
u 2 677 pacientov (81,6 %). Tito pacienti predstavovali sibor
prezentovanej prace. V prieskume sme porovnali prevalenciu
jednotlivych modalit farmakologickej a nefarmakologickej
liecby medzi tromi fenotypmi SZ (HFrEF, HFmrEF, HFpEF),
definovanymi podla aktudlnych odportaéani ESC podla
hodnoty EFLK: HFrEF - EFLK < 40 %, HFmrEF - EFLK
40 - 49 %, HFpEF - EFLK = 50 % (1). Lekari registrovali
udaje o lie¢be chronického SZ, ktoru pacienti uzivali najmenej
pocas 7 dni pred vstupom do prieskumu. Konkrétne sme
hodnotili nasledovné liekové skupiny, respektive modality,
ktoré sa pouzivali na Slovensku roku 2015: 1. Farmakoterapia:
betablokatory (BB), inhibitory angiotenzin konvertujuceho
enzymu (ACEI), antagonisty AT, receptora pre angiotenzin
II (ARB), antagonisty mineralokortikoidnych receptorov
(MRA), ivabradin, tiazidy, furosemid a digoxin. 2. Nefarma-
kologicka liecba: implantovatelny defibrildtor s moznostou
resynchronizacnej liecby (CRT-D), implantovatelny kardiosti-
mulator s moznostou resynchronizacnej liecby (CTP-P), im-
plantovatelny kardioverter-defibrilator (ICD), transplantacia
srdca (HTx), podporné komorové systémy.

Statisticka analyza
Kategorické tdaje st vyjadrené relativnymi pocetnostami.

Spojité premenné vyjadrujeme ako priemer + smerodajnd
odchylka. Frekvenciu vyskytu kategorickych tdajov medzi
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These facts were the main reason for the EPIT-HF
(Epidemiology and Therapy for Heart Failure) survey, which
focused on the clinical characteristics and treatment of indi-
vidual phenotypes of chronic HF in outpatients. We present
the first Slovak real-world data on the pharmacological and
non-pharmacological treatment of all three phenotypes of HE

Patients and methods

EPIT-HF is a prospective non-interventional observa-
tional multicenter study. The survey was carried out by
161 physicians, including 115 cardiologists (71.4%) and 46
internists (28.6%). Each physician had to include prospec-
tively 20 outpatients diagnosed with chronic HF accord-
ing to the ESC guidelines valid at the time of the study
realization (7). Patients had to be aged at least 18 years.
They could be included regardless of previous treatment.
There were no exclusion criteria. Echocardiographic data
were obtained from the last available examination prior to
the survey, including the date of enrollment. The survey
was conducted using a questionnaire form. The data were
obtained during a single examination. Recruitment took
place in October and November 2015. The survey was not
focused on a specific drug. Participating physicians included
a total of 3 280 patients. Out of this group, echocardiographic
data were available in 2 677 patients (81.6%). These patients
represented a study group of the presented survey. In the
survey, we compared the prevalence of the pharmacological
and non-pharmacological treatment modalities between the
three HF phenotypes (HFrEF, HFmrEF, HFpEF), defined
according the current ESC guidelines: HFrEF - LVEF <
40%, HFmrEF - LVEF 40-49%, HFpEF - LVEF > 50%
(1). Data on the treatment of chronic HF that the patients
have been using for the last 7 days prior to entering the
study were obtained. In particular, we evaluated the follow-
ing drug classes and other modalities that were used in
Slovakia in 2015: 1. pharmacotherapy: beta-blockers (BB),
angiotensin-converting enzyme inhibitors (ACEI), angio-
tensin II receptor blockers (ARB), mineralocorticoid recep-
tor antagonists (MRA), ivabradine, thiazides, furosemide
and digoxin, 2. non-pharmacological treatment: cardiac
resynchronization therapy defibrillator (CRT-D), cardiac
resynchronization therapy pacemaker (CRT-P), implanted
cardioverter-defibrillator (ICD), heart transplantation (HTx)
and ventricular assist devices.

Statistical analysis

Categorial values are expressed as percentages. Con-
tinuous variables are given as mean + standard deviation.
The occurrence of categorial data between the subsets was
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podsubormi sme porovnali Pearsonovym y?* testom nezavis-
losti, respektive Fisherovym presnym testom. Na porovnanie
strednych hodnét spojitych premennych medzi podsubormi
sme pouzili analyzu rozptylu (ANOVA). V pripade, ze
vysledok ANOVA bol $tatisticky vyznamny, dalej sme po-
uzitim metédy LSD skumali, medzi ktorymi podsibormi
bol vysledok $tatisticky vyznamny. Ako hranicu $tatistickej
vyznamnosti sme zvolili hodnotu p < 0,05. Vsetky kalkuldcie
sa realizovali pomocou SPSS Statistics 20.0 software (IBM
Corp. Released 2011. IBM SPSS Statistics for Windows,
Version 20.0. Armonk, NY: IBM Corp.).

Vysledky

Podsubory pacientov s HFrEF, HFmrEF a HFpEF zaht-
nali 1 169 (43,7 %), 720 (26,9 %), respektive 788 (29,4 %)
pacientov. Zdkladné klinické charakteristiky st uvedené
v tabulke 1. Zistili sme vyznamné rozdiely pre porovnanie

Table 1 Clinical characteristics
Tabulka 1 Klinické charakteristiky

compared by the Pearson’s y? test of independence or
Fisher’s exact test. The differences between mean values
of continuous variables were compared using analysis of
variance (ANOVA). If the ANOVA result was statistic-
ally significant, we subsequently determined statistical
significance of differences between the subsets using the
LSD method. As a limit of statistical significance, we have
chosen p < 0.05. All calculations were made using SPSS
Statistics 20.0 software (IBM Corp. Released 2011. IBM
SPSS Statistics for Windows, Version 20.0, Armonk, NY:
IBM Corp.).

Results

Subgroups of patients with HFrEF, HFmrEF and HF-
pEF included 1 169 (43.7%), 720 (26.9%) and 788 (29.4%)
patients, respectively. The basic clinical characteristics are
shown in Table 1. We have identified significant differ-

Heart failure (Srdcové zlyhdvanie) P

HFrEF (n=1169) HFmrEF (n=720) HFpEF (n=788) Overall 1vs2 1vs3 2vs3
Demography (Demografia)
Age (years) 66.2+£10.9 68.2+£10.2 69.249.5 <0.001 <0.001 <0.001 0.066
Female gender 31.3% 40.1% 49.9% <0.001 <0.001 <0.001 <0.001
NYHA class I+II 48.3% 61.8% 72.8% <0.001 <0.001 <0.001 <0.001
NYHA class > III 51.7% 38.2% 27.2% <0.001 <0.001 <0.001 <0.001
Clinical signs (Klinické znaky)
BMI (kg/m?) 28.7+5.0 29.7+4.9 29.8+4.9 <0.001 <0.001 <0.001 0.835
SBP (mmHg) 128.2+17.8 135.1+17.4 133.7£16.6 <0.001 <0.001 <0.001 0.108
DBP (mmHg) 77.5+£10.4 79.9+10.4 79.0£10.1 <0.001 <0.001 0.002 0.074
Heart rate (bpm) 73.5+13.0 74.5+14.9 71.7+£12.6 <0.001 0.115 0.003 <0.001
Primary cause of heart failure (Primdrna pricina srdcového zlyhdvania)
CAD 60.4% 64.3% 35.8% <0.001 0.097 <0.001 <0.001
Hypertension 6.9% 15.6% 39.0% <0.001 <0.001 <0.001 <0.001
D-CMP 25.9% 8.2% 3.1% <0.001 <0.001 <0.001 <0.001
Valvular disease 5.7% 10.0% 15.9% <0.001 <0.001 <0.001 <0.001
Other causes 0.9% 1.8% 6.4% <0.001 0.137 <0.001 <0.001
Selected comorbidities (Vybrané komorbidity)
Myoc. infarction 54.1% 50.6% 29.1% <0.001 0.142 <0.001 <0.001
Hypertension 85.0% 92.6% 93.7% <0.001 <0.001 <0.001 0.475
Diabetes mellitus 42.5% 49.3% 43.9% 0.005 0.004 0.542 0.036
AFib/AFlu 38.2% 41.3% 38.8% 0.396 0.191 0.776 0.344
Stroke’ 14.8% 14.6% 13.7% 0.475 0.898 0.499 0.625
Malignancy™ 5.7% 10.6% 8.0% 0.001 <0.001 0.049 0.086

HFrEF - heart failure with reduced ejection fraction (srdcové zlyhdvanie s redukovanou ejekcnou frakciou; 1), HFmrEF - heart failure with mid-range ejection fraction (srd-
cové zlyhdvanie s mid-range ejekénou frakciou; 2), HFpEF - heart failure with preserved ejection fraction (srdcové zlyhdvanie so zachovanou ejekénou frakciou; 3), overall (celkovo),
age (years) — vek (roky), female gender (Zenské pohlavie), class (trieda), BMI - body mass index, SBP - systolic blood pressure (systolicky tlak krvi), DBP - diastolic blood
pressure (diastolicky tlak krvi), heart rate (srdcovd frekvencia), CAD - coronary artery disease (korondrna artériovd choroba), hypertension (hypertenzia), D-CMP - dilated
cardiomyopathy (dilatacnd kardiomyopatia), valvular diseases (chlopriové chyby), other causes (iné priciny), myoc. infarction (infarkt myokardu), AFib - atrial fibrillation
(fibrildcia predsieni), AFlu - atrial flutter (flutter predsient), stroke (mozgovd prihoda), * - ischemic stroke (ischemickd mozgovd prihoda) + intraparenchymal hemorrhage
(parenchymovd hemordgia) + subarachnoidal hemorrhage (subarachnoiddlna hemordgia), malignancy (malignita), - active malignancy (aktivna malignita) + malignancy in
remission (malignita v remisii). Continuous variables are expressed as mean + standard deviation (spojité premenné sii vyjadrené ako priemer + smerodajnd odchylka).

8



takmer vSetkych charakteristik medzi jednotlivymi fenotypmi
SZ (demografické faktory, klinické znaky, primarna pri¢ina SZ
a komorbidity), s vynimkou prevalencie cievnych mozgovych
prihod a fibrilacie/flutteru predsieni.

V tabulke 2 je porovnanie liecby pri troch typoch
chronického SZ. Zistili sme, Ze preskripcia farmakoterapie
a elektroimpulzoterapie v praxi sa medzi nimi vyznamne
odlisuje. Najmarkantnejsie diferencie v liecbe sme zistili
medzi HFrEF a HFpEF - pri vSetkych modalitach farma-
koterapie a elektroimpulznej terapie sme zistili vysoko
signifikantny prevalen¢ny rozdiel. Pri vSetkych polozkach
bol vyznamne vys$$i podiel lie¢by v prospech HFrEF okrem
ARB a tiazidov, ktoré sa vyznamne castejsie pouzivali pri
HFpEE.

Pri porovnani HFmrEF a HFpEF sme zistili vyznamne
odlisnu preskripciu vsetkych terapeutickych modalit okrem
digoxinu a CRT. Vyznamne vys$ia preskripcia liecby bola
pri HFmrEF s vynimkou ARB a tiazidov, ktoré sa vyznamne
Castejsie indikovali pri HFpEE

Pri komparacii HFrEF a HFmrEF bol vyznamne rozdielny
podiel terapie jednotlivymi liekovymi skupinami (okrem BB
a kombinacie BB + ACEI/ARB) a elektroimpulzoterapie. Vo
véetkych polozkach bola vyznamne vyssia prevalencia liecby
v prospech HFrEFE, opit s vynimkou ARB a tiazidov.

Na obrazku 1 je volba jednotlivych BB pri chronickom
SZ. Absolutne najcastejsie sa pri vSetkych troch fenotypoch
SZ pouziva bisoprolol. Vysoky a vzajomne porovnatelny je

Dubrava J, et al. EPIT-HF survey...

ences for comparison of almost all characteristics between
three HF phenotypes (demography, clinical signs, primary
cause of HF and comorbidities) except for the prevalence
of stroke and atrial fibrillation/atrial flutter.

The comparison of treatment in all phenotypes of chronic
HF is given in Table 2. We have found that the use of phar-
macotherapy and electroimpulse therapy (CRT-D, CRT-D
and ICD) was significantly different between HF types. The
most remarkable differences were found between HFrEF and
HFpEF - significant difference of prevalence was identified for
all drug classes and all modalities of electroimpulse therapy.
For these items, there was a significantly higher proportion
of treatment in HFrEF except for ARBs and thiazides, which
were more commonly used in HFpEF.

When comparing HFmrEF and HFpEF, we found a sig-
nificantly different prescription of all therapeutic modalities
except for digoxin and CRT. There was significantly higher
prescription in HFmrEF with the exception of ARB and
thiazides, which were more frequently indicated in HFpEE

Comparison of HFrEF and HFmrEF has shown signifi-
cantly different rate of treatment with individual drug classes
(except for BB and the combination BB + ACEI/ARB) and
electroimpulse therapy. In all items there was a significantly
higher prevalence of treatment in favour of HFrEF, again
with the exception of ARB and thiazides.

Figure 1 shows the choice of BB in chronic HE Biso-
prolol was absolutely the most frequent choice in all three

Table 2 Comparison of treatment for individual types of chronic heart failure

Tabulka 2 Porovnanie liecby jednotlivyich typov chronického srdcového zlyhdvania

Heart failure (Srdcové zlyhavanie) P

HFrEF (n=1169) HFmrEF (n=720) HFpEF (n=788) Overall 1vs2 1vs3 2vs3
Beta-blockers 91.9% 90.4% 83.4% <0.001 0.275 <0.001 <0.001
ACEI 77.4% 71.1% 62.9% <0.001 0.003 <0.001 <0.001
ARB 18.7% 23.3% 29.1% <0.001 0.016 <0.001 0.012
ACEI/ARB 92.8% 92.9% 87.7% <0.001 1.0 <0.001 <0.001
MRA 80.1% 55.4% 28.9% <0.001 <0.001 <0.001 <0.001
BB+ACEI/ARB 85.7% 84.7% 73.9% <0.001 0.592 <0.001 <0.001
BB+ACEI/ARB+MRA 69.3% 49.3% 21.6% <0.001 <0.001 <0.001 <0.001
Ivabradine 39.7% 34.7% 28.1% <0.001 0.032 <0.001 0.005
Ivabradine+BB 35.6% 30.8% 21.6% <0.001 0.036 <0.001 <0.001
Thiazides 11.7% 16.5% 29.4% <0.001 0.004 <0.001 <0.001
Furosemide 89.9% 75.0% 54.7% <0.001 <0.001 <0.001 <0.001
Digoxin 24.8% 15.8% 12.7% <0.001 <0.001 <0.001 0.089
CRT-D 8.2% 0.8% 0.4% <0.001 <0.001 <0.001 0.324
CRT-P 2.7% 1.0% 0.5% <0.001 0.008 <0.001 0.369
ICD 16.2% 2.2% 0.8% <0.001 <0.001 <0.001 0.029
HTx 0.3% 0% 0.6% 0.104 0.304 0.498 0.063
Assist devices 0.3% 0% 0.1% 0.367 0.292 0.653 1.0

Legend as in Table 1 (legenda ako v tabulke 1). BB — beta-blockers (betablokdtory), ACEI - angiotensin-converting enzyme inhibitors (inhibitory angiotenzin konvertujiiceho
enzymu), ARB — angiotensin II receptor blockers (antagonisty receptora pre angiotenzin II), MRA — mineralocorticoid receptor antagonists (antagonisty mineralokortikoidovych
receptorov), thiazides (tiazidy), CRT-D - cardiac resynchronization therapy defibrillator (implantovatelny defibrildtor s moznostou resynchronizaénej liecby), CRT-P - cardiac
resynchronization therapy pacemaker (implantovatelny kardiostimuldtor s moznostou resynchronizacnej liecby), ICD — implanted cardioverter-defibrillator (implantovatelny
kardioverter-defibrildtor), HTx — heart transplantation (transplantdcia srdca), assist devices (podporné systémy)
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atenolol 0.777 0.579 1.0
betaxolol 1.0 0.018 0.044
bisoprolol 0.370 0.061 0.011
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metoprolol tartrate 0.002 <0.001 0.794
nebivolol 0.007 0.04 0.574
no beta-blocker 0.315 <0.001 <0.001

Figure 1 Beta-blockers (BB) therapy for individual types of chronic heart failure

Obrdzok 1 Liecba betablokdtormi (BB) pri jednotlivych typoch chronického srdcového zlyhdvania

HFrEF - heart failure with reduced ejection fraction (1) (srdcové zlyhdvanie s redukovanou ejekénou frakciou (1), HFmrEF — heart failure with mid-range ejection
fraction (2) (srdcové zlyhdvanie s ,,mid-range“ ejekcnou frakciou (2), HFpEF - heart failure with preserved ejection fraction (3) (srdcové zlyhdvanie so zachovanou
ejekcnou frakciou (3), NS — nonsignificant difference (nevyznamny rozdiel), no (Ziadny). Percentages represent the proportion of patients treated with the given

drug (Percentd vyjadrujii podiel pacientov liecenych danym liekom).

aj podiel pacientov, ktori su lieceni karvedilolom a metopro-
lolom sukcinatom. V mensej miere sa pouzivaju nebivolol
a metoprolol tartarat. PouZitie ostatnych BB je zanedbatelné.

Prehlad preskripcie ACEI je na obrazku 2. Pri vSetkych
typoch SZ ma uplne dominantné postavenie perindopril, bez
signifikantného rozdielu medzi jednotlivymi typmi. Casto sa
indikuje aj ramipril a trandolapril, pricom ich preskripcia
pri vsetkych typoch SZ je porovnatelna. Preskripcia dalsich
siestich ACEI je zanedbatelna.

Na obrazku 3 je preskripcia ARB. Jej podiel je vyrazne
niz$i ako pri ACEL Pri v8etkych troch typoch SZ sa uni-
formne najcastejSie pouziva telmisartan. Jeho preskripcia
je vyznamne castejSia pri HFpEF v porovnani s HFrEFE,
respektive HFmrEE.

Obrazok 4 demonstruje podiel pacientov, liecenych MRA.
U pacientov s HFrEF sa najcastejsie pouziva eplerenon, kym
pri HFmrEF a HFpEF je to spironolakton. Obidva MRA sa
signifikantne zriedkavejsie predpisuji pri HFpEF, ako pri
HFrEF, respektive HFmrEE
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phenotypes. The proportion of patients treated with carvedilol
and metoprolol succinate was also high and comparable. To
a lesser extent, nebivolol and metoprolol tartrate were used.
The prescription of other BB was negligible.

An overview of ACEI prescription is shown in Figure 2.
In all types of HE, perindopril was completely dominant,
with no significant differences between the three phenotypes.
Ramipril and trandolapril are also often indicated, and their
prescription in all types of HF is comparable. Prescription
of six other ACEIs is negligible.

Figure 3 shows ARB precription. The use of ARB was
significantly lower than that of ACEL In all three types of
HE telmisartan was most frequently used. Its precription was
significantly more frequent in HFpEF compared to HFrEF
and HFmrEE

Figure 4 demonstrates the proportion of patients treated
with MRA. In patients with HFrEF, eplerenone was most
commonly used, whereas for HFmrEF and HFpEF it was
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captopril enalapril fosinopril lisinopril perindopril quinapril ramipril trandolapril zofenopril no ACEI
MHFrEF B HFmrEF B HFpEF

1vs2 1vs3 2vs3

captopril 0.381 0.403 1.0

enalapril 1.0 0.4 0.626

fosinopril 0.562 1.0 0.228

lisinopril 0.839 0.695 1.0

perindopril 0.615 0.2 0.505

quinapril 0.351 0.156 0.793

ramipril 0.02 <0.001 0.255

trandolapril 0.639 0.002 0.017

zofenopril 1.0 0.519 0.478

no ACEI 0.005 <0.001 <0.001

Figure 2 Angiotensin-converting enzyme inhibitors (ACEI) therapy for individual types of chronic heart failure
Obrdzok 2 Liecba inhibitormi enzymu konvertujiiceho angiotenzin (ACEI) pri jednotlivyich typoch srdcového zlyhdvania

Legend as in Figure 1 (Legenda ako k obrdzku 1)

Analyza

Prieskum EPIT-HF umoznuje vzhladom na kritérium
zaradovania za sebou nasledujucich pacientov odhadnut
podiel jednotlivych fenotypov SZ v ambulantnej praxi.
Dominuje HFrEF (menej ako 50 % v8etkych pacientov).
Podiel pacientov s HFmrEF a HFpEF je takmer rovnaky
(do 30 %).

EPIT-HF je prvy prieskum na Slovensku, ktory poskytuje
epidemiologické udaje o liecbe vsetkych troch fenotypov SZ.

Lie¢cba HFrEF

V tabulke 3 je porovnanie liecby BB, ACEI/ARB a MRA
pri HFrEF na Slovensku oproti velkym registrom, prieskumom
a Stadiam, do ktorych bolo zaradenych aspon 1 000 pacien-
tov. Prevalencia lie¢by hlavnymi liekovymi skupinami je
u slovenskych pacientov minimalne rovnako dobra ako vo
vyspelych krajindch v priebehu poslednych 10 rokov: BB 92 %
vs 78 — 97 %, ACEI/ARB 93 % vs 80 — 93 %, MRA 80 % vs
18 - 68 %, ACEI/ARB + BB 86 % vs 61 — 79 %.

spironolactone. Both drugs were significantly less frequently
prescribed in HFpEF than in HFrEF and HfmrEE

Analysis

The consecutive patients were included in the EPIT-HF
survey. Therefore it was possible to estimate the proportion
of HF phenotypes in outpatient practice. HFrEF domi-
nated with less than 50% of all patients. The proportion
of patients with HFmrEF and HFpEF was almost the same
(up to 30%).

EPIT-HF is the first survey providing epidemiological
data on the treatment of all three HF phenotypes in Slovakia.

Therapy for HFrEF

Table 3 shows the comparison of treatment with BB, ACEI/
ARB and MRA in HFrEF in Slovakia over the treatment in large
registries, surveys and studies involving at least 1 000 patients.
The prevalence of treatment with these major drug classes is

1"
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candesartan 1,0 0,279 0,273
eprosartan 0,001 0,065 0,208
irbesartan 0,043 0,065 0,891
losartan 0,687 0,012 0,082
telmisartan 0,297 <0,001 0,003
valsartan 1,0 0,013 0,033
no ARB 0,022 <0,001 0,007

Figure 3 Angiotensin receptor blockers (ARB) therapy for individual types of chronic heart failure
Obrdzok 3 Liecba antagonistami receptora pre angiotenzin II (ARB) pri jednotlivych typoch chronického srdcového zlyhdvania
Legend as in Figure 1 (Legenda ako k obrdzku 1)
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Figure 4 Mineralocorticoid receptor antagonists (MRA) therapy for individual types of chronic heart failure
Obrdzok 4 Liecba antagonistami mineralokortikoidovych receptorov (MRA) pri jednotlivych typoch chronického srdcového zlyhdvania
Legend as in Figure 1 (Legenda ako k obrdzku 1)

12



Dubrava J, et al. EPIT-HF survey...

Table 3 Prevalence of treatment with beta-blockers, ACEI/ARB and MRA in patients with HFrEF

Tabulka 3 Prevalencia liecby betablokdtormi, ACEI/ARB a MRA u pacientov s HFrEF

Authors (Autori) n Type (Typ) BB ACEI/ARB MRA ACEI/ARB + BB
Chin?* (2016) 83 605 meta-analysis 81.4% 79.8% 36.4% -
Fonarow® (2008) 15381° IMPROVE-HEF trial 86% 80% 36% -
Peterson® (2013) 12 556 NCDR PINNACLE program 92% 85% - 79%
Jankowska'* (2014) 5563 DATA-HELP registry 97% 94% 64% -
Chioncel” (2017) 5 460 ESC HF-LT registry 92.9% 91.7% 67.8% -
Crespo-Leiro® (2015) 2625 ESC HF-LT subregistry 93.3% 92.6% 74.5% -
Pascual-Figal"® (2017) 2351 REDINSCOR I, MUSIC registries 81.1% 87.2% 58.4% -
Zugck' (2014) 1956 INTENSIFY trial 77.8% 83% 18% -
de Groote* (2007) 1919° IMPACT RECO survey 65% 92% 35% 61%
von Scheidt™ (2014) 1853 EVITA-HF registry 86% 85% 47%

Dubrava (2018) 1169 EPIT-HF survey 91.9% 92.8% 80.1% 85.7%

HFrEF - heart failure with reduced ejection fraction (srdcové zlyhdvanie s redukovanou ejek¢nou frakciou), ACEI — angiotensin-converting enzyme inhibitors (inhibitory
angiotenzin konvertujiiceho enzymu), ARB — angiotensin II receptor blockers (antagonisty receptora pre angiotenzin IT), BB — beta-blockers (betablokdtory), MRA - mineralo-

corticoid receptor antagonists (antagonisty mineralokortikoidovych receptorov), " — outpatients (ambulantni pacienti)

Vzhladom na uvedené hodnoty nie si odhadované
rezervy (,gaps“) v liecbe ACEI/ARB, respektive BB velké.
Nezdovodnitelné podlieCenie (,true undertreatment®) sa
uvadza pre ACEI/ARB 3,2 - 13,1 %, pre BB 1,8 - 3,9 % (1,
8, 9). Vyssie rezervy su pri podlieceni MRA - 5,4 - 16,8 %
(1, 8, 9). Nedostato¢néa adherencia k liecbe ACEI/ARB, BB
a MRA zvysuje u pacientov s HFrEF 2,2 - 2,3-nasobne celkovt
mortalitu, kardiovaskuldrnu mortalitu a mortalitu na SZ (10).
Liecba BB znizila ro¢né riziko celkovej mortality v ESC-HF
Pilot Survey u pacientov s chronickym SZ (bez selekcie podla
EFLK) o 50 % a liecba ACEI/ARB o 32 % (3).

Preskripcia ivabradinu u pacientov s HFrEF je na
Slovensku vysoka - 39,7 %. Na porovnanie v §panielskom
subregistri velkého registra ESC HF-LT dostalo ivabradin
29,1 % pacientov, ktori mohli mat z neho benefit (8).
V geograficky blizkom aktudlnom nemeckom registri
REFLECT-HF (384 pacientov s EFLK < 35 %, NYHA II
- IV) nedostal ivabradin ziadny pacient v triede NYHA II
alen 10,3 % v triede NYHA III - IV (11). Autori registra
uvadzajl, Ze je to v rozpore so znamym faktom, Ze len
30 - 35 % pacientov s HFrEF dosiahne cielova hodnotu
srdcovej frekvencie samotnymi BB. Nizky podiel pacien-
tov liecenych ivabradinom povazuju za vyrazny hendikep.
Vysoky podiel pacientov na liecbe ivabradinom v registri
EPIT-HF iste suvisi s vysokym podielom zavazne sympto-
matického HFrEF (NYHA III + IV 51,7 %) a priemernou
srdcovou frekvenciou 73,5/min. Prekvapivym vysledkom
nasho prieskumu je vysoky podiel pacientov, ktori mali
kombinaciu ivabradin + BB - 35,6 %. Celkovy podiel pa-
cientov na liec¢be ivabradinom bol 39,7 %. ,Monoterapia“
ivabradinom bez BB je podla toho velmi nizka - 4,1 %
pacientov. Tento podiel je prekvapivo nizky uz len v porov-
nani so zndmou pomerne vysokou prevalenciou pacientov
s HFrEF, ktori majui vyznamnd hypotenziu a BB st u nich
kontraindikované (9).

at least as good in Slovakia as in the developed countries
over the last ten years: BB 92% vs 78-97%, ACEI/ARB
93% vs 80-93%, MRA 80% vs 18-68%, ACEI/ARB + BB
86% vs. 61-79%.

Given these values, the estimated gaps in ACEI/ARB and
BB therapy for HFrEF are not big. True undertreatment is
reported for ACEI/ARB 3.2-13.1% and for BB 1.8-3.9% (1,
8,9). Higher undertreatment is known for MRA - 5.4-16.8%
(1, 8, 9). Insufficient adherence to ACEI/ARB, BB, and MRA
therapy increases 2.2-2.3-fold all-cause mortality and cardio-
vascular mortality in HFrEF patients (10). BB treatment re-
duced the risk of all-cause mortality in ESC-HF Pilot Survey
(unselected patients according to LVEF) by 50% and ACEI/
ARB treatment by 32% (3).

Prescription of ivabradine in EPIT-HF patients with
HFrEF was high - 39.7%. For comparison in the Spanish
subgroup of the ESC HF Long-Term registry, ivabradine was
received by 29.1% of patients who could benefit from it (8).
In the geographically close current German REFLECT-HF
registry (384 patients with HF and LVEF < 35%), none of
the patients in NYHA II class and only 10.3% of patients in
NYHA III-IV classes received ivabradine (11). The authors
report that this is in contradiction with the well-known fact
that only 30-35% of HFrEF patients reach the target heart
rate with BB alone. They consider the low proportion of
patients treated with ivabradine as a significant handicap.
The high proportion of ivabradine therapy in the EPIT-HF
survey is certainly associated with a high proportion of
HFrEF patients with severe symptomatology (NYHA classes
III/IV 51.7%) and with an average heart rate of 73.5 bpm.
The surprising finding of our study is the high proportion
of patients who had ivabradine combined with BB - 35.6%.
The overall proportion of patients treated with ivabradine
in HFrEF was 39.7%. Therefore monotherapy with ivabra-
dine without BB was infrequent - 4.1% of patients. This
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Preskripcia diuretik je na Slovensku vysokd - kluckové
diuretikum 90 %, tiazidy 12 %. V literature je v stiboroch
nad 1 000 pacientov tento podiel nizsi: diuretikd véeobecne
61 - 83 % (4, 12, 13), respektive kluckové diuretika 64 % -
82 % (14, 15). Predpokladame, Ze aj v tomto pripade bude
hlavnym zdévodnenim vysoky podiel zavazne symptomatic-
kych pacientov.

Podiel pacientov s HFrEEF, liecenych srdcovymi glykozid-
mi, koliSe v literatire v relativne $irokom rozpiti 8 - 29 %
(12 - 16). V nasom prieskume bola preskripcia pomerne
vysokd — 24,8 %. Zodpovedd vysokej prevalencii fibrilacie/
flutteru predsieni — 38,2 %.

V literatare existuje vSeobecnd zhoda, Ze limitujicimi
faktormi optimalnej farmakoterapie pri HFrEF su vyssi vek
a zenské pohlavie (1, 11, 17).

Vseobecne mozno konstatovat, Ze farmakoterapia
vSetkymi liekovymi skupinami je pri HFrEF na Slovensku
minimalne rovnako dobra ako vo vyspelych krajinach. Re-
zervy vsak mame v elektroimpulzoterapii. Podiel pacientov
s resynchroniza¢nou lie¢bou bol v naSom prieskume 10,9 %
(CRT-D 8,2 %, CRT-P 2,7 %). V nemeckom registri RE-
FLECT-HF bol podiel v triede NYHA 1II 12,5 % a v triedach
NYHA IIT - IV 14,9 %, t. j. 13,9 % vSetkych pacientov (11),
v $panielskom registri 17,2 % (8), na rozdiel od toho vo
velkom polskom registri len 5 % (14). Lepsie postavenie
mame pri implanticii ICD (bez resynchronizac¢nej funkcie).
V na$om subore bol podiel 16,2 %. Na porovnanie uvadza-
me Gdaje z eurdpskych registrov: Svajéiarsko 5,5 % (18),
Nemecko 4,9 % (pacienti v triede NYHA III - IV) (11),
Polsko 10 % (14), Spanielsko 32,4 % (8). Relativne nizsi
podiel implantacii ICD vo vyspelych eurdpskych krajinach
mozno pravdepodobne vysvetlit faktom, Ze namiesto ICD
volia priamo CRT-D.

Lie¢cba HFpEF a HFmrEF

Definicia HFpEF bola v minulosti nejednotnd. Jestvuju
udaje o liecbe pacientov s HFpEF a EF LK > 40 % - re-
gistre ADHERE-US a ADHERE-I (19), Israel Nationalwide
HF Survey (20), respektive pri EFLK > 45 % - register
ESC HF-LT (9). Podla aktudlnej definicie ESC je HFpEF
definované hodnotou EF LK = 50 % (1). Pri tejto definicii
mame k dispozicii len obmedzeny rozsah informacii o liec¢-
be (oproti pacientom s HFrEF). Porovnanie publikovanych
udajov s vysledkami EPIT-HF je v tabulke 4a. Analogicky
ako pri HFrEF je prevalencia liecby zakladnymi liekovymi
skupinami (BB, ACEI/ARB, MRA) na Slovensku rovnaka
alebo vyssia ako v literatre. To isté plati aj o pacientoch
s HFmrEF (tabulka 4b).

Kluc¢kové diuretikd sa u naich pacientov s HFpEF in-
dikuju vyznamne v mensej miere ako pri HFrEF - 55 %.
Predpokladame, Ze to zodpoveda niz$ej miere manifestnej
kongescie a vyznamne niz$iemu podielu pacientov v triedach
NYHA III a IV. Na rozdiel od toho tiazidy sa pouzivaju
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proportion is surprisingly low compared to the known
relatively high prevalence of patients with HFrEF having
significant hypotension and contraindication of BB (9).

Prescription of diuretics in our HFrEF patients was high
- loop diuretics 90%, thiazides 12%. In the study groups
with HFrEF over 1 000 patients this proportion was lower:
unspecified diuretics 61-83% (4, 12, 13) and loop diuretics
64%-82% (14, 15). We assume that even in this case, the high
proportion of severely symptomatic patients in EPIT-HF can
be the main explanation.

The proportion of patients with HFrEF treated with cardiac
glycosides fluctuates in literature in a relatively wide range of
8-29% (12-16). The prescription in our survey was relatively
high - 24.8%. This corresponds with a high prevalence of
the atrial fibrillation / atrial flutter (38%).

There is general agreement in the literature that the
limiting factors for optimal medical treatment in HFrEF are
higher age and female gender (1, 11, 17).

In general, the proportion of pharmacotherapy for HFrEF
with all drug classes is at least as good in Slovakia as in the
high-income countries. However, fewer patients received
CRT-D and CRT-P - 8.2% and 2.7%, respectively. In the Ger-
man REFLECT-HF registry, the proportion of patients with
implanted CRT was 12.5% in the NYHA II class and 14.9%
in the NYHA III-IV classes, i.e. 13.9% of all patients (11).
In the Spanish subgroup of the ESC HF Long-Term registry
17.2% of patients fulfilling the criteria for resynchronization
therapy have received the CRT device (8). By contrast, only
5% of patients with HFrEF received CRT in the large Polish
DATA-HELP registry. A relatively better share was recorded in
EPIT-HEF survey for ICD implantation (without resynchroniza-
tion function) - 16.2%. For comparison, we report data from
European registries: Switzerland 5.5% (18), Germany 4.9%
(11), Poland 10% (14), Spain 32.4% (8). A relatively lower
proportion of ICD implants in some developed European
countries may be explained by the fact that CRT-D was
prefered instead of ICD.

Therapy for HFpEF and HFmrEF

The HFpEF definition was inconsistent in the past. There
are data on the treatment of patients with HFpEF and LVEF
> 40% from the ADHERE-US and ADHERE-I registries (19),
the Israel Nationalwide HF Survey (20) or with LVEF > 45%
from the ESC HF Long-Term registry (9). According to the
current definition of ESC, HFpEF is defined by LVEF > 50%
(1). With this definition, we have only a limited range of in-
formation on the treatment of HFpEF (compared to patients
with HFrEF). Comparison of published data with EPIT-HF
results is shown in Table 4a.

Similarly to HFrEF, the prevalence of baseline drug
therapy (BB, ACEI/ARB, MRA) in Slovakia is the same or
higher than in the literature. The same applies to patients
with HFmrEF (Table 4b).



Table 4a Prevalence of treatment with beta-blockers, ACEI/ARB and MRA in patients with HFpEF
Tabulka 4a Prevalencia liecby betablokdtormi, ACEI/ARB a MRA u pacientov s HFpEF

Dubrava J, et al. EPIT-HF survey...

Authors (Autori) n Type (Typ) BB ACEI/ARB MRA ACEI/ARB + BB
Fonarow?' (2007) 10072 OPTIMIZE-HF registry 57% 44% ACEI 14% ARB 7% .

Tsuji*? (2017) 2154 CHART-2 trial 46.4% 42.2% ACEI 34.1% ARB 19.4% -
Pascual-Figal"® (2017) 635 REDINSCOR I, MUSIC registries 59.7% 78.9% 29.0% -
Rickenbacher'®(2017) 112 TIME-CHF trial 69.6% 86.6% 25.0% -
Dubrava (2018) 788" EPIT-HF survey 83.4% 87.7% 28.9% 73.9%
Table 4b Prevalence of treatment with beta-blockers, ACEI/ARB and MRA in patients with HFmrEF

Tabulka 4b Prevalencia liecby betablokdtormi, ACEI/ARB a MRA u pacientov s HFmrEF

Authors (Autori) n Type (Typ) BB ACEI/ARB MRA ACEI/ARB + BB
Fonarow?' (2007) 7321 OPTIMIZE-HF registry 66% 52% ACEI 12% ARB 10% -

Tsuji*? (2017) 596 CHART-2 trial 63.8% 51% ACEI 29% ARB 29.3% -
Pascual-Figal™® (2017) 460° REDINSCOR I, MUSIC registries 76.7% 87.2% 40.0% -
Rickenbacher'®(2017) 108 TIME-CHF trial 73.1% 90.7% 33.3% -
Dubrava (2018) 720" EPIT-HF survey 90.4% 92.9% 55.4% 84.7%

Legend as in Table 3 (legenda ako v tabulke 3). HFpEF - heart failure with preserved ejection fraction (srdcové zlyhdvanie so zachovanou ejekcnou frakciou), HFmrEF - heart
failure with mid-range ejection fraction (srdcové zlyhdvanie s mid-range ejekénou frakciou)

vyznamne castejsie ako pri HFfEF - 29 %. V literatire sa
podiel pacientov s HFpEF lie¢enych diuretikami uvadza
52 - 91 % (15, 18, 21, 22). Podiel lie¢by kluc¢kovymi diure-
tikami aj tiazidmi sa u nasich pacientov s HFmrEF nachddza
medzi HFrEF a HFpEFE, ¢o zodpovedd ,intermedidrnemu®
podielu prevalencie pokro¢ilych funkénych §tadii NYHA III
+ IV medzi ich prevalenciou u pacientov s HFrEF a HFpEE.
Podiel pacientov s HFmrEF s diuretickou liecbou sa uvadza
63 - 90 % (15, 18, 21, 22).

Prevalencia naSich pacientov s HFpEF a HFmrEF lie-
¢enych srdcovymi glykozidmi (12,7 %, respektive 15,8 %)
je v porovnani s prevalenciou fibrilacie/flutteru predsieni
(38,8 %, respektive 41,3 %) pomerne nizka, ale porovnatelna
s literaturou (18, 21, 22).

Ivabradin nemad registrovanu indikaciu v liecbe HFpEF
ani HFmrEF. Podiel nasich pacientov s HFpEF, respektive
HFmrEEF ktori su lie¢eni ivabradinom - 28,1 %, respektive
34,7 %, je preto zdanlivo prekvapivo vysoky. Existuju dve
potencionalne vysvetlenia: 1. Ivabradin bol pévodne indi-
kovany pri HFrEE. V dosledku priaznivého efektu liecby
doslo k tranzicii do jednej z dvoch skupin s vyssou EFLK.
2. Ivabradin bol primarne indikovany pre stabilnt anginu
pektoris. Rovnako ako pri HFrEF, dominantny podiel
pacientov ma ivabradin v lie¢be subezne s BB (21,6 %,
respektive 30,8 %). Na Slovensku je globalne vysoky podiel
lie¢by ivabradinom pri SZ. Na porovnanie v registri ESC
HE-LT (EFLK > 45 %) sa indikoval ivabradin u 4,9 %
pacientov (9).

Vseobecne mozno konstatovat, ze farmakoterapia HFmrEF
sa viac priblizovala lie¢be HFrEF ako lie¢be HFpEE. Na rozdiel
od toho American College of Cardiology a American Heart

The loop diuretics were significantly less indicated in our
HFpEF patients than in HFrEF - 55%. We assume that this
corresponds to a lower proportion of congestive failure and
a significantly lower proportion of patients in NYHA class II1/
IV. Thiazides, on the other hand, were used significantly more
frequently than in HFrEF - 29%. In the literature, the proportion
of patients with HFpEF treated with diuretics is 52-91% (15,
18, 21, 22). The rate of loop diuretics and thiazide treatment
in our patients with HFmrEF was between the rates in HFrEF
and HFpEF This corresponds to the intermediate prevalence
of advanced NYHA class III/IV compared to patients with
HFrEF and HFpEE The proportion of patients with HFmrEF
treated with diuretics is 63-90% in the literature (15, 18, 21, 22).

The prevalence of our patients with HFpEF and HFmrEF
treated with cardiac glycosides (12.7% and 15.8%) is relatively
low compared to the prevalence of atrial fibrillation/atrial
flutter (38.8% and 41.3%, respectively) but it is comparable
with the literature data (18, 21, 22).

Ivabradine has no registered indication in the treatment of
HFpEF or HFmrEFE. The proportion of our patients with HF-
PEE or HFmrEF treated with ivabradine (28.1% and 34.7%), is
therefore apparently high. There are two potential explanations:
1. ivabradine was originally indicated for HFrEE. Due to the
beneficial effect of the treatment, the patient has transitioned
to one of two HF phenotypes with higher LVEE 2. ivabradine
was primarily indicated for stable angina pectoris. As with
HFrEF, the majority of patients with HFpEF and HFmrEF
received ivabradine concomitantly with BB. In Slovakia there
is generally a good share of ivabradine treatment in chronic
HE For comparison in ESC HF Long-Term registry (LVEF >
45%), ivabradine was used in 4.9% of patients (9).
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Association uvadzaju, Ze charakteristiky, liecba a progndza
pacientov so SZ a EFLK 41 - 49 % sa zd4d byt podobna
pacientom s HFpEF (23).

Elektroimpulzoterapia SZ nemd pri HFpEF ani pri
HFmrEF indikdciu per se s vynimkou implantacie ICD v se-
kundarnej prevencii nahlej srdcovej smrti. Preto neprekvapuje
len minimalny podiel nasich pacientov s oboma fenotypmi SZ,
ktori mali implantovany CRT, respektive ICD (tabulka 2). Ide
o zhodu s literatarou (18, 22). Doévodom, preco minimalny
podiel nasich pacientov s HFpEF a HFmrEF md $pecificka
elektroimpulzoterapiu, je okrem sekunddrnej prevencie opit
tranzicia z fenotypu HFrEE.

Preferencie liekov v ramci liekovych skupin

Este podstatne menej informdcii ako o pouzivani jednot-
livych liekovych skupin pri SZ midme o volbe jednotlivych
molekul v ramci liekovych skupin.

Z literatury su nam zname len dve préce, ktoré hodnotili
preskripciu konkrétnych BB pri SZ. Go a spol. hodnotili
v pomerne starej praci (pacienti hospitalizovani pre SZ
v rokoch 2001 - 2003) preskripciu BB v subore 11 326 pa-
cientov bez zretela na EF LK. Dominoval metoprolol (blizsie
nespecifikovany), nasledovali atenolol a karvedilol (24).
V aktudlnom registri ESC HF-LT, do ktorého boli zaradeni
pacienti z 21 eurdpskych a mediteranskych krajin, domino-
vali u pacientov s EFLK < 45 % (n = 4 792) aj u pacientov
s EFLK > 45 % (n = 1 499) bisoprolol a karvedilol s po-
rovnatelnou mierou preskripcie a so znatnym odstupom
nasledoval metoprol (9). U naich pacientov pri vietkych
troch fenotypoch SZ jasne dominoval bisoprolol, nasledo-
vany s odstupom vyse 10 % karvedilolom a metoprololom
sukcinatom (obrazok 1).

Pri dal$ich liekovych skupinach st nam zname len vy-
sledky z uvedeného registra ESC HE-LT (9). Rovnako ako
pri BB, aj pri ACEI je poradie najviac pouzivanych liekov
na Slovensku odli$né. V registri ESC HF-LT bolo zostupné
poradie preferencii ramipril, enalapril a perindopril (nezd-
visle od EFLK). Naproti tomu na Slovensku je absolutne
najcastejsie predpisovanym ACEI pri vSetkych typoch SZ
perindopril a s odstupom tiez vy$e 10 % nasleduju ramipril
a trandolapril (obrazok 2).

Prevalencia ziadneho lieku spomedzi ARB nepresiahla
v europskom registri 10 % ani v jednom podstibore. Najviac
sa pouzivali kandesartan, valsartan a losartan, bez vyznam-
nejsich rozdielov medzi nimi (9). Situdcia na Slovensku
je diametralne odliSnd. Paradoxne sa pri vSetkych typoch
SZ najviac predpisuje telmisartan, ktory vsak podla SPC
nemad indikaciu na lie¢bu SZ (obrazok 3). Predpokladdme,
ze prioritnou indikdciou pre telmisartan bola artériova
hypertenzia a nie SZ.

V prieskume EPIT-HF bol pri vSetkych fenotypoch SZ
sucet prevalencie pacientov liecenych ACEI a prevalencie
pacientov liecenych ARB vyssi ako prevalencia pacientov
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In general, pharmacotherapy for HFmrEF has been more
closely related to HFrEF therapy than to HFpEF therapy
in EPIT-HF survey. In contrast, the American College of
Cardiology and the American Heart Association report that
the characteristics, treatment and prognosis of patients with
HF and LVEF 41-49% appear to be similar to patients with
HFpEF (23).

Electroimpulse therapy (CRT-D, CRT-P, ICD) has no
indication in HFpEF or HFmrEF with the exception of ICD
implantation in secondary prevention of sudden cardiac death.
Therefore, we are not surprised by the minimal proportion
of our patients with both HF phenotypes who have had CRT
or ICD implanted (Table 2). There is a consistency with
literature (18, 22). The reason why the minimal proportion
of our patients with HFpEF and HFmrEF has specific elec-
troimpulse therapy is, in addition to secondary prevention,
again a transition from the HFrEF phenotype.

Drug preferences within drug classes

Even less information exists on the preference of individual
drugs within the drug classes than on the use of the drug
classes in HF phenotypes.

We found two papers that evaluated the prescription of
specific BB in chronic HE. Go et al. evaluated in a relatively
old study (patients hospitalized for HF in 2001-2003) the BB
prescription in a group of 11 326 patients, regardless of LVEE.
Metoprolol (not specified as succinate or tartrate) dominated,
followed by atenolol and carvedilol (24). In the current ESC HF
Long-Term registry, which included patients from 21 European
and Mediterranean countries, bisoprolol and carvedilol were
dominating BB in patients with LVEF < 45% (n = 4 792) as
well in patients with LVEF > 45% (n = 1 499). Prescription
of both molecules was comparable. Bisoprolol and carvedilol
were followed by metoprolol with a much lower share (9). In
our patients, bisoprolol was clearly the most frequently used
BB in all three HF phenotypes. Carvedilol and metoprolol
succinate followed, with a prescription rate more than 10%
lower compared to bisoprolol (Figure 1).

For other drug groups, we can compare the drug prefer-
ences only with the ESC HF Long-Term registry (9). As with
BB, also in ACE], the order of the most frequently used drugs
in Slovakia is different. In the ESC HF Long-Term registry,
ramipril, enalapril and perindopril (in descending order) were
the most commonly used ACEI, independently from LVEE In
contrast, in Slovakia, the absolutely most frequently prescribed
ACEI was perindopril in all types of HE. Ramipril and tran-
dolapril were also commonly used but with prescription rate
more than 10% lower compared to perindopril (Figure 2).

The prevalence of any ARB did not exceed 10% in the
European registry. The most commonly used ARB were can-
desartan, valsartan and losartan, with no significant differences
between them (9). The situation in Slovakia is completely
different. Paradoxically, telmisartan was the most prescribed



liecenych ACEI a/alebo ARB. Z toho vyplyva prekvapivé
zistenie, Ze isty podiel pacientov dostdval sti¢asne non
lege artis aj ACEI aj ARB. Konkrétne ide o 3,3 % vsetkych
pacientov s HFrEF, 1,5 % pacientov s HFmrEF a 4,3 %
pacientov s HFpEE.

Na Slovensku existuju dve molekuly MRA na p. o.
aplikaciu. Zistili sme, ze pri HFrEF sa preferuje eplerenon,
kym pri HFpEF a HFmrEF spironolakton (obrazok 4).
V eurdpskom registri absolatne prevazuje nezavisle od EFLK
spironolaktén oproti eplerenénu a margindlne sa pouziva
aj kanrendn (9).

Limitacie

Diagnoéza SZ nebola centralne validovand. Pacienti boli
Klasifikovani do fenotypov SZ podla EFLK, ktora mohla byt
vyznamne ovplyvnena viacerymi faktormi: 1. Absencia cen-
tralnej validacie. 2. Meranie EFLK nebolo $tandardizované. 3.
Akceptovala sa poslednd dostupna hodnota EFLK (nemuselo
ist nevyhnutne o EFLK v den zaradenia do prieskumu ani
inicialnu hodnotu EFLK pri stanoveni diagnézy SZ). V case
realizécie prieskumu e$te neexistovala kategéria HFmrEE Tuto
kategdriu sme preto vytvorili v post-hoc analyze. Napriek
tomu ide o prvé publikované epidemiologické tdaje o tychto
pacientoch na Slovensku.

Prevalencia terapie jednotlivymi liekovymi skupinami
moze byt Ciastoéne ovplyvnena tranziciou medzi fenotypmi
SZ. Lie¢ba mohla byt povodne indikovana u pacienta, kto-
rého hodnota EFLK a kategéria SZ sa mohli v nasledujucom
obdobi zmenit. Zo suc¢asného pohladu v prieskume chyba
liecba ARNI (sakubitril/valsartan), pretoze v Case realizacie
este nebola dostupna.

Zavery

Pri porovnani lie¢by troch fenotypov SZ sme zistili
najvyraznejSie rozdiely medzi HFrEF a HFpEE Pri tejto
kompardcii bol signifikantny rozdiel v prevalencii lie¢by
vSetkymi liekovymi skupinami, CRT-D, CRT-P a ICD.
Farmakoterapia HFmrEF sa viac priblizovala liecbe HFrEF
ako liecbe HFpEF. Prevalencia terapie HFmrEF lubovolnou
liekovou skupinou, respektive CRT-D, CRT-P a ICD, bola
vzdy intermedidrna medzi prevalenciou terapie pri HFrEF
a HFpEE. Prevalencia lie¢by lubovolnou liekovou skupinou
pri vSetkych fenotypoch chronického SZ je na Slovensku
minimalne rovnako dobra ako v ,high-income® krajinach.
Preferencie jednotlivych molekdl v ramci BB, ACEI a ARB
st v8ak na Slovensku odli$né od eurépskeho ESC HF Long-
-Term registra. Najcastejsie indikovanymi liekmi st na Slo-
vensku pri vSetkych fenotypoch SZ bisoprolol, perindopril
a telmisartan.

Dubrava J, et al. EPIT-HF survey...

ARB in all types of HF (Figure 3). However it should be
emphasized, that according to the summary of product
characteristics telmisartan does not have an indication for HF
treatment (Figure 3). We suppose that the priority indication
for telmisartan was arterial hypertension rather than HE

In EPIT-HE the sum of prevalences of ACEI-treated
patients and of ARB-treated patients was higher than the
prevalence of patients treated with ACEI and/or ARB in all
HF phenotypes. Therefore, it is obvious that a certain propor-
tion of patients received non lege artis both ACEI and ARB
(3.3%, 1.5% and 4.3% of all patients with HFrEF, HFmrEF
and HFpEE respectively).

There are two MRA molecules in Slovakia for oral applica-
tion. We have found that eplerenone was preferred for HFrEF
while spironolactone for HFpEF and HFmrEF (Figure 4). In
the European registry, spironolactone was absolutely dominant
over eplerenone, independently from LVEE Canrenone is
used only marginally (9).

Limitations

Diagnosis of HF was not centrally validated. Patients were
classified into HF phenotypes according to LVEE which could
be significantly influenced by several factors: 1. absence of
central validation, 2. measurement of LVEF was not standard-
ized, 3. acceptance of the last available LVEF value (LVEF on
the day of enrollment was not required). At the time of our
survey, HFmrEF category was not yet defined. Therefore, we
created this category only in the post-hoc analysis. However,
this is the first published epidemiological data on the treat-
ment of patients with HFmrEF in Slovakia. The prevalence of
treatment by individual drug classes may be partly influenced
by the transition between HF phenotypes. Treatment could
initially be indicated in a patient whose LVEF and HF cat-
egory could change over the next period. The data on ARNI
treatment (sacubitril/valsartan) is lacking since it was not yet
available at the time of EPIT-HF survey.

Conclusion

Comparing the treatment of three HF phenotypes we
found the most striking difference was between HFrEF
and HFpEEF. In this comparison, we identified a significant
difference in the prevalence of treatment for all drug classes,
CRT-D, CRT-P and ICD. Pharmacotherapy for HFmrEF has
been more closely related to HFrEF treatment than to HFpEF
treatment. The prevalence of therapy for HFmrEF by any
drug class, CRT-D, CRT-P and ICD, was always intermediate
between the prevalence of therapy for HFrEF and HFpEE

The prevalence of treatment with any drug class in all HF
phenotypes was at least as good in Slovakia as in the high-
income countries. The drug preferences within BB, ACEI and
ARB classes were different in EPIT-HF survey from those in
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