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Původní práce

Introduction
The cardiac resynchronization the-
rapy (CRT) with automatic defibrilator 
(CRTD) improves outcomes in CHF 
patients NYHA class III and IV, with 
low LV EF, wide QRS complex and/or  
echocardiographic evidence of car-

diac dyssynchrony [1]. CRTD also re-
duces morbidity and mortality in less 
symptomatic CHF patients NYHA class 
I and II with low LV EF ≤ 30% and QRS 
duration ≥ 130 ms [2]. The effectivity 
of device therapy is additional to op-
timal medical therapy, based on sym-

patoadrenal and renin-angiotensin-
-aldosteron (RAAS) blockade [2–9]. 
The reaching target drug dose is very 
often difficult because of the adverse 
symptomatic hypotension and bra-
dycardia during up-titration of ACEI 
and BB. According to the results of  

Critical evaluation of the optimal medical therapy  
in the cardiac resynchronization therapy candidates – 
single centre experience

D. Vondráková1, F. Málek1, J. Dvořák2, L. Šedivá1, J. Kupec1, J. Petrů1, M. Táborský1, P. Neužil1

1 Department of Cardiology, Cardiovascular Centre, Na Homolce Hospital, Prague, Head Assoc. Prof. Petr Neužil, M.D., CSc., FESC
2 Czech National Institute of Health, Prague, Head Jitka Sosnovcová, Ing.

Summary: The aim of the present study was to evaluate the optimal medical therapy in the chronic heart failure (CHF) patients referred 
from the comunity centres and the outpatients cardiology clinics for the cardiac resynchronization therapy with defibrilator (CRTD) to 
the Department of Cardiology, Na Homolce Hospital with the device implantation between 1st January 2008 and 30st September 2009. 
Methods: The optimal medical therapy was analysed retrospectively from the medical records of 179 consecutive CHF patients NYHA 
class III–IV. Beta-blockers (BB) were used only in 81% subjects referred for CRTD, ACE inhibitors (ACEI) were used only in 68% patients 
Angiotensin receptor blockers (ARB) were used in 18 % subjects. ACEI or ARB were used in 81%, spironolacton was use in 59%. Recom-
mended target DD for BB (carvedilol 25 mg bid) was used only in 13% subjects, recommended target DD for ACEI (enalapril 10 mg bid) 
was used only in 9.4% patients. Results: In the Department of Cardiology, the optimal medical therapy was changed after CRTD, BB were 
used in 95% subjects at discharge (p < 0.01) and the number of patients reaching at least of 50% of recommended daily dose (DD) of BB 
increased (p < 0.05). ACEI were recommended after CRTD in 80% subjects after implantation (p < 0.05), the number of patients reaching 
at least of 50% of recommended DD for ACEIs increased too (p < 0.05). There was no significant difference in ARB use recomended in 
the hospital (19%  after CRTD – NS). ACEI or ARB were used in 98% patients after the device implanted (p < 0.05) and spironolacton in 
77% after CRTD (p < 0.05). Conclusions: Despite optimal composition of the optimal medical heart failure therapy only small number of 
CRTD candidates are reaching recommended drug dose. The optimization of the medical therapy in the specialized center lead to signifi-
cantly higher proportion of CHF using the optimal therapy with the increased dose of BB and ACEI.
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Kritické zhodnocení optimální farmakoterapie u kandidátů srdeční resynchronizační léčby – zkušenosti jednoho centra

Souhrn: Cílem studie byl zhodnotit optimální farmakoterapii pacientů s chronickým srdečním selháním (CHSS), kteří byli odesláni referují-
cími pracovišti a ambulantními kardiology k zavedení srdeční resynchronizační léčby s defibrilátorem (SRL-D) do Kardiologického oddělení 
Nemocnice Na Homolce v období od 1. ledna 2008 do 30. září 2009. Metody: Optimální farmakoterapie byla analyzována retrospektivně 
z dokumentace 179 pacientů s CHSS funkční třídy NYHA III a IV. Betablokátory (BB) užívalo pouze 81 % nemocných referovaných k SRL-
D, inhibitory ACE (ACEI) užívalo pouze 68 % pacientů, blokátory receptoru angiotenzinu (ARB) užívalo 18 % jedinců a ACEI nebo ARB 
81 % nemocných, spironolakton 59 % nemocných. Doporučenou denní dávku BB (carvedilol 25 mg dvakrát denně) užívalo pouze 13 % 
jedinců, doporučenou denní dávku ACEI (enalapril 10 mg dvakrát denně) užívalo pouze 9,4 % pacientů. Výsledky: Optimální farmakotera-
pie byla v Kardiologickém oddělení po zavedení SRL-D změněna, BB při propuštění užívalo 95 % nemocných (p < 0,01) a zvýšil se i počet 
pacientů, kteří dosáhli alespoň 50 % doporučené denní dávky (p < 0,05). Léčba ACEI byla po zavedení SRL-D doporučena u 80 %  pa-
cientů (p < 0,05), zvýšil se i počet nemocných, kteří dosáhli alespoň 50 % doporučené denní dávky (p < 0,05). Nebyl zjištěn významný 
rozdíl v užívání ARB před a po zavedení SRL-D. ACEI nebo ARB užívalo po implantaci přístroje 98 % jedinců (p < 0,05) a spironolakton 
77 % pacientů (p < 0,05). Závěr: Navzdory optimálnímu složení farmakologické léčby srdečního selhání pouze malé procento kandidátů 
SRL-D dosahuje doporučené cílové denní dávky léků. Optimalizace farmakoterapie ve specializovaném centru vedla k významně vyššímu 
počtu nemocných užívajících doporučenou farmakologickou léčbu se zvýšením dávky BB a ACEI.
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CARE-HF study, ACEIs were used in 
95% of patients and BB were used in 
about 70% of the patients treated with 
active CRT. The aldosteron blockade 
and digoxin was used in 54% and 40% 
of subjects in CARE-HF study [1].

Aim of the study
To evaluate the pharmacotherapy 
composition and the doses in the 
CRTD candidates referred to the Car-
diocenter and to compare the medical 
therapy of the CRTD candidates from 
the referral units with a therapy after 
the device implantation at the specia-
lized center.

Patients population
The pharmacotherapy was analysed 
retrospectively from medical records 
of 179 consecutive CHF patients (pts) 
NYHA class III and IV, referred for the 
first CRTD implantation to the Cardio
vascular Centre Na Homolce Hospi-
tal, Prague, Czech Republic between  
1-Jan-2008 to 31-Aug-2009. The mean 
age of the subjects was 68.47  years, 
21% of pts were women, 63% pts had 
coronary artery disease (CAD), the 
mean LV EF was 29.12%, the mean 
QRS duration was 155 msec and the 
cardiac dyssynchrony was identified in 
32% of the pts. The patients characte-
ristics are shown in the tab. 1.

Methods
The optimal medical therapy before 
and after the device implantation 
was obtained from the patients me-
dical records retrospectively. The the-
rapy composition and the daily drug 
dose were asessed in each subject. 
The mean daily dose (DD) of recom-
mended drug therapy was calcula-
ted for the standard drug (calculated 
daily dose CDD). The daily dose of BB 
was calculated for carvedilol with tar-
get dose 50 mg daily, the daily dose of 
ACEI was calculated for enalapril with 
target daily dose 20 mg daily and the 
ARB daily dose was calculated for lo
sartan with target dose 50 mg daily. 
For the statistical analyses, unpaired 

t-test and McNamarra test were used 
with the level of significance p < 0.05.

Results
Beta-blockers (BB) were used in 81% 
subjects referred for the CRTD and in 
95% at the discharge from the center 
(p < 0.01). The calculated daily dose 
(CDD) of carvedilol did not differ, but 
there was a significant increase in the 
number of the pts reaching at least of 
50% of recommended DD (p < 0.02). 
ACE inhibitors (ACEI) were used in 
68% patients before and in 80% sub-
jects after the device implantation 
(p < 0.05). CDD for enalapril did not 
change, but there was a significant in-
crease in the number of the pts rea-
ching at least 50% of the recommended 
DD (p < 0.05). Angiotensin receptor 

blockers (ARB) were used in 18% sub-
jects before and in 19% after the CRTD 
(N.S.). ACEI or ARB were used in 81% 
before and in 98% subjects after de-
vice implanted (p  < 0.05). Spirono-
lacton was use in 59% before and in 
77% after the CRTD. The recommen-
ded target DD for BB (carvedilol 25 
mg bid) was used only in 13% subjects 
before the device implanted, the tar-
get DD for ACE (enalapril 10 mg bid) 
was used only in 9.4% pts. The results 
are shown in tab. 2. Other therapy in-
cluded: digoxin, furosemide or other 
diuretic, aspirin, warfarin, amioda-
rone, calcium channel blocker, allopu-
rinol, statin and thyroid replacement 
therapy. The change of “other” medi-
cal therapy before and after CRTD is 
show in the tab. 3. The dose change of 

Tab. 2. Results – medical therapy before (1) and after (2) CRTD (*p < 0.05).

Medical therapy 1 n (%) 2 n (%) CDD1 (mg) CDD2 (mg)
BB 146 (81) 171 (95)* 20,67 29,64
ACEI 122 (68) 144 (80)* 8,37 8,62
ARB 32 (18) 35 (19) 47,50 65,20
ACEI or ARB 145 (81) 176 (98)* – –
Spironolactone 107 (59) 138 (77)* 35,44 33,51

1 n (%) – absolute number and proportion of patients on therapy before CRTD,  
2 n (%) – absolute number and proportion of patients on therapy after CRTD, CRTD – 
cardiac resynchronization therapy with defibrillator, BB – beta-blocker, ACEI – angio
tensin converting enzyme inhibitor, ARB – angiotensin receptor blocker, CDD – cal-
culated daily dose,
recommended target daily dose for BB (carvedilol): 25 bid (50) mg
recommended daily dose for ACEI (enalapril): 10 mg bid (20) mg
recommended daily dose for ARBs (losartan): 100 mg od

Tab. 1. Patients characteristics, n = 179.

Parameter Mean value Standard deviation
EF LV % 29,12 ± 7,03
EDD LV mm 68,45 ± 18,28
LA mm 49,48 ± 6,34
RV mm 27,49 ± 5,20
QRSD msec 155,62 ± 32,41
Creatinin μmol/l 111,78 ± 64,50
eGFR ml/min/1.73 m2 64,77 ± 22,07
NT-proBNP pg/ml 3 965,09 ± 5 741,46

EF LV – left ventricular ejection fraction %, EDD LV – end-diastolic LV diameter mm, 
LA – left atrial diameter mm, RV – right ventricular diameter mm, QRSD – duration 
of QRS complex msec, eGFR – estimated glomerular filtration rate – MDRD formula  
(ml/min/1.73 m2), NT-proBNP – concentration of N-terminal B-natriuretic peptide 
pg/ml
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practice and we are recommending to 
have clinical visit of the CRTD candi-
dates at the tertiary care heart failure 
clinic with check-up of the optimal me-
dical therapy.

Conclusion
Despite the optimal composition of 
heart failure pharmacotherapy, the 
only small number of NYHA class III 
and IV patients refered for CRTD re-
ached recommended drug dose be-
fore the device implantation. The op-
timal medical therapy introduced in 
the specialized center was given in the 
significantly higher proportion of the 
CHF pts with the increased BB and 
ACEI daily dose after resynchroniza-
tion pacing started. CRTD candida-
tes should be refered for the clinical 
evaluation to the specialized tertiary 
care heart failure clinics organized at 
cardiocentres in advance the device 
implantation.
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