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Efficacy of Early Use of Ivabradine Alone Versus Beta Blockers in 

Patients with Acute Heart Failure 
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 Abstract 

Background: Acute heart failure (AHF) is a life-threatening 

medical condition requiring urgent evaluation and treatment, this 

study aimed to evaluate efficacy and safety of the early use of 

Ivabradine alone versus Beta blockers when tolerated in patients 

with acute heart failure. Methods: sixty of patients were included 

in this study and divided into two groups; Group 1(30 patients): 

prescribed beta-blockers, and Group 2 (30 patients) prescribed 

Ivabradine, All patients were subjected to full history taking, 

complete clinical examination, 12 lead surface ECG, full 

echocardiography study, Follow up of Patients after one month: by 

Exercise Tolerance Assessed by 6 Minute Walking Test (6MWD), 

Quality of life, Heart rate, and NYHA class. Results: Group (1) 

included  24 (80%) males & 6 (20%) females, their median  age 

was 60.0 years, Group (2) included 23 (76.7%) males & 7 (23.3%)  

females, their  Median age was 59.5  years, There was no statistical significant difference 

between two groups regarding NYHA class before and after intervention(P>0.05 for both), 

6MWD before and after 1 month. HR before and after the walk test either at baseline or after 1m 

of treatment (P>0.5 for all), dyspnea before and after the walk test either at baseline or after 1m 

of treatment (P>0.5 for all), or fatigue before and after the walk test either at baseline or after 1 

month of treatment (P>0.5 for all). Conclusion: Both groups achieved comparable reduction in 

HR with improvement in functional capacity and exercise tolerance which can be translated to 

better prognosis. 
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Introduction  

Acute heart failure (AHF) refers to rapid 

onset or worsening of symptoms and/or 

signs of HF. It is a life-threatening medical 

condition requiring urgent evaluation and 

treatment , typically leading to urgent 

hospital admission. AHF may present as a 

first occurrence (de novo) or, more 

frequently, as a consequence of acute 

decompensation of chronic  HF  (CHF)  and 

may be caused by primary cardiac 

dysfunction or precipitated by extrinsic 

factors, often in patients with CHF (1). 

Ivabradine should be considered to reduce 

the risk of HF hospitalization or 

cardiovascular death in symptomatic 

patients with LVEF ≤35%, in sinus rhythm 

and a resting heart rate ≥70 despite 

treatment with an evidence-based dose of 

betablocker (or maximum tolerated dose 

below that) or, who are unable to tolerate or 

have contra-indications for a beta-blocker. 

Patients should also receive an ACE-I (or 

ARB) and an MRA (or ARB) (2). The 

association of ivabradine and atenolol has 

been proven effective in increasing exercise 

tolerance in patients with ischemic heart 

disease (3). 

The aim of the present study is to evaluate 

efficacy and safety of  the early use of 

Ivabradine alone versus Beta blockers when 

tolerated in patients with acute heart failure, 

as a strategy of heart rate control, improving 

exercise tolerance and improving quality of 

life . 

Patients and methods 

This was a randomized, prospective study 

that was conducted in Nasser Institute 

hospitals   & Benha University hospitals, 

cardiology department in a period starting 

from November 2019 to March 2020. The 

study included 60 adult patients with acute 

heart failure (either acute exacerbation of 

chronic heart failure or Denovo) divided into 

two groups; 

Group 1: It included 30 patients with 

symptoms and signs of acute heart failure 

who received beta-blockers according to the 

tolerated dose and type with other anti-

failure treatment after stabilization of the 

patients. 

Group 2: It included 30 patients with 

symptoms and signs of acute heart failure 

who received Ivabradine 5-7.5 mg twice 

daily with other anti-failure treatment after 

stabilization of the patients.  
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Inclusion criteria: 

 Sinus rhythm 

 HR > 70 bpm 

 Hospitalization for AHF (1). 

 Ejection fraction ≤ 40%. 

Exclusion criteria: 

 Systolic blood pressure <85 

mmHg(cardiogenic shock) or  need for 

positive inotropes.                                     

 Acute myocarditis. 

 Primary valvular disease requiring 

surgery. 

 Atrial fibrillation or flutter. 

 Second or third degree atrio-ventricular 

blockade. 

 Long QT syndrome. 

 Severe pulmonary disease. 

 Hepatic failure. 

 Creatinine > 2.5 mg/dl  or patients on 

Hemodialysis. 

 Pregnancy or lactation. 

 Patients who were not controlled on 

single therapy ( BBs or Ivabradine) as 

tolerated to the guidelines recommended 

doses. 

All patients were subjected to full history 

taking, complete clinical examination, 12 

lead surface ECG, full echocardiography 

study; each  patient  was offered  a full 

echocardiography study For each patient 

ejection fraction was assessed by Modified 

Simpson`s method (biplane method of disks)  

a modality requiring area tracings of LV 

cavity. By tracing the endocardial border in 

both the apical four-chamber and two-

chamber views in end-systole and end-

diastole (Kosaraju et al, 2020), M-Mode , 

left ventricular dimensions were measured, 

segmental wall motion abnormalities and, 

diastolic function. 

Follow up of Patients after one month: 

 Exercise Tolerance Assessed by 6 

Minute Walking Test (6MWD) (4). 

The test was performed according to 

American Thoracic Society (ATS) 

statement 2002, after history taking, 

examination, ECG & performing an 

echocardiography for the patient. 

Immediately After stabilization of the 

patient, the test was performed. 

Before the test, the patient sit on a chair 

near the starting position where blood 

pressure & pulse were measured, 

baseline dyspnea and overall fatigue 

were recorded using the Borg scale & 

the worksheet was fulfilled. 

The scale was shown to the patient and 

the patient was asked to record his level 

of shortness of breath and level of 

fatigue using the scale. 
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At the end of the exercise, the patient 

was reminded of the breathing number 

and fatigue number that he chose before 

the exercise and he was asked to grade 

both again. 

The test was performed in CCU where 

all cardiac resuscitation tools were 

available. 

We used a 15 meter walking corridor 

with marks on the wall every 3 meters. 

The patient had to turn around at the end 

of each 15 meters to complete 1/2 lap at 

60 meters. 

The turnaround point was marked with a 

chair at the end of the corridor. 

 Quality of  life  (Minnesota living with 

heart failure questionnaire) (5) 

It is formed by 21 items that contemplate 

the physical, socioeconomic and 

psychological limitations that patients 

frequently reported connected with their 

heart failure  (5) 

Participating patients were asked to 

complete the MLHFQ at baseline and at 

the end of the study. For Each of the 21 

questions the patients were asked to 

indicate how much a possible effect of 

heart failure prevented them from living 

as they wanted during the past month (It 

is important to explain previously to 

patients that they should consider the last 

month to answer the questionnaires.), 

using a scale from 0 (not present or no 

effect), 1 (very little), 2, 3, 4, or 5 (very 

much). 

The score of the phvsical dimension 

corresponds to the sum of eight 

questions (# 2, 3, 4, 5, 6, 7, 12 and 13) 

related to dyspnea and fatigue. 

The score of the emotional dimension is 

formed by five questions (# 17, 18, 19, 

20 and 21). 

The remaining questions (# 1, 8, 9, 10, 

11, 14, 15 and 16) plus the physical and 

emotional dimensions determined the 

total score. Higher scores indicate worse 

HRQOL (Health- Related Quality of 

Life) 

 Heart rate 

 NYHA class (6). 

Written consents according to Helsinki 

declaration were obtained from all patients 

before participation in the study that was 

approved by the ethical committee of Benha 

faculty of medicine. 

Statistical Analysis 

Data were analysed using SPSS software, 

version 22.0 (IBM, Armonk, NY, USA) and 

the following were .Categorical data were 

presented as number and percentages, Chi 

square (χ2), Fisher’s exact tests and Mc-
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Nemer’s and marginal homogeneity tests. 

Quantitative data were tested for normality 

using Shapiro-Wilks test assuming 

normality at P>0.05. Normally distributed 

variables were expressed as mean ±standard 

deviation. Non parametric data were 

presented as median and Inter –quartilep' 

range (IQR). 

Results 

Group (1) included  24 (80%) males & 6 

(20%) females, their median  age was 60.0 

years, average BMI of 29.23 ± 3.18 kg/m
2
. 

Group (2) included 23 (76.7%) males & 7 

(23.3%)  females, their  Median age was 

59.5  years,  Mean BMI of 30.27 ± 4.17 

kg/m
2
, with no statistically significant 

difference between the two groups as regard 

to sex, Age, BMI. table 1 

There was no statistical significant 

difference between two groups regarding 

NYHA class before intervention also there 

was no statistical significant difference 

between two groups regarding NYHA after 

intervention. (P>0.05 for both), while there 

is highly statistical significant improvement 

between before and after intervention  as 

regard NYHA class within each  group 

(P<0.001). table 2. 6MWD was comparable 

between the two groups either before or 

after 1 month with no statistically significant 

difference (P>0.05), but within each group, 

there was a highly significant increase; 

regarding group 1, the mean 6MWD was 

increased from 156.7 before to 273.7 after 1 

month (P<0.001). regarding group 2, it was 

increased from 147.3 to 268.9 (P<0.001). 

table 3 

Regarding the median values of HR before 

and after the walk test between the two 

groups either at baseline or after 1m of 

treatment (P>0.5 for all) with no statistically 

significant difference. But there was a 

significant difference between them 

regarding ∆ increase in HR after treatment 

(P<0.05), where the median delta increase in 

HR was 20.0 in group 1 compared to 18.0 in 

group 2. Regarding comparisons within 

groups, the median HR was significantly 

increased after the walk test than before it in 

each group, either before treatment or 1m 

after (P<0.05 for all). Moreover, there was a 

significant decrease in the median before 

and after walk test HR after 1 month of 

treatment than baseline in each group 

(P<0.001, for both groups), table 4 

On comparing between the studied groups 

regarding the median values of dyspnea 

before and after the walk test, we observed 

no significant difference either at baseline or 

after 1m of treatment (P>0.5 for all). Also, 
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there was no significant difference between 

them regarding ∆ increase in dyspnea at 

baseline. But after 1m of treatment, the 

median and IQR of delta increase in dyspnea 

were significantly higher in group 1 (3.0 (3-

4)) than in group 2 (3.0 (2-3)) P<0.05. 

Regarding comparisons within groups, the 

median and IQR of dyspnea were 

significantly increased after the walk test 

than before it in each group, either before 

treatment or 1m after (P<0.05 for all). 

Moreover, there was a significant decrease 

in the median values before and after walk 

test dyspnea after 1 m of treatment than 

baseline in each group (P<0.001, for both 

groups),but improvement was was more 

among group 2, table 5 

Regarding the median values of fatigue 

before and after the walk test between the 

two groups either at baseline or after 1 

month of treatment (P>0.5 for all) with no 

statistically significant difference.Also, there 

was no significant difference between them 

regarding ∆ increase in fatigue at baseline. 

But after 1m of treatment, the median and 

IQR of delta increase in fatigue were 

significantly higher in group 1 (3.0 (2-4)) 

than in group 2 (3.0 (2-3)) P<0.05. 

Regarding comparisons within groups, the 

median and IQR of fatigue were 

significantly increased after the walk test 

than before it in each group, either before 

treatment or 1m after (P<0.05 for all). 

Moreover, there was a significant decrease 

in the median values before and after walk 

test fatigue after 1 m of treatment than 

baseline in each group (P<0.001, for both 

groups) ,but improvement was more among 

group 2. table 6 

Table(1):Comparison between the two studied groups according to demographic data 

  Group I 

(n = 30) 

Group II 

(n = 30) 

Test of 

Sig. 

p 

 

Sex  

No. % No. %   

Male  24 80.0 23 76.7 



0.754 

Female 6 20.0 7 23.3 

Age (years) Min. – Max. 40.0 – 86.0 48.0 – 87.0  



0.78 

Median (IQR) 60.0 (52.0 – 66.0) 59.5 (55.0 – 64.3) 

BMI (kg/m
2
) Min. – Max. 25.0 – 36.0 23.0 – 38.0  0.285 

Mean ± SD. 29.23 ± 3.18 30.27 ± 4.17 

Z
MWU= 

Standardized Z value of Mann Whitney U test , 2:Chi square test. t: Student t-test  ,  p: p value for comparing between the studied groups 
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Table (2):Comparing the studied groups according to NYHA class at baseline and after 1 month of treatment.  

NYHA class Group I 

(n = 30) 

Group II 

(n = 30) 


2
 p 

No. % No. % 
  

At baseline       

I 0 0.0 0 0.0 1.832 0.176 

II 0 0.0 0 0.0 

III 17 56.7 22 73.3 

IV 13 43.3 8 26.7 

After 1-Month       

I 13 43.3 9 30.0 FET= 

1.835 

MC
p= 

0.45 II 15 50.0 20 66.7 

III 2 6.7 1 3.3 

IV 0 0.0 0 0.0 

p1 <0.001
* 

<0.001
*
   

 

2:  Chi square test       FET= Fisher’s Exact test           MC: Monte Carlo                      

p: p value for comparing between the studied groups 

p1: p value for Marginal Homogeneity Test for comparing between before and after in each group *: Statistically significant at p ≤ 0.05 

 

 

Table (3):Comparison between the two studied groups according to 6MWD at baseline and after 1month 

6MWD Group I 

(n = 30) 

Group II 

(n = 30) St.”t” P 

 At base line  

Min. – Max Mean±SD Min. – Max Mean±SD 

30.0 – 280.0 
156.7 ± 

69.05 
20.0 – 230.0 

147.3 ± 

59.71 
0.56 0.578 

After 1 month 80.0 – 400.0 
273.7 ± 

98.98 
150.0 – 380.0 

268.9 ± 

55.12 
0.22 0.823 

Paired “t” 

(P1) 

7.88 

(<0.001, HS) 

14.2 

(<0.001, HS) 

 

p: p value for comparing between the studied groups 

p1: p value for Paired “t” test for comparing before and after 1month in each group HS= highly significant 
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Table (4): Comparison between the two studied groups according to HR before and after 6MWD (at baseline & 

after 1 month follow up). 

HR  Group I 

(n = 30) 

Group II 

(n = 30) 

ZMWU  p 

B
a

se
li

n
e 

(B
ef

o
re

 t
tt

) 

Before walk test  

Min. – Max. 80.0 – 130.0 80.0 – 130.0 1.09 0.27 

Median (IQR) 90.0(84.0 – 100.0) 90.0(90.0 – 100.0) 

After walk test     

Min. – Max. 100.0 – 150.0 100.0 – 150.0 0.95 0.34 

Median (IQR) 120.0 (120.0 – 130.0) 115.0(110.0 – 130.0) 

∆ increases  30 (20-30) 25 (20-30) 1.64 0.10 

Wicoxon p1 4.85 (<0.001, HS)
 

4.84 (<0.001,
 
HS)   

A
ft

er
 1

m
o

n
th

 

Before walk test  

Min. –  Max. 60.0 –  90.0 60.0 –  85.0 1.4 0.161 

Median (IQR) 70.0(65.0 –  80.0) 70.0(70.0 –  80.0) 

After walk test     

Min. –  Max. 80.0 –  120.0 70.0 –  115.0 1.18 0.238 

Median (IQR) 90.0(87 –  100.0) 90.0(87.0 –  95.0) 

∆ increase 20 (20-25) 18.0 (12-25) 2.68 0.007, S
 

Wilcoxon (p1) 4.83 (<0.001, HS)
 

4.72 (<0.001, HS)  

 Wilcoxon (p2) 2.66 (0.01, S)
 

3.22 (=0.001, HS)
 

 Wilcoxon (p3) 4.68 (<0.001, HS) 4.71 (<0.001, HS) 

 Wilcoxon (p4) 4.64 (<0.001, HS)
 

4.61 (<0.001, HS)
 

ZMWU: Z value of Mann Whitney test 

p: p value for comparing between the studied groups 

p1: p value for Wilcoxon signed ranks test for comparing HR before and after walk test in each group  

p2: comparing between HR at baseline and after 1month (Delta increases) 

p3: comparing HR before walk test between before and after 1month of treatment. 

p4: comparing HR after walk test between before and after 1month of treatment .  

S= significant.  

HS= highly significant 
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Table (5): Comparison between the two studied groups according to BORG dyspnea at baseline and after 1month of 

treatment. 

BORG dyspnea   Group I 

(n = 30) 

Group II 

(n = 30) 

ZMWU  P 

A
t 

b
a

se
li

n
e
 

Before walk test     

Min. – Max. 2.0 – 7.0 2.0 – 6.0 1.82 0.069 

Median (IQR) 4.0 (3.0 – 5.0) 3.0 (3.0 – 4.0) 

After walk test     

Min. – Max. 4.0 – 10.0 5.0 – 10.0 0.27 0.787 

Median (IQR) 8.0 (5.0 – 8.0) 7.0 (6.0 – 8.0) 

∆ increases  3.0 (2-4)    4.0 (3-4) 1.34 0.18
 

Wilcoxon (p1 4.85 (<0.001. HS)
 

4.82 (<0.001,HS)   

A
ft

er
 1

m
 o

f 
tt

t 

Before walk test     

Min. – Max. 0.0 – 4.0 1.0 – 3.0 0.269 0.788 

Median (IQR) 2.0(1.0 – 2.0) 2.0(1.0 – 2.0) 

After walk test     

Min. – Max. 3.0 – 8.0 3.0 – 7.0 2.09 0.037 (S) 

Median (IQR) 4.0(4.0 – 6.0) 4.0 (3.0 – 5.0) 

∆ increases 3.0 (3-4) 3.0 (2-3) 2.62 0.009 (S)
 

Wilcoxon (p1) 4.86 (<0.001. HS)
 

4.66 (<0.001,HS)  

 Wilcoxon (p2) 1.99 (0.047, S)
 

2.59 (0.009,S)
 

Wilcoxon (p3) 4.79 (<0.001, HS)
 

4.8 (<0.001,HS) 

Wilcoxon (p4) 3.98 (<0.001, HS)
 

4.73 (<0.001,HS) 

ZMWU: Z value of Mann Whitney test
 

p: p value for comparing between the studied groups 

p1: p value for Wilcoxon signed ranks test for comparing dyspnea before and after walk test in each group  

p2: comparing between dyspnea at baseline and after 1month 

 (Delta increases) 

p3: comparing dyspnea before walk test between before and after 1month of ttt 

p4: comparing dyspnea after walk test between before and after 1month of ttt 

S= significant 

HS= highly significant 
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Table (6): Comparison between the two studied groups according to BORG Fatigue at baseline and after 1-month of 

TTT. 

BORG fatigue Group 1 

(n = 30) 

Group 2 

(n = 30) 

ZMWU  P 

A
t 

b
a

se
li

n
e 

 

Before     

Min. – Max. 2.0 – 7.0 2.0 – 7.0 1.57 0.11 

Median (IQR) 4.0 (3.0 – 5.0) 3.5 (3.0 – 4.0) 

After     

Min. – Max. 5.0 – 10.0 4.0 – 10.0 0.69 0.49 

Median (IQR) 8.0 (6.0 – 8.0) 7.0 (6.0 – 8.0) 

∆ increases 3.5 (2-4) 4 (2-4) 0.26 0.79 

p1 4.84 (<0.001, HS)
 

4.66 (<0.001, HS)
 

  

A
ft

er
 1

m
 o

f 
tt

t 

Before     

Min. –  Max. 0.0 –  4.0 1.0 –  3.0 0.13 0.90 

Median (IQR) 2.0 (1.0 –  2.0) 2.0 (1.0 –  2.0) 

After     

Min. –  Max. 3.0 –  8.0 3.0 –  7.0 2.11 0.035, S 

Median (IQR) 5.0(4.0 –  6.0) 4.0(4.0 –  5.0) 

∆ increases 3.0 (2-4) 3.0 (2-3) 2.23 0.026 , S 

Wilcoxon (p1) 4.82 (<0.001, HS)
 

4.72 (<0.001, HS)
 

 

 Wilcoxon (p2) 2.01 (0.044, S) 2.26 (0.025, S)
 

Wilcoxon (p3) 4.78 (<0.001, HS)
 

4.8 (<0.001, HS)
 

Wilcoxon (p4) 3.85 (<0.001, HS)
 

4.57 (<0.001, HS)
 

ZMWU: Z value of Mann Whitney test 

p: p value for comparing between the studied groups 

p1: p value for Wilcoxon signed ranks test for comparing fatigue before and after walk test in each group  

p2: comparing between fatigue at baseline and after 1month 

 (Delta increases) 

p3: comparing fatigue before walk test between before and after 1month of treatment. 

p4: comparing fatigue after walk test between before and after 1month of treatment. 

S= significant 

HS= highly significant 

 

Discussion  

In our study, There was no statistically 

significant difference between the two 

groups regarding NYHA class before and 

after intervention, while there is highly 
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statistically significant difference between 

NYHA class before and after intervention in 

each group. In group I improvement from 

class III (56.7%) and Class IV (43.3%) to 

class I (43.3%) and class II (50%).In group 

II improvement from class III (73.3%) and 

Class IV (26.7%) to class I (30.0%) and 

class II (66.7%). 

Our results were supported by another study 

(7) as they confirmed favorable effects of 

ivabradine administration alone on 

functional capacity as there was a highly 

significant improvement in the NYHA class 

of the patients in the current study 

population (there was a shift of patients 

from NYHA classes III and IV to NYHA 

classes I and II). Clinical data supporting the 

effects of ivabradine in HF is provided by an 

improvement in physical performance and 

increase in exercise capacity with addition 

of ivabradine. 

Our study demonstrated that ivabradine 

administration was as effective as beta- 

blockers administration in AHF patients, as 

s significant   reduction in resting HR after 4 

weeks of treatment in both groups. 

The degree of reduction in resting HR in our 

study was comparable to the data from the 

SHIFT study subgroup (17.83 beats/min at 

28 days in the subgroup of baseline resting 

HR 75 beats/min) (8). 

In our study, there was no statistically 

significant difference between the studied 

groups regarding the median values of 

BORG dyspnea and BORG Fatigue before 

and after the walk test (6MWD) either at 

baseline or after 1m of treatment (P>0.5 for 

all). Also, there was no significant 

difference between them regarding ∆ 

increase in dyspnea at baseline. But after 1 

month of treatment, the median and IQR of 

delta increase in dyspnea were significantly 

higher in group 1 (3.0 (3-4)) than in group 2 

(3.0 (2-3)) P<0.05.  Also, there was no 

significant difference between them 

regarding ∆ increase in fatigue at baseline. 

But after 1 month of treatment, the median 

and IQR of delta increase in fatigue were 

significantly higher in group 1 (3.0 (2-4)) 

than in group 2 (3.0 (2-3)) P<0.05. 

Regarding comparisons within groups, the 

median and IQR of  BORG dyspnea and 

BORG Fatigue (6MWD) were significantly 

increased after the walk test than before it in 

each group, either before treatment or 1m 

after (P<0.05 for all). Moreover, there was a 

significant decrease in the median values 

before and after walk test  BORG dyspnea 

and BORG Fatigue (6MWD) after 1 m of 

treatment than baseline in each group 
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(P<0.001, for both groups) , but 

improvement was was more among group 2.  

In another study (7), at baseline, there were 

no significant differences between both 

groups regarding the distance covered in the 

6MWT with the assessment before and after 

the walk for the HR and Borg scale 

dyspnea/fatigue score, with the exception of 

Borg scale dyspnea/fatigue score before that 

showed significantly worse results in Group 

1 (p = 0.02). When used, BB up-titrated as 

part of optimum medical therapy for AHF 

resulted in a significant improvement in all 

the studied parameters (NYHA class; 

6MWT distance; HR and Borg scale 

dyspnea/fatigue score before and after the 

walk), except for the premature termination 

of the 6MWT that did not reach statistical 

significance. 

The present study showed that there is no 

statistically significant difference between 

two groups as regard premature termination 

of 6MWT before and after 1month, and 

there is no statistically significant difference 

before and after 1month in each group. there 

was no statistical significant difference 

between two groups regarding MLHFQ 

Total score either in before and after 

1month. 

Quality of life improvement in older patients 

with heart failure initiated on ivabradine: 

Results from the UK multi- centre 

LIVE:LIFE, prospective cohort study is a 

multi-centre, open-label, prospective 

observational cohort study consisting with 

240 patients aged >70 years with CHF 

assessing health-related quality of life 

(HRQOL) in older patients with chronic 

heart failure (CHF) following initiation of 

ivabradine. The primary endpoint is change 

in Minnesota Living with Heart Failure 

Questionnaire (MLWHFQ) total score after 

6 months. (9) 

With respect to our patients with HF, this 

means that our medication should not only 

prevent HF-related death and hospitalization 

but also improve QoL, which often is 

severely impaired due to the symptoms of 

HF. Further, our medication should not 

further deteriorate QoL by severe adverse 

events. And, we should know which target – 

symptomatic and/or prognostic? – we have 

to achieve. 

Having this in mind, ivabradine is a good 

candidate for a HF drug: its QoL profile is 

above average, and its side-effect profile is 

below average. Many HFrEF patients under 

standard medical treatment inclusive of 

beta-blocker have a resting heart rate of ≥75 

b.p.m.  and therefore might benefit from 
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additional ivabradine treatment. In these 

patients, a reduction of heart rate should be 

achieved by additional ivabradine to ≤ 60 

b.p.m. or at least a reduction by > 10 b.p.m. 

within 4 weeks. If this goal can be achieved, 

then we can tell the patient that his 

cardiovascular mortality risk within the next 

2.5 years will be lowered by 17%, his HF 

mortality risk will be lowered by 39%, his 

HF hospitalization risk will be lowered by 

30% and his health-related QoL will 

probably improve. (10). 

And also this was concordant with another 

study (11) who showed that Ivabradine 

safely reduced the resting heart rate of 

children with chronic HF and dilated 

cardiomyopathy and acute decompensation 

on top . Ivabradine’s effect on heart rate was 

variable, highlighting the importance of dose 

titration. Ivabradine treatment improved left 

ventricular ejection fraction, and clinical 

status and QOL showed favorable trends. 

(Determination of the efficacious and safe 

dose of ivabradine in paediatric patients with 

dilated cardiomyopathy and symptomatic 

chronic heart failure from ages 6 months to 

18 years.in spite of different patient category 

to be studied same results as ours denoting 

effective and safe drug in different age 

groups. 

In the study of another study (7), There were 

no significant differences between both 

groups regarding the MLWHFQ and the 

distance covered in the 6MWT with the 

assessment before and after the walk for the 

HR and Borg scale dyspnea/fatigue score. 

In addition, our study assessed the effect of 

ivabradine on exercise tolerance and heart 

rate changes with exercise and showed 

significant beneficial effect of ivabradine on 

exercise heart rate under the effect of 

ivabradine which was recently studied in 

AHF patients to the best of our knowledge. 

Our results were concordant with  another 

study (12) who found that The strategy of 

the early coadministration of ivabradine and 

beta-blockers during a decompensation 

episode of HFrEF is feasible and safe. It 

significantly and markedly reduced HR at 28 

days and at 4 months following hospital 

discharge. Moreover, at 4 months, this 

therapeutic strategy was associated with a 

significant improvement of functional and 

biochemical parameters which can be 

related to the prognosis, such as left 

ventricular ejection fraction, BNP levels, 

and severity of symptoms of HF. A longer 

period of follow-up and a larger number of 

patients are necessary to determine whether 

these results translate into improved 
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prognosis regarding the reduction of long-

term events. 

The present study confirmed favorable 

effects of ivabradine administration alone on 

functional capacity as there was a 

statistically highly significant improvement 

in the NYHA class of the patients in the 

current study population (there was a shift of 

patients from NYHA class III and IV to 

NYHA class I and II). 

Clinical data supporting the effects of 

ivabradine in HF is provided by an 

improvement in physical performance and 

increase in exercise capacity with addition 

of ivabradine. The Systolic Heart Failure 

Treatment with the I(f) Inhibitor Ivabradine 

Trial (SHIFT), has demonstrated the 

importance of HR reduction with ivabradine 

for improvement of clinical outcomes of 

heart failure symptoms. (8) 

Conclusion 

The results of this study demonstrated  the 

safety and efficacy of the early 

administration of ivabradine alone or beta-

blockers alone (non inferiority) in AHF 

patients  (both acutely decompensated as 

well as de novo). It significantly and 

markedly reduced HR at one month 

following hospital discharge. Moreover, at 1 

month follow up, Both groups achieved 

comparable reduction in HR with 

improvement in functional capacity and 

exercise tolerance which can be translated to 

better prognosis. We recommended longer 

period of follow up and larger number of 

patients to study the long term efficacy of 

either strategies.  
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