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Introduction
Heart Failure (HF) has been declared as a new epidemic [1]. The 

worldwide prevalence and incidence rates of HF are approaching 
epidemic proportions, as evidenced by the relentless increase in the 
number of HF hospitalizations, the growing number of HF-attributable 
deaths, and the spiraling costs associated with the care of HF patients. 
Worldwide, HF affects nearly 23 million people. In the United States, HF 
affects approximately 4.7 million persons (1.5 to 2 percent of the total 
population), with approximately 550,000 incident cases of HF diagnosed 
annually [2]. Estimates of the prevalence of symptomatic HF in the general 
European population are similar to those in the United States and range 
from 0.4 to 2 percent [3]. The prevalence of HF follows an exponential 
pattern, rising with age, and affects 6 to 10 percent of people older than 
65 years. Data from the Framingham Heart Study have suggested that 
the overall incidence of HF has declined among women but not among 
men [4]. In North America and Europe, the lifetime risk of developing 
HF is approximately 1 in 5 for a 40-year-old. The overall prevalence of 
HF is thought to be increasing, in part because our current therapies of 
cardiac disorders, such as myocardial infarction, valvular heart disease, 
and arrhythmias, are allowing patients to survive longer. Little is known 
with respect to the prevalence or risk of developing HF in Pakistan 
because of the lack of population-based studies. The situation in other 
under develops countries and developing countries are the same [5]. It is 
the leading cause of morbidity and mortality in patients over the age of 65 
years [6]. The overall mortality rate remains higher than for many cancers, 
including those involving the bladder, breast, uterus and prostate. The five 
year survival is about 50% [7]. In the Framingham Study, the median 
survival was 1.7 years for men and 3.2 years for women, with only 25 

percent of men and 38 percent of women surviving 5 years [2]. European 
studies have confirmed a similarly poor long-term prognosis [3]. In the 
United States alone approximately 260,000 patients die of heart failure 
each year [4]. Age is one of the strongest and most consistent predictors of 
adverse outcome in HF [8]. The role of gender and HF prognosis remains 
a controversial issue with respect to HF outcomes. Nonetheless, the 
aggregate data suggest that women with HF have a better overall prognosis 
than men [8]. It is extraordinarily difficult to determine which prognostic 
variable is most important in predicting an individual patient’s outcome 
in clinical trials or, more importantly, during the daily management of an 
individual patient. The goals of the treatment are to stabilize the patient, 
improve cardiac output and tissue perfusion, to minimize symptoms and 
delay progression of the disease.

Cardiac glycosides (digoxin) are used to improve cardiac contractility 
[9]. Diuretics are used to improve the congestive symptoms [10]. To 
counter the neurohormonal activation angiotensin-converting enzyme 
inhibitors are of paramount importance in the management of congestive 
heart failure [11]. To counter sympathetic stimulation, beta blockers 
therapy has been shown to benefit patients in heart failure [12]. Addition 
of beta blockers to treatment regimen improves the time to all-cause 
mortality and cardiovascular hospital admission in heart failure patients 
[13]. Over all angiotensin-converting enzyme inhibitors and beta blockers 
has resulted in significant improvement in the management of heart 
failure patients [14]. Still there is increased risk of sudden cardiac death 
(due to arrhythmias) in patients with congestive heart failure [15]. Atrial 
fibrillation occurs in 15 to 30 percent of patients with HF, and is a frequent 
cause of cardiac decompensation. A variety of arrhythmias, especially 
frequently ventricular extra systoles [16], ventricular tachycardia [17], left 
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Objectives
The study was conducted to determine the outcome of conventional therapy alone, or in combination with amiodarone, in patients with NYHA 

functional class II and III of Congestive Cardiac Failure (CCF).

Methodology: Patients presenting with congestive heart failure to Hayat Abad Medical Complex Peshawar Pakistan were randomly divided 
into two groups. After informed consent they were started on conventional therapy for heart failure i.e. Angiotensin Converting Enzymes Inhibitors 
(ACIs), or Angiotensin Receptors Blockers (ARBs) and beta blockers, diuretics, aldosterone antagonist and digoxin if needed. One group was 
started on amiodarone in the standard dose or placebo (folic acid 5 mg) daily. Patients were followed monthly for two years. The primary end point 
was death due to heart failure or till the end of the study. Both the group had treatment for any other cause as usual as needed.

Results: There were 34 deaths in the two years period. 19 deaths were recorded in the amiodarone group, and 15 deaths in the placebo 
group. Overall there was no statistically significant difference in both groups regarding mortality.

Conclusion: Amiodarone has not reduced mortality in patients who were in congestive heart failure and received amiodarone in addition to 
the conventional therapy.

Keywords: Congestive Cardiac Failure (CCF); Angiotensin Converting Enzymes Inhibitors (ACIs); Angiotensin Receptors Blockers (ARBs); 
Beta blockers; Amiodarone
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bundle branch block [18], and atrial fibrillation [19], have been shown to 
be predictors of mortality and sudden death. Most anti arrhythmic agents, 
with the exception of amiodarone and dofetilide, have negative inotropic 
effects and are proarrhythmic. Amiodarone is a class III anti arrhythmic 
that has little or no negative inotropic and/or proarrhythmic effects and is 
effective against most supra ventricular arrhythmias. Patients have shown 
improved survival in dilated cardiomyopathies when they were put on 
amiodarone and those who were on intra cardiac defibrillators received 
few shocks when remain on amiodarone [20]. One year mortality after 
admission is still 25% [21]. In Sudden Cardiac Death in Heart Failure Trial 
(SCD-HeFT) implantable cardioverter defibrillators significantly reduced 
mortality as compared to amiodarone [22]. We conducted this study to see 
whether we will be able to affect mortality with amiodarone in our setup 
compared to placebo.

Material and Methods
Heart failure patients came to the Cardiology Department Hayat 

Abad Medical Complex Peshawar through OPD or casualty, having 
functional class II and III on history and physical examination and 
ejection fraction of 35% or less on echocardiography were selected. After 
explaining the purpose of study, patients meet the inclusion criteria were 
randomly divided into two groups (group A and group B). Demographic 
characteristics were recorded. Group A was put on conventional therapy 
and placebo (folic acid 5 mg) while Group B on conventional therapy and 
Amiodarone. The dose of Amiodarone was based on weight. Oral loading 
dose of 800 mg daily was given for one week and 400 mg daily for three 
weeks. Patients weighed more than 90.9 kg were receive 400 mg daily, 
patients weighed 68.2 to 90.9 kg were receive 300 mg daily, and patients 
less than 68.2 kg were receive 200 mg daily.

Statistical analysis
Statistical analysis was performed on SPSS 22. Chi square and T test 

applied for statistical analysis. Kaplan Mayer survival curve applied to see 
the mortality difference between the two groups.

Results
Total of 200 patients were studied, they were divided into two groups. 

Group A “Placebo”, Group B “Amiodarone”. The base line characteristics 
are presented in table 1. There was no significant difference between 
the two groups. Kaplan Mayer survival curve was not significance for 
mortality between the two groups. The events and survival plots are 
presented in figure 1A and figure 1B. There 98 patients in group A and 
102 patients in group B. Age distribution in group A was 48-80 years, 
mean 62.81 years. While in group B 45-78 years mean 60.40. There were 
54 (54%) and 47 (47%) patients of coronary artery disease in group A 
and group B respectively. 54 (54%) patients were in NYHA class II and 46 
(46%) were in NYHA class III in group A. Where as in group B 55 (55%) 

patients were in class II and n=45 (45%) patients in class III. Diabetes was 
found in 36% and 27% in group A and group B respectively.

Association of Pulmonary Disease between Placebo and Amiodarone 
was n=15 (15%) and n=18 (18%) respectively. 49 patients in group A and 
52 patients in group B were hypertensive. Atrial Fibrillation was found 
in 49 patients in group A and 52 in group B. none sustain Ventricular 
Tachycardia (VT) was noted in both groups. There were total 12 episodes 
of VT in group A and 9 episodes in group B. 

The mean creatinine in the patients was 1.6 in group A and 1.5 in group 
B. All patients were on standard medical therapy including angiotensin 
converting enzyme inhibitors, beta blockers and diuretics. 5% patient in 
placebo group and 7% in Amiodarone group were on digoxin. At the end 
of 2 years period, there are 19 deaths in group A patients and 17 deaths in 
group B patients.

Discussion 
Survival is markedly shortened in patients with heart failure, which 

accounts for a substantial portion of all deaths from cardiovascular 
diseases. The overall 5 years mortality for all patients with heart failure 
is approximately 50 percent [17], and one year mortality in patients with 
end-stage heart failure may be as high as 75% [18]. The major cause of 
death in these patients is arrhythmia [23]. Amiodarone is known to be 
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Figure 1A and 1B: The events and survival plots

Baseline characteristics GROUP A                     GROUP B P value
Male 63 73
Female 35 29
Age 48-80 45-78
CAD 54 47 0.396
NYHA CLASS II 54 47 1.00
NYHA CLASS III 46 45 1.00
Diabetics 36 27 0.223
Pulmonary disease 15 18 1
Hypertension 49 52 1
Atrial fibrillation 49 50 1
Ventricular tachycardia 12 09 0.9

Table 1: Presentation of Baseline Characteristics of Group A (Placebo) and 
Group B (Amiodarone)
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effective in controlling life-threatening arrhythmias [19,24]. There is also 
evidence that the drug may be effective in reducing cardiac-related and 
overall mortality in survivors of myocardial infarction [25,26]. Cleland 
et al. [27] and Chatterjee [28] reported improved survival in patients 
with heart failure treated with amiodarone, whereas a small, prospective, 
randomized trial reported by Nicklas et al. [29] found no benefit.

Patients who have an ICD receive fewer shocks if they are treated 
with Amiodarone compared with conventional therapy [30]. In patients 
with congestive heart failure, amiodarone therapy improved survival 
in one study in which heart failure was mainly due to non-Ischemic 
cardiomyopathies, whereas no benefit was observed in another study 
where heart failure was mainly due to Ischemic cardiomyopathies [31].

In another study, Amiodarone increased the left ventricular ejection 
fraction by 42 percent at two years [32], confirming the results of 
previous studies [33]. These data are consistent with the observation that 
amiodarone may improve the capacity for exercise in patients with heart 
failure [34]. The observed improvement in systolic function may be related 
to the drug’s property of lengthening the period of repolarization [35].

Despite the fact that amiodarone is effective in suppressing ventricular 
arrhythmias and improving ventricular function, it did not reduce the 
incidence of sudden death or prolong survival among patients with heart 
failure, except for a trend toward reduced mortality among those with 
non-ischemic cardiomyopathy [32]. However the finding of other study 
shows that there is no beneficial effect of amiodarone on survival, despite 
the use of appropriate dosage and reasonable compliance rate over longer 
periods [31].

In Sudden Cardiac Death in Heart Failure Trial (SCD-HeFT) [22], 

there was improved survival in patients who are on AICD (mortality was 
reduced by 23 percent) as compared to those who were on conventional 
therapy and on amiodarone.

In our study we see that there is no difference in overall mortality 
among two groups. The two years mortality remains the same. There is no 
difference in survival among the patients in ischemic and non-ischemic 
patients in both groups. The mortality remains the same in diabetics and 
non-diabetics. We do not see any improvement in NYHA functional class 
on repeated echocardiography in both the groups. When we place our 
study in relation to those other studies we see that in one study there 
is a trend toward reduced mortality among those with non-ischemic 
cardiomyopathy [32]. However no benefit was seen in another, primarily 
ischemic cardiomyopathy patients.

Conclusion
Heart failure patients die due to pump failure or due to arrhythmias 

that is VT or VF. Preventing VF in these patients we can save a significant 
number of patients. Conventionally arrhythmias are treated with drugs, 
electric cardioversion or radiofrequency ablation. We attempted to show 
any significant difference in mortality by adding Amiodarone to the 
convention treatment of heart failure (ACEI, beta blockers, diuretics, 
and digoxin) in standard doses but there was no statistically significant 
difference in all causes mortality in both groups.

References
1. Walton AS, Krum H (2005) The Heartpod implantable heart failure 

therapy system. Heart Lung Circ 14: S31-S33.

2. Kannel WB (2000) Incidence and epidemiology of heart failure. Heart 
Fail Rev 5: 167-173. 

3. Swedberg K, Cleland J, Dargie H, Drexler H, Follath F, et al. 
(2005) Guidelines for the diagnosis and treatment of chronic heart 
failure: Executive summary (update 2005): The Task Force for the 
Diagnosis and Treatment of Chronic Heart Failure of the European 

Society of Cardiology. Eur Heart J 26: 1115-1140.

4. Levy D, Kenchaiah S, Larson MG, Benjamin EJ, Kupka MJ, et al. 
(2002) Long-term trends in the incidence of and survival with heart 
failure. N Engl J Med 347: 1397-3402.

5. Iuliano S, Fisher SG, Karasik PE, Fletcher RD, Singh SN, et al. (2002) 
QRS duration and mortality in patients with congestive heart failure. 
Am Heart J 143: 1085-1091.

6. O Donoghue M, Januzzi JL Jr (2005) N-terminal proBNP: a novel 
biomarker for the diagnosis, risk stratification and management of 
congestive heart failure. Expert Rev Cardiovasc Ther 3: 487-496.

7. Singh SN, Fisher SG, Carson PE, Fletcher RD (1998) Prevalence 
and significance of nonsustained ventricular tachycardia in patients 
with premature ventricular contractions and heart failure treated 
with vasodilator therapy. Department of Veterans Affairs CHF STAT 
Investigators. J Am Coll Cardiol 32: 942-947.

8. La Rovere MT, Pinna GD, Maestri R, Mortara A, Capomolla S, et al. 
(2003) Short- term heart rate variability strongly predicts sudden cardiac 
death in chronic heart failure patients. Circulation 107: 565-570.

9. Rathore SS, Curtis JP, Wang Y, Bristow MR, Krumholz HM (2003) 
Association of serum digoxin concentration and outcomes in patients 
with heart failure. JAMA 289: 871-878. 

10. Gupta S, Neyses L (2005) Diuretic usage in heart failure: a continuing 
conundrum in 2005. Eur Heart Journal 26: 644-649.

11. Demers C, McMuray JJ, Swedberg K, Pfefer MA, Granger CB, et al. 
(2005) Impact of candesartan on nonfatal myocardial infarction and 
cardiovascular death in patients with heart failure. JAMA 294: 1794-1798.

12. Bunch TJ, Muhlestein JB, Bair TL, Renlund DG, Lappe DL, et al. 
(2005) Effect of beta-blocker therapy on mortality rates and future 
myocardial infarction rates in patients with coronary artery disease 
but no history of myocardial infarction or congestive heart failure. Am 
J Cardiol 95: 827-831.

13. Sule SS, Frishman W (2006) Nebivolol: new therapy update. Cardiol 
Rev14: 259-264.

14. Ibrahim OA, Dunlap ME (2005) Combination pharmacologic therapies 
for heart failure: what next after angiotensin-converting enzyme 
inhibitor and beta-blockers? Curr Heart Fail Rep 2: 89-93.

15. Brady GH, Lee KL, Mark DB, Poole JE, Packer DL, et al. (2005) 
Amiodarone or an implantable cardioverter-defibrillator for congestive 
heart failure. N Engl J Med 352: 225-237.

16. Dries DL, Exner DV, Gersh BJ, Domanski MJ, Waclawiw MA, et 
al. (1998) Atrial fibrillation is associated with an increased risk of 
mortality and heart failure progression in patients with asymptomatic 
and symptomatic left ventricular systolic dysfunction: A retrospective 
analysis of the SOLVD trial. Studies of left ventricular dysfunction. J 
AM Coll Cardiol 32: 695-703.

17. Levy D, Kenchaiah S, Larson MG (2002) Long-term trends in the 
incidence of and survival with heart failure. N Engl J Med 347: 1397-
1409.

18. Rose EA, Gelijns AC, Moskowitz AJ, Heitjan DF, Stevenson LW, et al. 
(2001) Long-term use of a left ventricular assist device for end-stage 
heart failure. N Engl J Med 345: 1435-1443.

19. Herre JM, Sauve MJ, Malone P, Griffin JC, Helmy I, et al. (1989) 
Long-term results of amiodarone therapy in patients with recurrent 
sustained ventricular tachycardia or ventricular fibrillation. J Am Coll 
Cardiol 13: 442-449. 

20. Dorian P, Mangat I (2003) Role of amiodarone in the era of the 
implantable cardioverter defibrillator. J Cardiovasc Electrophysiol 14: 
S78-S81.

21. Rector TS, Ringwala SN, Ringwala SN, Anand IS (2006) Validation of 
a risk scores for dying within 1 year of an admission for heart failure. 
J Card Fail 12: 276-280.

http://dx.doi.org/10.16966/2379-769X.109
http://www.heartlungcirc.org/article/S1443-9506(05)00199-X/abstract?cc=y=
http://www.heartlungcirc.org/article/S1443-9506(05)00199-X/abstract?cc=y=
http://www.ncbi.nlm.nih.gov/pubmed/16228142
http://www.ncbi.nlm.nih.gov/pubmed/16228142
http://www.ncbi.nlm.nih.gov/pubmed/15901669
http://www.ncbi.nlm.nih.gov/pubmed/15901669
http://www.ncbi.nlm.nih.gov/pubmed/15901669
http://www.ncbi.nlm.nih.gov/pubmed/15901669
http://www.ncbi.nlm.nih.gov/pubmed/15901669
http://www.ncbi.nlm.nih.gov/pubmed/12409541
http://www.ncbi.nlm.nih.gov/pubmed/12409541
http://www.ncbi.nlm.nih.gov/pubmed/12409541
http://www.ncbi.nlm.nih.gov/pubmed/12075267
http://www.ncbi.nlm.nih.gov/pubmed/12075267
http://www.ncbi.nlm.nih.gov/pubmed/12075267
http://www.ncbi.nlm.nih.gov/pubmed/15889976
http://www.ncbi.nlm.nih.gov/pubmed/15889976
http://www.ncbi.nlm.nih.gov/pubmed/15889976
http://www.ncbi.nlm.nih.gov/pubmed/9768715
http://www.ncbi.nlm.nih.gov/pubmed/9768715
http://www.ncbi.nlm.nih.gov/pubmed/9768715
http://www.ncbi.nlm.nih.gov/pubmed/9768715
http://www.ncbi.nlm.nih.gov/pubmed/9768715
http://www.ncbi.nlm.nih.gov/pubmed/12566367
http://www.ncbi.nlm.nih.gov/pubmed/12566367
http://www.ncbi.nlm.nih.gov/pubmed/12566367
http://www.ncbi.nlm.nih.gov/pubmed/12588271
http://www.ncbi.nlm.nih.gov/pubmed/12588271
http://www.ncbi.nlm.nih.gov/pubmed/12588271
http://eurheartj.oxfordjournals.org/content/26/7/644
http://eurheartj.oxfordjournals.org/content/26/7/644
http://www.ncbi.nlm.nih.gov/pubmed/16219883
http://www.ncbi.nlm.nih.gov/pubmed/16219883
http://www.ncbi.nlm.nih.gov/pubmed/16219883
http://www.ncbi.nlm.nih.gov/pubmed/15781009
http://www.ncbi.nlm.nih.gov/pubmed/15781009
http://www.ncbi.nlm.nih.gov/pubmed/15781009
http://www.ncbi.nlm.nih.gov/pubmed/15781009
http://www.ncbi.nlm.nih.gov/pubmed/15781009
http://www.ncbi.nlm.nih.gov/pubmed/16924166
http://www.ncbi.nlm.nih.gov/pubmed/16924166
http://link.springer.com/article/10.1007/s11897-005-0014-2
http://link.springer.com/article/10.1007/s11897-005-0014-2
http://link.springer.com/article/10.1007/s11897-005-0014-2
http://www.ncbi.nlm.nih.gov/pubmed/15659722
http://www.ncbi.nlm.nih.gov/pubmed/15659722
http://www.ncbi.nlm.nih.gov/pubmed/15659722
http://www.ncbi.nlm.nih.gov/pubmed/9741514
http://www.ncbi.nlm.nih.gov/pubmed/9741514
http://www.ncbi.nlm.nih.gov/pubmed/9741514
http://www.ncbi.nlm.nih.gov/pubmed/9741514
http://www.ncbi.nlm.nih.gov/pubmed/9741514
http://www.ncbi.nlm.nih.gov/pubmed/9741514
http://www.ncbi.nlm.nih.gov/pubmed/12409541
http://www.ncbi.nlm.nih.gov/pubmed/12409541
http://www.ncbi.nlm.nih.gov/pubmed/12409541
http://www.ncbi.nlm.nih.gov/pubmed/11794191
http://www.ncbi.nlm.nih.gov/pubmed/11794191
http://www.ncbi.nlm.nih.gov/pubmed/11794191
http://www.ncbi.nlm.nih.gov/pubmed/2913120
http://www.ncbi.nlm.nih.gov/pubmed/2913120
http://www.ncbi.nlm.nih.gov/pubmed/2913120
http://www.ncbi.nlm.nih.gov/pubmed/2913120
http://www.ncbi.nlm.nih.gov/pubmed/12950525
http://www.ncbi.nlm.nih.gov/pubmed/12950525
http://www.ncbi.nlm.nih.gov/pubmed/12950525
http://www.ncbi.nlm.nih.gov/pubmed/16679260
http://www.ncbi.nlm.nih.gov/pubmed/16679260
http://www.ncbi.nlm.nih.gov/pubmed/16679260


 
ForschenSci
O p e n  H U B  f o r  S c i e n t i f i c  R e s e a r c h

Citation: Shah B (2015) Two Year Mortality of New York Heart Association (NYHA) Functional Class II and III Congestive Heart Failure. 
J Heart Health 1 (2): doi http://dx.doi.org/10.16966/2379-769X.109

Open Access

4

22. Fedak PW, Smookler DS, Kassiri Z, Ohno N, Leco KJ, et al. 
(2004) TIMP-3 deficiency leads to dilated cardiomyopathy. Circulation 
110: 2401-2409.

23. Moss AJ, Zareba W, Hall WJ, Klein H, Wilber DJ, et al. (2002) 
Prophylactic implantation of a defibrillator in patients with myocardial 
infarction and reduced ejection fraction. N Engl J Med 346: 877-883.

24. Singh BN (1993) Choice and chance in drug therapy of cardiac 
arrhythmias: technique versus drug-specific responses in evaluation 
of efficacy. Am J Cardiol 72: 114F-124F. 

25. Ceremuzynski L, Kleczar E, Krzeminska-Pakula M, Kuch J, Nartowicz 
E, et al. (1992) Effect of amiodarone on mortality after myocardial 
infarction: a double-blind, placebo-controlled, pilot study. J Am Coll 
Cardiol 20: 1056-1062. 

26. Pfisterer M, Kiowski W, Burckhardt D, Follath F, Burkart F (1992) 
Beneficial effect of amiodarone on cardiac mortality in patients with 
asymptomatic complex ventricular arrhythmias after acute myocardial 
infarction and preserved but not impaired left ventricular function. Am 
J Cardiol 69: 1399-1402.

27. Cleland JG, Dargie HJ, Findlay IN, Wilson JT (1987) Clinical, 
haemodynamic and antiarrhythmic effects of long term treatment with 
amiodarone of patients in heart failure. Br Heart J 57: 436-445.

28. Chatterjee K (1989) Editorial comment amiodarone in chronic heart 
failure. J Am Coll Cardiol 14: 1775-1776.

29. Nicklas JM, McKenna WJ, Stewart RA, Mickelson JK, Das SK, 
et al. (1991) Prospective, double-blind, placebo-controlled trial 
of low-dose amiodarone in patients with severe heart failure and 
asymptomatic frequent ventricular ectopy. Am Heart J 122: 1016-
1021.

30. Dorian P, Mangat I (2003) Role of amiodarone in the era of the 
implantable cardioverter defibrillator. J Cardiovasc Electrophysiol 14: 
S78-S81.

31. Miller JM, Zipe DP (2005) Therapy for Cardiac Arrhythmias. 
In: Zipes DP, Libby P, Bonow RO, Braunwald E (eds) Braunwald’s 
Heart Disease. 7th edition, Philadelphia, Elsevier 713-766.

32. Singh SN, Fletcher RD, Fisher SG, Singh BN, Lewis HD, et al. 
(1995) Amiodarone in patients with congestive heart failure and 
asymptomatic ventricular arrhythmia. The New England Journal of 
Medicine 333: 77-82. 

33. Singh BN (1983) Amiodarone: historical development and 
pharmacologic profile. Am Heart J 106: 788-797.

34. Hamer AW, Arkles LB, Johns JA (1989) Beneficial effects of low dose 
amiodarone in patients with congestive cardiac failure: a placebo-
controlled trial. J Am Coll Cardiol 14: 1768-1774.

35. Cingolani HE, Wiedman RT, Lynch JJ, Wenger HC, Scott AL, et al. 
(1990) Negative lusitropic effect of DPI 201-106 and E4031. Possible 
role of prolonging action potential duration. J Mol Cell Cardiol 22: 
1025-1034.

http://dx.doi.org/10.16966/2379-769X.109
http://www.ncbi.nlm.nih.gov/pubmed/15262835
http://www.ncbi.nlm.nih.gov/pubmed/15262835
http://www.ncbi.nlm.nih.gov/pubmed/15262835
http://www.ncbi.nlm.nih.gov/pubmed/11907286
http://www.ncbi.nlm.nih.gov/pubmed/11907286
http://www.ncbi.nlm.nih.gov/pubmed/11907286
http://www.ncbi.nlm.nih.gov/pubmed/8237824
http://www.ncbi.nlm.nih.gov/pubmed/8237824
http://www.ncbi.nlm.nih.gov/pubmed/8237824
http://www.ncbi.nlm.nih.gov/pubmed/1401602
http://www.ncbi.nlm.nih.gov/pubmed/1401602
http://www.ncbi.nlm.nih.gov/pubmed/1401602
http://www.ncbi.nlm.nih.gov/pubmed/1401602
http://www.ajconline.org/article/0002-9149(92)90889-7/abstract
http://www.ajconline.org/article/0002-9149(92)90889-7/abstract
http://www.ajconline.org/article/0002-9149(92)90889-7/abstract
http://www.ajconline.org/article/0002-9149(92)90889-7/abstract
http://www.ajconline.org/article/0002-9149(92)90889-7/abstract
http://www.ncbi.nlm.nih.gov/pubmed/3297121
http://www.ncbi.nlm.nih.gov/pubmed/3297121
http://www.ncbi.nlm.nih.gov/pubmed/3297121
http://content.onlinejacc.org/article.aspx?articleid=1114140&resultClick=3
http://content.onlinejacc.org/article.aspx?articleid=1114140&resultClick=3
http://www.ncbi.nlm.nih.gov/pubmed/1927852
http://www.ncbi.nlm.nih.gov/pubmed/1927852
http://www.ncbi.nlm.nih.gov/pubmed/1927852
http://www.ncbi.nlm.nih.gov/pubmed/1927852
http://www.ncbi.nlm.nih.gov/pubmed/1927852
http://www.ncbi.nlm.nih.gov/pubmed/12950525
http://www.ncbi.nlm.nih.gov/pubmed/12950525
http://www.ncbi.nlm.nih.gov/pubmed/12950525
http://www.nejm.org/doi/full/10.1056/NEJM199507133330201
http://www.nejm.org/doi/full/10.1056/NEJM199507133330201
http://www.nejm.org/doi/full/10.1056/NEJM199507133330201
http://www.nejm.org/doi/full/10.1056/NEJM199507133330201
http://www.ncbi.nlm.nih.gov/pubmed/6351575
http://www.ncbi.nlm.nih.gov/pubmed/6351575
http://www.ncbi.nlm.nih.gov/pubmed/2685081
http://www.ncbi.nlm.nih.gov/pubmed/2685081
http://www.ncbi.nlm.nih.gov/pubmed/2685081
http://www.ncbi.nlm.nih.gov/pubmed/2280413
http://www.ncbi.nlm.nih.gov/pubmed/2280413
http://www.ncbi.nlm.nih.gov/pubmed/2280413
http://www.ncbi.nlm.nih.gov/pubmed/2280413

	Title
	Corresponding author
	Objectives
	Keywords
	Introduction
	Material and Methods
	Statistical analysis 

	Results 
	Conclusion
	References 
	Table 1
	Figure 1A and 1B

