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ABSTRACT: Heart failure is a type of cardiovascular 
disease (CVD) and the CVD is the top cause of death 
around the world. There was a study highlighted the 
survival time of the heart failure patients after received 
Active ACE inhibitor or Placebo as treatment by using 
Kaplan-Meier estimator method.. This study aims to test 
the significance survival time by log rank test. Log rank 
test is the most common technique of contrasting the 
survival curves between different groups which takes the 
whole observation period into account. The log rank test 
indicated that the treatment groups have significance 
difference in the estimated survival time with a p-value 
of 0.00. There is enough evidence to say that the Active 
ACE inhibitor can proposes longer survival time to heart 
failure patients than the Placebo 
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1. INTRODUCTION 

Cardiovascular disease (CVD) has now been the top 
cause of death around the world. It also has been the 
leading cause of death in Malaysian. Hence, it needs to 
find out effectiveness treatment that can propose longer 
life expectancy for Malaysian to reduce the mortality rate 
caused by this disease. There was a study using Kaplan-
Meier estimator to construct a life table to estimate the 
survival time of patients after treatment and a Kaplan-
Meier survival curve to compare the survival pattern of 
the patients between Active ACE inhibitor and Placebo 
treatments[1] . This study gave results that the life table 
using Kaplan-Meier approach showed the estimated 
survival time for Active ACE inhibitor group is longer 
than the Placebo group and the Placebo group experience 
event more quickly than the Active ACE inhibitor group 
by compared the Kaplan-Meier survival curve between 
two treatment groups.  However, this study did not 
implement any significance test to prove that the result is 
significance enough.Rather than provide a comparison of 
the total survival experience of the two groups, Kaplan-
Meier survival curves only compare the survival between 
different groups at some specific time and gives a 
contrast at one particular time point Error! Reference 
source not found.. This is the weakness of comparing 
Kaplan-Meier survival curve of two different groups 

Error! Reference source not found.. To overcome this 
weakness, a significance test can be implemented.  
Log-rank test is a significance test that can provides 
chance to predict survival probabilities and to contrast the 
survival between groups. As Error! Reference source 
not found. proposed that the log-rank test not able to test 
the consequent of the other explanatory variables but it 
normally used to examination whether the observed 
groups have statistically different in survival times. This 
study aims to find out the treatment that proposes longer 
estimated survival time for the heart failure patients 
based on a significance test, Log rank test and to prove 
that the result obtained from the investigated study is 
correct. 

 
2. METHODOLOGY 

Log Rank Test 
The log rank test implements for the future study. The log 
rank test is the most common technique of contrasting the 
survival curves between different groups which takes the 
whole observation period into account [4][5].The log 
rank test followed the same assumptions of Kaplan–
Meier method hence it would be an appropriate test for 
this study. The log-rank test addresses the null hypothesis 
of there the probability of an event is same for any time 
point. These exposures can help in define whether there 
is significance difference between two treatments.  The 
log rank statistic is approximately distributed as chi-
square test statistic and the formula is as follows Error! 
Reference source not found.: 
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where 
 jtO - total of the observed number of events (deaths) 

in the j  th group of treatment over time  

jtE - total of the expected number of events (deaths) 

in the j  th group of treatment over time  
 = 1, 2j  
The observed and expected numbers of events at every 

single event time in each group need to calculate before 
calculate the test statistic. The expected number of events 
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is solved at each event time in each group according to 
the following equation:  
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ijtN - number at risk in the thj  group of treatment at i  
th ordered time  

it
O - number of observed events (deaths) at i  th ordered 
time  

it
N - total the number at risk at  i th ordered time 

 = 1, 2j   
 = 1, 2, 3..., i n  
The test statistic is approximately distributed as chi-

square with 1k −  degree of freedom, where k  is the 
number of comparing groups. The critical value for the 
test 2

,  can be learning in the table of Percentage 

Points of the 2 Distribution with significance level of 
0.05. 

 
3. RESULTS AND DISCUSSION 

The log rank test used to define whether there is 
significance difference between Active ACE inhibitor 
treatment and Placebo treatment. The null hypothesis and 
the alternative hypothesis are stated as below. 
Null hypothesis, 0H : ( ) ( )1 2S t S t=  / There is no 
difference regarding survival among two treatments. 
Alternative hypothesis, aH : ( ) ( )1 2S t S t  / There is 

difference regarding survival among two treatments 
 

Table-I: Log rank test’s output for Placebo and Active 
ACE inhibitor group. 

 
Table-I displays the output of log rank statistics. The 

log rank statistic for the treatment group is 21.273 and the 
p value is 0.000. Since the log rank statistic 2  = 21.273 

is larger than critical value,  2
0.05,1  = 3.841; the p-value 

(0.00) is less than the significance level of 0.05 hence the 
null hypothesis is rejected and there is difference 
regarding survival among Active ACE inhibitor 
treatment and Placebo treatment. 
  
4. CONCLUSION 

The log rank test result showed that there are enough 
evidence to reject the null hypothesis of there is no 
difference regarding survival among two treatments and 
conclude there is difference regarding survival among 
Active ACE inhibitor and Placebo at 5% level of 

significance. It proved the result obtained from the 
investigated study by using Kaplan-Meier estimator is 
correct. As a nutshell, the Active ACE inhibitor is the 
treatment which can proposes longer survival time for the 
heart failure patients compared to Placebo. This 
treatment should be wisely using for the heart failure 
patients. In future study, investigation on other 
treatments in heat failure diseases can develop by using 
Kaplan-Meier estimator method and log rank test to find 
out the most effectiveness treatment for heart failure 
patients. Since, there are other treatments besides Active 
ACE inhibitor and Placebo.  
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 Chi-Square df Sig. 
Log Rank (Mantel-

Cox) 21.273 1 0.000 




