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1. Introduction  

Rheumatic heart disease (RHD) is considered a 

manifestation of poverty and low socio-economic 

conditions in a country. The prevalence of silent RHD 

is 21.1 per 1000 children, and this is seven times 

higher than children who are known to have RHD 

based on clinical symptoms.1,2 RHD is preceded by 

acute rheumatic fever caused by an autoimmune 

response from Streptococcus group A, which causes 

inflammation of the heart valves. Systemic 

inflammation usually occurs 2-4 weeks after infection 

with Streptococcus group A.2 The role of inflammatory 

markers in cardiovascular disease has been studied 

extensively, and there is a consistent relationship 

between the two. Neutrophil to lymphocyte ratio (NLR) 

is a new additional parameter in this list of 

inflammatory markers. NLR is obtained from the 

leukocyte count with the type of leukocyte count. NLR 

is an inexpensive, easily available, and widely available 

inflammatory marker that can assist in assessing the 

risk level of patients with various cardiovascular 

diseases in addition to commonly used markers. NLR 

is widely used as a prognostic marker in various 

cardiovascular disorders, including coronary heart 

disease, arrhythmias, postcoronary artery bypass 

surgery, and heart failure.3-7 
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A B S T R A C T  

Background: Monitoring the performance of the cardiac function is a must 
in monitoring patients with rheumatic heart disease (RHD). 

Echocardiography is the main diagnostic tool that plays a role in monitoring 
heart function, but the existence of this tool is only in tertiary health services 

and generally requires special expertise. This study aims to determine the 
correlation between the neutrophil to lymphocyte ratio (NLR) and markers of 

cardiac function performance on echocardiography, namely ejection fraction, 
fraction shortening, and E/A ratio in children with rheumatic heart disease 

at Dr. M. Djamil General Hospital, Padang, Indonesia. Methods: This was 
an analytical observational study with a cross-sectional approach. A total of 

34 subjects were included in this study. Data analysis using SPSS was 
univariate and bivariate, with p<0.05. Results: There was a correlation 

between the NLR value and the echocardiographic ejection fraction (EF) 
parameter (p>0.05) with a very weak correlation strength, while the 

correlation between the NLR value and the FS echocardiography parameter 

(p<0.05), the direction of the correlation formed is positive with a strong 
correlation weak (r=0.388). As for the correlation of NLR values with 

echocardiographic parameters E/A (p<0.05), the direction of the correlation 
formed was positive with a weak correlation strength (r=0.353). Conclusion: 

There is a weak correlation between NLR values with FS and E/A 
echocardiographic parameters and no correlation between NLR and EF 

echocardiographic parameters in rheumatic heart disease patients at Dr. M. 

Djamil General Hospital, Padang, Indonesia. 
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Monitoring of cardiac function performance is a 

must in the monitoring of patients with RHD. 

Echocardiography is the main diagnostic tool that 

plays a role in monitoring heart function, but the 

existence of this tool is only in tertiary health services 

and generally requires special expertise. This is a 

problem, and difficult to monitor RHD patients in 

primary and secondary health services. Exploration of 

new, simpler diagnostic markers has become urgent to 

facilitate the diagnosis and monitoring of cardiac 

performance in RHD patients.8-10 This study aims to 

determine the correlation between NLR and markers of 

cardiac function performance on echocardiography, 

namely ejection fraction, fraction shortening, and E/A 

Ratio in children with rheumatic heart disease at Dr. 

M. Djamil General Hospital, Padang, Indonesia.  

 

2. Methods 

This study was an analytic observational study 

with a cross-sectional approach. A total of 34 research 

subjects were included in this study, where the 

research subjects met the inclusion criteria in the form 

of subjects who had been diagnosed with rheumatic 

heart disease and had received treatment and were 

willing to participate in the study, and received 

parental consent. This study was approved by the 

medical and health research ethics committee at Dr. 

M. Djamil General Hospital, Padang, Indonesia.  

The diagnosis of rheumatic heart disease is 

determined by a pediatric cardiology consultant 

pediatrician. NLR is the ratio of the percentage of the 

number of neutrophils divided by the number of 

lymphocytes obtained from the examination of the 

leukocyte count. Ejection fraction is the change in left 

ventricular volume from the end of the diastole phase 

to the end of the systolic phase, measured by the 

Teicholtz method from a long axis parasternal view, 

performed by a pediatric cardiologist consultant 

pediatrician, using Philip HD 11 XE M-Mode 

echocardiography with transducers pediatric 5 MHz. 

The normal ejection fraction value is 56-78%. Fraction 

shortening is the percentage change in the dimensions 

of the left ventricular cavity during systolic contraction 

and is a parameter that is often used to express 

systolic function, measured by echocardiography 

obtained from the change in dimensions from the end 

of diastole to the end of systole on M-mode or 2D 

measurements, using Philip HD 11 XE M-Mode 

echocardiography with transducers pediatric 5 MHz.  

(normal value 28-38%). E/A ratio is the ratio of E and 

A waves, measured by 2-dimensional transthoracic 

echocardiography with a pulsed wave (PW) Doppler 

spectrum using an apical 4 chamber view where the 

probe is placed at the tip of the mitral valve (mitral 

inflow tract) (normal value 1.5- 2,3).  

Univariate analysis was used to describe each 

research variable. Data analysis on categorical 

variables is presented in the form of frequencies and 

percentages and numerical variables using mean 

values and standard deviations. The correlation 

between the two numerical data was tested using the 

Pearson correlation test if the data distribution was 

normal and the Spearman correlation test if the data 

distribution was not normal. A p-value <0.05 is 

considered a significant correlation. Correlation 

strength: 0.00-0.199 (very weak), 0.2-0.399 (weak), 

0.4-0.599 (medium), 0.6-0.799 (strong), 0.80-1.00 

(very strong). The test was carried out with a 95% 

confidence interval (CI) and α = 0.05. The conclusion 

from the test results is that if the p ≤ 0.05, then H0 is 

rejected. All data analysis using the SPSS program. 

 

3. Results 

Table 1 shows the average age of the subjects, 

namely 12.97 ± 3.51 years. More than half of the 

subjects (69.6%) were male. Less than half of the 

subjects had normal nutritional status (39.3%), 

malnutrition (33.3%), and obesity (21.2%). Less than 

half of the subjects had mild and moderate mitral 

regurgitation, with 38.2% each. Less than half of the 

subjects had moderate aortic valve disorders (41.2%), 

mild tricuspid valve disorders (29.4%), and a small 

number of subjects had mild pulmonary valve 

disorders (11.8%). 
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Table 1. Baseline characteristics. 

 Characteristics Value 

Age (year), mean ± SD 
   5 – 11 
 12 – 15 
 16 – 18 

12.97 ± 3.51 
9 (27.2) 
15 (45.5) 
9 (27.2) 

Gender, f(%) 
 Male 
 Female  

 
23 (69.6) 
10 (30.3) 

Nutritional status, f(%) 
 Undernourished 

 Normal 
 Overweight 
 Obese 

 
11 (33.3) 

13 (39.3 
2 (6.0) 
7 (21.2) 

Mitral regurgitation, f(%) 
 Mild 
 Moderate 
 Severe 

 
11 (39.2) 
11 (39.2) 
6 (21.4) 

Disorders of the aortic valve, f(%) 
 Mild 
 Moderate 
 Severe 

 
5 (14.7) 
14 (41.2) 
1 (2,9) 

Disorders of the tricuspid valve, f(%) 
 Mild  
 Moderate 

 Severe 

 
10 (29,4) 
1 (2,9) 

0 

Disorders of the pulmonary valve, f(%) 
 Mild 
 Moderate 
 Severe 

 
4 (11, 8) 

0 
0 

Laboratory characteristics, mean±SD 
Hb (gr/dl) 
Albumin (gr/dl) 

 
12.54 ± 1.29 
4.28 ± 0.38 

NLR, mean ± SD 2.47 ± 1.45 

Echocardiographic parameters, mean ± SD  

 EF 66.81 ± 6.30 

 FS 39.75 ± 9.48 

 E/A 2.49 ± 0.61 

 

Table 2. Correlation of NLR values with ejection fraction, fraction shortening, and E/A ratio in rheumatic heart 

disease. 

 
 

NLR value 

Echocardiographic parameters r p-value 

EF 0.098 0.582 

FS 0.388 0.023* 

E/A 0.353 0.041* 

   *p<0.05 significant; Spearman correlation. 

 

 

Table 2 shows that there is a correlation between 

NLR values and EF echocardiography parameters 

(p>0.05) with a very weak correlation strength, while 

the correlation between NLR values and FS 

echocardiography parameters (p<0.05), the direction 

of the correlation formed is positive with a strong, 

weak correlation (r=0.388). As for the correlation of 

NLR values with echocardiographic parameters E/A 

(p<0.05), the direction of the correlation formed was 

positive with a weak correlation strength (r=0.353). 

 

4. Discussion 

In this study, there is a correlation between NLR 

and EF with a weak correlation strength (NLR vs. EF: 

r = 0.128, p = 0.07) and still significant between NLR 

and FS (NLR vs. FS: r = 0.228, p = 0.001). The 
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correlation of NLR values with weak correlation 

strength with EF is possibly caused by differences in 

the NLR cut-off point values. In other studies, it was 

stated that NLR values > 6.5 were independently 

associated with a decrease in EF values.11.12 The 

direction of the NLR correlation to the FS formed is 

positive with a weak correlation strength (r=0.399). In 

addition, there is a correlation between NLR values 

and E/A echocardiographic parameters (p<0.05), with 

the direction of the correlation, formed being positive 

with weak correlation strength (r=0.340). Another 

study stated that high NLR was strongly associated 

with the degree of myocardial damage and negatively 

related to cardiac contractility (EF and FS).13,14 

Inflammation and anti-inflammatory cytokines 

increase significantly when the NLR is greater than 4. 

It is possible that a higher NLR over a longer period of 

time (greater systemic inflammation) and greater 

myocardial damage trigger remodeling and recovery 

processes, which obscures adverse effects on 

myocardial function. NLR is a biomarker for systemic 

inflammation. The correlation between NLR and 

myocardial contraction (EF or FS) suggests that the 

degree of inflammation is associated with contractile 

dysfunction of cardiac function. In addition, high NLR 

values are also associated with left ventricular 

diastolic function in chronic kidney disease. This is 

related to physiological stress by the heart wall, which 

causes an increase in cortisol secretion, which makes 

the heart work harder.15-17                    

Another study reported that the NLR value in RHF 

patients with carditis involvement was higher than in 

healthy patients, which was an average of 1.81 vs. 3.0. 

This suggests a more severe inflammatory process in 

RHF patients with valve disorders.18,19 Another study 

reported that NLR elevation could be used as an 

independent predictor of spontaneous 

echocardiographic contrast in patients with rheumatic 

mitral stenosis. Another study also reported that the 

severity of mitral valve stenosis in RHD increased 

along with an increase in NLR, and when the cut-off 

value is taken at 2.56, it has the strength to predict 

the severity of RHD mitral valve stenosis with a 

sensitivity of 75% and a specificity of 74%. Other 

studies reported that NLR values of 3.0 could predict 

heart failure with a sensitivity of 86.3% and a 

specificity of 77.5%. In addition, an increase in NLR is 

mainly found in a state of infection or after a bacterial 

infection, one of which is Streptococcus infection.20,21  

 

5. Conclusion 

There is a weak correlation between NLR values 

with FS and E/A echocardiographic parameters and 

no correlation between NLR and EF echocardiographic 

parameters in rheumatic heart disease patients at Dr. 

M. Djamil General Hospital, Padang, Indonesia. 
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