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 Asthma is the most common chronic inflammatory condition affecting the 

lower airways among children. Asthma may influence right ventricular (RV) function and 

patients may develop right ventricular hypertrophy, pulmonary hypertension and cor 

pulmonale. The main objective of this study is to determine RV dysfunction in asymptomatic 

asthmatic children as detected by tissue Doppler echocardiography (TDE).  

 In this cross-sectional study, 31 cases suffering from mild intermittent asthma, and 

31 age/gender-matched healthy controls were evaluated according to standard 

echocardiography, pulsed-wave Doppler (PWD), TDE, and pulmonary function tests on 

spirometry.  

 We did not observe a statistically significant difference between cases and controls 

as far as RV wall, RV diameter, and ejection fraction (EF) were concerned. PWD indices of 

both ventricles were not significantly different between the two groups. TDE evaluation of  

RV diastolic function revealed that  annular peak velocity early diastole (E’), annular peak 

velocity late diastole (A’), and E’/A’ ratio had significant differences between the two groups 

(P = 0.001, respectively). Isovolumic relaxation time (IVRT) and myocardial performance 

index (MPI) of the lateral tricuspid annulus differed significantly in asthmatic children 

compared to healthy children (p = 0.002 and p = 0.001, respectively). There were no 

significant differences in regard to PEF, FVC, and FEV1/FVC between the two groups. 

 Despite normal clinical and standard echocardiographic findings, subclinical 

diastolic impairment of right ventricular function was determined. The findings of this study 

suggest that assessment, detection, and monitoring of RV diastolic function play an important 

role among well-controlled, mild intermittent asthmatic patients. 
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Materials and Methods 

Echocardiography  
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Statistical Analysis 

Results 

Table 1. Mean comparison (±SD) of clinical characteristics in the two groups 

Characteristic Case group (n=31) Control group (n=31) P 

Male/female 15/16 13/18 0.799 

Age (years) 9.35±2.39 8.81±2.24 0.362 

BMI (Kg/M2) 17.77 ± 2.43 17.93 ± 3.61 0.838 

Body weight (kg) 28.43±6.21 29.30 ± 6.32 0.587 

Heart rate (beat/min) 96.67±10.07 98.41±7.32 0.439 

Respiratory rate (breath/min) 15.33±5.77 14.56±4.49 0.560 

Systolic BP (mmHg) 102.12±7.40 105.50±8.51 0.100 

Diastolic BP (mmHg) 77.70±7.85 79.20±8.55 0.475 

 BMI: body mass index, BP: blood pressure,   
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Table 2. Mean (±SD) comparison of pulmonary function test findings in the two groups  

Characteristic Case group (n=31) Control group (n=31) P 

PEF 80.78±6.9 83.94±7.9 0.090 

FEV1 80.51±8.7 84.92±8.5 0.048 

FVC 85.11±6.5 88.30±7.3 0.074 

FEV1/FVC 82.81±5.8 86.61±9.7 0.066 

FEV1 forced expiratory volume in 1 s; FVC forced vital capacity, PEF peak expiratory flow 

Table 3. Mean (±SD) comparison of of PWD echocardiographic measures in the two groups 

Characteristic Case group (n=31) Control group (n=31) P 

LVEF (%) 64.90±3.24 65.4± 6.20 0.909 

Free RV wall thickness mm) 5.25±1.32 5.12±0.99 0.658 

RV diameter (mm) 23.45±2.33 23.34±2.47 0.862 

Tricuspid E (cm/s) 86.67±9.37 91.58±13.10 0.095 

Tricuspid A (cm/s) 55.24±9.95 52.63±10.95 0.331 

Tricuspid E/A 1.68±0.25 1.77±0.27 0.178 

Tricuspid  E- DT (ms) 128.58±17.39 126.77±15.81 0.670 

A peak velocity late diastole, DT deceleration time, E peak velocity early diastole, EF ejection fractional of the left ventricle 
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Table 4. Mean (±SD) comparison of TDE indices in tricuspid annular in the two groups 

Characteristic Case group (n=31) Control group (n=31) P 

E’ (cm/s) 15.51±0.91 13.58±1.09 0.001 

A’ (cm/s) 4.40±0.69 7.68±0.24 0.001 

E’/A’ 3.56±0.46 1.73±0.11 0.001 

S’ (cm/s) 10.21±2.59 9.45±1.67 0.180 

IVRT (ms) 50.74±7.58 45.00±6.00 0.002 

RVMPI (%) 0.39±0.02 0.34±0.02 0.001 

Discussion 
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Conclusion 

Acknowledgements 

 We extend our gratitude to the staff of the pediatric ward 

for their assistance in collecting the data. This work was 

performed in partial fulfillment of the requirements for the 

degree of Medical student (Davod Afarideh) at the School of 

Medicine, Arak University of Medical Sciences, Arak, Iran. 

Conflict of interest 

 

References 
 

 

 

 

 

 

 



Journal of Kerman University of Medical Sciences 2019, Vol. 26, Issue 3 

199 

 

 

 

 

‐

 

 

 

 

 

 

 

 

 

 

 

 

 




