
Section S1  

 

About the population:  

According to the criteria developed in 2005 by the National Institute of Child Health and Human 
Development Workshop, preterm Infants are those who were born with a gestational age of less than 37 
weeks. [1]   

 

About the condition: 

The incidence of respiratory distress syndrome (RDS) in premature infant is proportionally 

increased as the gestational age of the baby decreased. [2] A preterm infant could experience 

apnea due to the immature development of the lung and reduced production of surfactant; 

moreover, the reduced of rib cage compliance, floppy airways, and immature responsiveness of 

respiratory centers and chemoreceptors are additional etiologies to the respiratory failure. [3] 

 

About the intervention: 

As opposed to any other method of support that relied on pressure to deliver non-invasive 

respiratory support, NIV-NAVA utilized electrical diaphragm activity to initiate and assist 

inspiratory effort. Any non-invasive respiratory support system that continuously maintains 

positive end expiratory pressure (> +1 cmH2O) with inspiratory support activated by electrical 

diaphragmatic activity and detected by transesophageal, subcutaneous, or transcutaneous sensors 

was considered NIV-NAVA in our study. [4] 

About the Ventilation modes: 

NCPAP  



Regardless of flow rate or oxygen need, we defined non-invasive continuous positive end 

expiratory pressure at a specified pressure larger than +1 cmH2O as NCPAP. 

 

NIPP  

Non-invasive continuous positive end expiratory pressure (NIPPV) was defined as continuous 

positive end expiratory pressure (nCPAP) with any extra inspiratory support, either not 

synchronized with breathing or activated by mechanisms other than electrical diaphragm activity. 

 

Section S2 

The following keywords were used for the systematic search: 

1. exp Obstetric Labor, Premature/ or exp Premature Birth/ or exp Infant, Premature/ or exp 

Infant, Newborn/ 

2. Premature$.mp. 

3. Infant$.mp. 

4. Newborn$.mp. 

5. exp Respiratory Distress Syndrome/ 

6. Respiratory Distress Syndrome$.mp. 

7. Respiratory Distress$.mp. 

8. exp Birth Weight/ 

9. Low birth weight$.mp. 

10. Neonatal lung disease$.mp.  

11. exp Intubation, Intratracheal/ or exp Intubation/  

12. Intubation$.mp.  



13. Mechanical ventilation$.mp. 

14.  exp Ventilator Weaning/  

15. Ventilator weaning$.mp. 

16. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 

17. Neurally adjusted ventilation$.mp. 

18. Neurally adjusted ventilatory assist$.mp. 

19. 12 or 13 

20. Respiration, Artificial / or exp Noninvasive Ventilation/ 

21. Noninvasive ventilation$.mp. 

22. exp Interactive Ventilatory Support/ 

23. exp Positive-Pressure Respiration/ or exp Continuous Positive Airway Pressure/ 

24. Continuous positive airway pressure$.mp. 

25. exp Intermittent Positive-Pressure Ventilation/ 

26. Intermittent positive-pressure ventilation$.mp. 

27. 15 or 16 or 17 or 18 or 19 or 20 or 21 

28. exp Randomized Controlled Trial/ or exp Clinical Trial/ 

29. Trial$.mp. 

30. 23 or 24 

31. 16 and 19 and 27 and 30 

 

 

 

 



 

Section S3: Supplementary Outcomes  

Supplementary Figure S1: Comparison Between NIV- NAVA Versus NCPAP, outcome 
“Desaturation” 
 

 
 
 
Supplementary Figure S2: Comparison Between NIV- NAVA Versus NIPP, outcome 
“Desaturation” 

 
 
 



Supplementary Figure S3: Comparison Between NIV- NAVA Versus NIPP, outcome 

“Bradycardia” 

 
 
 
 

Supplementary Figure S4: Comparison Between NIV- NAVA Versus NCPAP, outcome “Apnea” 

 

 



Supplementary Figure S5: Comparison Between NIV- NAVA Versus NCPAP, outcome “Patent 

ductus arteriosus (PDA)” 

 

 

Supplementary Figure S6: Comparison Between NIV- NAVA Versus NCPAP, outcome 

“Intraventricular hemorrhage (IVH)” 

 

Study or Subgroup
1.20.1 Primary ventilation mode
Kallio, 2019
Yagui, 2019
Subtotal (95% CI)
Total events
Heterogeneity: Tau² = 0.00; Chi² = 0.29, df = 1 (P = 0.59); I² = 0%
Test for overall effect: Z = 0.63 (P = 0.53)

1.20.2 Post-mechanical ventilation extubation
Shin, 2022
Subtotal (95% CI)
Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 0.83 (P = 0.40)

Total (95% CI)
Total events
Heterogeneity: Tau² = 0.00; Chi² = 0.50, df = 2 (P = 0.78); I² = 0%
Test for overall effect: Z = 0.94 (P = 0.35)
Test for subgroup differences: Chi² = 0.21, df = 1 (P = 0.65), I² = 0%
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Supplementary Figure S7: Comparison Between NIV- NAVA Versus NCPAP, outcome “Mean 

time to full enteral feeding (days)” 

 

 

 

Supplementary Figure S8: Comparison Between NIV- NAVA Versus NCPAP, outcome “Mean 

pCO2” 

 

 

Study or Subgroup
1.6.1 Primary ventilation mode
Kallio, 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.54 (P = 0.59)

1.6.2 Post-mechanical ventilation extubation
Shin, 2022
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.92 (P = 0.36)

Total (95% CI)
Heterogeneity: Tau² = 0.17; Chi² = 1.03, df = 1 (P = 0.31); I² = 3%
Test for overall effect: Z = 0.23 (P = 0.82)
Test for subgroup differences: Chi² = 1.03, df = 1 (P = 0.31), I² = 2.9%
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Study or Subgroup
1.30.1 Primary ventilation mode
Kallio, 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.23 (P = 0.22)

1.30.2 Post-mechanical ventilation extubation
Shin, 2022
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.83 (P = 0.41)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.23, df = 1 (P = 0.63); I² = 0%
Test for overall effect: Z = 1.40 (P = 0.16)
Test for subgroup differences: Chi² = 0.23, df = 1 (P = 0.63), I² = 0%
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Supplementary Figure S9: Comparison Between NIV- NAVA Versus NCPAP, outcome “Mean 

pH” 

 

 

 

 

 

Supplementary Figure S10: Comparison Between NIV- NAVA Versus NIPP, outcome 

“Respiratory rate (RR)” 

 

Study or Subgroup
1.29.1 Primary ventilation mode
Kallio, 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.13 (P = 0.90)

1.29.2 Post-mechanical ventilation extubation
Shin, 2022
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.56 (P = 0.58)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.00, df = 1 (P = 0.95); I² = 0%
Test for overall effect: Z = 0.57 (P = 0.57)
Test for subgroup differences: Chi² = 0.00, df = 1 (P = 0.95), I² = 0%
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Supplementary Figure S11: Comparison Between NIV- NAVA Versus NCPAP, outcome “Fraction 

of inspired oxygen (FiO2)” 

 

Supplementary Figure S12: Comparison Between NIV- NAVA Versus NIPP, outcome “Fraction of 

inspired oxygen (FiO2)” 
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Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)

1.22.2 Post-mechanical ventilation extubation
Shin, 2022
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.25 (P = 0.21)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 1.00, df = 1 (P = 0.32); I² = 0%
Test for overall effect: Z = 0.76 (P = 0.45)
Test for subgroup differences: Chi² = 1.00, df = 1 (P = 0.32), I² = 0.4%

Mean

0.26

0.27

SD

0.07

0.1

Total

20
20

35
35

55

Mean

0.26

0.3

SD

0.04

0.1

Total

20
20

35
35

55

Weight

63.7%
63.7%

36.3%
36.3%

100.0%

IV, Random, 95% CI

0.00 [-0.04, 0.04]
0.00 [-0.04, 0.04]

-0.03 [-0.08, 0.02]
-0.03 [-0.08, 0.02]

-0.01 [-0.04, 0.02]

NIV-NAVA NCPAP Mean Difference Mean Difference
IV, Random, 95% CI

-0.1 -0.05 0 0.05 0.1
Favours [NIV-NAVA] Favours [NCPAP]


