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[ Abstract] Objective To explore the treatment outcome of the strategy of early extubation and then switching
to non-invasive mechanical ventilation in children with acute respiratory failure, and the safety and feasibility of using the
strategy to replace traditional methods. Methods A total of 102 children, aged between 1 month to 14 years old, who had
acute respiratory failure and were admitted to the pediatric ICU of West China Second University Hospital, Sichuan
University between January 2019 and December 2020 were enrolled and randomly assigned to treatment group 1 (n=>55)
and treatment group 2 (n=47). In addition, 53 children who had the same condition in the 12 month prior to the
beginning of the study were included in the control group. In the two treatment groups, the patients were extubated first,
and then weaned off the ventilator. In group 1, when the patient met the invasive-non-invasive switching criteria, the
tracheal tube was pulled out and non-invasive bi-level positive airway pressure (BiPAP) ventilation was used for
respiratory support. In group 2, high-flow nasal cannula (HFNC) oxygen therapy was used for respiratory support. The
traditional progressive weaning method was adopted for the control group (extubing and weaning were performed at the
same time). The incidence of ventilator-associated pneumonia (VAP) during the period of tracheal intubation was
compared and the mortality of the two groups was evaluated from the point when the patients were recruited. At the time
of extubation in the treatment groups and extubation plus weaning in the control group, the pressure support levels, or PC
above PEEP, intubation time, sequential time (between 2 treatment groups only), weaning failure rate, and the incidence
of laryngeal edema and nasal pressure ulcer were compared. Results The subjects of the study were predominantly
infants (93 cases, 60%) and young children (31 cases, 20%). Among the 155 cases, 82 (53%) were male. There was no
statistical difference in age distribution or gender among the groups. There was no significant difference in the clinical
indicators among the three groups before tracheal intubation. At the time of extubation, the PC above PEEP in the two
treatment groups was higher than that in the control group, and higher in group 1 than that of group 2, the difference
being statistically significant (P<0.05). The intubation time of the two treatment groups was shorter than that of the
control group, and shorter in group 1 than that of group 2 (P<0.05). The sequential time of group 2 was shorter than that

of group 1 (P<0.05). The extubation failure rate and the incidence of VAP in the two treatment groups were lower than
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those in the control group, and there was no statistically significant difference between the two treatment groups. The

incidence of nasal pressure ulcers in group 1 was higher than that in the other two groups (P<0.05). There was 1 death in

treatment group 1, and no deaths in treatment group 2 or the control group. There was no significant difference in

mortality or the incidence of laryngeal edema after extubation in the three groups. Conclusion Early extubation and

then switching to non-invasive mechanical ventilation can be well tolerated by the patients, and can be used in clinical

practice as an effective weaning method for children with acute respiratory failure.
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Fig 1 Patient age distribution in different groups
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Table 1 Baseline data of the treatment groups and the control group before invasive mechanical ventilation

Group HR/min~' RR/min~' SP/mmHg Female/case (%) PCIS pH P/F PaCO,/mmHg Vasoactive drugs/case (%)
1 (n=55) 146+23 48+8 99+15 23 (41.8) 6712 7.331+0.114 149+45 62.69+37.44 18 (32.7)

2 (n=47) 150+25 53+14 97+14 21 (44.7) 6414 7.321+0.112 151+36  41.43+15.77 10 (21.3)

Control (n=53) 154+11 48+12 96+17 29 (54.7) 6511 7.303£0.078 147+43 53.72+20.64 16 (30.1)

F/)(2 1.763 0.592 0.331 1.960 1.511 0.651 1.414 1.699 1.763

p 0.175 0.555 0.719 0.375 0.135 0.524 0.249 0.188 0.414

HR: Heart rate; RR: Respiratory rate; SP: Systolic pressure; PCIS: Pediatric critical illness score; P/F: PaO,/FiO,, mmHg/%; PaCO,: Partial pressure of carbon

dioxide. 1 mmHg=0.133 kPa.



324 PUNT S22 (B2 )

5 53%

R2 BTASWRARILERISE

Table 2 Diagnosis of children in the treatment groups and the control

group
Diagnosis/case (%)

Group

Severe pneumonia Heart failure  Sepsis Others
1 (n=55) 34 (21.94) 6(3.87) 10(6.45) 5(3.22)
2 (n=47) 24 (15.48) 3(1.93) 11(7.10) 9(5.81)
Control (n=53) 23 (14.84) 7(4.52) 17(10.97) 6(3.87)
Total 81 (52.26) 16 (10.32) 38 (24.52) 20 (12.90)
x 3.710 1.345 4.603 2.461
P 0.156 0.398 0.100 0.292
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Table 3 Comparison of main data among group 1, group 2 and the control group after weaning

PC above PEEP/ Weaning Intubation  Sequential o Laryngeal Nasal pressure sore/  Mortality/
Group cmH,0 failed/case (%) time/d time/d VAP/case (%) edema/case (%) case (%) %
1 (n=55) 15.04+1.138" 3 (5.45)° 446+3.10°  4.32+1.063 1(1.81) 3 (5.45) 8 (14.54)" 1(1.81)
2 (n=47) 13.36+2.151*" 2 (4.25)" 544+3.72°°  3.09+0.863 1(2.12)° 1(2.12) 1(2.12) 0(0)
Control (n=53) 9.04%1.125 9 (16.98) 8.26+5.05 5(9.43) 7 (13.21) 1(1.88) 0 (0)
F/)(2 16.074 6.238 15.419 7.165 6.247 4.987 12.110 1.899
P 0.000 0.044 0.000 0.028 0.044 0.083 0.002 0.387
a: P<0.05, vs. control group; b: P<0.05, vs. group 1. 1 cmH,0=0.098 kPa.
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Fig 2 Heart rate, respiratory rate, systolic blood pressure, and SpO, after extubation for 2 hours

1 mmHg=0.133 kPa.
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Table 4 Arterial blood gas results after extubation for 2 days

Group " pH PaCO,/mmHg PaO,/mmHg (PaO,/FiO,)/(mmHg/%)
Day 1 Day 2 Day 1 Day 2 Day 1 Day 2 Day 1 Day 2

1 55 7.41£0.06 7.42+0.05 43.72+9.84 43.17+9.72 79.33+27.93 81.27+43.42 197.49+36.91 193.17+24.73

2 47 7.43+0.04 7.43+0.05 39.4049.11 40.90+9.47 81.60+32.34 83.06+34.04 201.91+28.53 192.79+35.29

Control 53 7.41+0.04 7.42+0.03 42.18+8.69 40.93+8.77 77.60+40.77 79.96+32.60 193.14+25.00 187.76+27.93

FIy 2.927 1.266 2.807 0.654 2.371 2.465 1.074 0.065

P 0.057 0.297 0.064 0.521 0.097 0.089 0.345 0.937
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