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THE COMPARISON OF EFFECTIVENESS FOR AIRWAY CLEARANCE OF MECHANICAL
INSUFFLATION-EXSUFFLATION AND CONVENTIONAL CHEST PHYSIOTHERAPY IN THE
CHILDREN WITH ACUTE RESPIRATORY FAILURE DUE TO ACUTE LOWER RESPIRATORY
INFECTIONS (PRELIMINARY STUDY)

Suwaleeporn Pinkosol

Background: Children with acute respiratory failure due to acute lower respiratory infections
could develop ineffective airway clearance from copious secretion, hypoxemia, dehydration.
Moreover, endotracheal tube intubation, sedative drugs and paralytic agents could cause
ineffective mucociliary clearance and ineffective cough. These factors lead to secretion
encumbrance, increase airway resistance causing airway obstruction, atelectasis or ventilator-
associated pneumonia which could prolong intubation and ICU period. Humidification, secretion
suction and conventional chest physiotherapy (CPT) is the recent technique recommended to
the patients with mechanical ventilatory support. However, there are some limitations of CPT
including trained respiratory physiotherapist requirement and time consumption. Previous
studies have demonstrated the effectiveness of mechanical insufflation-exsufflation (MI-E) in
the children with neuromuscular disease or chronic airway secretion encumbrance to enhance
airway clearance. To date, benefits of MI-E on the patients with acute respiratory failure remain
inconclusive due to insufficient evidence.

Objectives: To compare the effectiveness for airway clearance of MI-E vs. CPT in the children
with acute respiratory failure due to lower respiratory infections.

Study design: Randomized-controlled trial, cross-sectional study, cross-over design

Population: Children aged 6 months to 18 years with acute respiratory failure due to acute lower
respiratory infections who were admitted to the pediatric intensive care unit at Siriraj Hospital.

Methods: The patients were randomized to the MI-E group that start the airway clearance with
MI-E in the morning, then switched to CPT in the afternoon and the CPT group that start the
airway clearance with CPT in the morning, then switched to MI-E in the afternoon. The study
protocol in each group was switched between MI-E and CPT technique everyday for 3 days.
Daily clinical parameters such as heart rate, blood pressure, respiratory rate, SpO2 and
breathing sound scores were recorded both pre-intervention and post-intervention. The sputum
quantity was measured by suction and the sputum quality was evaluated by nurse using 4-point
score after each intervention was finished. The questionnaires were applied by nurses to
evaluate the nurse’s satisfaction on MI-E for airway clearance in 3 aspects for safety,
comfortability and effectiveness. The complications and the tolerance of the patients to MI-E
pressure were evaluated.

Results: Five patients were enrolled in the study, 2 patients randomized in MI-E group and 3
patients in CPT group. The median age was 10 months (range 6 -20 months). There were no
differences in baseline characteristic data due to cross-over designed study and the respiratory



severity as indicated by Pediatric Respiratory Severity Score (PRESS) was in the severe severity.
The mean sputum volume from using MI-E for airway clearance was more than using CPT
(0.2040.13 vs 0.12+0.08 ml; p = 0.125) similar to the mean 4-point score for evaluate the
qualitative sputum amount but have no statistic signification. The mean score of nurse’
satisfaction on MI-E was more than CPT technique in the aspect of comfortability (8.47+0.60
vs. 7.730.83; p =0.138) and effectiveness (8.20+0.30 vs. 7.87+0.50; p = 0.414). In the aspect
of safety, the nurses were satisfied with CPT more than MI-E technique but without statistic
signification (8.40+0.36 vs. 8.20+0.69 point; p= 0.461). In this study, MI-E setting was mean
inspiratory pressure/mean expiratory pressure as +26.7+3.7/-28.0+4.9 cm H,0 with oscillation
feature at frequency 20 Hz and mean amplitude 2.60 cm H20 with pre-oxygenation. There were
no complications and no significant change in vital signs or desaturation were observed while
using MI-E technique.

Conclusion: MI-E may have the benefit on airway clearance and may be used to substitute CPT
because of the effectiveness better than CPT, safety in the patients with acute respiratory
failure or acute lower respiratory infections, and practicality.

Key words: Lower respiratory infections, conventional chest physiotherapy, mechanical
insufflations-exsufflation



