ASSESSMENT OF AIRWAY REVERSIBILITY IN ASTHMATIC CHILDREN
USING FORCED OSCILLATION TECHNIQUE - A SINGLE-CENTER

EXPERIENCE FROM NORTH INDIA
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Background: Lung function testing is recommended for the management of asthma. Due to

imitations of conventional spirometry in pediatric patients, forced oscillation technique (FOT) has
been studied with promising results. In this study, airway reversibility was assessed after inhaled
salbutamol in asymptomatic children with suspected asthma using impulse oscillometry (I0) in a
pediatric asthma clinic of a tertiary care referral hospital in North India.

Design: Prospective interventional study over 1-year period.

Subjects and methods: Asymptomatic children between 2 and 18 years of age, with history of
episodic cough and/or breathing difficulty with one of the following: =3 episodes in previous 12
months or Symptoms more at night or early morning or Symptomatic relief with bronchodilator use
were included. Those who received recent bronchodilators, had uncontrolled symptoms or were
not able to perform the FOT were excluded. Baseline and postbronchodilator pulmonary functions
were assessed using FOT. Airway resistance and reactance were monitored at various
frequencies. R5 and R19 depicted resistance at total and large airways, respectively, whereas
smaller airways resistance was calculated by their difference (R5-R19).Reactance was measured
at 5 Hz (X5).Fres, point at which X5 value is zero, was monitored for all the attempts.
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The newer evolution in pediatric lung function measurement:
Impulse Oscillometry using Forced Oscillation Technique

Results: Among the 345 enrolled children, baseline mean * standard deviation total airway
resistance (R5), central airway resistance (R19), peripheral airway resistance (R5-R19),
reactance (X5), and resonant frequency (Fres) were 6.85 + 2.60, 5.23 + 1.93, 1.6 £ 1.16, and -
2.54 £ 1.36 cmH20/L/s and 17.28 £ 3.06 Hz. The median (interquartile range) percentage
change after inhaled salbutamol was 19.9 (11.40, 29.12), 22.86 (6.88, 38.76), 14.08 (3.40,
22.62), 39.20 (8.20, 62.39), and 15.79 (8.33, 27.27) in respective parameters. All changes were
statistically significant. The airway resistance at all frequencies was maximum in preschool
children. Reactance became less negative with reduction of resonant frequency as the age
advanced. The studied respiratory variables were in maximum negative correlation with height,
followed by body mass index.

Conclusions: FOT is a simple technique for monitoring lung functions in children during
asthma management.

Similar evidence: Komarov H et al2 have similarly studied the utility of Impulse
Oscillometry against the conventional spirometry and found it to be comparable to
spirometry in measurement of lung function in asthmatic children. Zing J3 in their
study on asthma control in preschool children also showed that the asthma control
Is superior when treatment ismonitored and titrated by IOT and FeNO.
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“The newer evolution in pediatric lung function measurement: Impulse
Oscillometry using Forced Oscillation Technique has found its utility
in the measurement of lung function where spirometry becomes
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difficult and not feasible. Smaller children especially 2-5 years old,
in the COVID pandemic the impulse
oscillometry technique is more convenient, reliable and less aerosol
generating. This technique requires lesser time, lesser cooperation
and hence the lung functions of asthmatic children which have been
hitherto not monitored regularly, now can be monitored and treatment
titrated effectively for better outcomes by early and objective
recognition of small airway dysfunction.”
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