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Inspiratory Flow Rate for the Evaluation of Bronchodilator in Patients with COPD

Jae Joong Baik, M.D., Keon Uk Park, M.D. and Yeontae Chung, M.D.

Department of Internal Medicine, National Medical Center, Seoul, Korea

Background: Although there are improvements of clinical symtoms after bronchodilator inhala-
tion in COPD patients, it has been noted that there was no increase of FEV, in some cases. FEV,
did not reflect precisely the improvement of ventilatory mechanics after bronchodilator inhalation
in these COPD patients. The main pathophysiology of COPD is obstruction of airway in expiratory
phase but in result, the load of respiratory system is increased in inspiratory phase. Therefore the
improvement of clinical symptoms after bronchodilator inhalation may be due to the decrease of
inspiratory load. So we performed the study which investigated the effect of bronchodilator on
inspiratory response of vetilatory mechanics in COPD patients.

Methods: In 17 stable COPD patients, inspiratory and expiratory forced flow-volume curves
were measured respectively before bronchodilator inhalation. 10mg of salbutamol solution was
inhaled via jet nebulizer for 4 minutes. Forced expiratory and inspiratory flow-volume curves were
measured again 15 minutes after bronchodilator inhalation.

Results: FEV,, FVC and FEV|/FVC% were 0.9210.341,(38.3+14.9% predicted), 2.5+0.81L
(71.1+21.0% predicted) and 43.1£14.5% respectively before bronchodilator inhalation. The values
of increase of FEV,, FVC and PIF(Peak Inspiratory Flow) were 0.15+0.13L(relative increase: 17.0
%), 0.5810.38 1.(29.0%) and 1.0+0.56L/sec(37.5%) respectively after bronchodilator inhalation.
The increase of PIF was twice more than FEV, in average(p <0.001). The increase of PIF in these
patients whose FEV, was not increased after bronchodilator inhalation were 35.0%, 44.0% and 55.5
% respectively.

Conclusion: The inspiratory parameter reflected improvement of ventilatory mechanics by

inhaled bronchodilater better than expiratory parameters in COPD patients.
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Table 1. Characteristics of Patients(n=17)

Characteristics
age 65.5+9.4
M:F 14 :3
FEV, 0.9240.34L.(18.3+14.9% predicted)
FVC 2.25+0.81L(71.1+21.0% predicted)

FEV/FVC % 43.1+14.5%
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Fig. 1. The relative increase of ventilatory parameters
after bronchodilator inhalation
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Fig. 2. The relationship between FEV; and PIF
before and after bronchodilator inhalation in
individual patients
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Fig. 3. The relationship between FVC and PIF before
and after bronchodilator inhalation in indivi-
dual patients
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Table 2. The changes of Parameters before and after Bronchodilator Inhalation

bronchodilator .
parameters — ‘relative increase
before inhalation after inhalation
FEV1 0.92+0.34L 1.08+0.38L 17.0%
FVC 225+0.8IL 2.821+0.85L 29.0%
FEV\/FVC% 43.1+143% 39.04+0.12% -95%
PIF 2.82+1.18 Lysec 3.85+1.52 Lfsec 37.5%

Table 3. Comparison between flow Responder
and Volume Responder before Bron-
chodilator Inhalatation

Flow Volume
responder(n=6) responder(n=11)*

FEV, 0.8+042L 1.0:+0.29L
FVC 2.1840.59L 2.28+0.94L
FEV(/FVC % 35.6+12.2% 47.231+14.4%
PIF 2.53+1.27 Lfsec  2.96+1.18L/sec

* Criteria by Pare : DFEVI/DFVC < 117)

Table 4. Change of Parameters after Broncho-
dilator Inhalation

Flow Volume
responder(n=6) responder(n=11)*

AFEV, 19.44+134% 15.7+15.3%
AFVC 13.6+12.7% 3744+2238%
APIF 44.83+16.1% 33.4x164%

* Criteria by Pare : DFEVI/DFVC<1'"
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Table 5. Reproducibility of Parameters by ATS Criteria

FEV, FVC PIF p value
before inhalation 10.6+:8.4% 18.0£109% 132411.1% p>0.05
after inhalation 82+6.7% L1+ 7.8% 104+ 7.7% p>0.05

(the largest value — the second largest value)

X 100(%)
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