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Prediction of Brobchodilator Response by Using FEF;s ~75¢, in Adult
Patient with a Normal Spirometry Result

Se Hwan Park, MD, Seung Yup Lee, MD,, Seung Mo Kang, M.D,, Choon Sik Seon, M.D,, Hyun Kyung
Kim, M.D,, Byoung Hoon Lee, Ph D, Jae Hyung Lee, PhD, Sang Hoon Kim, Ph D,

Division of Pulmology and Allergy, Department of Internal Medicine, Eulji Medical Center, Eulji University School of Medicine,
Korea

Background: When patients with chronic respiratory symptoms have a normal spirometry result, it is not always
easy to consider bronchial asthma as the preferential diagnosis, Forced expiratory flow between 25% and 75%
of vital capacity (FEF,s~7sy) is known as a useful diagnostic value of small airway diseases. However, it is not
commonly used, because of its high individual variability., We evaluated the pattern of bronchodilator
responsiveness (BDR) and the correlation between FEF,s5~7s, and BDR in patients with suspicious asthma and
normal spirometry.

Methods: Among patients with suspicious bronchial asthma, 440 adult patients with a normal spirometry result
(forced expiratory volume in one second [FEVi)/forced vital capacity [FVC] =70% & FEVi% predicted =80%) were
enrolled. We divided this group into a positive BDR group (n=43) and negative BDR group (n=397), based on
the result of BDR, A comparison was carried out of spirometric parameters with % change of FEV; after bron-
chodilator (4FEV1%).

Results: Among the 440 patients with normal spirometry, FEF,s~75x% predicted were negatively correlated with
AFEV% (r=—0.22, p<0.01), and BDR was positive in 43 patients (9.78%). The means of FEFss~75% predicted
were 64.0114.5% in the BDR (+) group and 72.9120.8% in the BDR (—) group (p<0.01). The negative correlation
between FEF2s~+5¢% predicted and 4FEV1% was stronger in the BDR (+) group (r=—0.38, p=0.01) than in the
BDR (—) group (r=—0.17, p<0.01). In the ROC curve analysis, FEF2s~7sy at 75% of predicted value had 88.3%
sensitivity and 40.3% specificity for detecting a positive BDR,

Conclusion: BDR (+) was not rare in patients with suspicious asthma and normal spirometry. In these patients,
FEF25~75% predicted was well correlated with BDR,
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Table 1, General characteristics and pulmonary function test of patients

Variable Total (n=440) BDR positive (n=43) BDR negative (n=397) p-value*
Age, yr 578+173 5024204 585+16.8 <0.001
Sex, M : F 129 : 311 15:28 114 : 283 10
Spirometric outcomes, %
FVC% predicted 929+116 938+93 928+118 0.584
FEV1% predicted 972+138 934+127 976+138 0.057
FEV4/FVC 772+53 754+39 774+54 0.004
FEF25~754% predicted 720+204 641+145 7294208 0.001
AFEV,% " 37£53 16.0+38 24+35 <0.001

*p-value between BDR positive and BDR negative, TPercent changes of FEV; after bronchodilator inhalation,
BDR: bronchodilator response; FVC: forced vital capacity; FEV+: forced expiratory volume in one second,

Table 2, Correlations between 4FEV:1% and other spirometric values

AFEV %"
Variable
Total BDR positive BDR negative
FVC% predicted r=0.01 (p=0.78) r=0.05 (p=0.73) r=—0.10 (p=0.84)
FEV1% predicted r=—0,10 (p=0.03) r=0.16 (p=0.32) r=—0,08 (p=0.10)
FEV1/FVC r=—0.18 (p<0.,01) r=—0.33 (p=0.03) r=—0,14 (p<0.01)
FEF25~75%% predicted r=—022 (p<0.01) r=—0.38 (p=0.01) r=—0.17 (p<0.01)
Age r=—0.06 (p=0.20) r=0.35 (p=0.02) r=0.01 (p=0.88)

*Percent changes of FEV; after bronchodilator inhalation,

BDR: bronchodilator response; FVC: forced vital capacity; FEVi:
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Figure 1, (A) Correlation between % change of FEV; after bronchodilator (4FEV1%) and FEFus~75%% predicted value
in total patients with suspicious asthma and normal spirometry (r=—0.22, p<0.01) and (B) correlation between AFEV:1%
and FEV1/FVC in total patients with suspicious asthma and normal spirometry (r=—0.18, p<0.01), Among 43 patients
with positive bronchodilator response (4FEV1% =12%), the number of patients with FEF25-~759 more than 80% predicted
value is four and that of patients with FEV4/FVC more than 80% is seven, FVC: forced vital capacity; FEVs: forced
expiratory volume in one second; FEFus~7s0: forced expiratory flow between 25 and 75% of vital capacity.
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Figure 2, (A) ROC curve of FEFss-~75%% predicted for bronchodilator responsiveness as a change of more than 12%
and 200 mL in FEVy (p<0.01) and (B) ROC curve of FEV4/FVC for bronchodilator responsiveness as a change of
more than 12% and 200 mL in FEV; (p=0.03), The inflection value for FEFss~7s0 is at 75% of predicted value and
that for the FEV4/FVC ratio is at 79% of predicted value, ROC: receiver operating characteristic; AUC: area under curve;
FEFos~759: forced expiratory flow between 25 and 75% of vital capacity; FVC: forced vital capacity; FEV;: forced ex-
piratory volume in one second,
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