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Association of bioaerosol in outdoor air with asthma exacerbation

Watanabe, Tetsushi

3,700,000

We measured the concentrations of airborne protein and endotoxin in outdoor
air and analyzed the data on emergency department (ED) visits for asthma at medical centers for long
period. Moreover, we collected data on meteorological factors that had been reported to be
associated with asthma exacerbation. We examined the association of the levels of these substances
and meteorological factors with the number of ED visits for asthma. The results of a Poisson
regression analysis indicated that endotoxin was a significant factor for ED visits for asthma. On
the other hand, there was no association between protein level and ED visits for asthma.
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Number of emergency department visits for asthmain Kyoto
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Concentration of protein in fine particles in outdoor air in Kyoto
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Concentration of endotoxin in fine (A) and coarse (B) particlesin outdoor air in Kyoto
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Table1l Poisson regressions of protein and endotoxin with meteorological factorson
emergency department visits for asthmain Kyoto

Variable Coef SE p value
Protein (fine particles) (ug/m’) 0.032 0.062 0.609
Intercept -16.566 16.538 0.317
Temperature (°C) 0.046 0.01 <0.001
Relative humidity (%) -0.002 0.009 0.823
Wind speed (nm/s) -0.170 0.172 0.324
Air pressure (hPa) 0.018 0.016 0.264
Endotoxin (fine particles) (EU/nT) 59.792 20.907 0.004
Intercept -18.42 16.674 0.269
Temperature (°C) 0.043 0.010 <0.001
Relative humidity (%) 0.009 0.009 0.333
Wind speed (nm/s) -0.100 0.170 0.556
Air pressure (hPa) 0.019 0.016 0.242
Protein (coarse particles) (pg/m’) -1.011 0.702 0.150
Intercept -12.459 16.738 0.457
Temperature (°C) 0.019 0.01 <0.001
Relative humidity (%) -0.004 0.007 0.588
Wind speed (nm/s) -0.186 0.168 0.270
Air pressure (hPa) 0.014 0.016 0.383
Endotoxin (coarse particles) (EU/m’) 29.637 9.044 0.001
Intercept -13.346 16.85 0.428
Temperature (°C) 0.030 0.011 0.007
Relative humidity (%) -0.007 0.008 0.343
Wind speed (nm/s) -0.210 0.174 0.226
Air pressure (hPa) 0.015 0.016 0.349

Coef: regression coefficient, SE: standard error of the regression
Statistically significant: p <0.05
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Fig.4  Number of emergency department visits by children and adults for asthmain the Fukuoka
metropolitan area
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Fig.5 Concentration of protein (A) and endotoxin (B) in fine and coarse particles in outdoor air in the
Fukuoka metropolitan area

Table2 Poisson regressions of protein and endotoxin with meteorol ogical factors on
emergency department visits by children and adults for asthmain the Fukuoka metropolitan

area
Variables Children Adults
Coef SE p vaue Coef SE p vaue
Protein (fine particles) -0.034 0.047 0.476 0.021 0.054 0.700
Intercept 2484 0862 0.004 0389 0901 0.666
Temperature 0.040 0014 0.003 0.023 0.016 0.143
Relative humidity -0.009 0.009 0.301 -0.003 0.011 0.760
Wind speed -0.339 04157 0.031 0202 0.149 0.175
Endotoxin (fine particles) 71963 30.469 0.018 -30.256 42140 0473
Intercept 1309 0838 0.118 0.887 0.843 0.293
Temperature 0.051 0.015 <0.001 0.019 0.017 0.268
Rel ative humidity -0.002 0.009 0.862 -0.006 0.010 0.531
Wind speed -0.308 0.154 0.045 0.187 0.144 0.195
Protein (coarse particles) 0.010 0388 0.979 0495 045 0277
Intercept 2.145 0.731 0.003 0.480 0.747 0.521
Temperature 0.039 0016 0.016 0011 0.019 0.556
Rel ative humidity -0.007 0.090 0.420 -0.007 0.011 0475
Wind speed -0.313 0165 0.058 0258 0.158 0.101
Endotoxin (coarse particles) 38.909 14.483  0.007 14.265 19.056 0.454
Intercept 1448 0784 0.065 0354 0811 0.662
Temperature 0.033 0014 0.020 0.020 0.016 0.207
Relative humidity -0.003 0.009 0.750 -0.003 0103 0774
Wind speed -0.230 0.155 0.140 0214 0.148 0.149

Coef: regression coefficient, SE: standard error of the regression
Statistically significant: p <0.05
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