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=Abstract=

Effects of Ambient Particulate Matter(PMio) on Peak Expiratory
Flow and Respiratory Symptoms in Subjects with Bronchial Asthma
During Yellow Sand Period

Jeong Woong Park, M.D., Young Hee Lim, M.D., Sun Young Kyung. M.D.,

Chang Hyeok An, M.D., Sang Pyo Lee, M.D.,
Seong Hwan Jeong, M.D., Young-Su Ju, M.D.*

Deparment of Internal Medicine, Gachon Medioal School, Gil Medical Center, Incheon, Korea
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Background : Ambient particles during Asian dust events are usually sized less than 10um, known to be
associated with the adverse effects on - the general populations. But, there has been no considerable
evidence linking these particles to the adverse effects on airways. The objectives of this study was to
investigate the possible adverse effects of Asian dust events on respiratory function and symptoms in
subjects with bronchial asthma.

Patients and Methods @ From march to June 2002, Asthmatic patients who were diagnosed with
bronchial challenge test or bronchodilator response were enrolled. We divided them into three groups;
mild, moderate, and severe, according to the severity. Subjects with other organ insufficiency such as
heart, kidney, liver, and malignancy were excluded. All patients completed twice daily diaries and
recorded peak flow rate, respiratory symptom, and daily activity. Daily and hourly mean pollutant levels
of particulate matter <10 m in diameter(PMyo), nitrogen dioxide(NOy), sulphur dioxide(SOz), ozone(Os)
and carbon monoxide(CO) were measured at the 10 different monitoring sites.
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— Effects of ambient particulate matter(PMio) on peak expiratory flow and respiratory symptoms —

Results : Dust events occured 14 times during the study period. Daily averages of 4 air pollutant were
measured with an increased level of PMo, decreased level of NO» and SOz, and no change in CO
during dust days compared to those during control days. An increase in PMy concentration was
associated with an increase of subjects with PEF variability of >20% (p<0.06), night time
symptom(p<0.05), and a decrease in mean PEF (p<0.05), which were calculated by the longitudinal
data analysis. Otherwise, there was no association between PMio level and bronchodialtor inhaler, and
daytime respiratory symptoms.

Conclusions : This study shows evidence that ambient air pollution, especially PMy, during Asian dust
events, could be one of the many aggravating factors at least in patients with airway diseases. This
data can be used as a primary source to set up a new policy on air environmental control and to
evaluate the safety of air pollution index. We also expect that this research will help identify precise
components of dust, which are more linked to the adverse effects. (Tuberculosis and Respiratory Diseases
2003, 55:570-578)
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Table 2. Daily averages of air pollution levels

Table 1. Characteristics of study subjects

Characteristics . Data
Male/Female 31/33
Age 46.1+4.1
Atopic/non—atopic 22/40
Smoker

current 13

ex 8

non 43
FEVI(L) 2.220.9(0.72-4.70)

FEV1(% of Pred) 71.5£249(27-119)

PEF variability (%) 6.0(0-93)
FEV1=forced expiratory volume in one second,
PEF=peak expiratory flow
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£ d7Y A8 #PE FE SAS version 612
(SAS Institute Inc, 1996)& ol&3lgon 3
2 g7t AE¥l 49 Mixed modele 243}
omn, olA(binary term)?] AEE AHHE= W
4= generalized estimating equations(GEEs) 2 &
8t #2189 th. General Additive Poisson Model
(GAM)o] HAA A8 AL S—plus 40 for
windowsE& ©]-83 %t} Probability ralue= 0.05
kg o Aoz B

Variables® Dust days Control days
PMio(ug/m*) 1885+163" 60.0+19.9
SOx(ppm) 0.0052+0.0010 0.0069+0.0019™
NO»(ppm) 0.0207+0.0075 0.03160.0019"
CO(ppm) 0.6462+0.0845 0.6368+0.1522
Os(ppm) 0.2364+0.0067 0.02510.0068
Temperature(C) 89+19 149+53"
Humidity (%) 67.6x14.1 6561143

1 Values are 24-h average
T p<00B, “p<0.0l, using t test
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Table 3. Coefficient (S.E.)and relative risk from GAM of PEFR variability(>20%) and night
symptoms on air pollutants*

Air pollutants PEFR var (> 20%) Night symptom
Coefficient(S.E.) RR(95% ClI.) Coefficient(S.E.) RR(%% C.L)
PMuo 0.00048(0.00083) 1.05(0.89-1.24)  0.00046(0.00055) 1.05(0.94-1.17)
O3 -1.42006(9.94064) 098(0.81-1.18)  4.27634(6.15162) 1.04(0.93-1.18)
SOz -27.4317(36.9989) 0.76(0.37-156)  —6.00831(24.1954) 0.98(0.59-1.51)
Co 0.36191(0.48993) 143(054-37)  -0.02519(0.32877) 0.98(0.51-1.86)
NO; 0.03642(7.45512) LOO(086-1.16)  -1.96742(4.78356) 0.98(0.89~1.08)

SE. =standard error, RR=relative risk, GAM=generalized additive poisson model
*See Table 2 for each unit of air pollutants.

Table 4. Coefficient (SE.) from GEEs of PEFR variability (>20%) and night symptoms on
air pollutants in all subject’

Air pollutants PEFR var (> 20%) Night symptom
Coefficient(S.E.) p Value Coefficient(S.E.) p Value
PMio 0.0012(0.0005) 0.01 0.0007(0.004) 0.4
03 -8.4162(8.2904) 0.31 3.5780(5.0020) 047
SO -10.6217(27.5844) 0.70 ~22.1735(16.0230) 0.16
CO 0.9737(0.3187) 0.01 -0.0180(0.3654) 0.96
NO; -1.6862(5.2739) 0.74 -4.3262(2.9467) 0.14

S.E.=standard error, GEEs=generalized estimating equations
*See Table 2 for each unit of air pollutants.
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Table 5. Coefficient(S.E.) from Mixed model of
mean PEFR on air pollutants in all

subject”
Air pollutants Mean PEFR (I/min)
Coefficient(S.E.) p Value
PMio -0.0115(0.0047) 0.01
03 74.1420(55.533) 0.18
SO -53.6349(190.47) 0.77
CO -10.1030(2.7146) 0.01
NO; 22.3545(37.1466) 054

S.E.=standard error
*See Table 2 for each unit of air pollutants.
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ralized estimating equations& ©]-83te] B8] 1w
d, PMio o] foabdl e wxm g
(p=0.04) (Table 4).
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Table 6. Effect of air pollutants on mean PEFR according to asthma severity in all subjects”

Air pollutants Mean PEFR (L/min)

Mild(n=22) Moderate(n=22) Severe(n=20)
PMio 0.01 024 056
O3 053 0.58 017
SO, 0.76 059 092
Co 0.052 0.01 0.29
NGO, 022 057 043

Data are presented as p value
*See Table 2 for each unit of air pollutants.
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