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The Relationship between Indoor Air Pollutants and Pulmonary Function
in Asthmatic Children with Mold Sensitization

Wonsuck Yoon, Jachoon Lim, Sang Hyun Park*, Mingyu Lee, and Young Yoo*'

The Environmental Health Center for Asthma, Korea University Anam Hospital
*Department of Pediatrics, College of Medicine, Korea University

ABSTRACT

Objectives: Recent data indicate that sensitization to mold contributes to the severity and persistence of asthma.
The aim of this study was to investigate relationships between indoor mold concentrations and pulmonary
function parameters in asthmatic children with mold sensitization.

Methods: Asthmatic subjects who had a positive result in skin-prick testing to more than one mold allergen,
such as Alternaria, Aspergillus, or Penicillium, were enrolled. Their pulmonary function and methacholine
challenge test results were collected. Measurements of blood eosinophil, serum IgE, and fractional exhaled nitric
oxide (FeNO) were taken. Indoor levels of VOC, CO,, PM,, and PM, 5 in each subject’s house were measured.
We counted mold and bacteria colonies from the subjects’ house air samples.

Results: The mean levels of FEV1, FVC, FEV1/FVC, and FEF25-75 were 82.8+19.7, 87.3+£17.9, 85.8+8.3, and
82.3+£28.9%, respectively. The mean FeNO level was 19.8+11.2 ppb and the geometric mean (range of one SD)
of methacholine PC20 was 3.99 mg/mL (0.67-23.74 mg/mL). The average indoor air pollutant levels were below
the recommended levels set by the Ministry of Environment for multiplex buildings. Indoor mold levels showed
a significant inverse correlation with methacholine PC20, but not with the baseline pulmonary function
parameters.

Conclusion: Indoor mold concentrations are a risk factor for increased bronchial hyperresponsiveness among
asthmatic children with mold sensitization. Targeted environmental intervention should be considered for
selected asthmatic children with mold sensitization for avoiding severe airway hyperresponsiveness.
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H =583 A 5571818 o] Wl wet 5]
et s E7F AR ERCH, W E497] Niox Mino
analyzer (Aerocrine, Solna, Sweden)g ©|-&3s}o] 2
5 SASAh AR, 9714 5E 50 mL/sec
2 AT F J=E FHEIA F& v
A7 S8l AAl Z71EEE AAe +8 W4
WA S8t

24. 89 FA

AU S AFOPIRICZRE] AFste] WL F,
NE S b ALY SASE sk &
Ak ol Wl A9t HESIAIRE &4 2EA
HEZH2A7F 09 ol F =7 (ImmunoCAP, Phadia
AB, Uppsala, Sweden)S ©|-83sl] ZHA| U 34+
Fole Tz} g A W v oAl &
S, ol F SAbE ol wl g4 AFA (anti-
ECP enzyme conjugate)e} 7] 3}2] w38 o83
SAME ol T s=E A5

3

2.5, AFEAAE

SRR G ] AgkaRol 352 2%
o] A& *38t 14% (Dermatopagoides pteronys-
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o] 7HE& sl AW =
th w3 7} 7P Ade] 25t 25 SASIA,
AWFED SHFES SR8 (volatile
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AIZE 1447 S8t Hgks TFekith F =24
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Ads e+ FFUA}, 78R+ (1 50 W
9l Z2 EE (%)= VYERTE AUFEEd sxe)
H 75 ete] AFHaAS] 412 Spearman tests
0|83}tk SPSS ver. 22.0 (SPSS Inc., Chicago,
IL, USA)E SAIEAel ARSI p valueZ} 0.05
9 49 SAX SR Folgk Ao g WSS

n.ad =
1. CHARRe] QALY 53

AR & 208 = Folrt 133(65.0%)0190a, &
HEEZFAHNS 10.0£2.640]UTE. H 2
7he 3240 7d0|3, B Fof] FHe
—8— A= 44(20.0%)°1A ). B F IgE 5
263.2+201.5 IU/mL, ¥2Ed SATEE
62+3.02%= YEFHTH(Table 1).
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H7)%5 AAF A 127084877 5K 3
ﬁﬂ-&L{x}w 82.8+19.7%, ==/ dH &7 o 5%
T+EFHIE 87.3+£17.9%, 1 zbia@zﬂ e
Ju|&afe] HALAFHRE 85.848.
i‘f‘.*JZ{%;é:ﬂ%%k of| Zx]o] HF+AFHA
82.3+28.9%°] ATk Z71AkstE &0 Hi T=
19.8+11.2 ppbol T}, 71=3714d =A% HIE}
PC20 H=9 7aEA(1 FFHY] W) 3.99
mg/mL (0.67-23.74 mg/mL)E YEFtH(Table 2).
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Table 1. Clinical characteristics in asthmatic subjects

Parameters Results
Age (yr) 10.0+2.6
Boys (n, %) 13 (65.0)
Duration of asthma (yr) 3.242.7
Family history of asthma 4 (20.0)
IgE (IU/mL) 263.24201.5
Eosinophils (%) 3.62+3.02

Data are presented as mean+SD or number.

Table 2. Pulmonary function test results in asthmatic

subjects
Parameters Results
FEV1 (Yopredicted) 82.8+19.7
FVC (%predicted) 87.3+£17.9
FEVI/FVC (%) 85.8+8.3
FEF25-75 (Yopredicted) 82.3+28.9
FeNO (ppb) 19.8£11.2

MChPC20 (mg/mL) 3.99 (0.67-23.74)

Data are presented as mean+SD or geomatric mean (range of
1 SD). Abbreviations; FEV,, forced expiratory volume in one
second; FVC, forced vital capacity; FEF,s.s5, forced expiratory
flow between 25 and 75% of vital capacity; FeNO, fractional
exhaled nitric oxide; MChPC20, provocative concentration
of methacholine required to a 20% decrease in FEV1.

3. =l 2= At
Table 3& T $hole] L=l 742 Aolrt.
dAE 2008 BFollA o] Aol s B
o, TREE BWA Alternaria 732°] 169 (80%),
Aspergillus 7¥2+0] 19 (5%), Alternaria®} Aspergillus
FA] 72l 28(10%), L2813l Penicillium 7¥2t0]
14 (5%)PIAth oE 93 &2 47 A
ARHE7] L2 129(60.0%), s=2 L= 8
™H(40.0%), 717 LEl2A 149 (70.0%), BFHE

dH =7 078 (0%)°l ATH.

4. AUiRolE2d, SHo| FrMT EEf
ww 7P 9] AfalEd T Table 490 1
ERlTh 34 789 olitstea Fxo 7w (1
FEAAE] W) 765.1 ppm (399.4-1,465.6 ppm)
o], tiidAt 208 F 39| 7ML vt v
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Table 3. Positive sensitization rate

to aeroallergen group

Aeroallergen Sensitization (%)
Non-sensitized, n (%) 0 (0)
House dust mites, n (%) 12 (60.0)
Animal dander, n (%) 8 (40.0)
Pollen, n (%) 14 (70.0)
Cockroach, n (%) 0 (0)
Mold, n (%) 20 (100)

Alternaria, n (%) 16 (80)
Aspergillus, n (%) 15
Alternaria+Aspergillus, n (%) 2 (10)
Penicillium, n (%) 15

Data are presented as number (%).

o] &A1 71EX(1,000 ppm)yE ZFAEHATE T3
AR713HEE =] 7IskEE(1 Ak W9)
£ 186.8 ug/m* (98.5-354.2 pg/m?), TAHR| 2} Z0]
AR sl e d(1 EEHAS] W)y 7zt
33.4 pg/m® (16.8-66.9 ng/m*)3+ 18.7 ug/m® (7.0-50.4
pg/m)el ATt Ad] 8ol JEke] 71shEd(1
FHEate] We)e 170.7 CFU/Mm® (65.4-445.9 CFU/
m)eE e} tsel A AERE 23
A oy, 7 7PgelME AA| oo R
Ebdth. FfAlet Jehee] Z1ebEst(1 EFEHAR
MY 71.5 CFU/m® (25.5-200.3 CFU/M)E $-¢
vt ool 8Ad A ERE 298] A

& A=,
NENE 2she THE AT

Table 4. Concentrations of indoor air pollutants

Table 5. Correlations between mold concentration and
pulmonary function parameters

Parameters r P

FEV1 -0.031 0.297
FvC -0.184 0.885
FEV1/FVC 0.199 0.428
FEF25-75 -0.115 0.651
FeNO -0.111 0.133
MChPC20 -0.288 0.047

Abbreviations; FEV,, forced expiratory volume in one
second; FVC, forced vital capacity; FEF,s 5, forced expiratory
flow between 25 and 75% of vital capacity; FeNO, fractional
exhaled nitric oxide; MCh PC,,, provocative concentration of
methacholine required to a 20% decrease in FEV1.

5. ALRAET, TWO|, LRMZ S=9 HY|
So| A

ARFAED FEsh WY Bote] Ar)ste] 3
A BHE T oue Avke mE

2HAT, A TR QSR 7147155

~0.288, p=0.047)(Table 5).

Standard recommended level for

Parameters Results multiplex building
VOC (ug/m’) 186.8 (98.5-354.2) 400
CO, (ppm) 765.1 (399.4-1,465.6) 1,000
PM,, (pg/m’) 33.4 (16.8-66.9) 100
PM, 5 (ng/m’) 18.7 (7.0-50.4) 50
Mold (CFU/m’) 170.7 (65.4-445.9) 500
Bacteria (CFU/m?) 71.5 (25.5-200.3) 800
Temperature (°C) 26.0+2.8 -
Humidity (%) 55.8+17.3 -

Data are presented as mean+SD or geometric mean (range of 1 SD). Abbreviations; VOC, volatile organic concentration; CO,,
carbon dioxide; PM,,, particulate matter less than 10 pm; PM2.5, particulate matter less than 2.5 um; CFU, colony forming unit.
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