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— Abstract —

A Case of Reactive Airways Dysfunction Syndromein a Synthetic
Resin Manufacture Factory

So Young Park?, Jong Seong Lee, Boo-Wook Kim, Joung Oh Lee,
Kyu Chul Park?, Byung-Soon Choi

Department of Occupational and Environmental Medicine, . Mary's Hospital, The Catholic University of Korea®,
Center for Occupational Lung Diseases,
Department of Occupational and Environmental Medicine, Ajou University Hospital?

Background: Reactive airways dysfunction syndrome (RADS), which represents between 5% and
18% of new-onset, work-related asthma, remains underreported in spite of increasing reports of occupa
tional asthma cases through occupational asthma surveillance in Korea. We report a 61-year-old mae
who developed RADS after exposure to a high level of toxic gases from aworkplace accident.

Case: The patient who had worked for 21 years at a PV C manufacture factory and had retained good
health until Aug 22, 2007, when he was exposed to PV C (polyvinyl chloride), DEHP (Di (2-Ethylhexyl)
Phthalate), dibutyl tin maleate and epoxidized soybean oil gases from a heated mixer. Within several
minutes of exposure, he developed coughing, rhinorrhea, dyspnea and wheezing. Pulmonary function
tests (PFTs) showed an FVC of 3.81 L(82% of predicted), FEV; of 1.63 L/s (50% of predicted),
FEV/FVC% of 43 %, and FEV, of 1.80 L/s that increased by 170 ml and 10.4% in response to bron-
chodilator. After 7 months of treatment with inhaled steroids and bronchodilators, repeat PFTs showed an
FVC of 6.56 L(143.5% of predicted), FEV, of 3.21 L(99.3% of predicted), and FEV/FVC% of 48.9%. A
methacholine challenge test was negative at a concentration of 25 mg/ml.

Conclusion: RADS occurred due to exposure to raw material vapors or their thermal decomposition
products.

Key Words: Reactive airways dysfunction syndrome, Polyvinyl chloride, Di (2-Ethylhexyl) Phthalate
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Fig. 1. Chest CT shows a mild degree of centrilobular and
paraseptal emphysemain both lungs.
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Fig. 2. Mixer.

Table 1. Substances present at the time of the accident

9l PVCS NBRel DEHP (di-(2-ethylhexyl)
phthalate, dioctyl phthalate (DOP)), epoxidized
soybean oil, dibutyl tin maleate, KCZ-05 52| 7}
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Fig. 3. Products after kneading process.

Substances Proportion (%) Amount’ (Kg)
Base Acrylonitrile-butadiene rubber (ABR)* 65.426 39.00
Polyvinyl chloride (PVC) 28.033 16.71
Additives Di-(2-ethylhexyl) phthalate (DEHP) 2.803 1.671
Epoxidized soybean oil (ESO) 2.803 1671
Dibutyl tin maleate (TM600P) 0.467 0.279
KCz-05 0.467 0.279

*: not used in the mixing process.
' per kneading process.
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Fig. 4. Rubber sheet in cooling process.

HAE AL YA 28e] 2ERAEAME 3571
o] WAYsA] gklt),
F98%: At PSR

B

AMellie Al %71

=]
A 57 o] o] FAR A stk AGgol= Fanr]
AA7F oM 2 FAolA A skE B3 9 Tk &
Aol T4 AAzE S, Fatd F Tk Al A &
Ae 257 BE4E FEsta A &g PVC &
AXE Hog] FE= 7MAA R ALESHE DEHPE 35871
A A=Edolgir 7] T =E3FTe AGAEE 3
71t TH(2008. 4. 30). F74&4Y F 371 5 DEHP &
e 23 24 0.039 mg/m®, @M FF 0.041
mg/m’, 4= 9 49 % 0.053 mg/m’s =Z7]591

0.5 mg/m’9 1/10 A% FFo1Uc}h.

[la]

a

Al A A2 A Ba sk gk 4l
s 3. T H A d# A S (chronic obstructive
pulmonary disease, COPD)2 ¢ 2%H FUd #
gt JAt 7t Tl dial] FolA v dA
o] dojut M7} 4 7]F #4 (irreversible airflow
limitation)”7} &Asl= Aol EAQ Aoz 7J|H{F
e T Aol 9 o AHe] g (F7]%) 9 &)
zo #HA M71BA A (obstructive bronchiolitis)©l
o] TGt B 713 H, sEEE
Fog dhe o] e 3o A3 A

ZJ?JEﬂ, %‘rﬂ% Aba A Hell 557

=y

=140

[}

=
=)

i
HJ

H7k A 71 HAvE 549 Ao 7]71‘ Ade FE
A8E striets MAfs] sl Hevl, FAke] 29l
T 4 I TIE F AR A7l AAllA FEVY/

FVCO] 70% wWrel7]= AR FEV2 50% FFlA]
99% FTo= 3 EHAY. wetA AxES @A A9
g g # A gho] oh o ket

Ha A% St i

1—0]

[e)

'5‘7]

O

| AlA1g RADSS
7]*1'74 AL F = Al g YA ek
gty X850 tisiNE 71 3A] A ©
7\1% W& Holz gtizt, RADS A
2o =8 Frtet
RADSE &%
of 273ste] zt
71 A% 718
Bzjol| A o 18] ==
7| HA| BRI E

</l g

A5

fr

=)
o
£ ool an do é
[V 2 i oo w oor e

, O]XdOﬂ i

AR 3
Ve

=8
75 x] 7] JJrz] ﬂﬂxﬂ d gt Hk-&
o= FEViol 10.4% 2 170 ml 3718t 12% 2
200 ml F7kelok ks 718719 71 vha U] 2]
A FARa, S T THE Fo Al vetEd 7|
A A $4 A1 B9, Gautrin 52
A4 H4] (occupational asthma) A=t RADS
sl 718A A F F FEV.9 71 o
Aoka shar, ol 7|#A wheAel e RADS
A A7|= 714?] 29 & 27 A8k (subepithe-
lial thickening with fibrosis) 52| #el2 W3} wj&
olgfa BFHHY. AAEL & AR HAL BA] 7=
Jgrq/q];i__q 513}\0]—51]. 0:15_/] :L}ﬂ7] zx]ﬂ}goi /\15]. _q]
A HEs S Bl el 73R whgAde] 7
A% Aoz ATt A o] TSRS Al
HetZd 71 #HA] FEAA}E o] FAR A FUA T Al
AUAA B Eold 7RI ] HFo R I HHAS
Aoz Fdstga, AAR @r1zF ol 718A] <]
382 Hel RADS AHIER Basge),

RADSE d¥Hdez 2 o] Aurets A4 47
71HA HAG o] AEHAY odgtE = A7t diRieln
A3 g EHE A =85t @49 RADSE oW
2 Atglet 22l o3 EoelE ddEEd”, vE

_,_,
&,
r
rN
FSl
_>'.
5,
i
or
0,
>~
Rl
2
R
5,
<)
o_>:,
é

go

(]

2hs
E
=

375



chetdtedolstslX| M 20 M A 4 & 20084

st
=

Table 2. Characteristics of additives according to material safety data sheets (MSDS)

Flashing Ignition Boiling Vapor pressure Form
point (° C) point (°C) point (° C) (mmHg)
Di-(2-ethylhexyl)phthalate (DEHP)* 215 245 384 1.32 (200° C) liquid
Epoxidized soybean oil 314 395 370 <1(20°C) liquid
Dibutyl tin maleate* ' ? ? ? ? powder
KCz-05** ? ? ? ? liquid

*: oxides of carbon are generated as decomposition products.
' melting point 90-130° C, decomposition temperature 317° C.

': Ca (OH); 3~10%, ZnO 3~10%, triphenyl phosphite 15~25%, trinonyl phenyl phosphite 15~25%, oleic acid 10~20%, 2-methy|
hexanoic acid 10~20%, benzoic acid 5~15%, p-tert butylbenzoic acid 5~15%, kerosene 0~10%, butyl cellosolve 0~10%, 2,6-di-tert-

butyl p-cresol 3~10%.
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