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— Abstract —

Exposure Level of Trichloroethylenein Stevens-Johnson Syndrome Dueto
Occupational Exposure - 3 Case Reports and a Review of Other Cases

Sun-Wung Lee, Eun-A Kim, Dae-Sung Kim?®, Dong-hee Koh, Seong-Kyu Kang?,
Byung-Kyu Kim?, Min-Ki Kim

Occupational Safety and Health Research Institute, Korea Occupational Safety and Health Agency (KOSHA),
Banwol-Shwa Regional Center for Occupational health, KOSHAY,
Department of Occupational Health, KOSHA?

Back ground: Trichloroethylene (TCE) has been reported to be related to severe generalized exfolia-
tive dermatitis frequently accompanied by toxic hepatitis. The measurements of environmental exposure
were limited in the previous case reports and the reported exposure values were also diverse. We
reviewed three cases of Stevens-Johnson syndrome associated with TCE. The work environment was
measured by the Korea Occupational Safety and Health Agency (KOSHA) after the cases occurred. From
the study results, we intended to clarify the relationship between TCE exposure level and Stevens-
Johnson syndrome.

Casereport: Case 1. A 24-year-old Filipino female worker developed a skin rash 35 days after starting
to use TCE for degreasing. The skin rash developed into a bullous eruption and the liver function find-
ings were abnormal. She was diagnosed with Stevens-Johnson syndrome and toxic hepatitis. She died of
hepatic failure 39 days after the onset of the first symptom. She had no previous history of taking medi-
cine or viral infection. The work environment measured 22.0 to 32.3 ppm (personal exposure level) with
TWA. Case 2. A 47-year-old Korean male worker developed a skin rash, 20 days after starting to use
TCE for degreasing. The skin rash developed into a bullous eruption and the liver function findings were
abnormal. He was diagnosed with Stevens-Johnson syndrome, toxic hepatitis and sepsis. He died of
hepatic failure and sepsis 42 days after the onset of the first symptom. He had no previous history of tak-
ing medicine or viral infection. The work environment measured 30.1 ppm (persona exposure level) and
116.5~229.7 ppm (area exposure level close to the degreasing machine) with TWA. Case 3. A 22-year-
old Viethamese female worker developed a skin rash 30 days after starting to use TCE for degreasing.
The skin rash developed into a bullous eruption and the liver function findings were abnormal. She was
diagnosed with Stevens-Johnson syndrome and toxic hepatitis. Her symptoms improved and she was dis-
charged 37 days after the onset of the first symptom. She had no previous history of taking medicine or
vira infection. The work environment measured 107.2 ppm (personal exposure level) with TWA.

Discussion: These three case reports and the previously reported cases indicated that the majority of

(H==g: 20083 38 17, AEHY: 2008 4& 17Y)
IMXA: 4 2 0F (Tel: 032-5100-822) E-mail: euna0@dreamwiz.com



A

CAE|EA-ES S5 F0M E2E2RZ0EAHL B4

people susceptible to TCE devel ops Stevens-Johnson syndrome after high-level TCE exposure (above the
TWA occupational exposure limit of 50 ppm). Therefore, work environmental survey and improvements
to the TCE degreasing process are essential to prevent high exposure. Furthermore, considering the con-
sistency of the latency period in symptoms and the possibility of sensitization in low-level exposure, we
recommend that the first specific health examination aso should be conducted 1 month after workers

have commenced working.
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Fig. 1. Exfollatlon with scaling in case 1.
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Fig. 2. Work simulation of TCE degreasing in case 1.



Table 1. Personal exposure level of TCE (TWA) incase 1

Process Name Exposure level (ppm) Remark
Inspection - Packing K** 13.36
Inspection - Packing YOO 12.84
Inspection - Packing B** 11.61
Inspection - Packing M** 13.25
Inspection - Packing R** 9.02
Inspection - Packing Y** 11.34
Degressing - Inspection Exs 03 Co-worl_<er simulated degreasing process 3 times
(23 min)
Degreasing - Inspection M** 21.97 Cc():-),vg\)/orl_(e)r simulated degreasing process 4 times
min
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Table 2. Biologic exposure level of TCE in case 1
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Fig. 3. Exfoliation with hemorrhagic scaling in case 2.

Table 3. Personal exposure level of TCE (TWA) in case 2

Fig. 4. Work simulation of TCE degreasing in case 2.
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Fig. 6. Vapor degreasing machinein case 3.

Table 5. Areaexposure level of TCE (TWA) in case 3

Location Exposure level (ppm)
Rt. side of degreasing machine 215.8

Lt. side of degreasing machine 118.0

Front of degreasing machine 20.27
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ppm(*}oﬂﬂ ga)oz e BAEY] f3 2R

¢ TWA(8hr) 10 ppm-\Jr urol 3} go}
]E‘W]Hd At stera: w7 TWA(8hr) 5
pme]%gi S AT A /‘ﬂz—ixﬂ‘ﬂ TCE(99%)7}

l

DAA Q) FRREET AR SE] W8] F7] %ol
gob(20c FEEZEE 160 mmHg, AMdstera 91

mmHg, TCE 58 mmHg) Al&A] We] &gfFe] 45
o] Bx, T AHIH =4 Ao A4S #A TCE
AHAYG S Alde A71Eg e Solles 1
g o, JEX}*J 7 B A AHAR ARRSIE
TCE A =271 o]4e] 120l 7l &
FFE 5 ddth. = AEA 5o EufdMe A
A% TCEd| ek #Ad$d =% 2371 157.9 ppm &
2, e Ay A }‘:E wZo] HAS Aoz o4l
o el

mlo

743171 HOH «4—rzéi7d/¢7P 2 Huzte] o5 A3
, Poon 59 HzWelA 5% TCEel &4,
Nakayama 59 Hu”dxE 10% TCEo <A,
0.005% Trichloroethanoldl 44 %2 5%
Trichloroacetic acidel &4 &A& BYow, FHYx
5o BaYoME 5% TCESl &4, A8 5o wn"
dX= 5% TCE, 0.05% Trlchloroethanoloﬂ RE o
ArAS Bg1n, AZA 59 Hu9dAEs 0.25%
TCEel < 274& Bt dA7A 9 373 24 =
dHE ZE Hola A ol UJEHS 4 AS
Al A7 Hag o)},

N

714 217H91 AERRES T =F T S
AR 9] 717k 27 ~5F2 Hlud d#E FS B
3 16We] Aol A 1k o] BrEgen 39 dA
3 el 2% Bylon 29e o2 <8 Algsiant
SEEa-EE S dnb €eI]l okEe] H8-go]
aaE Ale BAREIgen, =Edd diside & 11

AbElA o] AR A 0w 4 7HsskitH(Table
6, case 7~9, 12~14, 17~21).

2 AFoA Huslhe HZ fElvetela BAE 34
(Table 6, case 22~24)& == 209 <A 359 A}o]o

S%3e] WA D B A% SNGAAS ug
e Welq 7129 wash dxst e nglon 3
Wel B4 Wi o Heeol glsior] 2 9 e g



ERrdi ks
Ax Adghe] Aslel
3, 53] Ab# 29} Ak 3

TCE®l ¢Jsf 2 3

o Ao

A 22 3}
o Ak 19 AR TWA (8hr) 32.3 ppm¥~t
21.97 ppm. Alel29] A$ elwEFe TWA 30.08
ppmeliem Atl3L 7QleZEdFo] TWA 107.2 ppm
o8 =F7 Eiasy 7i° Z"é SPel=

Table 6% #o] #Ad| H Al 9} ool 37 A}
T & o, TCEOﬂ o] AFgEelA]
& 23 A 55

SRR AV
=

o]

1_7- [
-LE%L

=0 =
o= Y

= =

Bl

o
fil
™ o

[~
e T L ol
o,

© %oz te Lo

v}
e

Hir

=

o
2L rlo
A=)

=

0%
T B

e 2 oo 3o T oo Y >

o
ok

I o
oy
oo
G e

o 2
4orr e 3 2 oy o oy rr

9]

br

re

oy

FTReR wu}l'
HrgalEe 90%, 2EEA
] o];ﬂoﬂ -4—‘:5_14'3’— E:];q )\}\J—

[e]

o

1 E]']/qul— O}M:ﬂ— A
I «l?J‘H st dxd dAx

S

(PBMCs)e] HijZ3}
Ligand)ol 3o o]%-
olelgt B Fo &4 F
Z=abo] wrAlZ] A Al
Paquet 52 TNF-e%
Fe A4 cytokm
A tatdet. 2
Abgel 52
hypersensitivity)e] 7172}

&l Shapiro®} Shear”&
x%;‘z}&]‘:. 740] 7}]2]50]%4 ok

=gz 7] e

JR_rg

o)

delzl ool o
opujz}, TCEoﬂ
#3 IYrkgaise]
tl, Nakayama &"& TCE2| Eﬂﬁ}ﬁr%
acetyltransferase (NAT)7} #odta of8] of&Eo 94
3 Az gHgo] NAT2 slow typeolr Agti=
o], TCEel ¢Jgt 414 37 g dA7|Hol=

FAzke] B84 (slow acetylator)e] AlgH
w3 "41*}4501] /lOH ”71 gk A2l Bk

HH
i

d

L

|
=

o =
Zﬁ!]—e‘?:?

NATZ

f

AHE £ ©]
MRL+/+Micedl »
CD4+T cell 4

RO ofN mo O pob

Qliooidorié

flo n% e
Y
x

of AghE o] e
e, 2A7 A}e:ﬂg} 71&9] A9 Bl
oo Wit HrHE Al=al| Kokt
A271A BaE TCE 9161 2E B A
= 24 3y IgAgelE g =
1E(Table 6)= B3l TCE«] ZOIA Lo

THS SETTE

off SL aZ X 9 oo fr lo of

o

i

=z~

T

gt

=z3
o

U 9] ALE
7}

il

& ®m, & 11AMdbl(Table 6, case 7~9, 12~14,
17~21)elH =2FS 2 PdAer 3T + %o

143



cietotdelstalXl M 20 H M 2 = 20084

1w o] F 5AME|(Table 6, case 7, 8, 12~14)°4 2
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Y 7ol wrha A 1 Qo B o] iR
o] 23HAY case 12(Table 6)2 A% 79l =
S UYA T AESH wE2AE7} 39 5 29dlA] 7]
T2 ooz FHE oY wEFT Ao
2 WA= olgtta Btk Egh case 8(Table
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7% 23U wE3 Wl A7 U
A=, AR FU oA BaE =& 4 7hs

3 1119 AR e} g xAl RuAYE B & o,
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A7 AR F 1AREDe =271 olate] A =& At 2 47A @9l A2 TCEE o] 83 242
A BAYS TFeAo] B AR FHHBR =37 = AlAeE 209 & BRE 23 9 RFte] AE G
T ot A & =FARE o] JhedE ¢hdd /o] WA 175 o)de] HAHAT. A= F
A = gl ez A, o T A 54 RIS e REEA-EE S5, AF404G
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o u&F T I o2 gt Tl =& NEA LA A3 violH 2 A Fo HHYgA dAe FHe F gl
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T ol 1 wE2F v glo] 4R Has, o 2EEA-EE T8 B B SR AdE
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7184, B4RYE 2 BIF fFo 3] v 35Tl w A obEa8Ee glla vlolel~ e T HlAgA
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= . o hya ] o = Q)
S Akl 1& 244 deiddl A= TCES o8¢ Industry in 2004. OSHRI, KOSHA. Incheon. 2005. (Kore-
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