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Veiled Paraquat Poisoning - A Focuson Clinical Characteristics
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Purpose: Most paragquat poisonings are easily diagnosed by history taking on physical examination, however, some

are failed to be diagnosed initially if the poisoning was veiled. The purpose of this study was to explore the clinical

characteristics of veiled paraquat poisoning.

Methods: We retrospectively reviewed the medical records of patients whose discharge diagnosis was paraquat poi-
soning in one university teaching hospital between 1 Jan, 2001 and 31 Dec, 2010. Veiled paraquat poisoning was
determined when there was a positive urine paraquat kit in patients who did not mention paraquat poisoning in an ini-

tial physical examination or had unknown cause of pulmonary fibrosis, acute renal failure, or multi-organ failure.

Results: Of the 117 patients with paraquat poisoning during the study period, 6 patients (5.1%) had veiled paraquat

poisoning. The clinical characteristics were 1) proteinuria - 6 (100%), 2) increased creatinine - 4 (66.7%), 3) green

skin stains - 2 (33.3%), 4) mucosal ulcer - 3 (50%). Blood chemistry results were variable.

Conclusion: We should suspect veiled paraquat poisoning for patients who have proteinuria, increased creatinine,

green skin stain, mucosal ulcer and vomiting, or if they have rapidly progressing acute renal failure or multi-organ

failure with unknown cause, even if patients didn’ t mention about paraquat poisoning upon the initial physical exam-

ination. In cases with the above clinical conditions, a thorough repeated physical examination including history tak-

ing and use of urine paraquat kits should be performed.

Key Words: Paraquat, Poisoning, Physical examination

N E

g E(N, N'-dimethyl-4, 4”-bipyridinium dichlo-
ride)& 1962 AzAZ 483l € o]F 2 54Jo=
sl Fm A | =717t BA|uk o} A ® k= D A Azt

m

T2 2011 528 26 HISeI: 20114 67 1Y

MAMKIE = & o

Tel: 031) 219-7754, Fax: 031) 219-7760
E-mail: avenueb9@ ajou.ac.kr

14/ J Korean Soc CLIN ToxicoL

AeAl GA FuiE s WA Fopolrt). et
EE 540l 7] vl Ags] Adtd F 2778 A=
2l 2|77} o] Fol A A Kal= 7 thdA 7] o]
v A frst = AFgsiAl "

g ie] A E F5 FHUEL A &y g
el o3 F= o] 54, ofy 5o 43 FAE Edf
2 5 g &lo] 7hssith. 2t FApe] o A
EH7} BESHA FAU, ARAEES v Fop o] East

% SES A, At ARz AedtE A

AW A A 3 A7 BFET A AdHFHE
=9 Fko] o] & Zlo] Ao},



T3 AR RIS FRAE FE] U o7}
defx o, Fule golsty] Wil o=, AFH
Aot Ale) o]§ B 7hsAE Al 4 glek. A
2 A Ee] o3 Al Ao s Bud SHEe] B¢
Alge] 9glo] Ao v Ul B thy 4] 2
HolaL, tii-& S ol IHAE F55 ZUAst3
o ool AAEL 2710l 75 7|H WY FAlE gt

z

Ae $Eo0z 7

2 AUE BAES o A 5L A5t B
F vl edol] 7hel stetAE F5o) 27 ekl Ego] Ha

A B 75 Aashet.
i 38

2001 1€ 19%¥ 20100 12€ 31471A] ofFhH
4 SFsAH o UYstaud s F HY o] I
HAE THo/AY I HE T5 TolAd A= o
7BO 2 3L, o] 59| oF VES FHH R FA 5
o I E S5 52 ddfsle AR Ae x3t
g A7) FAo] e A4 WEd Al AHE

U S do] glovt A o= vt
, DN A AW AR I E S5

T lUd B2 g5kt

dofl ZHd(veiled) FHHE FHL HPo 2 Y @

7] Rg 7|13ol|A, A Edol L E s}

HEy JHA g2HE S5 AXsIAY

< olop7| shA] ed A= Aot

FAESe Aelste] Aol 2zke] Sels

[e

o ofN oF,
o o
o =

o

o

)

k

s}

Mo
Py

]

2

o o X E
oE X

o
R
o

re
-
p
N

B L lo qn e
i

)

= 2

2 ox
)

m
E

Z 1174 = 638(5.1%)7F A7 tidel Huew A 5
g ooz 14o 2 FF A% 48.8+1534 k. olE F
2ol Ad yedd A= 3oz 19o] 7] JF
o] %o F&st AL, 2% & & A o) Alo] =it
EP oA AeE FAE 3Ho g 19o] B Ul 3
&
At

utal rd
o o

sFlaL, 22 A 9 A AR =5 58 9

o] glul Ao Ul 794 mlade) AlzAl
2 95% F Ao Yol SO TR0z U Aw F

S0 o HIY0I ! TIRIFE 5 - Y4H ST 4o

o] AsiAl Beloz AQH A B 4T
gt 90/60 mmHg, #ut 903]/%:, 3&4 183]/%, Al
36.7°Com of2e Waallet. Wxe} gao] il
™ & Sl AGI FA HA7E ATk 2 g2t
E 7]E(urine paraquat ki)& Alg3stgoem g4 424
wol, sebAEd] el e ARsaert 108 A ol
Aal giet.

2. 3812 : M/29

Sold glul Alto e Ugd 304 Bgol Su4E n)
2 Ol AFF, 14 2jeRzto] Alato] xo] Mol o]

=
(

dat gt A 28 5= Y
130/102 mmHg, W4} 963]/min, T& 183]/min, A|
2 369°Cem oA WPyt g HAY I3
Adloteld 5.0 mg/dl, 77 9ol Aol lof Al
3, g 27] W, o] Q1FH, A3 FIIE Al sl
J A3 7+ A BF 4

J

=
F A% AxnFe] glo]
| _

7 =]
A&7 Bol 54 ARA, A Y ofFetel A =3d
ok, o] - Aaskel 280 Aol Abaact

¥ HA, 28 LA o AT o AR AE T EE &
ol At

3. 5&3 : M/71

734 8] A o] Qs Ao U e 441%F 30847k

ofs
o T

A el FEA o] Bol g AL Wst] AW
2 AL 7124 P4 24 Kol FAE FEew
sttt oAl AR 9 3NN BAE el A
& $27h TaSYna gt o) BFE T AT
el A28 AAskelont 299 A At gict.

J KoreaN Soc CLiN ToxicoL / 15



SHEBITN\ Mo M 132011

4. =84 : M/60

AN How 45 vt i JAE A gst7]
3 Y AR oo AL S 33 F A
29 A wvks Wl & apEENS AR Hodrka Ae
sto] SEogtatE FX 9o F HA, &W S E J|E
7 FE AR AFEYH. G Y e g
140/74 mmHg, @8} 1123]/min, & 403]/min, A
& 37.6°Clon oA Wttt 4L Aol Abgst

ek,

> e

5.585: M/32

T 2 AL A= AAY oo e H
Alo 2 1539 ARE AAF AL a1A] 9t <1k upA]H
AUzt FEol 3ol i 38 A ol st
o BHEH A8 5 Hds ol 294 FE ol AsiA o
Al Al ol st it BEH AR5E A& o
713, 7HI7F AR A AEA a7t "ehr] Al
W BLFE 7heol 971 9o g4 ARA 248 B
ol 2doz AAEAY. B HHF A9 Hhd HLH
FE Fdoll AzANG} 25 2,37E HATaL =3
o U9 Al 88 A5 = g9 126/70 mmHg, We}F 823]

OT T

glo] gloldl

/min, & 163]/min, A|-& 38°CHo 1 2]
Gt &2 A E 7B BSAE RooH 0y YA
o] Abg3 AT, S YA o Al olu|Ql T I A+
Fo] vty sdo] A E.

o) =]
“Cnéo

= =

6. 526 : M/58

mmHg, W4 803]/min, T&F 183]/min, A& 36.4°C
Rom oA 7| Aej fAct. el =4 EZo] o] 3l
o] Alggst AW B E J|EN B 2ol #FHA
o, 2 A Abdst it AAlg B HHG St 2
ZA| Bol 2ztEEtS Basgola R4t

27] BAEL BF Agstlom Had AE o
8.7+9.1 do|it}. XA AHAPG 38|olA Hat Al
o], 2¢| oA TR o 5N AF 27| 47‘5]»\5’—
A 2% 68 EFollA @iyt SIS, 48] ofA]
g5 AdotEdo] FsEo] At FAEY A S
2 A} A= Table 1, 2, 33 2},

&Y e

2=
T
A
%!

A

-

Table 1. Exposure - arrival to hospital time, urine paraquat kit result, clinical features

EA time
Case (hours)* Kit' Fever Vomiting Dyspnea  Oral pan  Menta change  Oliguria  Sore throat
1 168 + - + + - + -
2 72 - - + - + - - +
3 45 + - + + - + - -
4 48 + - - + - - - -
5 72 + + + + - - +
6 3 + - + - - - - -
* EA time : exposure - arrival to hospital time (hours)
" Kit : urine paraquat kit result
Table 2. Physical examination / imaging findings
Case M/S* Mucosal ulcer Jaundice Green stains ABS’ Result of chest x-rays
1 Alert + + - - Normal
2 Alert + - - - Normal
3 Stupor - - + + Mild peribronchia infiltration
4 Alert - - - + Normal
5 Alert + - - - Normal
6 Drowsy - - + - Normal

* M/S: mental status
" ABS: abnormal breathing sound
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Table 3. Blood / urine laboratory test results
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WBC Hb Pit Na K cr T bil _
Cae gy  (gd) (x103ul)  (MMollL)  (mMollL)  Mg/di Mg/dl pH  U.proten
1 7.02 14.0 347 129 25 52 180 7.469 2+
2 211 17.0 259 136 38 50 10 7.425 3+
3 280 17.0 319 126 32 16 10 7.263 1+
4 138 139 117 138 3.9 14 0.9 7.450 2+
5 101 14.6 174 140 40 6.2 15 7.339 1+
6 128 14.0 355 139 40 11 07 7.408 2+
WBC : white blood cell count
Hb : hemoglobin
Pit: platelet

Cr : serum creatinine
T.bil : serum total bilirubin
U. protein : urine protein

J KoreaN Soc CLiN ToxicoL / 17



Moz M1 2011

dE A7 AvEe BAY FAE FHolA T
*o 2 A,
A, FEI QAL AR =

,d
;‘.:
_124.

-r‘ lo

as10] graiA

= st
A gk A, 74 AR ﬂx}%sq B9, 2 SHe =

g Ao}, HElehtE

Fgo] hsaieh
B Q7 thee] Adaol Tk M, Baa Aol
A 9o} AT vl TEA B 497} 94 5 3l
the Zolth. S, 7ol titel B We] 742l sty
E @A47} Ho] AT Aol A2 (bias)o] A& 5 9
S Aol A, A 23 AL e el ol o
7] wh ol Sl 27198 Qe ol frol tisiA A
FRA0] o Fol A A e A= aﬁn; *ﬂZ}HE}
2374 S e dg thite F2 ¥
ouM Az iy 5o B Alvmaigrq, 7] kol
AT BA Utk 27] A} BF Fosue
BAE Fl A= S5 59
A7} ol ol Aok & Zle.

).

_\ﬂ

% 3

-

ol 2

= A 2K o w
o 23 AAp Aasel, sk Az 9 Ul B 5o
A3A9) A2 Leslof & Zlow AzH

#Hil=E

re

1. Available from http://paraquat.com/safty/regulation [cited
at May 2009]

2. Dinis-oliveiraRJ, Duarte JA, Sanchez-Navarro A, Remiao
F, Bastos ML, Carvalho F. Paraquat poisonings : mecha
nisms of lung toxicity, clinical features, and treatment.

18/J Korean Soc CLIN ToxicoL

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Crit Rev Toxicol 2008;38:13-71.

Stephens BG. Homicidal poisoning by paraquat. Am J
Forensic Med Pathol 1997;18:33-9.

Daisley H, Simmons V. Homicide by paraquat poisoning.
Med. Sci. Law 1999;39:266-9.

Lee KY, Park EK, Stoecklin-Marois M, Koivunen ME,
Gee SJ, Hammock BD et a. Occupationa paraguat expo-
sure of agricultural workersin large Costa Rican farms. Int
Arch Occup Environ Health 2009;82:455-62.

Spiewak R. Pesticides as a cause of occupational skin dis-
eases in farmers. Ann Agric Environ Med 2001;8:1-5.
Choi YH, Cho KH, Yoon SY, Lee HM, Choi YH. A case
of paraquat intoxication caused by intravenous injection.
Am JEmerg Med 2008;26:836.€3-4.

Sittipunt C. Paraguat poisoning. Respir Care 2005;50:383-
5.

Kim SJ, Gil HW, Yang JO, Lee EY, Hong SY. The clini-
cal features of acute kidney injury in patients with acute
paraquat intoxication. Nephrol Dail Transplant
2009;24:1226-32.

Sazzo AA, Osterboudt K, Meier FA, Costarino AT, Cullen
EJ. A 16-year-boy with rapidly progressing pulmonary
fibrosis. J Pediatr 2002;140:270-5.

Gil HW, Yang JO, Lee EY, Hong SY. Paraquat ? induced
Fanconi syndrome. Nephrology(Carlton) 2005;10:430-2.
Kim YT, Jou SS, Lee HS, Gil HW, Yang JO, Lee EY et
a. The area of ground glass opacities of the lungs as a pre-
dictive factor in acute paraquat intoxication. J Korean Med
Sci 2009;24:636-40.

Dinis-Oliveira RJ, de Pinho PG, Santos L, Teixeira H,
Magalhaes T, Santos A et a. Postmortem analyses unveil
the poor efficacy of decontamination, anti-inflammatory
and immunosuppressive therapies in paraquat human
intoxications. PLoS One 2009;4:€7149.

Foo NP, Guo HR. Blue-green vomit. Resuscitation
2007;74:209-10.

Watson ID, Stewart MJ. New blue paraquat. Br Med J
1982;285:1358-9.

Chen JG, Eldridge DL, Lodeserto FJ, Ming DY, Turner
KM, Vanderford JL et al. Paraguat ingestion : A challeng-
ing diagnosis. Pediatrics 2010;125:€1505-9.

Soloukides A, Moutzouris DA, Kassimatis T, Metaxatos
G, Hadjiconstantinou V. A fatal case of paraquat poison-
ing following minimal dermal exposure. Renal Failure
2007;29:375-7.

Sabzghabaee AM, Eizadi-Mood N, Montazeri K, Y araghi
A, Golabi M. Fatality in paraquat poisoning. Singapore
Med J 2010;51:496-500.

Dobson RS, Smith AC. Effect of paraguat on the oral
mucosa. Br Dent J 1987;163:160.



20. AdamsJR, Nusrath M, Bryant DG. Oral mucosal response
to exposure to diquat : arare occupationa injury. Br JOrdl
Maxillofac Surg 2008;46:601-2.

21. Agarwal R, Srinivas R, Aggarwal AN, Gupta D.
Experience with paraquat poisoning in a respiratory inten-
sive care unit in North India. Singapore Med J
2006;47:1033-7.

S0t 2 HIZo Ot IR E S5 — Y&

22.

23.

x|
(=]

Jm

Aoz

o=

o
ot

Vaziri ND, Ness RL, Fairshter RD, Smith WR, Rosen
SM.?Nephrotoxicity of paraquat in man.?Arch Intern
Med.?1979;139:172-4.

Koo JR, Yoon JW, Han SJ, Choi MJ, Park Il, Lee YK et
al. Rapid analysis of plasma paraquat using sodium
dithionite as a predictor of outcome in acute paraguat poi-
soning. Am JMed Sci 2009;338:373-7.

J KoreaN Soc CLiN ToxicoL / 19





