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Different Clinical Outcomes by Subgroups in Organophosphorus Poisoning

Duk hee Lee, M.D., Jin hee Jung, M.D., Koo young Jung, M.D., Eun kyung Eo, M.D.

Department of Emergency Medicine, School of Medicine, Ewha Womans University, Seoul Korea

Purpose: Organophosphorus insecticides tend to be regarded as a homogeneous single entity. We aimed to deter-

mine whether organophosphate poisoning differs by subgroups in clinical features and severity.

Methods: We retrospectively reviewed medical records of all patients with acute organophophorus poisoning from

January 1998 to December 2006. We investigated clinical features, Glasgow coma scale (GCS), laboratory find-

ings, QTc intervals, management, and outcomes.

Results: A total of 109 patients were included. The dimethoxy group experienced significantly longer times than the

diethoxy group for ventilation duration (0.6 day vs. 0.2 day, p=0.006), ICU duration (2.0 day vs. 0.8 day, p=0.037),

and total admission duration (2.8 day vs. 0.9 day, p=0.008), except in cases of dichlorvos poisoning. Also, the GCS

of the dimethoxy group (except with dichlorvos) was significantly lower than for the diethoxy group (dimethoxy, 11.2

+5.2 vs. diethoxy, 13.8+2.4, p= 0.021). QTc intervals for the dimethoxy group (except with dichlorvos) tended to

be somewhat greater than for the diethoxy group (dimethoxy, 452.9+16.1 msec vs. diethoxy, 429.6+40.9 msec).

There were 65 patients with dichlorvos ingestion, and 2 of these patients (3%) died.

Conclusion: When compared to the diethoxy group, the dimethoxy group of organophosphates (with the exception

of dichlorvos) were associated with poorer prognostic value for indicators such as GCS, QTc interval, requirement

for intubation, ICU duration, and total admission duration. Within the dimethoxy group, patients with dichlorvos poi-

soning had relatively better prognoses than for the other dimethoxy group organophosphates studied.

Key Words: Organophosphorus poisoning, Dimethoxy, Diethoxy, Prognosis

M E

F71207) Foke izt $A04 BEEA 2168
2 ozt 47 T 5 Aol oHIE 4G FERA Y

M X

o0 =2 4

MEEEA d8F =25 9111
Ol=tOiAtC=t it QSN 2SN Ssstmd
Tel: 02) 2650-2645, Fax: 02) 2650-5060

E-mail: [iz0803@ ewha.ac.kr

o

2 AREEE FE T dhvteltt e B BRAET
Abet 2 7SO g 54 B Ao R U4 A 4
ZA| 9] ALR-o] ATHIL o] 5E AT st Al g 4
FAEo] 20H A, 1930dY] EoM Y F712 e
o &Zdo] ivh= AHde] BiElxl 3 o8] TR/ #7
Al srEEo] /A= A7) AZET HAle A
3 A A7Y Bol LE o ARSI glom FFo] F4
= olg A 54 4o F JE oF 409 e FH
= ARg-0] Algts o] QI AR o AAH oz
712141 8) APFE-L 3%0lA] 30%2 R glom? &




0IEi3] 2l RIIO 52 BS SX0IM A2l RO T2 Y4 B4 Y KIF KOl

BluEte] ¢ f-710A FoF g S5 T s
AE3A Bise] A= Zov duks o g Fekd o]
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F710419 B35ty 42L& 24 4eA Ao AFA
o] FZE 571 Aol A& T Fo] o)F BFoE AR
o 2)ztes} o|gy)E Bl X872 o]FoA gt g
=, Ak, 3 oldv)e] Fi7d uhet o7 JHA 2 EFE
A =, o)ol wet {7IAA FFAE e EBIEH
EA Hol& HolA Hu. FIt=d wet E£3
dimethoxy3} diethoxyo.2 -8} k&84 #}o)
& HolA AP, E3} dimethoxyd ol &3l /71904
Z5H9) FEo] diethoxyddl &3 #7194 3R
H A4%rb sk 2t ARH. @A 1007HA7F 9
£ R710A Feto] EASAIRt &EA] FE o g AALF
ognt 1 B AANS TR T ® e HFE B
I YT AR FF g o] Witk /7194 &
oko] B, 315} jo|e] o]t FEAE0| Hole ¢
d ¥, T5Q Ag=et AF7 gE AAA W 1
o] Fash o)d £ 7= LEl7f E3HA B¥sh=
710A18] F7E TE3 QFFES E F2] AolE H
Z¥skarzt kit

lga 38

1998 149 19%¥ 2006 12€ 31474 #7|UA
AEAE 5313 oY B Y SFYEAEE T
EE 34 F FE] AP FEY, AEHE ¢ T AN
o 1229 F A Hol HF AHE AT F A 13
Be ALt 1098 o2 F3A o FIE XA}
£ N33k Z FAte) o, Y, &5 5 e 7HA 9
A28 ANZ, #7] QAL ¥, S5F TEAR, I 4
=, M QB S fE, V)& A, 27] A 2,
BA QT(o]3} QTc) 744, atropined} pralidoxime(®] 3}
PAM)9] A1§- o33, 718 A #e] %, & {7 BZ 7]
4 EF ALLE, FHAA ALLES, HF 9%, b 4
H 58 ZARIYY. 38 BF A ¥ g4vs
g 3} atropined} PAM o] o= B Z2E
2 U $UE /1S AesHom B HBIY F
A P T2 YukEQ V)Ee §e A5 BaAe
o] & by AT}

#7107 5% FEEA F AFEEY 548 E45]
st AEFIe) v E ARG #71AA T
Z R WE AL Yol 7] $3te dimethoxyAl &<
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% dicthoxyAl Fo& BHote vjadch. =T
dimethoxyA| &< % dichlorvos7} 85% 2 & 2i-&
2}A| 8] o] of] T §F #-41& AJF ST

E7)= SPSS 12.0 for window & o]&-3le] d&3 A
o)) ) A= student rtest S AL, HFH A
o] )& AE Chi-square test S Al3FHTE pgke] 0.05
o gkl -5 SAIEAE A f-ofdo] Y= Ao 2 3ttt

a2 it

1. 97121A 5% 58K & METH AYFL| HW

Z 10979¢] HF Yol 47221794192, &=} 59
3, oA} 50789 EXE VERTh 1097 F A&7 0] 102
B, AbgFo] 7THO R APEEE 6.4%%T JA ¢4 F
559(50.5%)0] &5 A F A7}t en Jd&A F
dlME 450 FEAAR YTt AbdTe] HdE
e 7114112342 ASF(46.2217 14) 9 vis) SA)
Ao g Fol3HAl ¥ A7E YERITHp(0.0001). WL
%279 &35 GFL &L 149.4161.4 mg/dl, A
TR A 266.6£120.1 mg/dl2 AR 2 §-2l8HA A
oA BA UEREe(p=0.042), THE 1= £4

Table 1. Classification of organophosphorus agents (n=109)

Dimethoxy group (n=69)
Dichlorvos 59
Malathion 4
hosphamidon 5
Pirimifos-methyl-1 1

Diethoxy group (n=20)
Diazinon 1
Chlorpyrifos 18
Fenoxaprop-p-ethyl 1

Others (n=20)
Alachlor

Dichlorbenzene
Fenitrothion
Cartap
Methidathion
Fluzasulfuron
Chlorfluazuron
Imidachlopurid
Monocotophos
Phenthoate
Phorate
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A3} YEF(G7189 9%k -4.0 mmol/L)F} v A P&
o) AM(E71AY 29 -10.7 mmol/L)A FAF
o2 §o3tA & AT YA 4F 2EE B
(p=0.016). Glasgow coma scale (¢]3} GCS)& AET
o] 13.5+2.9, AbFo] 6414608 SAFo g 2Ju]g)
£ zlo]& BYTHp(0.0001), =3 F 3F7|RZ 7|7
AN (ESE 730 R0 AEL(FIH 03D F
ARz FolatA &L 238E BIHp=0.003), 4E0]
U 27 8¢, 98T, ofgeEA g A 4], QTc
7, & AYLF, $5F 52 SATHLE {3t 2]
g Rolx] @gtov}, AST(F Uk 48.2 mD) o] w]sf Ab
T(EYH 917 mholAd 5T B AFE HAoH,
QTc HE % AET(FT 439.9£359 msec)dl| vl A

PE(H T 449.5112.6 msec)o A ARG T @FEH=
FAE UErl

2. DimethoxyZl 2573} diethoxyAl S5 72| H|w

WYY 3k 32 F dimethoxyw o] &3k &2 F/HE
dichlorvos, malathion, phosphamidon, pirimifos-
methyl-1 7} 493, diethoxyw &. 2+ diazinon, chlor-
pyrifos, fenoxaprop-p-ethyl ©] A1t} 1 &Jol F Lo
Salx) B 17HA $F) 47104 59] SIQHTable 1),

DimethoxyA &%+ diethoxyAl S5T3He] A}o]
£ A9 Yol A, &5 F dA 2™ ARE &
=3 52 A o] WA UTHTable 2). tha E3=

Table 2. Comparison of the characteristics between dimethoxy and diethoxy poisoning groups

Dimethoxy Diethoxy
(n=69) (n=20) p-value

Age (years), mean*SD 47.4%16.7 47.8+21.9 NS
Male/Female, n 35/41 12/8 NS
Arrival time' (minutes) * 50.0 72.0 NS
SBP (mmHg), mean+SD 125.4%+26.0 126.4+28.3 NS
Amount (ml) * 37.1 85.0 NS
Vomiting, n (%) 32 (42.1) 13 (65) 0.188
Alcohol coingestion, n (%) 32 (42.0) 10 (50.0) NS
Laboratory results

WBC (/ul) 11,761.0£6,025.5 10,883.2+8,154.3 NS

Sugar (mg/dl) 163.3189.2 152.7+70.6 NS

BD (mmol/L) * -3.9 -4.1 NS

Saturation (%) 924+ 89 957+ 2.5 0.007*
GCS 12.8%= 39 13.8+ 2.4 NS
Alertness (%)} 61.8 90.0 0.017*
QTc¢ interval (msec) 441.6+31.9 429.6 £40.9 NS
Intubation requirement, n (%) 23 (30.3) 8 (36.1) NS
Ventilator duration (days) * 0.3 0.2 <0.001*
ICU duration (days) 0.9 0.8 0.003*
Total admission duration (days) * 1.3 0.9 <0.001*
Mortality, n (%) 3(3.9) 2 (10.0) NS

NS: not significant

SBP: systolic blood pressure

WBC: white blood count

BD: base deficit

GCS: Glasgow Coma Scale

QTc: corrected QT intervals

ICU: Intensive care unit

*p-value <0.05,

*Time from ingestion to arrival at emergency room,
*Median

Salert or not: A-alertness; V,P,U-not alertness

10

JourNAL oF THE KOREAN SOCIETY OF CLINICAL TOXICOLOGY



EEEERESIPEEES

= diethoxyi(95.7£2.5%) ) v]3] dimethoxyw~(92.4
+ 899014 BAA R FoaiA %o AAE vhebit
(p=0.007), 7] 2|28 ¥lul AT} GCSE ¥ A
oJ o] IR oY AVPU H o] o3 94 BExE 4
e of dimethoxyol A 2j4e] Mad 73971 61.8%
2 diethoxyT9] 90.0%¢l H|3) SAZHE SJuglA ¥
& 27) JARH UL & F A (p=0.017), =T
dimethoxyolA & 587 Bx 71ZHFSa 0.39) ¥
%2 AYY(FSE 1.39)E diethoxyZ (593 0.2,
F4g 0.99)9) w3 EARC 2 oJuglA Bt
(p€0.0001), BHAIY % F&] APGEIAE FAHLE #
2] %} Zo) & HolA] ggirt

3. Dichlorvos 252 &4

o

XA 20 R0 2 oy e & 0= X0

f

Dichlorvos: dimethoxy] 85%(598)E X453
i dichlorvos& &5 &} F A4S Abg2 2%
(3.4%) 0] 3Ith, P FHL 4671704 Fok. B ==
e 754 migen B g 2847 113,780
o}, oA EHE 97 GCS144 9]0t} Dichlorvos &5
F YLE FA F 379(62.7%)°] THEAA F AL &
Ax=e] A7rstPoH P B4 229 F 1670] F¥AH
o A5t 49 $A1e) HF ADYLFE 429019
t}. Dichlorvos S5 oA A&} APd-& vl w3t
A Aol BAH o2 fralstA tabd Aol AR
TS G71289 9 3.4 mmol/L vs, AP @
71AE 29k -10.4 mmol/L, p=0.016), 2| AFFEE A
7 GCS 14,0123, AP GCS 651492 TAHSR
F-o18HA APhz-] 2 A7t U tH(p<0.001). & A
oA 71t e R T B3 (p=0.040), & EF

Table 3. Comparison of the characteristics between dimethoxy and diethoxy poisoning groups, except in cases of dichlorvos poisoning

Dimethoxy ]
(except dichlorvos) Diethoxy p-value
(n=20)
n=10)
Age (years) 51.8 £156 47.8%+219 NS
Male/Female, n 8/2 12/8 NS
Arrival time* (minutes) * 60.0 720 NS
Systolic blood pressure (mmHg) 123.7 = 30.9 126.4+28.3 NS
Amount (cc) 62.5 85.0 NS
Vomiting, n (%) 3(27.3) 13 (65) 0.05
Alcohol coingestion, n (%) 8 (80.0) 10 (50.0) NS
Laboratory results
WBC (/ul) 12,363.6£6,419.4 10,883.0+8,154.3 NS
Sugar (mg/dl) 201.2£1343 152.7£70.6 NS
BD (mmol/L) * -4.8 -4.1 NS
Saturation (%) 91.2+10.9 957+ 2.5 NS
GCS 1.2+ 52 13.8+ 24 0.021*
QTc interval (msec) 452.9+16.1 429.6£40.9 NS
Intubation requirement, n (%) 8 (80.0) 8 (36.1) 0.041%*
Ventilator duration (days) * 0.6 02 0.006*
ICU duration (days) * 20 0.8 0.037*
Total admission duration (days) 2.8 0.9 0.008*%
Mortality, n (%) 1(10.0) 2 (10.0) NS

WBC: white blood count
BD: base deficit

GCS: Glasgow Coma Scale
QTec: corrected QT intervals
ICU: Intensive care unit
*p-value <0.05

*Time from ingestion to arrival at emergency room

"Median
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718z A7 e § Z2YY(p=0.001).

4. DichlorvosZ M|2]8t dimethoxyAl 252t
diethoxyZl 2= 22| |1 (Table 3)

Dichlorvos& #1931 dimethoxyA & 5T %
diethoxyAl =& ¥udt A7 27 JYAH=
dimethoxyo|A BAA LR FoaiA *& AAE
B} tH(dimethoxy# GCS 11.2+5.2 vs. diethoxyw*
GCS 13.8t24, p=0.021). QTc AL FAZ 9uj&=
SRAAT dimethoxyw el A FFHE £L28& Bt &
3 dimethoxyZ oA 71A187] T %(80% vs. 36%,
p=0.041), & 3 &1 Z N70.698 vs. 0.2¢,
p=0.006), T3 ALLF(2.04 vs. 0.8Y, p=0.037),
Z ALY5(2.8Y vs. 0.9Y, p=0.008) 5] TAZHLZ
oln| QA ZA Yebgtt AR APTES ¢ TolM F
AR ztol7} AT

a1 #

BE 471907 Foke oGS A 2B ek Rleis
FFY 44 1A AT Q)RR 5 A0) ¥
Zare UENITE 47 2 G oAgEue) 33 5
Ho| Poh} 53 © Wk 417 2He) I} AFOE A
SgAle) vz PR, YERY, FRABA 33
2 B 13 £ F29H 340 2E SLUDGER
NEHE BRY], FEEY, vk, W, 44}, TE, 2
B, A4, 359 Umd Yot 289 454 @
%, A9, Hok, S B F itk 5 434 54
ozt AN B, TE, 04, BYET do], A4, £F
Az Fo] & 5 ATk, olHT FHEY YEE BAY
WA 22, $EF, &5 F 9 SA74 2 A% B
uhe} thesbl vehdey. §7120A) Bekel <lake) opg
SUN2HATL AAEE S2 4Tt thaA )
HE, g o 2t oABSU] opAYF U 2E A
St YR 7HEE o] WA A oL B
£HeA7 A Hed, 4719 B o
Aol =EjehAlsh ohALF AL AFEHA A Aserine)
A7) A2 AAA BS BB Fele) FHEDL B
So] FhrRa g Welaie) Hael AARE ASANT
QaksteE opA SN LE A 24-4841200] A7
w A B48ke) Aol G71EE deialn Jee o
8h5)0] oximeo| 1t A AA5pa el &) A Bk
e Brb. ol =Wk shev) ek opYE
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2B A 2 AT F710A ) Btz A EZA7)7
AAEE FYo 2 =g F57 wet 2ol & Bt
DimethoxyAlE Apa A&zt wE =33E Ve
Yo, diethoxyAlE =9 Q14k8}d)] whE vjud =9 =
23S et =338} ¥H1717} dimethoxy Al oF 24
A7}, diethoxyAlE= oF 40417t 2 <A o}’ =5 2
F710A19] F570) wet AE 57t 24 Jerdd
AR L7t gEo 2 Qe &5 F 5 w2l €
Y, Ad $ 7 LS5 E EF T2 F43] Fo}
A3 A LIt FEFE APRF o2 XTI} 9]
Folx] EF T} Wit o8 % V1A FER
o] o2 11 27 w) o8 95| thET
FUA AFEA &5 BAE F /7IIA SR wE
E=4e] Zol7} vk Hiav) 1977340 = lleH, ¥4
K71 A F5L AL UFEe ARAY ATFAEES
B 52 MF 2 FHIL vt {710A Fwol e
FE AEeA g3 gt o3t 54 = hEva
0, 2 &3, At otAdEdd 2B A o e
Mgy, olo] B X§], =3531e] $x71 t=7] fE
o % AZtxe} A5 U ¥he-o] g = B8kl
FQA AFEA Y] PG HE &S X80 HEHA
& ¢}, Dimethoate®} fenthion dimethoxy o]
i chlorpyrifosE diethoxy AZ #7194 A $F/
chlorpyrifos, dimethoate, fenthion®] &AF, A £-3)
T, B8 AL 5o B 3153 A2 G ol Al F
FAZAE S5 I oM e XA, 92 F =, 7]
= A3 MR % 58 2ARRE BT I A7 B
T 55 AT vt MARES JHAE YA A
Z2AA FiME B e JFS JdEHG.
Dimethoate$} fenthion &2 chlorpyrifos &Sk
o} XARS 7)1 Abse] HQ Aol 3.5l w3 9
AN F&A7HA] ol2% 7]Zkolvt FHF ol veht
71749} 717k} dimethoate7} VA F 7hA| B} sk
t}. o] 52 dimethoated] AF 3 =7} th& AA LTt
27 & F ot wEA Fobd 4 S8 2d
= WE Aoz AP A. AT E dTdME
dimethoxyi¢] 85%& ZA|SH= dichlorvosE& FHEH
oHE dimethoxywdl] B3 HAREC) F&& & 5 AT
T3 dimethoate, dichlorvos, fenthion, chlorpyrifos€]
ALY == 42 0.76, 1.56, 4.3, 5.050| A gt 439 F
Zxo) olA XA L3z we} &g 2ol E e
A e Ao g Hol A I Evte 2= AHEA e
TE 8450 g Aoz BHAYY, wEA 2
dimethoxy o8t 39} 443 A2 Holde § &
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A9l oy 247} FE4E Ao 2 BItt Dimethoxy
o] A8 277} Alge] FoliE Bavk ey B o
T AR dimethoxyT# diethoxyw3He] AVLE A
E 2 xo)E HolA &UT}. Dimethoxydol &3
dichlorvos7} AbgEo] ¥A @& o2 vu|Fo] B
dimethoxyA &%0| diethoxyA SE5TRETH A H L
2 Aol Eoha @ AVl FEM, dimethoxy 5
g F 7R FFolut FEkste] FE W ol ] Wil ¢
w3} 3] FEvt e A 2o AR E dTA
% dimethoxyo] & ZF7I1RZE 717, S84 A4
A5, & AY 7t BAF o= Fo3HA Aem, =
3o GCS¢ &7 QTc HF 9] Ao &S ¢ F U
At  AF-9A dimethoxydll 43} dichlorvosg]
A F= Baketx] okodth 657 F AFHE 27(3.1%) 0]
I, 0] F 3L 20 ml AR SEFo] BA &% Ui
A ] &g Algbe] AA] gkgkor] ExE 7|2 Ago] §)
B AL of o), YA o 2o] AkE o] JIaL A}
A Abzo] AT AT td BAe] 4271 A of dichlor-
vos 502 Q3 ARt tiE] oJv] Sl 84F =3}
715 A oIt

F7100A FF FE2] oFAx2A QT GCSel| ]
3 B Eo] Ut} QTc A e] o] E3] #E T o]
o 3k 713 A YA GAT Y[R FX
%o 39l AR o] glow F71A F5 oF 37.8%
N AR Bah b, B AT A E AL
ool QTe 7HA o] 449 5+12.6 msec & QS92
439.9£12.6 msecEt} AFH] 5E& & F INeH
dimethoxyAl £% &AFdA QTc H40] 441.6+319
msecE diethoxy] Aol vl3] JFHS J&5& & F
Ak, o AFEE JeRNEGCS A T3 771204 &
E321e] 38 YeEEY GCS A4V ESTF (cut
off value GCS 6) 3& B-ALAo] 2o HF 437}
A goie Bavt o, £ A= AT GCS
64146, AET GCS 135229 (p<0.001) & GCS7} &
L FqA AFEe] E¥9ka dichlovosE A £ 3
dimethoxyAl FZ8A A diethoxyAl el 3| GCS7}t

=& st

HYs gx 5 AEHTH ZEHE AdE ¢ F jie
AL o Y-S gotr F7IR0A FY o=
27| 3R E A= oA e Hol ¥
ek G714 Feke) AR wE BFH tg o Al
A3 2] By AT B AT Ao
F7107) Bhe S 5T Exbe) AT doll HAFHY
ZEAYE JeEhl= A3 AHQ) oAE E o AH
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DichlorvosE& A &3k A9 dimethoxyA &5T%
diethoxyAl &5 v]ZLAA APFEAAE Aol7) §1
o}, dimethoxyAl S&e] 271 &2 A3}, QTc 3t
Aol I 71e Aol Ha Aol wkod F SHVIR
Z 717 S8R ALY A, F A 57 2A vErst
t}. Dichlorvoss= dimethoxyA] &) 571814 &< ol A
T o3It F3Es & & AU
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