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Seven cases of dimethyl-type organophosphate poisoning treated with pralidox-
ime iodide and whole-bowel irrigation restricting early atropine administration
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Fumihito Koizumi®, Yoshihiro Inoue”
UDivision of Critical Care Medicine, Department of Critical Care, Disaster and General Medicine, Iwate Medical University
?Poison and Drug Laboratory Division, Critical Care and Emergency Center, Iwate Medical University

YDepartment of Regional Emergency Medicine, Fukushima Medical University

——Summary (Jpn J Clin Toxicol 2019 ; 32 : 399-405)
In our department, we treat organophosphate poisoning with pralidoxime iodide (PAM) and sufficient whole-bowel irriga-

tion without atropine to decontaminate the alimentary tract. Some patients recover without persistence or recurrence of toxic
symptoms and without any somatic aftereffects. In this study, we have reported seven cases (five male and two female subjects
aged 27-84 years) of dimethyl-type organophosphate poisoning treatment based on these policy, with literature consideration.
The types of organophosphate used were three malathion, two trichlorfon, one fenitrothion, and one acephate. In all cases,
whole-bowel irrigation and persistent administration of PAM were performed, and five cases required atropine administration.
Tracheal intubation was performed in five cases, of which two cases required mechanical ventilation (5 days, 12 days). There
were no cases that developed intermediate syndrome, and the average length of hospitalization in all seven cases was 9 days.
Only one patient died of myocardial infarction after the recovery from toxic symptoms. The administration periods of PAM
were 2-10 days, but no apparent adverse effect of PAM was observed. One of the patients, who was administered PAM for one
day, exhibited prolonged toxic symptoms and required administration of a large amount of atropine for a long duration; there-
fore, administration of PAM only for one day was considered insufficient. According to the receiver operating characteristic
curve prepared using the data of these seven cases, the serum choline esterase (ChE) cutoff value predicting the disappear-
ance of blood organophosphate was 36 IU/L, and the serum ChE cutoff value predicting cholinergic symptom disappearance
was 52 [U/L. Therefore, serum ChE was considered a useful indicator of recovery from organophosphate poisoning.
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FHEERG I WA
ETERRFRE - KE - REREAEERE R
OB

T 028-3695 & TURSRWHR R MY R K 2-1-1



400 Fujino et al : Dimethyl-type organophosphate poisoning

EEFZE 32 1 399-405, 2019

Organophosphate poisoning

Sampling

Airway management
Intravenous line

Gastric lavage
Whole-bowel irrigation*

(polyethylene glycol-electrolyte through a nasojejunal tube, 1 L/hr X 12 hr)
Pralidoxime (initial loading dose of 1 g = 0.5 g every hour)

i

Recovery

No recovery

Atropine sulfate

Fig. 1 Treatment of organophosphate poisoning in our institution

*We do not use whole-bowel irrigation for cases where approximately
3 days or more have elapsed after ingestion.
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Table 1 |24 W53 2 7 610> HFE MR W14,
AT — %, HHEEE 2R L $ERIE L M
ChE 2350 IU/L DL EICfE 9 2 FCTICELZHE
BEWIHE L7z, oW Tho727 17 = — ML
MOEREY v hRENE X, BRIBERDTE 25
FCHAIE LCTEEHAT- 720 EESHTICIE Agilent
BT A7 v~ s 75 7 EESHEE (GC-MS)
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7890 A/5975 C & Fiv 720 MEHIBRFIREE X, 7= =
@ F %+ >~ (MEP) 0.02 yg/mL, <5 F % >~ 0.05
ug/mL, bV Zuan7 4~ (DEP) 0.04 yg/mL T
Hotze LUFIZ, EWBREOHEICLY 1 HTPAM
DG ERT LER 1 &, RFEENSE BRIk
steBYay) MEEEEIRS X O ChE BIE £ T
PAM % $45- L 729iEff) 2 (BECH)), Bl 4 (LEAEB)
OREBE RS BB, PHENPESERIZOVWTIE, F
IR o 7o AUE L 7ok, WRERA HEH R

Table 1 Comparison of seven cases

Case 1 Casee2 (Case3 Cased4 (Caseb Caseb Case7
Age/sex 69 /male 77/female 84 /male 27 /female 74 /male 55/male 38 /male
Toxic substances MEP Malathion Malathion Malathion DEP DEP Acephate
Dose (g) Unknown 50 50 100 10 10 50
Time to admission (hr) 24 1.6 1.2 2.0 3.1 2.4 0.8
Glasgow coma scale 14 6 6 12 15 14 12
Pulse rate (/min) 103 104 98 68 40 68 99
Miosis + + + + + - +
Salivation + + + + - + +
Fasciculation + + + + - - +
ChE on admission (IU/L) 2 7 18 8 1 2 352
Lowest ChE (IU/L) 1 1 3 8 1 1 42
322ﬂé§g§;;gﬁgszz;nm) 021 14.3 93 58 18] 109 -
Gastric lavage — + + + — + +
Whole-bowel irrigation + + + + + + +
Time to PAM dosage (hr) 28 1.6 1.2 2.0 5.1 48 0.8
Duration of PAM dosage (days) 1 10 7 2 2 2
Duration of atropine dosage (days) 14 7 4 0 1 0
Total amount of atropine (mg) 267.8 61.3 66.5 276 0 3.8 0
Duration of intubation (days) 12 12 0 2 0
Duration of mechanical ventilation (days) 0 12 0 0 0
ChE level at last PAM dosage (IU/L) 4 83 71 74 43 25 105
S —G® ® w0 &
g:gi:wec:/srlwc?;pvrzglt%z tz;iosoe%peared (u/L) 23 % 42 74 43 o4 B
At T L
gilen’;epgg:rlekﬂo(%c;;;)ganophosphates 8 5 A A 5 5 _
Time until ChE returned to 50 IU/L (days) 10 8 6 4 3 3 1
Intermediate syndrome - - - - - - -
Sr%fr’;oer;gj \r/wvc;?gnahzanon in the 0o 14 8 5 4 4 5
Hospital outcome Alive Dead Alive Alive Alive Alive Alive

Detection limit concentration : MEP, 0.02 ug/mL : malathion, 0.05 ug/mL ; DEP, 0.04 ug/mL
Serum choline esterase (ChE) ; fenitrothion (MEP) : trichlorfon (DEP) ; pralidoxime iodide (PAM)
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—e—ROC curve of ChE for the prediction of the
disappearance of cholinergic symptoms
AUC=0.673 : cutoff value=5b2 IU/L . accuracy=0.714

- = -ROC curve of ChE for the prediction of the
disappearance of blood organophosphates
AUC=0.903 ; cutoff value=36 IU/L ; accuracy=0.833

-
e
7

L
1

o

[ee]
x>

1
%

r
1
-

o [en]

SN (ep)
T
>

True positive fraction

o
no
&

o

0 0.2 04 06 08 1.0
False positive fraction

Fig. 2 ROC curve of serum ChE for the prediction of
cholinergic symptom disappearance and for the predic-
tion of disappearance of organophosphate from the
blood

Receiver operating characteristic curve (ROC
curve) . serum choline esterase (ChE) ; area under
the curve (AUC)
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