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The Factors that Predict Using Mechanical Ventilation
for Patients with Organophosphate Intoxication
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Purpose: The purpose of this study is 1o investigate the factors that predict using mechanical ventilation for patients

with organophosphate intoxication.

Methods: We retrospectively reviewed the medical records of 111 patients with acute organophosphate intoxication
and who were treated in our emergency center from January 2000 to December 2008. We compared the toxicologic
characteristics, the laboratory findings and the APACHE I scores between the Mechanical Ventilation group (MV
group) and the non-Mechanical Ventilation group (the non MV group).

Results: Sixty three patients were in the MV group and 48 patients were in the non MV group. In the MV group, the
patients had an older age (p<0.001), a larger amount of ingestion (p<0.001), a lower initial serum cholinesterase
level (p=0.003), a higher APACHE I score (p<0.001) and they ingested a more toxic agent (p=0.001). There were
no significant differences in gender, the type of visit and the arrival time between the MV group and the non MV

group.

Conclusion: We suggest that the patient s age, the amount of organophosphate ingestion, the toxicity of the agent,
the initial serum cholinesterase level and the APACHE |l score are important factors to determine if mechanical ven-
tilation will be applied for patients with organophosphate intoxication.
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Mg ANHsto] ¥ HAg T AR HAP|# o
04 239 AL o] 83t 8 FolzHEA)
< 93 7)AlE HITACHI 7600299] 2% A
2717 AREE e H, BRI 4250~7250 TU/L
B 9Tt APACHE 11 score& o] 83ta%d ol
g dgte] G5, Set2als EF A5 (Glasgow Coma
Scale, GCS), e A%, 2L, ddo] A AL
AFE ol g3t W oR TR d3A HFE
vlash=d Ag-sk vt e FAEAL SPSS 1208
o] &35te] HEEL EA o a2l ttest, Chi-square test,
Mann-Whitney U test 7373, Fisher®] exact testE A3}
Aok WY W Bu L 3EUAR B3k e, pit
0] 0.059|51 2 BAA o2 F-oleiraL wdal it

2 i

Z 11199] sAlolM Hit AHL 51,616,440
™, B2} 7098 (63.1%), A&} 4198 (36 9%) 2.2 FY ¥l
1.7:10]1 4k (p=0.194). 7| A&7 BAEe] HaF A%
56.4+15.4M%2 453315649 ¥Z7|AS T SAE2
[ Ao Hlsh =RTHp(0.001). B4 AF 94
ERoME =4 4278(37.9%), 22 317(27.9%),
FEANY 389 (34.2%) 9 EXE HAH(p=0.065)
(Table 1).

2 AMS|A, EASHA QHl BN

=5 3A F U A ZARAE] AAH| e FAE
99 (8,1%) 019 2. ¥ (p=0.295), 110%(99.1%) ] =47}
Amdog F5& YT, At 23 F5& 19

(0.9%) 0] 2T (p=0.432) (Table 1).

3SESUSHEE

71907 Fe& D50 w2} 55 e E4& &
FAE W12), A5 68 (5.5%), 5% B4 679
(60.3%), L= 38H(34.20%) 01T}, FE ko] T

B-F 2 chlorpyrifos 239 (20.7%), dichlorvos 219
(18,9%), methidathion 159 (13 .5%), parathion 8%
(7.2%), fenitrothion 8H(7.2%), phosphamidon 7%
(6.3%), malathion 69 (5.4%), diazinon 3% (2.7%),
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EPN 3%(2.7%), edifenphos 3%9(2.7%), phenthoate 3
™3(2.7%), demeton-s-methyl 3%(2.7%), 7|E}o}A] 813
(7.29%) 8] oIk, 5] FFE $5T 3892 #x}
T 267(68.4%) 9] EAA 71AR7IE o T 39t
FToE T S5 AR F 67H &2 F 379
(55.2%)014 714718 Do g, ASA v &
70 A4 F 608 $A F A S deE YA &
e ek 240l 255 VAIE] AHE e vl gol =
Qt}(p=0.004) (Table 1),

4. 99 © oY ZE8N

é_LT

5 % 3 o578 HEAA HdE 284 70.6%
124 9% FH S5 15281980 migich & HY L
st Bl wiggh #x= 819 (73%) 0l e, £
fo7 A g A= 308 27%) 01, 71AI#7)
T2 5 F A o857 BENA 289 HF ATHe
80.4=156.7%, w7l A2 7T 9] 57.7+£62. 0801}k
(p=0.345). 7|AIE7T9] B 5% 192.1£100.8

Table 1. Comparisons of clinical toxicologic characteristics between MV and non MV group

Variable Total(n=111) MV group(n=63) non MV
(%) n(%) group(n=48), n(%) P
Age (yr, Mean £ SD*) 51.6+16.4 564+154 453%156 <0.001
Sex
Male 70 (63.1) 43 ( 68.3) 27 (56.3) 0.194
Female 41(36.9) 20( 31D 21 (43.7)
Residence
Urban 42 (37.9) 18( 28.6) 24 (50.0) 0.065
Suburban 31 (27.9) 21( 33.3) 10 (20.8)
Rural 38(34.2) 24 ( 38.1) 14 (29.2)
Underlying
Psychiatric Disease
Yes 9( 8.1 7( 1LY 2(42) 0.295
No 102 (91.9) 56 ( 88.9) 46 (95.8)
Incidental ingestion
Yes 110 (92.1) 63 (100.0) 47 (97.9) 0432
No 1(0.9) 0¢ 0.0) 1(21)
Toxicity ’
Low 6(5.5) 0( 0.0 6(12.5) 0.004
Moderate 67 (60.3) 37( 58.7) 30 (62.5)
High 38 (34.2) 26( 41.3) 12 (25.0)
Ingestion amount 152.8+£98.0 192.1+100.8 101.2+65.3 <0.001
(ml, mean=SD) T o I :
Amival time 70.6+124.9 80.4:£156.7 57.7+£62.0 0.345
{min, mean=xSD) e R T )
2-PAM administration
. . 178.9+143.5 17841303 179.5£160.6 0.752
time (min, mean+SD)
Symptom on ED ¥ arrival
Nicotinic 60 (54.1) 56( 93.3) 4 6.7 0.393
Muscarinic 78 (70.3) 62 ( 79.5) 16 (20.5) <0.001
Serum Cholinesterase
Activity on ED ¥ arrival 1204.5+1650.5 771.1£11309 1773.4£2026.5 0.003
(U/L, mean+SD)
APACHES 1l score
on ED ¥ arrival 13.4+96 18.9+8.9 62+3.9 <0.001
(point, mean*+SD) :
Mortality 27 (24.3) 27 ( 42.9) 0( 0.0 <0.001

MYV group: Mechanical ventilation group, non MV group: Non mechanical ventilation group
*SD: standard deviation "LMC: local medical center "ED: emergency department

‘APACHE: acute physiplogy, age, chronic health evaluation
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s H]Eo] 9 (p(0.001) (Table 1),

2o e §710A B FEFAY] AgE Al
g AAAR GAdve] Fof olERAY ZdaE e
7] 5o, T8RN 9 7ARIY] B8O} FE o]F
o 25 3 Zde5Ae| FoHE d7tA 2™ A7k
B 178.9+143 55-0191 0.1 (p=0.752), 1113 2] A=A
AL F 6375(56.8%) 9 BadlA 71AEIE e 5
Aok, 1113 e] dig SAellM A8 F 3jEslo] 5959
At Az HYos AP #H A9+ 849(75.7%)01%
ow At AY 7t gl HYE & A 279
(24.3%) 014t}

L o 32 P

6. L& SAlol @ ST AEZH K|

W ZAle) AA BAlwte] Ha 8 S 2E A
serum
| —— cholinesterase
activity
- Reference

specificity

00 02 04 06 08 10
1 - sensttivity
Fig. 1.ROC (Receiver Operating Characteristic) curve in
patients with organophosphate poisoning related to
inverse number of serum cholinesterase activity on emet-
gency department arrival. AUC (Area Under the ROC
curve) =0.714.

FHQA

or

of SFEAUAM JIAED] BR40 O oIS 84

FAE 1204.5011650.33 1U/Lgc}, 71AS e
7 FHo2HEgA X 771.06021130.85 IU/LE
1773.38+2026.48 TU/LS] H]7) A8 7218t} Ptk
{p=0.003) (Table 1),

7. LY =kA|2] APACHE Il score

e FAe] AA] SAlte] 39 APACHE 11 scored
13.3919.59 Holglth. 7|A 7139 BT APACHE II
scorex 18.94+890H 0.2 61613 934 9] v 71487
Tl Bl&] E94tH(p<0.001) (Table 1).

8.ROC
(Receiver Operating Characteristic} curve =41
o] thdo] H R71UA T TEEA A AL
£ F FAHE oW Mg EQte], &
=% ¥4 Zd2u#tA x|, APACHE Il score)&
ROC curve® 3| 43} 9th. APACHE 1I score, 2%
F, 4 o 2HEA A, Uolo £o 2 71AE] F
£l i3t ST Aol & Ao vEhdth(Fig. 1, 2).

1 #

712 5ok FEBASE DAL 54 Lol 9
@ £F2 vp} HE )@ q
£ 34 AY S0 B TFFH 2

A A of 3 Hol
10 —
e e QR
T S e Ingestion
0.8 7 amount
e - APACHE Il
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2064 / ~— Reference
= /
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0.2~ \ l‘{
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0.0 0.2 04 0.6 0.8 1.0
1 - specificity

Fig. 2. ROC curve in patients with organophosphate poisoning
related to age, ingestion amount and APACHE 1I score.
AUC (APACHE I score = 0.912, Ingestion amount =
0.773, Age = 0.688)
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