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Comparison of Severity in Organophosphate | nsecticide Poisoning
Patients Treated with Tracheostomy

Dae Hyuk Choo, M.D., Yong Jin Park, M.D., Sun pyo Kim, M.D.,
Seog jung Kim, M.D., Soo Hyung Cho, M.D., Nam soo Cho, M.D.

Department of Emergency Medicine, College of Medicine, Chosun University, Gwangju, Korea

Purpose: This study investigated the effect on survival rate for organophosphate intoxication patients who received tra-
cheostomy. This research was conducted to help identify appropriate treatment of patients who received a trachostomy.
Methods: This research was retrospectively conducted using the medical records of 141 patients who arrived at the
Chosun University Hospital emergency medical center between Jan 2007 and Dec 2010, suffering from
organophosphate intoxication. They were placed in two groups including one which received trachostomy as part of
their treatment and one that did not. The effect of each variable on mortality was evaluated by regressionanalysis.
Results: Of 141 patients with organophosphate intoxication, 105 of them did not tracheostomy and 16 were dead
cohorts (15.2%). Their size of pupil was 1mm. Factors such as amount of organophosphate ingested, PAM time
after ingestion, average body temperature, arrival time, atropinization time after ingestion, AST/ALT, Bun/Cr all
appeared to be significant factors in death cohorts (P<0.05). 36 patients among the total had tracheostomy and 11
ones of them were in dead cohort (30.6%) and their average age was 58 years. The facts affect the state of patients
in dead cohort include the amount of intoxication which between 327.27+194.1 ml, performing intubation 686 mins
after intubation, reaching to the hospital after 580mins, injecting PAM 744 mins after intoxication, injecting atropine
627 mins after intoxication. The largest cases of patient’s state was found to be stupor with 14 patients (38.9%) the
level of Cholinesterase in blood appeared to be significant in dead cohort as 391.00+353.9 IU/L (P<0.05).
Conclusion: Further planned studies are necessary on the use of tracheostomy for treatment of poisoning victims,
especially those intoxicated by organophosphorus insecticides.
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Table 1. General characteristics of the patients without tracheostomy
Total Survival group Non-survival group
(n=105) (n=89) (n=16) pvalue
Age (years) 9.62+14.66 58.11+14.50 68.00+13.02 0.012
Sex
Male 73 (69.5%) 63 (70.8%) 10 (62.5%) 0.507
Female 32 (30.5%) 26 (29.2%) 6 (37.5%)
Medical
underlying disease
Disease 40 (38.1%) 32 (36.0%) 8 (50.0%) 0.087
None 65 (61.9%) 57 (64.0%) 8 (50.0%) '
Neuropsychiatry
underlying disease
Disease 20 (19.0%) 15 (16.9%) 5 (31.3%) 0177
None 85 (81.0%) 74 (83.1%) 11 (68.8%) '
Ingestion time (Hours)
0-6 14 (13.3%) 12 (13.5%) 2 (12.5%)
6-12 34 (32.4%) 28 (31.5%) 6 (37.5%) 0973
12-18 29 (27.6%) 25 (28.1%) 4(25.0%) '
18-24 28 (26.7%) 24 (27.0%) 4(25.0%)
Ingestion etiology
Suicide 64 (61.0%) 56 (62.9%) 8 (50.0%) 0.329
Unknown 41 (39.0%) 33(37.1%) 8 (50.0%)
Ingestion amounts (ml) 132.48+£122.24 102.02+84.04 301.88+161.41 0.000
Arriva time (min) 435.23+590.92 306.18+347.98 1153.06+1030.64 0.005
PAM* time after ingestion (min) 468.12+581.00 340.90+331.83 1175.81+1031.58 0.006
Atropinization time fter 496.64+609.89 366.47+371.53 1220.69+1053.28 0.006
ingestion (min) $O% DU A5 .69+ . )

* PAM: pralidoxime
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Table 2. Comparison of initia findings of the patients without tracheostomy between survival and non-survival groups
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Tota Survival group Non-survival group
(n=105) (n=89) (n=16) pvalue

Initial mentation

alert 51 (48.6%) 51 (57.3%) 0 (0%)

drowsy 21 (20.0%) 19 (21.3%) 2 (12.5%)

stupor 18 (17.1%) 12 (13.5%) 6 (37.5%) 0.000

semicoma 7( 6.7%) 3( 3.4%) 4 (25.0%)

coma 8( 7.6%) 4( 4.5%) 4(25.0%)
Initial Chest X-ray

normal 59 (56.2%) 57 (64.0%) 2 (12.5%)

pneumonia 42 (40.0%) 31 (34.8%) 11 (68.8%) 0.000

congestion 4( 3.8%) 1( 1.1%) 3(18.8%)
Systolic blood pressure (mmHg) 128.38+35.00 131.12+31.60 113.13+48.40 0.169
Diastolic blood pressure (mmHg) 76.10+20.12 77.98+17.84 65.63+28.27 0.109
Pulse Rate (times/min) 96.12+21.91 95.99+21.79 96.88+23.31 0.882
Respiration Rate (times/min) 21.89+5.40 22.08t£5.47 20.81+£5.04 0.391
Body Temperature (°C) 36.82+0.70 36.66+0.42 37.74+1.13 0.002
Pupil size(mm) 245+1.24 2.70£1.18 1.06+0.25 0.000
Serum pseudocholinesterase 205184+ 2625.70 343270+ 2570.87 277.06+149.46 0.000
level (IU/L)
White blood cell (x 10%ul) 15.76£6.56 15.94+6.75 14.77£5.47 0.514
Platelet (x 10%ul) 271.52+81.00 271.55+82.78 271.38+72.75 0.994
pH 7.3+0.13 7.33£0.12 7.29+0.18 0.343
PCO; (mmHg) 40.53+15.30 39.25+1341 47.65+22.45 0.165
PO, (mmHg) 92.95+89.85 95.1697.00 80.65+:24.03 0.555
SpO2 (%) 92.02+£9.10 92.50£8.52 89.33£11.78 0.200
AST* (U/L) 84.40+153.48 68.73+150.46 171.57+144.71 0.013
ALT" (U/L) 50.16+£79.32 37.71£66.12 119.41+109.30 0.010
Amylase (U/L) 269.62+502.66 212.82+391.67 585.56+852.20 0.105
Blood urea nitrogen (mg/dL) 15.94+8.02 14.20+6.37 25.58+9.56 0.000
Creatinine (mg/dL) 1.18+0.59 0.99+0.24 2.24+0.82 0.000

* AST: aspartate aminotransferase
* ALT: alanine aminotransferase
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Table 3. Genernal Characteristics of the patients with tracheostomy
Tota Survival group Non-survival group
(n=36) (n=25) (n=11) pvalue
Age (years) 57.89+13.8 55.64+13.4 63.00+14.0 0.145
Sex
Male 26 (72.2%) 19 (76%) 7 (63.6%) 0.446
Female 10 (27.8%) 6 (24%) 4 (36.4%) '
Medical undering disease
Disease 20 (55.6%) 16 (64.0%) 4 (36.4%) 0124
None 16 (44.4%) 9 (36.0%) 7 (63.6%) '
Neuropsychiatry undering disease
Disease 25 (69.4%) 21 (84.0%) 4 (36.4%) 0,004
None 11 (30.6%) 4 (16.0%) 7 (63.6%) '
Ingestion time (Hours)
0-6 4(11.1%) 1 (4.0%) 3(27.3%)
6-12 8(22.2%) 6 (24.0%) 2(18.2%) 0174
12-18 12 (33.3%) 8 (32.0%) 4 (36.4%) '
18-24 12 (33.3%) 10 (40.0%) 2(18.2%)
Ingestion etiology
Suicide 25 (69.4%) 16 (64.0%) 9 (81.8%) 0.285
Unknown 11 (30.6%) 9 (36.0%) 2(18.2%) '
Ingestion amounts (ml) 206.67+160.6 153.60+£111.0 327.27+194.1 0.016
Intubation time (min) 485.56+264.3 397.20+199.9 686.36+291.2 0.001
Tracheostomy time after intubation (day) 13.47+2.6 13.56+3.0 13.27+15 0.768
Arrival time (min) 384.17+283.8 298.00+198.3 580.00+356.2 0.029
PAM* time after ingestion (min) 468.33+311.8 347.20+221.3 743.64+320.6 0.000
Atropinization time after ingestion (min) 418.33+279.5 326.40+202.6 627.27+325.2 0.002
CU" admission times after 15.03+11.8 13.40+10.0 18.73+14.9 0.217
tracheostomy (day)
Adimission times (day) 43.94+37.4 49.36+43.1 31.64+13.6 0.195
ICU times (day) 27.39+10.9 25.76+9.2 31.09+13.9 0.184

* PAM: pralidoxime
" ICU: intensive care unit
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Table 4. Comparison of initia findings of the patients with tracheostomy between survival and non-survival groups

OIM 7[2ETlE Al SA| 2HAt

—

ANEs AT FA A e S Vs

Tota Survival group Non-survival group
(n=36) (n=25) (n=11) pvalue

Initial mentation

aert 5 (13.9%) 4(16.0%) 1( 9.1%)

drowsy 8(22.2%) 8 (32.0%) 0( 0.0%)

stupor 14 (38.9%) 8 (32.0%) 6 (54.5%) 0.156

semicoma 3( 8.3%) 1( 4.0%) 2(18.2%)

coma 6 (16.7%) 4 (16.0%) 2 (18.2%)
Initial Chest X-ray

normal 11 (30.6%) 11 (44.0%) 0( 0.0%)

pneumonia 20 (55.6%) 13 (52.0%) 7 (63.6%) 0.005

congestion 5 (13.9%) 1( 4.0%) 4 (36.4%)
Systolic blood pressure (mmHg) 116.94+39.5 119.20+38.7 111.82+42.8 0.613
Diastolic blood pressure (mmHg) 74.44+30.8 3.60+£25.6 76.36+41.7 0.808
Pulse Rate(times/min) 103.36+25.3 97.48+£23.0 116.73£26.3 0.034
Respiration Rate (times/min) 22.83+5.7 252156 23.55+6.0 0.628
Body Temperature (°C) 36.76+0.8 36.49+0.6 37.36+0.8 0.002
Pupil size (mm) 247+15 2.96+15 1.36+0.6 0.000
Serum pseudocholinesterase 1380.44+2201.9 1815.80+2524.3 391.00+353.9 0.010
level (IU/L)

White blood cell (< 10%/ul) 37.87+131.0 14.15+5.6 91.76+235.3 0.300
Platelet (x 10%ul) 273.25+105.9 274.28+103.9 270.91+115.6 0.931
pH 7.31+0.1 7.34£0.1 7.27+£0.2 0.324
PCO, (mmHg) 53.36+81.5 58.60-98.3 41.93+13.7 0.582
PO, (mmHg) 107.57+61.4 102.55+47.3 118.53+86.5 0.483
SpO; (%) 95.42+59 96.15+4.4 93.82+8.3 0.402
AST* (U/L) 66.93+67.8 75.14£76.6 48.25+38.2 0.280
ALT" (U/L) 47.31+64.6 57.76+74.8 2355+17.7 0.040
Amylase (U/L) 227.15+398.9 297.11+452.1 233.58+260.7 0.668
Blood urea nitrogen (mg/dL) 17.13+8.3 17.08+£9.0 17.24+6.9 0.958
Creatinine (mg/dL) 7.07+314 8.65+37.5 3.50+7.4 0.658

* AST: aspartate aminotransferase
* ALT: aanine aminotransferase
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Table 5. Comparison of initial findings of the patients without tracheostomy between survival and non-survival groups

Total Survival group Non-survival group
(n=36) (n=25) (n=11) pvalue

Mentation

aert 3( 8.3%) 3(12.0%) 0( 0.0%)

drowsy 12 (33.3%) 12 (48.0%) 0( 0.0%)

stupor 10 (27.8%) 9 (36.0%) 1( 9.1%) 0.000

semicoma 7 (19.4%) 1( 4.0%) 6 (54.5%)

coma 4 (11.1%) 0( 0.0%) 4 (36.4%)
Chest X-ray

normal 11 (30.6%) 11 (44.0%) 0( 0.0%)

pneumonia 20 (55.6%) 13 (52.0%) 7 (63.6%) 0.005

congestion 5 (13.9%) 1( 4.0%) 4 (36.4%)
Systolic blood pressure (mmHg) 108.31+20.8 122.36+16.1 99.09+27.7 0.079
Diastolic blood pressure (mmHg) 67.92+11.2 71.00£11.1 60.91+8.3 0.011
Pulse Rate (times/min) 94.64+22.2 88.40+19.6 108.82+£22.0 0.009
Respiration Rate (times/min) 17.92+51 17.60+4.2 18.64+7.0 0.588
Body Temperature (°C) 37.15+£1.0 36.95+0.9 37.62+1.0 0.065
pupil size(mm) 4.86+t19 556+1.3 327+21 0.005
Serum pseudocholinesterase 1439.58+1362.6 1048.72+1342.4 282.45+230.3 0.000
level (IU/L)
White blood cell (x 10%/ul) 13.65t4.7 13.24+4.8 1457+4.7 0.445
Platelet (x 10%ul) 336.91+:184.3 361.71+203.4 280.55+120.7 0.147
PH 741+0.1 7.4510.0 7.34+0.1 0.055
PCO, (mmHg) 45.79+13.8 24.41+119 53.47+152 0.025
PO, (mmHg) 100.36+29.6 103.52+23.8 93.18+40.3 0.342
SpO; (%) 96.46+3.2 97.34+20 94.47+45 0.070
AST* (U/L) 43.15+19.9 41.10+16.3 47.82+26.7 0.453
ALT" (U/L) 42.07+38.0 40.87+36.3 44.80+43.4 0.780
Blood urea nitrogen (mg/dL) 20.21+19.4 20.04+16.6 20.61+25.4 0.936
Creatinine (mg/dL) 1.30+1.3 1.05+0.8 1.88+2.0 0.217

* AST: aspartate aminotransferase
" ALT: aanine aminotransferase
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Table 6. Associated factors influencing on tracheostomy
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Tracheostomy
No Yes
N % N % pvalue
Ingestion amounts (ml) <100 71 85 1 16 0.004
101~200 15 52 14 48
201~300 10 71 4 29
>301 9 64 5 36
Mentation aert 51 91 5 9 0.003
drowsy 21 72 8 28
stupor 18 56 14 44
semicoma 7 70 3 30
coma 8 57 6 43
Chest X-ray normal 59 84 11 16 0.010
pneumonia 42 68 20 32
congestion 4 14 5 56
Serum pseudocholinesterase
level (IU/L) Low 17 63 10 37 0.000
normal 32 60 21 40
High 56 92 5 8
PCO, (mmHg) Low 65 80 16 20 0.093
High 40 68 19 32
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HINe AR ARE BF AR X3l7] wiEgl 3
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Table 7. Oddsratio of death adjusted by related factors

A} 713ke] ZojAle FAlolck .

2 Aol o) ZlE) AR F 71 RAAEAA Y A
© B oF 14%o] Agort 7|WANEe] AP A7)
FEAAelA A7IZE) AT RS diAls] $IaA
wol At glov] Aukaow Fxjuiet chpabal W
@ 5 glo] UAQ Fhol =l e 9le 5 GAIR 7]
AR 579 F, AT B S Boksha w
hsAol o m 7w aEe ABdthe Hash 235
ol Z1B ABS AT e BASL W 7B
£ A wEo M A7IZE] 1T Alghel @ B
FHFL Y 5 ook shol ASHQ AT} Basit

NANE BA e /we] AL FAS T Fust
Frlel gAFoRA A4 5 gl FREFE PA

OR* 95% Cl* p-vaue

Ingestion amounts (ml) <100 0.595

101~200 2.055 0.399 10.580 0.389

201~300 0.984 0.096 10.130 0.989

>301 3.501 0.418 29.357 0.248
Serum pseudocholinesterase
level (IU/L) low 0.015

normal 2.639 0.482 14.433 0.263

high 0.196 0.024 1.616 0.130
Mentation alert 0.445

drowsy 5.699 0.769 42.244 0.089

stupor 2118 0.307 14.591 0.446

semicoma 1.644 0.111 24.450 0.718

coma 4.539 0.548 37.624 0.161
Chest X-ray normal 0.234

pneumonia 1672 0.397 7.053 0.484

congestion 0.286 0.026 3.134 0.305
PCO, (mmHg) low

high 0.727 0.190 2771 0.640
Tracheostomy No

Yes 16.953 3.675 78.214 0.000
ALT® (U/L) normal

high 7.154 1.791 28.581 0.005
Creatinine (mg/dL) normal

high 19.108 3.728 97.936 0.000

* OR: oddsratio
" Cl: confidence interval
¥ ALT: alanine aminotransferase
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