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Purpose: The purpose of this study was to examine the occurrence of toxic exposure cases in Korean emergency
centers using a toxic exposure surveillance system-based report form and to provide guidelines for the prevention
and treatment of toxic exposures.

Methods: We retrospectively reviewed the medical records of toxic exposure patients who had visited emergency
centers from January 2009 to December 2009. Epidemiology data points for the toxic exposure cases included age,
gender, type of exposure, number and kind of substances involved, reason and route of poison exposure, manage-
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ment of the patients in the emergency departments, and the clinical outcome.

Results: A total of 3,501 patients from 12 emergency departments were enrolled in the study. 50.0% of the total

exposure patients were male and 63.0% of the total cases were fatal. Acute intoxication occurred in 91.3% of the

total patients and suicidal intent was the most common (43.3%) reason for exposure. The most common route of

exposure was ingestion (75.9%). Of the total cases, pesticides were involved in 26.3%, sedatives/hypnotics/antipsy-

chotics were involved in 22.0%, and bites and envenomations were involved in 15.7%.

Conclusion: We provided a database of patients who were admitted to emergency departments after poisoning

incidents. We recommend that toxicology professionals develop a classification scheme for toxicants which is ade-

guate for Korean domestic circumstances and initiate a toxic surveillance system for all types of exposures. With

support of a psychiatric surveillance system for suicidal patients and establishment of social mediation for pesticide

poisoning, major reductions in poison exposures can be achieved.
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Table 1. Age and gender distribution of toxic exposure patients

All exposure patients

Fatal exposure patients

Age (year)

Male (%) Female (%) Total (%) Male (%) Female (%) Total (%)

<5 117 (55.2) 95 (44.8) 212 ( 6.1) 0( 0.0) 0( 0.0 0( 0.0)
6~12 41 (59.4) 28 (40.6) 69 ( 2.0) 0( 0.0) 0( 0.0 0( 0.0)
13~19 66 (44.3) 83 (55.7) 149 ( 4.3 0( 0.0) 0( 0.0 0( 0.0)
20~29 157 (41.4) 222 (58.6) 379 (10.8) 3(37.5) 5( 62.5) 8( 4.4)
30~39 241 (41.8) 335(58.2) 576 (16.5) 8(80.0) 2( 20.0) 10( 54)
40~49 340 (49.7) 344 (50.3) 684 (19.5) 13 (68.4) 6( 31.6) 19 (10.3)
50~59 327 (58.1) 236 (41.9) 563 (16.1) 25(73.5) 9( 26.5) 34 (18.5)
60~69 221 (58.6) 156 (41.4) 377 (10.8) 30(65.2) 16 ( 34.8) 46 (25.0)
70~79 166 (53.7) 143 (46.3) 309 ( 8.8) 29 (63.0) 17 ( 37.0 46 (25.0)
80~89 70 (41.2) 100 (58.8) 170 ( 4.9 8 (40.0) 12 ( 60.0) 20 (10.9)
>90 3(23.1) 10 (76.9) 13( 0.4) 0( 0.0) 1 (100.0) 1( 05)
Total 1749 (50.0) 1752 (50.0) 3501 (100.00) 116 (63.0) 68 ( 37.0) 184 (100.0)
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Table 2. Number of substances involved in toxic exposure patients

No. of substances No. of Patients (%)

1 3,002 (85.8)

2 318( 9.1)

3 78( 2.3)

4 52 ( 1.5)

5 36( 1.0)

6 4(0.12)

7 4(01)

8 1( 0.0

9 3(01)
10 1( 0.0
11 1( 0.0)
Unknown 1( 0.0
Total 3,501 (100.0)

Table 3. Distribution of reason for exposure by age
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<5y 6~12y 13~19y >20y Total
Reason
No. (%) No. (%) No. (%) No. (%) No. (%)

Unintentional 202 (15.4) 66 (5.0) 47 ( 3.6) 1,000 (76.1) 1,315 (37.6)
Intentional -Suspect suicide 1( 01 2(0.0) 60 ( 3.9 1,454 (95.9) 1,517 (43.3)
Intentional-Misuse, Abuse 0( 0.0 0(0.0) 15(21.1) 56 (78.9) 71( 2.0
Intentional-Unknown 1( 0.2 0(0.0) 23( 5.3 413 (94.5) 437 (12.5)
Adverse reaction 3( 5.8 1(1.9) 1( 19 47 (90.4) 52 ( 1.5
Unknown 4( 4.1) 0(0.0) 3( 31 90 (92.8) 97( 2.8)
Other-Malicious 0( 0.0) 0(0.0) 0( 0.0) 3(99.9) 3(0.1)
Other-Contamination 1(11.1) 0(0.0) 0( 0.0 8(88.9) 9( 03
Total 212( 6.1) 69 (1.9) 149 ( 4.3) 3,071(87.7) 3,501 (100.0)
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Table 4. Distribution of reason for exposure for 184 fatalities

Reason Number (%)
Unintentional 6( 3.3
Intentional -Suspect suicide 152 (82.6)
Intentional-Unknown 17( 9.2)
Unknown 9( 49
Tota 184 (100.0)

o

2l 3,19778(91.3%) ] 8AIZE 0|y 9] T T HHE =&
H F4 =Folden, ApdEA A E 54 =F0] 178
H(96.7%) 0.2 t] 2 H]&E BHYrt. =29 49
U9 g5xF0] 3,002%(85.8%) 0 7H &3,
2 oho] 270, 37 A A Hol 11714 B4 =59
FA7HA BZE I TH(Table 2).
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= ®H3aL, 20089 U S8R A 2AL o] a9
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Table5. Distribution of route of exposure for toxic exposure patients and 184 fatalities

Route All exposure patients Fatal exposure patients
Number (%) Number (%)
Ingestion 2,658 (75.9) 182 (99.0)
Dermal 133( 3.8) 1(05)
Inhalation and nasal 204 ( 5.8) 1(05)
Ocular 6( 0.2 0( 0.0
Bite and stings 454 (13.0) 0( 0.0
Parenteral 26( 0.8) 0( 0.0)
Aspiration with ingestion 3(01 0( 0.0
Rectal 1( 0.0) 0( 0.0
Ctic 1( 0.0) 0( 0.0)
Other 7(02) 0( 0.0)
Unknown 8( 02 0( 0.0
Tota 3,501 (100.0) 184 (100.0)

Table 6. Management result of toxic exposure patientsin emergency room

Management result

All exposure patients Fatal exposure patients

Number (%) Number (%)
Treated and evaluated and released 1,093 (31.2) 2( 1y
Petient lost to follow-up abd left AMA* 572 (16.3) 5(27)
Admitted to critical care unit 690 (19.7) 98 (53.3)
Admitted to noncritical care unit 618 (17.7) 27 (14.7)
Admitted to psychiatric facility 33( 1.0 1(05)
Transfer or other 494 (14.2) 51(27.7)
Unknown 1( 0.0 0( 0.0
Total 3,501 (100.0) 184 (100.0)

*AMA: against medical advice
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Table 7. Clinical outcome of toxic exposure patients by age

=<
B

" <5y 6~12y 13~19y >20y Total
Clinical outcome
No. (%) No. (%) No. (%) No. (%) No. (%)
No effect (PSS* 0) 106 (50.0) 11 (15.9) 27 (18.1) 349 (11.4) 493 (14.1)
Minor effect (PSS 1) 91 (42.9) 49 (71.0) 83 (55.7) 1,473 (47.9) 1,696 (48.5)
Moderate effect (PSS 2) 12 ( 5.7) 6(87) 28 (18.7) 701 (22.8) 747 (21.3)
Major effect (PSS 3) 1( 05) 2(29 3( 20 165 ( 5.4) 171 ( 4.9)
Death (PSS 4) 0( 0.0) 0( 0.0) 0( 0.0) 184 ( 6.0) 184 ( 5.3)
No follow-up 2(09) 1(15) 8( 5.4) 198 ( 6.5) 209 ( 5.9)
Unknown’ 0( 0.0) 0( 0.0) 0( 0.0) 1( 0.0) 1( 0.0)
Tota 212( 6.2) 69 ( 1.9) 149 ( 4.3) 3,071 (87.7) 3,501 (100.0)
*PSS: poisoning severity score
"Unknown: missing value
Table 8. Distribution of clinical outcome by reason for exposure for toxic exposure patients
- Unintentional Intentional Other Adve_rse Unknown Total
Clinical outcome reaction
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
No effect (PSS* 0) 281 (21.3) 202 ( 9.9) 2(16.7) 0( 0.0) 8( 83 493 (14.1)
Minor effect (PSS 1) 786 (59.8) 826 (40.8) 6 (50.0) 41 (78.9) 37(38.1) 1,696 (48.4)
Moderate effect (PSS 2) 187 ( 14.2) 528 (26.1) 3(25.0) 9(17.3) 20 (20.6) 747 (21.3)
Major effect (PSS 3) 25( 1.9 126 ( 6.2) 1(83) 2( 3.8 17 (17.5) 171 ( 4.9)
Death (PSS 4) 6( 05) 169 ( 8.4) 0( 0.0 0( 0.0 9( 9.3 184 ( 5.3)
No follow-up 29( 2.2 174 ( 8.6) 0( 0.0) 0( 0.0) 6( 6.2 209 ( 6.0)
Unknown' 1(01) 0( 0.0 0( 0.0) 0( 0.0 0( 0.0) 1( 0.0
Tota 1,315 (37.6) 2,025 (57.8) 12( 0.3) 52 ( 1.5) 97( 2.8) 3,501 (100.0)
*PSS: poisoning severity score
*Unknown: missing value
Table 9. Substances most frequently involved in toxic exposure (Table 3, 4).
patients EE2RRE ATeE0] 2,658 (75.9%) 02 71 E3)
Substance Number (%*) 3, w2 BPo] 454 (13.0%), ¥l L IR kZo]
Pegticides 922 (26.3) 20478 (5.8%), ¥ F- =2 0] 13378 (3.8%) 0] AT}H(Table 5).
ScivesHypnoli oS Antpoychotcs m gg% S5 A SFANA Asstn HA 497
ites and Envenomations .
m 9,) O 7}AF wkol 31 zlo 2o ™
Analgesics 218 (6.2) 1,093 0(31:2 /())-—-i ]’o T A 1=, ]’-/]ﬂ gl ] 572
Antidepressants 162 (4.6) o] 618M(17.7%), o] 4948 (14.1%), AAIF} ¢J o]
Chemicals 113(3.2) 337 (1.0%) 0] 3L, 2008 Sl F-53Ah AejzA} ojv]
Alcohols 143 (4.1) SRS - - =3 ol O]9l
_ A7) 5661 (17.99%)34 lats) & v FeA-del ) elsh
Cardiovascular drugs 75(2.1) C sle 06 Lolto Sl ol =l Elalo oo
Food products/Food poison 56 (1.6) T @A) HlEE Folon, Ao H U At vl &S
Plants 50 (1.4) 200832} 5927 (18.8%) 0l H]3 &ol& AL & F+ U
Cleaning substances (house) 43(1.2) t}(Table 6).
Flycrocarions pre ARAHE AT T} 169686850 0% 1 E
Antimicrobials 40 (1.2) a e = o . o o
Gastrointestinal preparations 38(1.1) i, TE& ZA7E 7478 (21.3%), FEIH7} 4939
Cold and cough preparations 34(1.0) (14.1%), Abdo] 1849 (5.3%), Azgt a7t 1719

*Percentages are based on the total number of exposures (N=3,501)

(4.9%)010tt. SAH| wxke] Zolo M= FaFQ] B9-7t
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106™8(50.0%) 0.2 714 E331, 2047} g Aelo=
AZhet matel Apgel vlgo] thE AR e vls Edtt
(Table 7).

Hl =4 FEA e &F7}t 7869 (59.8%), Azt
27} 257 (1.9%), Abdo] 6%(0.5%) 0L, o =4 F
Zo|A gt A7 826 (40.8%), AZHet &7} 1267

Table 10. Distribution of pesticides exposure by clinical outcome

(6.2%), AFgo] 1699 (8.4%) 0.2 A1Z43t a ol Ao
H|-go] v =& FE oA BT} F9kth(Table 8).

71 T3 =29 BEERFE TYoE 9229
(26.3%) 0109, etA/H/AH a8 ko] 771 (22.0%)
o|dar, A & AYo| 5489 (15.7%) 0] 3L, MFAl9}
A7/ 7 =/F 71 =E) P97 2 o ® gttt

Number of Clinical outcome
a?;:)ure None Minor Moderae Maor  Death follgvcv)-up Unknown*
Fungicides (Non-medicinal) 14( 1.5) 0 3 6 2 1 2 0
Other Tpes of Non-Medicina Fungicides 11( 1.2) 0 3 5 1 0 2 0
Unknown Types of Non-Medicinal Fungicides 3(03 0 0 1 1 1 0 0
Herbl.udas (Including Algaecides, Defoliants, 515 (55.8) 51 123 114 49 127 51 0
Desiccants, Plant Growth Regulators)
Carbamate Insecticides Alone 1(01) 0 0 1 0 0 0
Chlorophenoxy Herbicides 5(05) 0 0 3 0 2 0 0
Glyphosate 122 (13.2) 13 42 42 8 8 9 0
Other Types of Herbicides 71( 7.7) 9 20 29 5 6 2 0
Paraguat 289 (31.3) 28 50 31 32 110 38 0
Unknown Types of Herbicides 25( 27 1 9 8 4 1 2 0
Urea Herbicides 2(02 0 2 0 0 0 0 0
Insecticides (Incl udlng .I nsect Grow_th 318 (34.5) m 89 89 51 33 12 0
Regulators, Molluscicides, Nematicides)
Carbamate Insecticides Alone 2(02 0 0 0 1 1 0 0
Carbamate I nsecticides in Combination
with Other Insecticides 1(01) 0 0 0 1 0 0 0
Chlorinated Hydrocarbon Insecticides Alone 1(01) 0 0 0 0 1 0 0
Nicotine (Excluding Tabacco Products) 1(01) 0 1 0 0 0 0 0
Organophosphate | nsecticides Alone 102 (11.1) 12 15 27 30 16 2 0
Organophosphate | nsecticides in Combination
with Non-Carbamate | nsecticides 3( 03 0 1 0 1 0 1 0
Organophosphate/Carbamate/Chlorinated
Hydrocarbon (Fixed-Combo) 2(02 0 0 1 0 1 0 0
Other Types of Insecticides 47( 5.1) 12 23 3 4 4 1 0
Pyrethroids 70( 7.6) 7 22 32 5 1 3 0
Toxic Effect of Other Insecticides 2(02 0 2 0 0 0 0 0
Unknown Types of Insecticides 87 ( 9.4) 13 25 26 9 9 5 0
Repellents 16 ( 1.7) 7 4 5 0 0 0 0
Insect Repellents (Exclude Lacrimators) 11(1.2) 5 2 4 0 0 0 0
Unknown Types of Repellents 5( 0.5) 2 2 1 0 0 0 0
Rodenticides 23( 2.5) 8 12 0 0 0 3 0
Long-Acting Anticoagulant Redenticides 6(0.7) 2 2 0 0 0 2 0
Unknown Types of Rodenticides 16 ( 1.7) 6 9 0 0 0 1 0
Warfarin Type Anticoagulant Rodenticides 1(01) 0 1 0 0 0 0 0
Unknown Types of Pesticides 36( 3.9) 15 15 3 0 0 3 0
Unknown types of Pesticides 36( 3.9) 15 15 3 0 0 3 0
Total (%) 922 125 246 217 102 161 71 0
(100.0) (136) (26.7) (235 (11.00 (175 (7.7 (0.0

*Unknown: missing value
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Table 11. Distribution of sedatives/hypnotics/antipsychotics exposure by clinical outcome

Number of Clinica outcome
exposure ) ] No .
(%) None  Minor Moderste Mgor  Desth follow-up Unknown
Miscellaneous
Sedatives/Hyprotics/Antipsychotics 771 (100.0) 86 397 212 19 5 52 0
Atypical Antipsychotics 9( 1.2 0 4 5 0 0 0 0
Benzodiazepines 384 (49.8) 28 190 121 15 4 26 0
Buspirone 1( 01 0 1 0 0 0 0 0
Other Types of
Sedatives/Hypnotics/Anti-Anxiety 9( 12 1 3 3 0 1 1 0
or Antipsychotic Drug
Penothiazine 1( 01 0 0 1 0 0 0 0
Phenothiazines 1( 01 0 0 1 0 0 0 0
Sleep Aids, Over the Count
Only (Excluding Diphengydramine) 128( 166) 22 58 ® 3 0 10 0
Unknown Types of
Sedatives/Hypnotics/Anti-anxiety 238( 30.9) 35 141 46 1 0 15 0
or Antipsychotic Drug
Tota (%) 771 86 397 212 19 5 52 0
(100.0) (11.2) (515 (275 (25 (0.6) (6.7) (0.0)

*Unknown: missing value
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Table 12. Distribution of bites and envonmations exposure by clinical outcome

Number of Clinical outcome
ap();gjre None  Minor Moderate Maor  Desth foIIanz-up Unknown™*
Aquatic 9( 1.6) 0 9 0 0 0 0 0
Fish Stings 2( 04 0 2 0 0 0 0 0
Jellyfish and Other Coelenterate Stings 5( 09 0 5 0 0 0 0 0
Other or Unknown Marine Animal
Bites and/or Envenomations 1(02) 0 ! 0 0 0 0 0
Unknown Types of Aquatic 1( 0.2 0 1 0 0 0 0 0
Exotic Snakes 9( 1.6) 0 3 5 1 0 0 0
Exotic Snakes: Poisonous 9( 1.6) 0 3 5 1 0 0 0
Insects 251 (45.8) 17 217 15 1 0 1 0
Ant or Fire Ant Bites 2( 04 0 2 0 0 0 0 0
Bee, Wasp, or Hornet Stings 100 (18.2) 2 96 2 0 0 0 0
Centipede or Millipede Bites 29( 5.3 0 29 0 0 0 0 0
Mosquito Bites 1( 0.2 0 1 0 0 0 0 0
Other Insect Bite and/or Stings 43( 7.8) 1 41 1 0 0 0 0
Unknown Types of Insects 76 (13.9) 14 48 12 1 0 1 0
Mammals 173 (31.6) 12 140 19 0 0 1 1
Cat Bites 2( 04 0 2 0 0 0 0 0
Dog Bites 49( 89) 2 46 0 0 0 0 1
Unknown Types of Mammals 122 (22.3) 10 92 19 0 0 1 0
Miscellaneous Bites and Envonomations 3(05) 0 3 0 0 0 0 0
Unknown Types of Insect or Spider
Bite and/or Envenomations 3(09) 0 3 0 0 0 0 0
Snakes 103 (18.8) 12 57 29 0 0 5 0
Unknown Crotalid Envenomations 102 (18.6) 12 56 29 0 0 5 0
Unknown Types of Snakes 1( 0.2 0 1 0 0 0 0 0
548 411 429 68 2 0 7 1
Totdl (%) (100.0) (75 (783) (124) (0.3 (0.0 (1.3 0.2

*Unknown: missing value
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