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Purpose: This study investigated the actual incidence of acute poisoning in Korea on a nationwide scale,
with the aim of laying the groundwork for future initiatives in prevention, strategic antidote distribution,
and the development of effective emergency treatment for acute poisoning.

Methods: The study analyzed data from 3,038 patients who presented to emergency departments with
poisoning-related conditions from June 1, 2022 to December 31, 2022 at 10 sites in nine cities across the
country. We extracted data on general characteristics of the poisoning cases, including demographic
characteristics (age and gender), place of exposure, reason for poisoning, route of exposure, and the sub-
stance involved in the poisoning incident. Age-related patterns in reasons for poisoning, medical out-
comes, frequent and primary poisoning substances, and deaths were also analyzed.

Results: The population analyzed in our study was predominantly female, with women constituting
54.74% of all cases. Among infants and children, non-intentional poisoning due to general accidents was
the most common cause, accounting for 71.43% of cases. Conversely, suicidal poisoning was more prev-
alent among teenagers and adults over 20. Fifty-two patients died during the study period, with males
comprising approximately two-thirds (67.31%) of these fatalities. Pesticides were the most common poi-
soning substance among those who died, accounting for 55.77% of such cases. Notably, a significant
majority of the victims were elderly individuals aged 60 and above.

Conclusion: This study holds substantial significance, since it represents the first comprehensive investi-
gation and analysis of the symptoms, treatment, and causes of death due to poisoning in Korea on a na-
tional scale. By substantially expanding the range and types of poisonous substances examined, we were
able to more precisely identify the characteristics and clinical patterns of poisoning cases nationwide.
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Table 1. Population served and reported exposures (2022)
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Patients visit EDs, 2022. 6.1.-2022. 12. 31.
(n=51,038)

Patients classified as poisoned in an in-depth investigation of emergency
department injury cases
- Included cases of patients registered with injury mechanisms such
as bites, stings from snakes, bees, insects, inhalation of smoke, being
trapped in oxygen-deprived areas, corrosion, and effects resulting from
exposure to chemicals or other substances
(n=3,095)

Excluded cases of
dog or cat bites (n=57)

Acute poisoning patients
(n=3,038)

Fig. 1. Study flow diagram showing the study selection process. ED,
emergency department.

Year No. of participating centers

Population served (in millions)

Human exposures Exposures per thousand population

2022 10 13.7

3,038 0.22
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Table 2. Age and gender distribution of human exposures

No. (% of age group total)

Age (yr) Total no. (% of total exposures)  Cumulative total no. (%)
Male Female
0-4 38 (57.58) 28 (42.42) 66 (2.17) 66 (2.17)
5-9 11 (61.11) 7 (38.89) 18 (0.59) 84 (2.76)
10-19 81 (26.38) 226 (73.62) 307 (10.11) 391 (12.87)
20-29 200 (35.84) 358 (64.16) 558 (18.37) 949 (31.24)
30-39 152 (42.58) 205 (57.42) 357 (11.75) 1,306 (42.99)
40-49 188 (44.66) 233 (55.34) 421 (13.86) 1,727 (56.85)
50-59 230 (50.88) 222 (49.12) 452 (14.88) 2,179 (71.72)
60-69 234 (57.07) 176 (42.93) 410 (13.50) 2,589 (85.22)
70-79 144 (57.37) 107 (42.63) 251 (8.26) 2,840 (93.48)
280 97 (48.99) 101 (51.01) 198 (6.52) 3,038 (100.0)
Total 1,375 (45.26) 1,663 (54.74) 3,038 (100.0)

Table 3. Sites of exposure in human exposure cases

Site Sites of exposure (%)
Home 2,087 (68.68)
Outdoors, oceans, rivers 322 (10.59)
Commercial 136 (4.47)
Farms, other primary industries 76 (2.50)
Factory/industrial/construction 62 (2.04)
Other (including: on airplanes) 41 (1.35)
Congregated living facilities 37 (1.22)
Schools 33(1.09)
Sidewalks or walkways (paths for people to walk on next to a driveway) 25(0.82)
Medical facilities 24 (0.79)
Parking areas/garages 24 (0.79)
Amusement/cultural facilities and public administrative areas-other 20 (0.66)
Streets and roads (paths traveled by cars, etc) 19 (0.63)
Other specified roads 16 (0.53)
Amusement facilities such as zoos, theme parks, campgrounds, etc. 11 (0.36)
Unspecified roads 9 (0.33)
Daycare/kindergarten 5(0.16)
Schools/educational facilities: other 4(0.13)
Traffic areas other than unspecified roads 3(0.10)
Playgrounds (outdoor: tennis courts, baseball fields, basketball courts, tracks, etc.) 3(0.10)
Other specified transportation areas (bus stops, railroad tracks) 2 (0.07)
Unknown 79 (2.59)
Total 3,038 (100.00)
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Table 4. Distribution of reasons for exposure by age

Reason 0-4 yr 5-9yr 10-19 yr 220 yr Total
Suicidal purpose - - 222 (7.31) 1,468 (48.32) 1,690 (55.63)
Generalized accidents 48 (1.58) 12 (0.39) 20 (0.66) 540 (17.77) 620 (20.41)
Environmental poisoning 5(0.16) 5(0.16) 13 (0.43) 198 (6.52) 221 (7.27)
Misuse (intentional misuse) - - 25(0.82) 60 (1.97) 85 (2.80)
Workplace poisoning - - - 74 (2.44) 74 (2.44)
Overuse (drug addiction) = = 8(0.26) 50 (1.65) 58 (1.91)
Misuse (misinformed use) 2 (0.07) 1(0.03) 2 (0.07) 52 (1.71) 57 (1.88)
Other accidental poisonings 5(0.16) = 3(0.10) 35(1.15) 43 (1.42)
Intentional poisoning of unknown cause - - 1(0.03) 36 (1.18) 37 (1.22)
Medical errors 2 (0.07) - 4(0.13) 22 (0.72) 28 (0.92)
Other intentional poisoning - - 1(0.03) 17 (0.56) 18 (0.59)
Other - - - 9(0.30) 9(0.30)
Food poisoning 1(0.03) - 1(0.03) 7(0.23) 9(0.30)
Drug side effects = = = 6 (0.20) 6 (0.20)
Violence/assault and others - - 1(0.03) - 1(0.03)
Unknown 3(0.10) - 6 (0.20) 62 (2.04) 71 (2.34)
Total 66 (2.17) 8 (0.59) 307 (10.11) 2,647 (87.13) 3,038 (100.00)

Values are presented as number (%).

Table 5. Routes of exposure in human exposure cases

Human exposure

Route cases (90)

Oral 1,987 (65.40)

Bites/Stings 506 (16.66)

Inhalation 340 (11.19)

Eyes 96 (3.16)

Other (skin and mucous membranes, ear, rectum, 42 (1.38)
vagina, etc.)

Injections (intramuscular, intravenous, 4(0.13)
subcutaneous)

Unknown 63 (2.07)

Total no. of routes 3,038 (100.00)

N

ol tlE =254, SE5H3 IAT 49 58 U0 FAF
© 9AEEEY, dd =254 OW% g1g 4= Qi A9 25
29| tHIE &8 Wizr]ol4d 16.45%, 71et & u|4d<] 2174
A - FA A A - A 9.12%, H 8.07%, LAS e A 7.48%, 7]
e} 9 nj4te] §h9-84] 7.33% 59 <02 BAHl o, 2559 ot
e 2254 F A8FE0] 15308 7P w2 H&-& AA|519
o} AEEELL HixrjolAUA 17.43%, H 13.55%, LAtster
4 12.25%, 19 8.49%, oM Eou|-ul 23t AE|LGA -5
utE] 24 6.31% 59 &0 BEAHD dd 5L ¥
19.37%, 2A415}et 4 14.82%, WZHolAA 10.64%, 3¢
8.61%, 71et 9 vl XA - FHAE A=A 5.80% 52 &=
oF BAF

o]

1) §R0K0-4M)OIMS] ChIE
RololAe] 49 25% chile

H‘ ”'“
ﬂ

°1x

1o,

N

J

i

N

rlo

U

Table 6. Number of substances involved in human exposure cases

No. of substances

Human exposures (%)

N o o w N =

Total

2,168 (72.80)

2,

329 (11.05)
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123 (4.13)
84 (2.82)
43 (1.44)
31(1.04)
978 (100.00)
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Table 7. Substance categories most frequently involved in human exposures (top 25)

Substance (major generic category) All substances (%) PZTSS% ﬁi:s(ﬁ;(c:]\l € Slg)?rl)i—ssuurgztgz)ce
Benzodiazepines 660 (16.45) 417 (17.43) 178 (10.64)
Other and unidentified sedatives—antipsychotics-sleeping pills 366 (9.12) 150 (6.27) 97 (5.80)
Bees 324 (8.07) 324 (13.55) 324 (19.37)
Carbon monoxide 300 (7.48) 293 (12.25) 248 (14.82)
Other and unknown antidepressants 294 (7.33) 71 (2.97) 25 (1.49)
Zolpidem 291 (7.25) 203 (8.49) 144 (8.61)
Antipsychotics 211 (5.26) 61 (2.55) 10 (0.60)
Analgesics-antipyretics with acetaminophen-antirheumatics 187 (4.66) 151 (6.31) 91 (5.44)
Selective serotonin receptor inhibitors 141 (3.51) 34(1.42) 4(0.24)
Beta-blockers 135 (3.36) 34(1.42) 8(0.48)
Digestive and gastrointestinal drugs 117 (2.92) 8(0.33) 1 (0.06)
Other and unknown animals 1M1 (2.77) 11 (4.64) 111 (6.63)
Alcohol 103 (2.57) 26 (1.09) 24 (1.43)
Other and unknown anticonvulsants 95 (2.37) 21(0.88) 3(0.18)
Household products containing sodium hypochlorite 80 (1.99) 77 (3.22) 66 (3.95)
Other therapeutic drugs 80 (1.99) 25 (1.05) 17 (1.02)
Snakes 75 (1.87) 75 (3.14) 75 (4.48)
Other and unknown analgesics 71 (1.77) 21 (0.88) 8(0.48)
Glyphosate 69 (1.720 68 (2.84) 60 (3.59)
Other and unknown pesticides 57 (1.420 54 (2.26) 45 (2.69)
Other artificial toxic substances 55 (1.37) 54 (2.26) 53 (3.17)
Valproic acid 53 (1.32) 24 (1.00) 3(0.18)
Tricyclic antidepressants 49 (1.22) 13 (0.54) 5(0.30)
Glufosinate 47 (1.17) 47 (1.96) 45 (2.69)
Unknown therapeutic drugs 42 (1.05) 30 (1.25) 28 (1.67)
Total 4,013 (100.00) 2,392 (100.00) 1,673 (100.00)

Statistically significant results are marked in bold.

Table 8. Substance categories most frequently involved in pediatric (0-4 years) exposures (top 25)

Substance (major generic category)

Primary causative substance (%)

Single-substance exposures (%)

Bees

Other and unidentified animals

Vitamins: dietary supplements

Carbon monoxide

Household products containing sodium hypochlorite
Benzodiazepines

Other acidic substances

Analgesics-antipyretics containing acetaminophen-antirheumatics
Other and unspecified antihistamines

Other and unknown pesticides

Other and unknown alcohols

Other and unknown household products
Tobacco/nicotine/e-cigarette products

Other artificial toxic substances

Other toxic substances

Zolpidem

Hormonal agents, hormone antagonists, contraceptives
Asthma medicines

Other and unidentified antidepressants

Calcium channel blockers

Oral hypoglycemic agents

Antibiotics and antimicrobials

Acaricides

Unknown pesticides

Total

62 (100.00)

8 (12.90)
8 (12.90)
5 (8.06)
5 (8.06)
5 (8.06)
3 (4.84)
3 (4.84)
2(3.23)
2(3.23)
2(3.23)
2(3.23)
2(3.23)
2(3.23)
2(3.23)
2(3.23)
1(1.61)
1(1.61)
1(1.61)
1(1.61)
1(1.61)
1(1.61)
1(1.61)
1(1.61)
1(1.61)

8 (13.33)
8 (13.33)
5(8.33)
5(8.33)
5(8.33)
2(3.33)
3 (5.00)
2(3.33)
2(3.33)
2(3.33)
2(3.33)
2(3.33)
2(3.33)
2(3.33)
2(3.33)
1(1.67)
1(1.67)
1(1.67)
1(1.67)
1(1.67)
1(1.67)
1(1.67)
1(1.67)

60 (100.00)

6 https://doi.org/10.22537jksct.2023.00007
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Table 9. Substance categories most frequently involved in adult (=20 years) exposures (top 25)

Substance (major generic category)

Primary causative substance (%)

Single-substance exposures (%)

Benzodiazepines

Bee

Carbon monoxide

Zolpidem

Other and unknown sedatives-antipsychotics-sleeping pills
Other and unknown animals
Analgesics-antipyretics containing acetaminophen-antirheumatics
Household products containing sodium hypochlorite
Snakes

Glyphosate

Other and unknown antidepressants

Other and unknown pesticides

Other artificial toxic substances

Glufosinate

Antipsychotics

Other gases

Other and unknown herbicides

Cosmetics/personal care products

Organic phosphorus

Unknown therapeutic drugs

Alcohol

Other therapeutic drugs

Selective serotonin receptor inhibitors
Beta-blockers

Other acidic substances

Total

353 (16.35) 156 (9.70)
291 (13.48) 291 (18.09)
278 (12.88) 233 (14.48)
201 (9.31) 142 (8.83)
134 (6.21) 91 (5.66)
98 (4.54) 98 (6.09)
82 (3.80) 40 (2.49)
69 (3.20) 59 (3.67)
69 (3.20) 69 (4.29)
68 (3.15) 60 (3.73)
61(2.83) 23 (1.43)
52 (2.41) 43 (2.67)
47 (2.18) 46 (2.86)
46 (2.13) 44 (2.73)
43 (1.99) 8 (0.50)
34 (1.57) 29 (1.80)
33(1.53) 29 (1.80)
32(1.48) 32(1.99)
31 (1.44) 26 (1.62)
26 (1.20) 25 (1.55)
25(1.16) 23 (1.43)
23 (1.07) 16 (0.99)
22 (1.02) 2(0.12)
21 (0.97) 4 (0.25)
20 (0.93) 20 (1.24)

2,159 (100.00) 1,609 (100.00)

Statistically significant results are marked in bold.

A=Al 10.83%, 718k R )49 924 5.13% 59 =20= £
A 5|9l rh(Table 10).

4) 3=9| o0 ME CHIE YXES=2H 7

Z59 Ao 2 AFEEL ExE 9 F F5 86.34%, H|
r A 5% 13.1% 7Iet 35 0.56%2] <02 ox 37 FEo] AF
5ol geg AT & UAKTable 11). =3 F5 4 ohle 4
A ZEAL R4 wA 20.75%, 23 10.07%, LAreFeA
7.91%, ot Eotu| ¥l 23He AFHAA - FFRUEAA 7.19%,
716 & ulde] ZGA - gAF A -+ HA 7.14 59 w08 A7
g0 FE ORI AZE & = AT HIEH FHoA 9 Tyl
T QA EEAL YASIR A 7.04%, AOIEAAIER X 71
£E 1.59%, 7|t ulAte] A5A) 0.62%, Ot Eotu] e Hl kel A
SoNEA - FFuFE| A4 0.56%, o HA 0.51% 59 o0&
= 5 U tlE 2549 EXoR:= ZolE Bt

O

o] 2440 ms) 11.57%, 18U (systolic blood pressure [SBP]
>140 mm Hg or diastolic blood pressure [DBP] >90 mm
Hg) 11.2%, ¥19(>1003]) 7.04%, bicarbonate %X #4(<22
mmol/L) 6.88%, ZAFAIS(>2.0 mmol/L) 6.35% 52| <=0 2 &
A= 9tH(Table 12).

2) 2 2|2
FEUAY) LubH A=) 9] BT FoA@9.67%) R AT A
H1.55%)0] F2 AY5Ie-S & 5 AAK(Table 13).

3) o2 A x|=

F5A0) o AA ARE ASH A8 £ALLs} A
271 7 30440.094 AWE Ao BAEo] TAE v Eo,
FOIRH 7 67(8.0%), BATF/ENelzt 344090 I3} EL
MR ABEAeS & % UK Table 14),

4) NME =

35 5 FAEAQ AR2E 7=AATH29.54%)0] F2 A
HoloH, 7174137 2H(24.64%), I YAAZE(18.30%), LA &
9(17.0%), ¥ 2/F&(5.19%) 5 <22 EA = JrkTable 15).
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Table 10. Substance categories most frequently involved in drug intoxication (top 25)

Substance (major generic category) Primary causative substance (%)
Benzodiazepines 417 (30.11)
Zolpidem 203 (14.66)
Analgesics-antipyretics with acetaminophen-antirheumatics 151 (10.90)
Other and unspecified sedatives-antipsychotics-sleeping pills 150 (10.83)
Other and unspecified antidepressants 71 (5.13)
Antipsychotics 61 (4.40)
Selective serotonin receptor inhibitors 34 (2.45)
Beta-blockers 34 (2.45)
Unknown therapeutic drugs 30(2.17)
Other therapeutic drugs 25 (1.81)
Valproic acid 24 (1.73)
Other and unknown analgesics 21 (1.52)
Other and unknown anticonvulsants 21(1.52)
Diphenhydramine 19 (1.37)
Calcium channel blockers 16 (1.16)
Other cardiovascular drugs 16 (1.16)
Lithium 15 (1.08)
Tricyclic antidepressants 13 (0.94)
Doxylamine 12 (0.87)
Hormonal agents, hormone antagonists, and contraceptives 11 (0.79)
Vitamins-dietary supplements 9(0.65)
Analgesics and antipyretics containing salicylic acid-antirheumatics 8 (0.58)
Digestives and gastric acid suppressants 8 (0.58)
Other and unspecified antihistamines 8(0.58)
Oral hypoglycemic agents 8(0.58)
Total 1,385 (100.00)

Statistically significant results are marked in bold.

Table 11. Most frequent substance categories by reason for exposure (top 25)

. . Reason

Substance (major generic category) Intentional (%) Unintentional (%) Violence/assault and others (%) Total (%)
Benzodiazepines 404 (20.75) 10 (0.51) 3(0.15) 417 (21.42)
Zolpidem 196 (10.07) 6(0.31) 1 (0.05) 203 (10.43)
Carbon monoxide 154 (7.91) 137 (7.04) 2 (0.10) 293 (15.05)
Analgesics-antipyretics with acetaminophen-antirheumatics 140 (7.19) 11 (0.56) 151 (7.76)
Other and unspecified sedatives-antipsychotics-sleeping pills 139 (7.14) 10 (0.51) 1(0.05) 150 (7.70)
Other and unspecified antidepressants 69 (3.54) 2 (0.10) 71 (3.65)
Glyphosate 63 (3.24) 4(0.21) 1 (0.05) 68 (3.49)
Antipsychotics 58 (2.99) 3(0.15) - 61(3.13)
Glufosinate 47 (2.41) - - 47 (2.41)
Household products containing sodium hypochlorite 46 (2.36) 31 (1.59) - 77 (3.95)
Other and unknown pesticides 42 (2.16) 12 (0.62) - 54 (2.77)
Selective serotonin receptor inhibitors 34 (1.75) - 34 (1.75)
Beta-blockers 32 (1.64) 2 (O 10) - 34 (1.75)
Organophosphorus 30 (1.54) 1 (0.05) - 31(1.59)
Unknown therapeutic drugs 29 (1.49) 1 (0.05) - 30 (1.54)
Other and unknown herbicides 29 (1.49) 4(0.21) 1 (0.05) 34 (1.75)
Valproic acid 24 (1.23) - - 24 (1.23)
Other therapeutic drugs 22 (113 3(0.15) = 25 (1.28)
Diphenhydramine 19 (0.98) - - 9(0.98)
Other and unknown anticonvulsants 19 (0.98) 2 (0.10) - 21 (1.08)
Pyrethroids 18 (0.92) - - 18 (0.92)
Alcohol 18 (0.92) 7 (0.36) 1 (0.05) 26 (1.34)
Unknown toxicants 18 (0.92) 3(0.15) 1 (0.05) 22 (1.13)
Other and unknown analgesics 17 (0.87) 4(0.21) = 21 (1.08)
Calcium channel blockers 14 (0.72) 2 (0.10) - 6(0.82)
Total 1,681 (86.34) 255 (13.10) 11 (0.56) 1, 947 (100.00)

Statistically significant results are marked in bold.
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Table 12. Distribution of symptoms and signs

Table 12. Continued

Symptoms and signs No. (%) Symptoms and signs No. (%)
Fever (>38°) 123 (0.98) Unknown -
Hypothermia (<35°) 109 (0.87) Gastrointestinal mucosal injury
First-degree burns 15 (0.12) Esophagus 24(0.19)
Second-degree burns 9(0.07) Stomach 26 (0.21)
Third-degree burns 4(0.03) Duodenum 4(0.03)
Psychiatric symptoms 0 Small intestine -
Restlessness 28 (0.22) Large intestine -
Hallucinations 13 (0.10) Unknown =
Violent behavior 36(0.29) Gastrointestinal perforation
Headache 220 (1.76) Esophagus -
Dizziness 374 (2.99) Stomach 1(0.01)
Fainting 41 (0.33) Duodenum 1(0.01)
Ataxia 18 (0.14) Small intestine -
Tremor 38 (0.30) Large intestine -
Stiffness 6 (0.05) Unknown -
Convulsive seizures Liver function abnormalities
Partial seizures 11 (0.09) AST (>40 1U/L) 428 (3.42)
Generalized seizures 12 (0.10) ALT (>40 IU/L) 337 (2.69)
Superimposed convulsions 1(0.01) Renal function abnormalities (1.5 mg/dL) 107 (0.85)
Chest pain 59 (0.47) Blood test abnormalities
High blood pressure (SBP =140 or DBP 290 mm Hg) 1,403 (11.20) Total WBC count (>10) 625 (4.99)
Hypotension (SBP <90 and DBP <60 mm Hg) 222 (1.77) Total hemoglobin concentration (<12 or >17 g/dL) 564 (4.50)
Tachycardia (>100 beats) 881 (7.04) Total platelet count (<150 or 450) 218 (1.74)
Bradycardia (<60 beats) 285 (2.28) Carbon monoxide hemoglobinemia (210%) 101 (0.81)
Arrhythmias Methemoglobinemia (>20%) 2(0.02)
First-degree atrioventricular block 33(0.26) Lactic acidemia (>2.0 mmol/L) 795 (6.35)
Second-degree atrioventricular block 1(0.01) Rhabdomyolysis (21,000 U/L) 106 (0.85)
Third degree atrioventricular block - Metabolic acidosis
Atrial fibrillation/flutter 21(0.17) Serum pH (<7.35) 585 (4.67)
Supraventricular tachycardia 5(0.04) Low serum bicarbonate (<22 mmol/L) 861 (6.88)
Ventricular tachycardia 8 (0.06) Glycemia
Other 27 (0.22) Hyperglycemia (200 mg/dL) 203 (1.62)
ECG abnormalities Hypoglycemia (<50 mg/dL) 11 (0.09)
Wide QRS complex (2120 ms) 97 (0.77) Potassium levels
Long QTc interval (male =430 ms, female 2440 ms) 1,449 (11.57) Hyperkalemia (5.5 mEqg/L) 50 (0.40)
Cardiac arrest Hypokalemia (<3.5 mEq/L) 511 (4.08)
Spontaneous circulatory recovery 18 (0.14) Total 12,522 (100.00)
R De.ath . 12(010) SBP: systolic blood pressure, DBP: diastolic blood pressure, ECG:
espiratory distress 171 (1.37) . ) S A . A
Dumaion electrocardlc?gram, Sp0,: oxygen saturation, F|92. fraFtlon of inspired
Sp0, (<93%) 265 (212) oxygen, AST: aspartate aminotransferase, ALT: alanine aminotrans-
! ferase, WBC: white blood cell.
Fi0, (>0.21%) 300 (2.40)
Pneumonia 114 (0.91)
Abdgrpmal Rall 152 (1.21) Table 13. Distribution of general treatments
Vomiting 350 (2.80)
Diarrhea 26 (0.21) General treatment No. (%)
Gastrointestinal bleeding Gastrointestinal irrigation 435 (41.55)
Esophagus - Activated charcoal 520 (49.67)
Stomach 5(0.04) Systemic irrigation 4(0.38)
Duodenum = Irrigation 88 (8.41)
Small intestine - Total 1,047 (100.00)

Large intestine

(Continued on next page)
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Table 16. Distribution of detoxification agents administered

Detoxification method No. (%) Detoxification agents No. (%)
Continuous renal replacement therapy 30 (40.00) N-acetylcysteine 103 (14.11)
Hemodialysis 6 (8.00) 2-pralidoxime 28 (3.84)
Hemoperfusion/hemofiltration 3(4.00) Andexanet 92 (12.60)
Repeated activated charcoal 6 (8.00) Atropine 36 (4.93)
Urine alkalization 30 (40.00) Bromocriptine -
Total 75 (100.00) Calcium 10 (1.37)
Carnitine 3(0.41)
Cyproheptadine -
Table 15. Distribution of intensive therapy modalities Dantrolene _
Intensive therapy modality No. (%) Ethanol 8(1.10)
Airway intubation 205 (29.54) Fab 1(014)
Cardiopulmonary resuscitation 36 (5.19) Factor replacement -
Cardioversion 3(0.43) Flumazenil 210 (28.77)
Extracorporeal membrane oxygenation 3(0.43) Folate 1(0.14)
Hyperbaric oxygen therapy 127 (18.30) Fomepizole 2(0.27)
Mechanical ventilation 171 (24.64) Glucagon 9(1.23)
Pacemakers - Hydroxocobalamin 3(0.41)
Therapeutic hypothermia 11 (1.59) Insulin euglycemic therapy 10 (14.11)
Blood transfusions Lipid emulsion 69 (9.45)
Red blood cells 14 (2.02) Methylene blue 3(0.47)
Fresh frozen plasma 4(0.58) Naloxone 5(0.68
Platelet 2 (0.29) Octreotide =
Positive pressure therapy 118 (17.00) Physostigmine -
Total 694 (100.00) Protamine _
Pyridoxine 3(0.41)
Silimarin -
N Sodium bicarbonate 17 (2.33)
5) SitH| =01 Thiamine 59 (8.08)
Z 73079 A=A T AH § ESFHAI D (flumazenil) FoI7}t Sodium nitrate 1(0.14)
2107(28.77%)A 2.2 71 wekom, N-opH g A AE(N-acetyl- Antivenom 53 (7.26)
cystine) 10321(14.11%), e Endexaney) 92212.6%, & Fericlomine S Nl
A= @A (ipid emulsion) 6971(9.45%), Elotdl(thiamine) 5971 Sodium thiosulfate 1 [0:1 2)
(8.08%) 5°] 1L F=& o]dck(Table 16). Idarucizumab -
Deferoxamine -
6) S2F2 23t SISICEPIO ]
SEA 4 T 34o] 3= AZIEE AHE F 1,30071 08 A Total 730 (100.00)

A BAAR] 42.79%0] SGFATH Table 17). Eat z4o]2
A 6857(22.55%), AR YYD 4747(15.6%), QurEAR ]
2 4007(13.17%), 71€F 36A(1.18%) St A WY A] olu] APt
3 A¥el(dead on arrival)S ZFslo] SF4 UollA] AFLE A=
1373(0.43%) A= A

7) A0 M2 U & XAy

AA B G NA A 2AA7t wAdel 2,208 AQg Ft
8307 % 204 o]AF AJ<Qlo] 730902 AH| AR 87.95%0
Sfgotith(Table 18). 0-9A419] gfol-obsw-2 YL Ao
A4 FQst9oH, 10tiE FAF H9 7.59%, A2 HlY 3.61%2.%
EAE 204 o] 4Rl AdY ¥ AzdAE FA4 HY
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AHE| & 3371(3.98%) 1] Qi

8) M- HHI0| M= ALY Zxt

AR A F APD 379, S84 W AP 15 23§ 52
F@ERAZI F WY 2 2AP|ZE W AFE 467, 2AP12E S WY 2
ZAPIZE o] F A1 67) 02 AA| EA AR 1.71%0l S5t
o} AEERLe] Al 3 67.31%, o4 32.69%E FAJo] ojAo]
Hlaf ok 26 W2 7 o2 BAE ) Apggkte] AEEE 804 0]
A} 34.62%, 70TH 25.00%, 60t 15.38%, 50t 7.69%, 40the} 30t
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Table 17. Distribution of results of emergency medical treatment

Site of management No. (%)

Discharged upon symptom improvement 1,300 (42.79)

Discharge against medical advice 685 (22.55)

Admitted to the intensive care unit 474 (15.60)

Admitted to a general ward 400 (13.17)

Other 36 (1.18)

Transferred due to patient's circumstances 19 (0.63)

Transferred to a higher-level hospital for specialized emergency care 10 (0.33)

Transferred for other reasons 9 (0.30)

Transferred due to lack of beds 9(0.30)

Died after CPR in the emergency room 9 (0.30)

Sent home with other conditions (including police arrest) 6 (0.20)

Transferred to primary or secondary care 5(0.16)

Discharged after an outpatient visit 4(0.13)

Transfer due to inoperable emergency surgery 2 (0.07)

Discharged with a terminal illness (home care, etc.) 2 (0.07)

Admitted to general ward after surgery or procedure 2 (0.07)

Admitted to intensive care unit after surgery or procedure 2 (0.07)

Dies in the emergency room with a DNR 2 (0.07)

Transferred to a long-term facility (long-term care organization) 2 (0.07)

Died of any other cause (including suicide in the hospital) 1 (0.03)

Dead on arrival 1(0.03)

Transferred due to intensive care unit shortages 1(0.03)

Unknown 57 (1.88)

Total 3,038 (100.00)

CPR: cardiopulmonary resuscitation, DNR: do not resuscitate.

Table 18. Treatment outcomes after hospitalization by age group

Reason 0-9 yr 10-19 yr >20 yr Total
Normal discharge 3(0.36) 63 (7.59) 402 (48.43) 468 (56.39)
Discharge against medical advice - 30(3.61) 163 (19.64) 193 (23.25)
Transfer - - 88 (10.60) 88 (10.60)
Other - 4 (0.48) 40 (4.82) 44 (5.30)
Dead - - 3(3.99) 33(3.98)
Left hospital = = 4(0.48) 4(0.48)
Total 3(0.36) 97 (11.69) 730 (87.95) 830 (100.00)
Z¥ 5.77%, 2090 3.85%, 10t 1.92% <22 EA = JrHTable 19). J_l_"él‘

9) S==ZE AU 2

AgEA] FEEADL 5o 294(G5.77%) 0.2 M B BEE
Holow 59k Fx50 digh AR EdEZE FTto| ZA 0| E(gly-
phosate) 971(31.03%), }71%1A 771(24.14%) 59 «°l%oH
20124 o] % w7} FoE S EA R 271(6.9%) A=t
(Table 20). X 2kE 97(17.31%), JAZEAEE 77(13.46%), <
AelR e 571(9.62%)0] olo] W3} wlape] S4EHo] 2+ 17
(1.92%)4 g1 =] 3irt.

2 A= 20229 S5 A5 AERA D AR EARA ARE S
olo] 359 A9, 2R, tIE 9 dAFEELY T/ 5 o
Fer QA EAT 34, AR, AFgAE] 59 A IE =A%
71& A (descriptive study) 2, $5849] AdHE, 559 o),
Hie 5849 70 gt 35289 Q54 §A49 o)zt
2 RISt 2APIZE W A= 107] -SF 57|l WYt
FTEEA 3,038 Y H|<F 204] o) FQ1 BA9 HE2 7
1:1.21, 87.14%% BA =it 0|9 22 A= FHIAEY Fg
A EAS Bk H A4 dy ] E ARl 24} vle T & Ao
2 HolA| Y, B A7}, 0-94] F-Rot-oFs29] 71.43%0]

=
=
&’1

https://doi.org/10.22537/jksct.2023.00007 1



J Korean Soc Clin Toxicol 2023;21(1):1-16

JKSCT

Table 19. Distribution of fatalities by age and gender

No. (% of age group total)

Age (yr) Viale Female Total no. (% of total exposures) Cumulative total no. (%)
0-4 - - - -
529 = = = =
10-19 1(217) - 1(2.17) 1(217)
20-29 1(217) 1(217) 2 (4.35) 3(6.52)
30-39 3(6.52) - 3(6.52) 6 (13.04)
40-49 1(2.17) 2 (4.35) 3(6.52) 9(19.57)
50-59 3(6.52) - 3(6.52) 12 (26.09)
60-69 3(6.52) (8.70) 7 (15.22) 19 (41.30)
70-79 7 (15.22) (8.70) 11 (23.91) 30 (65.22)
>80 12 (26.09) (8.70) 16 (34.78) 46 (100.00)
Total 31(67.39) 15 (32.61) 46 (100.00)
Table 20. List of fatal nonpharmaceutical and pharmaceutical exposures
culilel A Substances Substance category Chronicity Route Reason
report D (yr)
1 61 Product named 'newpulmagi’ Glyphosate Acute poisoning Oral Suicidal intent
2 69 Product named ‘Gramoxone’ Paraquat Acute poisoning Oral Suicidal intent
3 75  Unknown insecticides Unknown pesticides Acute poisoning Oral Suicidal intent
4 87 Product named ‘Jabchotan' Glufosinate Acute poisoning Oral Intentional poison-
ing of unknown
cause
5 88 Unknown Unknown toxicant Acute poisoning Unknown  Suicidal intent
6 85 Product named ‘geunsami’ Glyphosate Acute poisoning Oral Suicidal intent
7 45 Potassium cyanide Other artificial toxic sub- Acute poisoning Oral Unknown
stances
8 62 Product named ‘purasen’ Glyphosate Acute poisoning Oral Suicidal intent
9 29 Oxycodone Analgesics, antipyretics, anti- Acute poisoning Oral Suicidal intent
rheumatic drugs, including  with chronic ex-
narcotic analgesics posure
10 33 Ethylene glycol Methanol, ethylene glycol Acute poisoning Oral Suicidal intent
M 80 Snake Snake Acute poisoning Bite/sting Common accident
12 74 Unidentified sedative Other and unidentified seda- Acute poisoning Oral Suicidal intent
tives—antipsychotics-sleep-  with chronic ex-
ing pills posure
13 32 Carbon monoxide Carbon monoxide Acute poisoning Inhalation  Suicidal intent
14 82 Product named ‘newpulmagi’ Other and unknown herbi-  Acute poisoning Oral Suicidal intent
cides
15 84 Product named ‘Gramoxone’ Paraquat Acute poisoning Oral Suicidal intent
16 83 Product named ‘geunsami’ Other and unknown herbi-  Acute poisoning Oral Suicidal intent
cides
17 79 Product named ‘barobaro’ Glufosinate Acute poisoning Oral Suicidal intent
18 91 Product named ‘newpulmagi’ Glyphosate Acute poisoning Oral Suicidal intent
19 84 Unknown herbicide Organophosphorus Acute poisoning Oral Suicidal intent
20 76 Product named 'baseuta’ Glufosinate Acute poisoning Oral Suicidal intent
21 88 Organophosphate Organophosphorus Acute poisoning Oral Suicidal intent
22 72 Dimethoate (product named ‘saryeong-  Organophosphorus Acute poisoning Oral Suicidal intent
tap')
23 69 Glyphosate Glyphosate Acute poisoning Oral Suicidal intent
24 47  Product named ‘geunchodaewang’ Glyphosate Acute poisoning Oral Suicidal intent
25 38 Verapamil Calcium channel blockers Acute poisoning Oral Suicidal intent
26 55 Carbon monoxide Carbon monoxide Acute poisoning Oral Suicidal intent
(Continued on next page)
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Table 20. Continued

culirel A Substances Substance category Chronicity Route Reason
report D (yr)
27 72 Fenitrothion (product named ‘sumichion’) Other and unknown pesticides Acute poisoning Oral Suicidal intent
28 81 Product named ‘geunsami’ Glyphosate Acute poisoning Oral Suicidal intent
29 76  Sodium hypochlorite (product named Household products contain- Acute poisoning Oral Suicidal intent
'rox’) ing sodium hypochlorite
30 51  Acrylonitrile Other artificial toxic sub- Acute poisoning Oral Suicidal intent
stances
31 49 Quetiapine Antipsychotics Acute poisoning Oral Suicidal intent
with chronic ex-
posure
32 79 Product named ‘geunsami’ Glyphosate Acute poisoning Oral Suicidal intent
33 69 Product named ‘'monopo’ Organophosphorus Acute poisoning Oral Suicidal intent
34 74 Potassium cyanide Other artificial toxic sub- Acute poisoning Oral Misuse (misin-
stances formed use)
35 53  Stilnox Zolpidem Acute poisoning Oral Suicidal intent
36 83 Product named ‘manrupo’ Carbamates Acute poisoning Oral Suicidal intent
37 75 Methoxyfenozide, sodium hypochloride  Other and unknown pesticides Acute poisoning Oral Suicidal intent
(product named ‘rox’)
38 82 Organophosphate Organophosphorus Acute poisoning Oral Suicidal intent
39 27 Carbon monoxide Carbon monoxide Acute poisoning Inhalation ~ Suicidal intent
40 87 Dimethoate Organophosphorus Acute poisoning Oral Suicidal intent
41 88 Stilnox Zolpidem Acute poisoning Oral Suicidal intent
42 64 Carbon monoxide Carbon monoxide Acute poisoning Inhalation  Suicidal intent
43 62 Clonazepam, flunitrazepam (razepam) Benzodiazepines Acute poisoning Oral Suicidal intent
44 84 Dapsone tab Antibiotics-antimicrobials Acute poisoning Oral Suicidal intent
45 85 Unknown herbicide Glyphosate Acute poisoning Oral Suicidal intent
46 75 Unknown herbicide Other and unknown herbi-  Acute poisoning Oral Suicidal intent
cides
47 16 Valproate, pheniramine, escitalopram, Benzodiazepines Acute poisoning Oral Suicidal intent
lorazepam, diphenhydramine, proprano- with chronic ex-
lol hydrochloride, clonazepam, mosap- posure
ride, tramadol, triazolam, alprazolam,
diazepam, gabapentin, codeine, queti-
apine
48 67 Glacial acetic acid Glacial acetic acid Acute poisoning Oral Suicidal intent
49 80 Product named ‘blackfox,’ zolpidem Other and unknown pesticides Acute poisoning Oral Suicidal intent
50 71 Product named 'sumichion,’ ‘puljero’ Organophosphorus Acute poisoning Oral Suicidal intent
51 75 Vinegar Other acidic substances Acute poisoning Oral Overdose (drug ad-
diction)
52 51 Carbon monoxide Carbon monoxide Acute poisoning Inhalation  Environmental poi-
soning
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