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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.

Keywords: Poisoning, Annual report, Drug overdose, Mortality
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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

https://doi.org/10.22537/jksct.2023.00007 3



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

JKSCT

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)

A0 E= 0-94 FRotY S I Apazt AA19] 1.97%, A
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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
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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)
200 (6.72)
123 (4.13)
84 (2.82)
43 (1.44)
31(1.04)
978 (100.00)

e 3 uAge] 58 8(12.90%), Ikl Ao n3A|, Watsher, %

olAAANIES 23 /1A LE 54(8.06%), W
371(4.8%) 59 <02 XAEY oW 1 99 A2 72
7 ofste) Wiz g ZAFArK(Table 8). g
ol¢} FARE R 2 BA =9It

AR BA

o]

Az clobA|HA, 71t

Ggoleli el 9 52

2) G21(20M Olh)oliMe] CHIE S URSEEH BF
g]1e1A 9 F 25F Tl k2= &

oA A 16.35%, &
71€} @ ujAro] AAA- 5}

UAFEEL W]
13.48%, QArSIErA 12.88%, 214 9.31%,
2 X1 ok

oOvoTl

Al-RA 6.21% 59 <& &

HEIgih, HNH2) B =2 A4 ojgh fAR WER 24
FJcH(Table 9).

3) XZA=0Me| CHElE A RS =2 EHO

o
EEY 5 S EE

AZFEOA S & 25F THlE xEEd

ZrjolA|®A 30.11%, S0 14.66%, OPNEotu| sl Z3kE 2

i)

2

SHGA - Gkl 24 10.9%, 71ek 2 vape] DA A
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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



JKSCT

0|24 9|: 2022 HHAUH = HT HE XA 21 24

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 14. Distribution of detoxification methods
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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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48.43%, A12] E1Y 19.64%, A Y 10.60%S H| 28] Y T Apgst
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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Purpose: We investigated the association between continuous renal replacement therapy (CRRT) and
mortality after acute glyphosate or glufosinate intoxication.

Methods: The electronic medical records of patients with acute herbicide ingestion who were admitted
to the regional emergency center of a metropolitan city in Korea from 3/1/2013 to 2/28/2022 were ana-
lyzed and reviewed retrospectively. The case group received CRRT, while the control group did not. In to-
tal, 96 patients experienced acute herbicide intoxication in the study period. Baseline characteristics were
analyzed and compared between the two groups after propensity score matching. The outcome variable
was mortality fitted by a Cox proportional hazard model.

Results: After full matching between cases of CRRT use and controls (patients who did not receive CRRT)
using propensity scores, 96 patients (27 cases, 69 controls) were analyzed. Propensity matching yielded
adequate balance (standardized mean differences <0.25) for all covariates. We fit a Cox proportional
hazards model with survival as the outcome and CRRT as a factor, including the matching weights in the
estimation. The estimated hazard ratio was 0.41 (95% confidence interval, 0.23-0.76; p=0.0044), indi-
cating that CRRT reduced mortality.

Conclusion: In this propensity score-matched analysis, CRRT reduced mortality in patients who visited
the hospital with acute glyphosate or glufosinate intoxication. In patients with acute herbicide poisoning
with high severity calculated by the APACHE Il (Acute Physiology and Chronic Health Evaluation Il) score
and SOFA (Sequential Organ Failure Assessment) score, CRRT should be actively considered to improve
the survival rate.
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103 Acute glyphosate and/or glufosinate
intoxication
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. .
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Propensity score matching
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A4 v

27 CRRT group with 69 No CRRT group
weighting with weighting

Fig. 1. Flow chart of the study population. CRRT: continuous renal
replacement therapy.
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fidence interval, 0.23-0.76; p=0.0044) (Fig. 2).
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Table 1. General characteristics
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Characteristic No CRRT group (N=69) CRRT group (N=27) p-value
Age (yr) 63.0 (49.0-72.0) 75.0 (69.5-79.0) 0.001*
Male 42 (60.9) 22 (81.5) 0.09
Amount (mL) 120.0 (100.0-250.0) 300.0 (200.0-300.0) 0.001*
Ingestant 0.16

Glyphosate 47 (68.1) 13 (48.1)

Glufosinate 20 (29.0) 12 (44.4)

Glyphosate+glufosinate 2(2.9) 2(7.4)
Time from ingestion to admission (hr) 3.0 (1.6-5.7) 1.4 (1.0-3.0) 0.006*
Mean arterial pressure (mm Hg) 96.3 (87.3-114.7) 88.0 (71.0-98.5) 0.008*
Pulse rate 92.0 (80.0-101.0) 88.0 (67.0-103.0) 0.30
Respiration rate 20.0 (20.0-22.0) 20.0 (20.0-24.0) 0.35
GCS 15.0 (13.0-15.0) 14.0 (9.0-15.0) 0.05
Length of hospital stay (day) 4.0 (3.0-7.0) 10.0 (5.5-14.0) <0.0071*
Death 2(2.9) 8(29.6) <0.001*
pH 7.4 (7.3-7.4) 7.3 (7.2-7.4) <0.001*
HCO, (mmol/L) 21.3 (16.7-25.1) 15.6 (13.8-19.6) <0.001*
White blood cells 9,400.0 (7,710.0-12,800.0) 11,600.0 (8,870.0-16,470.0) 0.10
Hematocrit (%) 41.7 (37.6-44.2) 40.8 (35.5-43.2) 0.20
Platelets (103/uL) 238.0 (195.0-281.0) 233.0 (200.5-319.5) 0.56
Na* (mmol/L) 138.8 (136.8-142.0) 137.2 (136.1-140.4) 0.23
K" (mmol/L) 3.9 (3.6-4.4) 4.4 (3.8-4.6) 0.03*
Creatinine (mg/dL) 0.9 (0.7-1.1) 1.1 (0.9-1.5) 0.001*
Total bilirubin (mg/dL) 0.6 (0.5-1.0) 0.6 (0.5-1.2) 0.88
APACHE Il score 10.0 (6.0-13.0) 16.0 (12.0-27.0) <0.001*
SOFA score 2.0 (1.0-3.0) 6.0 (3.0-9.0) <0.001*

CRRT duration (hr)

46.0 (11.5-141.8)

Values are presented as median (interquartile range) or number (%).
CRRT: continuous renal replacement therapy, GCS: Glasgow Coma Scale, APACHE II: Acute Physiology and Chronic Health Evaluation Il score,
SOFA score: Sequential Organ Failure Assessment score.

*p<0.05.

Table 2. Included variables and characteristics before and after propensity score matching

Before propensity score matching

After propensity score matching

Variable No CRRT group (N=69) CRRT group (N=27) p-value SMD NoCRRTgroup*(N=69) CRRT group* (N=27) p-value SMD
Age (y1) 63.0(49.0-720) 750 (69.5-79.0)  0.002 0.78 78 0 (66.1-80.0) 75 0(69.0-79.0) 041 -0.12
Male 42 (60.9) 22 (81.5) 009 053  50(71.9) 22 (81.5) 052 024
Amount (mL) 120.0 (100.0-250.0) 300.0 (200.0-300.0) 002 0.67 2540 (120.0-500.0) 300.0 200.0-300.0) 073 -0.15
Time from ingestion 3.0 (1.6-5.7) 1.4 (1.0-3.0) 0.01 -1.42 4(1.1-3.8) 4(1.0-3.0) 0.68 -0.04

to admission (hr)
APACHE Il score
SOFA score

10.0 (6.0-13.0)
2.0 (1.0-3.0)

16.0 (12.0-27.0) <0.001 0.83
6.0 (3.0-9.0) <0.001 1.03

20.0 (14.0-22.0)
7.0 (3.0-7.0)

16.0 (11.0-29.0) 0.83 -0.06
6.0 (3.0-9.0) 0.81  0.07

Values are presented as median (interquartile range) or number (%).
CRRT: continuous renal replacement therapy, SMD: standardized mean difference, APACHE IlI: Acute Physiology and Chronic Health Evaluation
Il score, SOFA score: Sequential Organ Failure Assessment score.

*Values are weighted by weighted percentages.
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Hazard ratio

CRRT 0.41(0.23-0.76) | | p<0.0044

0.2 0.3 04 05 0.6 0.7

Fig. 2. Hazard ratio of continuous renal replacement therapy (CRRT)
for mortality. The estimated hazard ratio was 0.41 (95% confidence
interval, 0.23-0.76; p<0.0044), indicating that CRRT decreased mor-
tality.
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Purpose: The purpose of this study was to estimate the medical expenditures for poisoning patients in
Korea using data from National Health Insurance and the Korea Health Panel Survey.

Methods: The operational definition of poisoning was the presence of Korean Standard Classification of
Diseases codes from T36 to T65. The number of poisoning patients, the amount of legal copayments, and
benefit and non-benefit costs were extracted from both databases. The frequency of emergency, inpa-
tient, and outpatient treatment utilization by poisoning patients was determined, and medical expenses
were calculated. Linear regression analyses were performed to investigate factors affecting the medical
expenses of poisoning patients.

Results: The number of poisoning patients increased from 97,965 in 2011 to 147,984 persons in 2020.
Medical expenses also increased by 74% from Korean won (KRW) 30.1 billion to KRW 52.3 billion, and
benefit costs also increased by 79%. The average outpatient cost per person was KRW 67,660, and the
inpatient cost was KRW 1,485,103. The average non-benefit medical expenses were KRW 80,298, ac-
counting for about 16.2% of the total expenses. Multivariable analysis showed that the total expenditure
was associated with economic status and disabilities.

Conclusion: The average medical expenditure per poisoning patient was KRW 534,302 in 2020, and poi-
soning-related costs gradually increased during the study period. Further research on the economic bur-
den of poisoning should include indirect costs and reflect disease-adjusted life years.

Keywords: Poisoning, Health expenditures, Cost of illness
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Table 1. The number of poisoning patients and medical expenses (KRW) by year using National Health Insurance data

Variable Ve
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
No. of patients
Total 111,913 142,753 135,286 147,984 129,180 132,773 121,211 113,888 118,220 97,965
In 18,775 19,335 19,398 18,419 17,490 24,205 23,561 24,796 25,854 23,547
Out 97,309 127,930 120,335 133,808 115,649 112,339 101,239 92,688 96,023 77,367
Medical expenses*
Total 30,136,929 32,998,146 33,352,078 33,975,160 34,788,456 38,701,753 41,036,156 46,365,107 52,295,259 52,342,853
In 23,616,960 24,945,814 25,392,389 24,866,105 26,607,339 31,749,589 34,479,347 40,062,635 45,423,722 46,502,741
Out 6,519,969 8,052,333 7,959,689 9,109,055 8,181,117 6,952,165 6,556,808 6,302,472 6,871,537 5,840,112
Medical expenses /
patient”
Total 269,289 231,156 246,530 229,587 269,302 291,488 338,551 407111 442,355 534,302
In 1,257,894 1,290,189 1,309,021 1,350,025 1,521,289 1,311,695 1,463,408 1615689 1,756,932 1,974,890
Out 67,003 62,943 66,146 68,076 70,741 61,886 64,766 67,997 71,561 75,486
Benefits*
Total 22,131,106 23,968,350 24,235,764 24,519,149 25,394,241 28,924,861 30,840,200 35,012,615 39,396,268 39,651,956
In 18,499,140 19,512,944 19,893,294 19,517,998 20,890,845 24,928,621 27,054,605 31,349,030 35,397,841 36,178,765
Out 3,631,966 4,455,406 4,342,470 5,001,151 4,503,396 3,996,240 3,785594 3,663,585 3,998,427 3,473,191
In: hospitalized patient, Out: outpatient.
*1,000 won.
) 12,000 M Total M Inpatient Outpatient
£ 10,000
o 8,000
S 6000
2 4,000
(=)
Q S 2000
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Fig. 1. Distribution of the number of poisoning patients (A) and medical expenses (B) by age using 2020 National Health Insurance data.

26 https://doi.org/10.22537jksct.2022.00017



J KSCT 2124 9 3Kt Q|2 H| BE U HEIEA|

2. BATFOBILZA} X2 24 o S BAES 1389(0.2%°1905). S30] 1018(3%0
7V Bk, 9 327923%), 99 143019k YAzt 57U,
2012-20179 KHPS H3AH= £ 88,59490I910H, 559] A9 5041 oldo] 75%% AR5k, dldAFE 9] 42 Table 29} 2t

Table 2. Characteristics of acute poisoning patients included in the 2012-2017 Korea Health Panel Survey data

. Year

SIS I Total (=138) 1) (n=17) 2013 (n=15) 2014 ("=35) 2015 (n=25) 2016 (1=18) 2017 (n=27)
Gender

Male 79 (57.3) 9 (52.9) 10 (66.7) 18 (51.4) 15 (60.0) 9 (47.4) 18 (66.7)

Female 59 (42.8) 8 (47.1) 5(33.3) 17 (48.6) 10 (40.0) 10 (52.6) 9 (33.3)
Age (yr)

20-29 18 (13.0) 2(11.8) 1(6.7) 8(22.9) 4(16.0) 2 (10.5) 1(3.7)

30-39 4(2.9) 2 (11.8) 0 1(2.9) 1(4.0) 0 0

40-49 12 (8.7) 1(5.9) 1(6.7) 0 3(12.0) 2 (10.5) 5(18.5)

50-59 104 (75.4) 12 (70.6) 13 (86.7) 26 (74.3) 17 (68.0) 15 (78.9) 21(77.8)
Marital status

Single or divorced 43 (31.2) 6 (35.3) 6 (40.0) 13 (37.1) 8(32.0) 5(26.3) 5(18.5)

Married 95 (68.8) 11 (64.7) 9 (60.0) 22 (62.9) 17 (68.0) 14 (73.7) 22 (81.5)
Education level

Primary 49 (35.5) 7 (41.2) 6 (40.0) 17 (48.6) 7 (28.0) 6(31.6) 6(22.2)

Middle or high school 59 (42.8) 4 (23.5) 6 (40.0) 12 (34.3) 11 (44.0) 9 (47.4) 17 (62.9)

University 30(21.7) 6(35.3) 3(20.0) 6(17.1) 7 (28.0) 4(21.1) 4(14.8)
Economic activity

No 61 (44.2) 10 (58.8) 7 (46.7) 17 (48.6) 7 (28.0) 9 (47.4) 11 (40.7)

Yes 77 (55.8) 7 (41.2) 8 (53.3) 18 (51.4) 18 (72.0) 10 (52.6) 16 (59.3)
Family income status

1st quintile 17 (15.0) 3(17.7) 3(20.0) 5(17.2) 2(11.8) 0 4(18.2)

2nd quintile 26 (23.0) 2(11.8) 3(20.0) 8(27.6) 4(23.5) 5(38.5) 4(18.2)

3rd quintile 22 (19.5) 4(23.5) 2(13.3) 4(13.8) 4(23.5) 5(38.5) 3(13.6)

4th quintile 21(18.6) 3(17.7) 3(20.0) 6(20.7) 2(11.8) 3(23.1) 4(18.2)

5th quintile 27 (23.9) 5(29.4) 4(26.7) 6(20.7) 5(29.4) 0 7(31.8)
Geographic area

Seoul or Gyeonggi 26 (18.8) 4 (23.5) 3(20.0) 8(22.9) 3(12.0) 6(31.6) 2(7.4)

Metropolitan city 31(22.5) 6(35.3) 7 (46.7) 6(17.1) 5(20.0) 2 (10.5) 5(18.5)

Others 81 (58.7) 7 (41.2) 5(33.3) 21 (60.0) 17 (68.0) 11 (57.9) 20 (74.1)
Chronic diseases

None 69 (50.0) 3(17.7) 4(26.7) 20 (57.1) 17 (68.0) 11 (57.9) 14 (51.9)

1 24 (17.4) 7 (41.2) 2(13.3) 3(8.6) 3(12.0) 3(15.8) 6(22.2)

2 21(15.2) 0 3(20.0) 8(22.9) 3(12.0) 4(21.1) 3(11.1)

More than 2 24 (17.4) 7 (41.2) 6 (40.0) 4(11.4) 2 (8.0) 1(5.3) 4 (14.8)
Body mass index

Underweight (<18.5 kg/m’) 6(5.1) 0 0 1(3.7) 0 0 5(19.2)

Normal (18.5-23.0 kg/mz) 52 (44.1) 10 (76.9) 5(35.7) 11 (40.7) 10 (47.6) 6 (35.3) 10 (38.5)

Overweight (=23.0 kg/mz) 60 (50.9) 3(23.) 9 (64.3) 15 (55.6) 1 (52.4) 11 (64.7) 1 (42.3)
Smoking status

Non smoker 66 (55.9) 8(61.5) 8 (57.1) 16 (59.3) 10 (47.6) 11 (64.7) 13 (50.0)

Ex-smoker 32 (27.1) 3(23.) 4 (28.6) 8(29.6) 5(23.9) 4 (23.5) 8(30.8)

Current smoker 20 (16.9) 2 (15.4) 2 (14.3) 3(11.) 6(28.6) 2(11.8) 5(19.2)
Drinking status

Non-drinking 62 (52.5) 3(23.1) 5(35.7) 18 (66.7) 12 (57.1) 11 (64.7) 13 (50.0)

>1/mo 19 (16.1) 6(46.2) 0 3(11.0) 4(19.1) 2(11.8) 4(15.4)

>1/wk 37 (31.4) 4(30.8) 9 (64.3) 6(22.2) 5(23.8) 4(23.5) 9 (34.6)
Disabled status

No 128 (92.8) 14 (82.4) 14 (93.3) 33(94.3) 25 (100.0) 18 (94.7) 24 (88.9)

Yes 10 (7.3) 3(17.7) 1(6.7) 2(5.7) 0 1(5.3) 3(11.0)

Values are presented as number (%).
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Table 3. The number of patients with acute poisoning and medical expenditures according to the type of medical service

Variable Total Emergency Hospitalization Outpatient
Survey subjects 88,594 9,036 12,302 88,104
Acute poisoning patients 138 103 32 14
Medical expenditures
Out-of-pocket costs (1+2) 193,465+450,312 83,101+153,050 559,850+704,207 15,971+16,515
Legal copayments (1) 93,962+184,903 44,069+67,887 259,289+250,900 9,318+14,243
Non-benefit costs (2) 80,298+270,901 22,867+97,115 272,339+465,729 786+2,940
Benefit costs (3) 301,099+821,686 64,399+128,292 1,086,159+1,386,302 11,5637+13,446
Total expenditures (1+2+3) 494,564+1,211,755 147,500+259,627 1,646,008+1,954,424 27,509+22,895

Values are presented as number or meanzstandard deviation.
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Table 4. Factors affecting total medical expenditures for patients with acute poisoning

Univariable model

Multivariable model

PRI B (95% Cl) p-value B (95% ClI) p-value
Gender
Male Ref
Female 55,949 (-357,785 to 469,683) 0.789
Age (yr)
20-29 Ref
30-39 812,424 (-507,310 to 2,132,157) 0.226
40-49 -41,563 (-931,328 to 848,201) 0.927
50-59 448,731 (-160,762 to 1,058,223) 0.148
Marital status
Single or divorced Ref
Married -162,098 (-603,300 to 279,105) 0.469
Education level
Primary Ref
Middle or high school -357,822 (-816,621 to 100,976) 0.125
University -567,663 (-1,117,950 to -17,376) 0.043
Economic activity
No Ref Ref
Yes -551,987 (-953,474 to -150,501) 0.007 -516,404 (-959,944 to -72,864) 0.023
Family income status
1st quintile Ref
2nd quintile -687,937 (-1,466,982 to 91,108) 0.083
3rd quintile -1,022,092 (-1,828,651 to -215,534) 0.014
4th quintile -783,739 (-1,598,625 to 31,147) 0.059
5th quintile -847,052 (-1,620,373 to -73,732) 0.032
Geographic area
Seoul or Gyeonggi Ref
Metropolitan city 256,172 (-383,527 to 895,870) 0.429
Others 15,452 (-526,759 to 557,663) 0.955
Chronic diseases
None Ref
1 456,538 (-86,151 t0 999,226) 0.099
2 430,045 (140,680 to 1,000,770) 0.139
More than 2 1,077,609 (534,920 to 1,620,298) <0.001
Body mass index
Underweight (<18.5 kg/m’) Ref
Normal (18.5-23.0 kg/m?) 117,862 (-892,748 to 1,128,471) 0.818
Overweight (>23.0 kg/mz) -396,923 (-1,400,539 to 606,693) 0.435
Smoking status
Non smoker Ref
Ex-smoker 96,578 (-416,750 to 609,907) 0.71
Current smoker -307,345 (-915,608 to 300,919) 0.319
Drinking status
Non-drinking Ref
>1/mo -294,367 (-920,790 to 332,055) 0.354
>1/wk -36,008 (532,279 to 460,262) 0.886
Disabled status
No Ref Ref
Yes 1,536,725 (791,243 to 2,282,206) <0.001 1,816,495 (964,152 to 2,668,837) <0.001

Cl: confidence interval, Ref

: reference.
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Changes in deoxyhemoglobin and admission duration in carbon
monoxide poisoning patients: a retrospective study
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Purpose: The purpose of this study was to determine whether deoxyhemoglobin changes were associated with
admission duration in carbon monoxide (CO)-poisoned patients.

Methods: This retrospective study included 181 patients who were able to breathe by themselves after CO poi-
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soning. Arterial blood gas analysis was performed to measure their deoxyhemoglobin levels. Their baseline
characteristics and clinical outcomes during hospitalization in the emergency department (ED) were collected
and compared. To assess changes in deoxyhemoglobin levels, blood samples were taken immediately after pa-
tients presented to the ED and then again after 6 hours. For statistical analysis, logistic regression was utilized
to determine the effect of deoxyhemoglobin changes on admission duration.

Results: The incidence rates of hypocapnia and hypoxemia at presentation after acute CO poisoning were
28.7% and 43.6%, respectively. Moreover, the magnitude of increasing deoxyhemoglobin levels in patients
with hypoxemia (2.1 [1.7-3.1], p<0.001) and changes in deoxyhemoglobin levels appeared to have an impact on
the length of hospitalization in the ED (odds ratio, 1.722; 95% confidence interval, 0.547-0.952; p<0.001).
Conclusion: In patients with acute CO poisoning, deoxyhemoglobin levels appeared to increase in those with

hypoxemia, which in turn was associated with prolonged hospitalization.

Keywords: Deoxyhemoglobin, Hypoxemia, Carbon monoxide, Poisoning, Blood gas analysis
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Acute carbon monoxide poisoning (n=235)

Exclusion (n=35)
- Lung disease (n=2)
- Hypercapia in ABGA (n=5) (PaC0O, <45 mm Hg)
- Death during treatment (n=5)
- Apply mechanical ventilator (n=5)
- Transfer (n=3)
- Poisoning with other drug (n=15)

v

v

Patients able to breathe on their own (n=221)

v

Implement ABGA at early stage (n=216)

A

Final analysis 181 patients

Fig. 1. Study flow diagram. ABGA: arterial blood gas analysis,
PaCO2: partial pressure of arterial carbon dioxide.
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Table 1. Baseline characteristics of 181 acute CO intoxication patients

Variables Total (N=181) (a)(l\ll\l:éq;al (b) I-mp:;;)pma (c)(ll\]llrécg]ua ;())—\(gliue (@) vs. (b) (@) vs. (©) (b)vs. (c)
Age (yr} 53.5 (39-65) 51 (30-56) 55 (32-59) 64.5 (47-73.8) 0.002* - - -
Male (%) 103 (56.9) 21 (20.3) 39 (37.8) 43 (41.9) 0.221 - - -
Female (%) 78 (43.1) 19 (24.3) 34 (43.5) 25(32.2) 0.119 - - -
Medical history
Hypertension (%) 22 (12.1) 8(36.3) 7(31.8) 7 (31.9) 0.545 - - -
Diabetes mellitus (%) 15(8.2) 2(13.3) 5(33.3) 8 (53.4) 0.482 - - -
Intentional poisoning with CO (%) 143 (73.7) 40 (63.5) 60 (75.9) 43 (82.7) 0.059 - - -
Origin of CO
Coal briquette 175 (94.8) 60 (34.2) 77 (44.0) 38(21.8) 0.003* 0.443 0.032 0.321
Fire-related 5(2.6) 3(60.0) 1 (20.0) 1 (20.0) 0.122
Others 1(2.6) 1(3.2) - -
Duration of exposure to CO (min) 115.4 (80-300) 80 (30-120) 120 (60-300) 235 (105-540) <0.001***  0.04 0.005 0.01
Time interval from the end of 1.2 (0.6-3) 2(0.8-3) 1.2 (0.9-3) 1(0.5-2) 0.122 - - -
exposure (hr)
Systolic blood pressure (nmHg) 115 (100-130) 120 (100-130) 120 (100-130) 110 (110-120)  0.516 = = =
Respiratory rate (/min) 23 (12-35) 18 (11-36) 29 (10-37) 26 (11-36) 0.003**
Initial GCS (points) 10 (8-15) 14 (11-15) 10 (8-13) 11 (10-14) 0.02*
Intubation inserted 56 (30.9) 0 26 (46.4) 30 (53.6) <0.001*** 0.075 0.097 0.031
AFGA findings
pH 7.43 (7.35-7.47) 7.31(7.36-7.44) 7.29 (7.10-7.37) 7.45(7.37-7.49) 0.105 - - -
PaCO, (mmHg) 33.9 (29.5-36.4) 35.8 (33.4-40.5) 39.6 (30.5-44.5) 29 (23-30.4) <0.001*** 0.232 0.032 0.122
Mean PaCO, (mmHg) 33(31-36.7) 37.9(36.1-40.8) 33.8 (30.8-34.9) 29.3 (27.7-31.6) <0.001*** 0.122 0.056 0.043
Pa0, (mmHg) 192.1 190 203 188.5 0.218 - - -
(160-228.5) (145.5-240) (164-233) (160.4-212)
FHHb (%) 6.2 (2.32) 1.9 (0.12) 7.2 (2.94) 15.2 (6.23) 0.021* 0.098 0.001 0.021
FCOHb (%) 2.2 (0.1-4.3) 0.1 (0-0.3) 4.5(0.1-7.1) 6.7 (2.1-15.6) 0.001**  0.198 0.022 0.003
FMetHb 0.1 (0.02-2.1) 0.2 (0.03-0.28) 0.5(0.1-0.6) 0.4 (0.1-0.6) 1.232 - - -
Initial laboratory findings
White blood cell count 11.4 (8.1-14) 10.5 (7.5-12.1)  15.5(7.5-14) 18.1 (8.8-18.2) 1.201 - - -
(x10°/mm?)
C-reactive protein (mg/dL) 0.3 (0.1-0.6) 0.5 (0.3-0.8) 0.5 (0.3-0.6) 0.8 (0.43-1.3) 0.079 - - -
Creatinine (mg/dL) 0.7 (0.43-0.92) 0.6(0.6-0.86) 0.65(0.6-0.98) 0.7 (0.7-1.08)  0.001*  0.221 0.123 0.236
Lactate (mmol/L) 2.5 (1.5-4.1) 2.2 (1.4-3.1) 2.2 (1.4-3.6) 48(21-8.9) <0.001*** 0.67 0.85 0.043
Detectable troponin | 84 (43.3) 19 (28.6) 30 (38) 36 (68.2) <0.001**  0.921 0.032 0.001
(>0.015 ng/mL)
Prolonged QTc interval 94 (48.7) 29 (46) 40 (51.3) 25 (48.1) 0.820 - - -
Hospital admission duration (day) 2 (1.8-5) 2 (1-3) 7 (1-10) 19 (5-32) 0.010* 0.212  0.023 0.012
Clinical outcome
Cardiac injury 96 (49.5) 22 (34.9) 37 (46.8) 37(71.2) <0.001** 0.185 0.021 0.011
Cardiac arrest 0 0 0 0 - - -
Ventricular arrhythmia 0 0 0 0 - - -
DNS 0 0 0 0 - - -

Values are presented as median (interquartile range) or number (%).

CO: carbon monoxide, GCS: Glasgow Coma Scale, ABGA: arterial blood gas analysis, PaCO,: partial pressure of arterial carbon dioxide, PaO,:
partial pressure of arterial oxygen, FHHb: fraction of deoxyhemoglobin, FCOHb: fraction of carboxyhemoglobin, FMetHb: fraction of methemo-
globin, QTc: QT corrected, DNS: delayed neurological sequelae.

*p<0.05. *p<0.01. *p<0.001.
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Table 2. Comparison of initial hemoglobin levels and hemoglobin levels after 6 hours

Variable Initial results After 6 hours

Normal (N=63) Hypocapnia (N=79) Hypoxia (N=52) Normal (N=63) Hypocapnia (N=79) Hypoxia (N=52)
Carboxyhemoglobin (%) 0.9 (0.2-23.1) 13.7 (6.8-21) 12.3 (6.6-18.4) 3.2 (1.7-5.1) 6.3 (3.7-10.1) 8.2 (4.7-11.1)
Deoxyhemoglobin (%) 0.1 (0-2.1) 0.21 (0.7-0.4) 743 (3.7-11.1) 0.11 (0.1-3.1) 0.10 (0.72-0.24) 2.1 (1.7-3.1)
Methemoglobin (%) 0.1 (0-3.1) 2.1 (0.7-0.4) 1.7 (0.7-3.1) 0.1 (6.7-23.1) 1.2 (6.7-23.1) 21.5 (6.7-23.1)

Values are presented as median (interquartile range).

Table 3. Logistic regression analysis of potential factors affecting admission duration in CO intoxication patients

Variable Univariable Multivariable

OR (95% Cl) p-value OR (95% Cl) p-value
Deoxyhemoglobin (%) 1.700 (0.592-0.828) <0.001 1.722 (0.547-0.952) <0.001
Carboxyhemoglobin (%) 2.919 (1.456-5.851) 0.003 10.128 (3.345-37.025) <0.001
Coal briquette 1.095 (0.995-1.078) 0.086 0.722 (0.547-0.952) 0.021
The duration of exposure to CO (min) 36.211 (17.114-76.619) <0.001 13.533 (4.216-65.307) <0.001
Intubation insertion 77.645 (31.056-194.127) <0.001 08.647 (1.320-56.649) 0.024
Respiratory rate (/min) 1.130 (1.065-1.200) <0.001 05.568 (1.564-19.827) 0.062
Initial GCS [point) 2.145 (0.952-4.832) 0.065 1.066 (1.017-1.118) 0.008

CO: carbon monoxide, OR: odds ratio, Cl: confidence interval, GCS: Glasgow Coma Scale.
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Table 4. Multivariable models for acute CO intoxication and length of admission

Acute CO intoxication Relative risk Jack-knife SE t-value 95% Cl p-value
Increased deoxyhemoglobin (%) 3.31 0.15 234 1.04 to 5.64 <0.001
Increased carboxyhemoglobin (%) 419 0.02 7.96 1.14 t0 6.25 <0.001

Long duration of exposure to CO (min) 3.66 0.90 4,07 1.90 to 5.42 <0.001
Intubated endotracheal 2.27 0.70 3.96 1.66 to 4.54 0.004
Increased respiratory rate (/min) 0.07 0.60 -0.12 0.05to 1.1 0.905

High GCS (points) -1.75 0.65 -2.72 -3.331t00.17 0.007

CO: carbon monoxide, SE: standard error, Cl: confidence interval, GCS: Glasgow Coma Scale.
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Purpose: The Korea University Anam Hospital Seoul Poison Control Center (SeoulPCC) was established in
accordance with Seoul Metropolitan Government Ordinance No. 7524 "Seoul Metropolitan Government
Ordinance on the Prevention of Toxic Substances Poisoning and Accident Safety.” Herein, the center's an-
nual performance in terms of project results and consultation information for 2022 are reported.
Methods: SeoulPCC operates a helpline (Help Call, 1855-2221) that the general public can use from 9:00
AM to 5:00 PM on weekdays, as well as chatting and chatbot counseling through KakaoTalk's “Seoul Poi-
son Control Center," and one-on-one online counseling through the website. Additionally, it has con-
structed a system for communicating with the general public through social media. Poisoning disease in-
formation collected from SeoulPCC from January to December 2022 was analyzed according to the
number of requests, age of exposure, gender, location, and reason. Requests from the general public were
summarized, and a brief image presenting information on poisoning disease-related consultations was
produced.

Results: SeoulPCC has a database containing information on 188,065 toxic substances collected by pub-
lic institutions and provides this information to the general public and medical staff through its website.
In 2022, consultations were performed through phone calls and SNS (social networking service) for 577
cases of poison information and first aid treatment due to exposure to toxic substances. There were 1,431
instances of providing poison information services. The annual requests included 512 exposure cases and
65 non-exposure cases. Furthermore, 366 cases were in Seoul, 145 cases were outside of Seoul, and 66
had an unknown location. The exposure cases included 161 requests from the general public and 351 re-
quests from medical staff.

Conclusion: This is the first annual report in Korea to analyze the occurrence of poisoning based on con-
sultations. It is of major significance that this report serves as a starting point for identifying and tracking
the aspects and characteristics of poisoning cases in the pre-hospital stage. In the future, poisoning-re-
lated disease information provided through consultations and at the emergency room should be linked,
and through real-time collection and analysis, this information should be used as basic data for poisoning
disease management policies.

Keywords: Seoul, Poison Control Centers, Poisoning, Annual report
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ume alert surveillanceS} A=A E 7]8to 2 3F= case based
surveillance®2 R A4E74E Y 4, 5 4FA 5
ErEA7 3 71 57 o, A 71 204 ol BA¥sk= A
§, 574 a5dl 9 Ao ATt Sk B Bl
o7 AAsHY, £ DAY 59 F5 AEAHE, SR &2 E
AR A AN, vt Ad 59 B0l FYO R gt AFAL
& 50|53 E At

7

rz

ZAl, volume alert surveillance
Aol & s, AGDHE 491, =574
, 2R RE 4SS, 23RS agdE g
9] TFE A5 =g

0x
od
]
N

o
A
r

N

oo

4 g ol
o
)
Y
M =

I
m.l I
i
o
4o
iy

2) AMEEARR| 7|8 ZEA|, case based surveillance

AFTAE P19 ZHA ok =280 % 9 54, 3% 54
1Y, LE3UAAY] A2EINES AH, E B AMD, 2304
2o] Sol MA(cATHR At S)o] EeHET

3. MZ PCC data snapshot

A& PCCY data snapshot2 A7t Ad 9 FX A5, top 5
e =554, 53 AT 490 2, 99Ed k2 o5,
/g8 At A leE o] ot A B AdEE T B ol
A#E /€t 20229 % snapshotol| A= F7FH 02 gRot &
oFs $E4 0l et e 5545 AlFerh =4anAo]
SRS AI A 28 o)) HapE BEReHAlE B AsEEE 24
g Az} FEA9] 30% ool 104] u]gt Aol LAs AT,
uls A SATAIE 9] 22 Hiol tEH A2 AME o]F of
doto] 59| &5A] AH AL B AlAIT ARgol whE FA8T B
A= P Awrt o 20% Hx F7sAn”. o 58] B85t
o] A& PCCAAE 134 u|gte] F-frot & of&9] 542 &

AUt 2T FEE |2

Zit

1. M2 PCC 82{X|&

1) YYEE S

A& PCCY 20224 AR E A3 A#e G4 549 J93%
AR 71N LRI RE AlF9] MFEE 2510 A HArK(Ta-
ble 1). §4 $54% 49 1,00271(70.02%)°] FgAH 7|4 22

AYH AlF 42971(29.98%)Et 2 A& HIor 4 554
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Table 1. Poison information services and prevention information ser-
vices

Performance indicator Value
Poison information services
No. of cases 1,431
Acute poisoning disease requests 1,002 (70.02)
Calls* 468 (32.70)
Homepage' 16 (1.12)
SNS* 518 (36.20)
Online information service based on cases 429 (29.97)
Homepage' 135 (9.43)
Blogs®, Posts' 136 (9.50)
SNS* 158 (11.04)
Prevention information services
No. of cases 77,570
No. of uses
Homepage' 56,161 (72.40)

Blogs®, Posts' 15,783 (20.35)
SNS' 5,626 (7.25)
Values are presented as number of cases or number (%).
SNS, social networking service.
*SPCC Help Call 1855 2221. "Seoulpee. orkr *Kakaotalk, Instagram,
Facebook, Naver. *blog. navercom/seoulpcc post naver.com/seoulpcc.

3k Aol A= SNS 51871(36.20%)2 A3} 4687(32.70%)2] Hl&
o] =% ElolA] 167(1.12%)2 *Jtﬂﬂi A Yebtt Adst
FEe AS AA A/ RS a3l SEAE A
o] F7H4Ql £F 22 shte) *}aﬂoﬂﬁ ofg] A7 AYE = A
ot AgArE] 7]ut 221 R Ao AE SNS 15871(11.04%)0]
71 EL v82 BAW o)A 13574(9.43%)3 ER1/EAE
13671(9.50%)2 H]=3t =520 2 Ll

2) YL XS

A& PCCY 2022 IR A2 SHELE AT T5=2
1= dulsly] Y8 AME A AT AXE o] gALE MR
dZ=glom, Eo]A] 56,1617(72.40%)2] ¥&o] 714 &%
E&21/EAE 15,78371(20.35%), SNS 5,6267(7.25%)2] +21&
HgcK(Table 1).

H
>

i

i

2. M2 PCC d&aig

20229 A& PCCZ 9HE S AGAsE 577702 A&A] QI+
4455+ 37 thH] 1,000%8% 0.1379] X2 BATHTable 2). &
5777 & BAEHA AH k& F A4S 93 FeE 5124
(88.7%), 29 IS BHog AHAAR F52 Y3 AFS
254(4.3%), =&3 Ba5F AFe 404 (7% 22 JeERGTHTable
3). B2 AF 25 3 AYS gHet & 51249 Al &
oAt wEdl gAY BAE Q=Ao] 35171(68.6%) 2% 7t
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Table 2. Population served and reported exposures (2022)

Year No. of participating Posil:ifgéon Human pgrxfr:);ll;sr;; d
centers S exposures >
(in millions) population

2022 1 4.5 577 0.13

Table 3. Distribution of request types

Type Value

Request types
Total no. of cases 577
Request after exposure 512 (88.7)
Poison prevention information 25 (4.3)
Other information 40 (7.0)

Caller types
Total no. of cases 512
Oneself 57 (11.1)
Parents, grandparents (cohabitating family) 70 (13.7)
Friend, relation (non-cohabitating family) 15 (2.9)
Medical staff 351 (68.6)
119 Safety center 1(0.2)
Unknown 18 (3.5)

Values are presented as number of cases or number (%).

A =2 $£AE HYY 1 22X R 59 57 7= 704(13.7%),
291 57A(11.1%), WA, A2 59 H15A 745 B BAR 15
AQ.9% 0% UehgTH(Table 3). B9 359 Bxt A4 1E
S 2% A 51248 ez sgon, Agayi
et Quielst o)z Ao 2 PRl

-IOIA

NHY L gE 2L

ZF LE3AEIN=512)9] a9 9 A ExE oha3 Zoi(Table
4). o14(44.53%)0] FHQ27.15%) Bt =ZAHE 7} w@okon 20T
(14.65%)7} 714 =2 215 B Att. 30t1(9.96%)2 1-541(9.77%)
7b Hlg £AE BT 6-12412.73%)014 @A YErTh 134
ugtol A HA &9] 16.99% Tl 804 o) 3.13%E =
Agom A4d U A BERxA WA £X+& 47 28.32%,
24 22%% UErgT 983 AE A9 AN =2351)04 = o
/3(45.58%)°] H/3(23.36%) 2t} =EAHH 7} Wok oL} 134 ]yt
22 456%2 X2 £28 BPom(Table 4), Yutel Ata =t
9] AFI(N=161)M = 014 (42.24%)°] 'FA(35.40%)H Tt =24}
g7} &9kou} Zpo]7F I4] 9k, 134 w|gto A 9] lego] A =
29] 44.09%= AR FAcHTable 4).

2) EEXA

% L2499 w234 7140l 3507(68.4%), Aol 177
(3.3%), AU 33447} 13A4(2.5%), U4 1207A(23.4%) 0.8 e}
wth(Table 5). Q=22 A y2to] A 9 Akl A e g =to] A
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Table 4. Age and gender distribution of human exposures (total, medical staff, and general public)

Variable Male Female Unknown Total Cumulative total
Total
Age (yr)
<12 mo 11 (2.15) 9(1.76) 3(0.59) 23 (4.49) 23 (4.49)
1-5 23 (4.49) 16 (3.13) 11 (2.15) 50 (9.77) 73 (14.26)
6-12 9 (1.76) 5(0.98) - 14 (2.73) 87 (16.99)
13-19 11 (2.15) 17 (3.32) - 28 (5.47) 115 (22.46)
20-29 7(1.37) 62 (12.11) 6(1.17) 75 (14.65) 190 (37.11)
30-39 14 (2.73) 36 (7.03) 1(0.20) 51 (9.96) 241 (47.07)
40-49 11 (2.15) 18 (3.52) - 29 (5.66) 270 (52.73)
50-59 14 (2.73) 25 (4.88) 2(0.39) 41 (8.01) 311 (60.74)
60-69 18 (3.52) 14 (2.73) - 32 (6.25) 343 (66.99)
70-79 15 (2.93) 14 (2.73) - 29 (5.66) 372 (72.66)
>80 6(1.17) 8 (1.56) 2(0.39) 16 (3.13) 388 (75.78)
Unknown - 4(0.78) 120 (23.44) 124 (24.22 512 (100.00)
Total 139 (27.15) 228 (44.53) 145 (28.32) 512 (100.00)
Medical staff
Age (yr)
<12 mo 2 (0.57) - - 2 (0.57) 2 (0.57)
1-5 6(1.71) 2(0.57) 2(0.57) 10 (2.85) 12 (3.42)
6-12 3(0.85) 1(0.28) - 4(1.14) 16 (4.56)
13-19 7 (1.99) 17 (4.84) - 24 (6.84) 40 (11.40)
20-29 5 (1.42) 53 (15.10) 6(1.71) 64 (18.23) 104 (29.63)
30-39 12 (3.42) 23 (6.55) 1(0.28) 36 (10.26) 140 (39.89)
40-49 4(1.14) 14 (3.99) - 18 (5.13) 158 (45.01)
50-59 12 (3.42) 20 (5.70) 2(0.57) 34(9.69) 192 (54.70)
60-69 13 (3.70) 11 (3.13) - 24 (6.84) 216 (61.54)
70-79 12 (3.42) 11 (3.13) - 23 (6.55) 239 (68.09)
>80 6(1.71) 7 (1.99) 2(0.57) 15 (4.27) 254 (72.36)
Unknown - 1(0.28) 96 (27.35) 97 (27.64) 351 (100.00)
Total 82 (23.36) 160 (45.58) 109 (31.05) 351 (100.00)
General public*
Age (yr)
<12 mo 9 (5.59) 9 (5.59) 3(1.86) 21 (13.04) 21 (13.04)
1-5 17 (10.56) 14 (8.70) 9 (5.59) 40 (24.84) 61 (37.89)
6-12 6(3.73) 4(2.48) - 10 (6.21) 71 (44.10)
13-19 4 (2.48) - - 4 (2.48) 75 (46.58)
20-29 2 (1.24) 9(5.59) - 11 (6.83) 86 (53.42)
30-39 2 (1.24) 13 (8.07) - 15 (9.32) 101 (62.73)
40-49 7 (4.35) 4(2.48) - 11 (6.83) 112 (69.57)
50-59 2(1.24) 5(3.1) - 7 (4.35) 119 (73.91)
60-69 5(3.11) 3(1.86) - 8 (4.97) 127 (78.88)
70-79 3(1.86) 3(1.86) - 6(3.73) 133 (82.61)
>80 - 1(0.62) - 1(0.62) 134 (83.23)
Unknown - 3(1.86) 24 (14.91) 27 (16.77) 161 (100.00)
Total 57 (35.40) 68 (42.24) 36 (22.36) 161 (100.00)

Values are presented as number (% of total exposures).
*The general public refers to all subjects except for medical staff in Table 3. Caller types.

Ho M= 7Hdo] 242k 2377(67.5%)7 113A(70.2%) 22 718 & 3) &9 ol
2 528 BYrKTable 5). % lu%/«}aﬂ oA A kFe 305807 59.57%, U] =A<
22 1987202 38.67%= AA|FrHTable 6). Q=21 k-ZoflA
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Table 6. Reasons for exposure (total, medical staff, and general public)

Site Value Reason Value
Total Total
No. of cases 512 No. of cases 512
Residence 350 (68.4) Unintentional 198 (38.67)
Workplace 17 3.3) General 159 (31.05)
Public area 13 (2.5) Therapeutic error 4(0.78)
Outdoors 9(1.8) Mis.use 4(0.78)
Car 3(0.6) Ehwror_wmental 1(0.20)
Unknown 120 (23.4) B'te/Stmg 1(0.20)
. Occupational 9(1.76)
Medical staff ——
Food poisoning 19 (3.71)
No. of cases 351
. Unknown 1(0.20)
Residence 237 (67.5) Intentional 305 (59.57)
Workplace 15 (1.4) Suspected suicide 299 (58.40)
Public area 4(1.1) Misuse 4(0.78)
Outdoors 5(1.4) Abuse 1(0.20)
Car 3(0.9) Unknown 1(0.20)
Unknown 97 (27.6) Unknown 9(1.76)
General public* Medical staff
No. of cases 161 No. of cases 351
Residence 113 (70.2) Unintentional 47 (13.39)
Workplace 12 (7.5) General 43 (12.25)
Public area 9 (5.6) Therapeutic error -
Outdoors 4(2.5) Misuse 1(0.28)
Unknown 23 (14.3) Erwirorjmental -
Values are presented as number or number (%). Blte/stlng N
*The general public refers to all subjects except for medical staff in Occupatllonall 2(0.57)
Table 3. Caller types. Food poisoning -
Unknown 1(0.28)
Intentional 299 (85.19)
L Ao g} HOEAQ] LZoAL ubEe] Al4a olF AT Suspected suicide 297 (84.62)
b B0 eheh, HERARe] e Aol H3LE W o2 L —
A= r A9l Z0] 85.19%% HES A (Table 6), & Unknown -
WIOIAE B9 o] 93.79%2 thebdek(Table 6) Unknown =lis2)
General public*
No. of cases 161
4) Q10| 2 L-E0| 20| Unintentional 151 (93.79)
134 vjgte] AYdolA vojE el wEt JEHel wEe 22t General 116 (72.05)
Therapeutic error 1(0.62)
857(16.6%)T} 14(0.2%) 2.2 & Zo]S B P, 20-694| AL H| Misuse 3(1.86)
oz Aol o] 627(12.11%), QEF 2l k-Z0] 1667(32.42%) 2. Environmental 3(1.86)
2 9EA9) 1Fo] o AnE MGt 704 oL HoE e e
Q1 Zo] 1271(2.34%), =41 Zo| 3271(6.25%) 2.2, 134 H]| Food poisoning 7 (4.35)
gte] AgTiE AQstit BE AFolA dwel kEo] A7t Unknown 19 (1.80)
o WSITH(Table 7). 924 AR 39 AOIAE F w2 AHA N spented sicde o
F 134 "|gke] AEdE AQstis BE AFdolA =H3l = Misuse 2(1.24)
2o] o YkAK(Table 7), ikl AEFRAA] Ao RE pouse e
nknown I
Aol A HYEAHQ kEo] B T2 X & HrK(Table 7). Unknown 4(2.48)

5) i7'=71
F EE3AENA AT g0l AA =59 87.7%F AAAL TY
=Z 5.9%, TF & 3.9%, ¢t =E 1.8%9] AR B2 A5

l
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Values are presented as number or number (%).
*The general public refers to all subjects except for medical staff in

Table 3. Caller types.
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Table 7. Distribution of reasons for exposure by age (total, medical staff, and general public)

Reason <12 mo 1-5yr 6-12 yr 13-19 yr 20-69 yr 270 yr Unknown Total
Total

Unintentional 23 (4.49) 49 (9.57) 13 (2.54) 5(0.98) 62 (12.11) 12 (2.34) 34 (6.64) 198 (38.67)
General 23 (4.49) 47 (9.18) 10 (1.95) 5(0.98) 40 (7.81) 10 (1.95) 24 (4.69) 159 (31.05)
Therapeutic error - - 1(0.20) 1(0.20) - 2(0.39) 4(0.78)
Misuse - - - - 2(0.39) 1(0.20) 1(0.20) 4(0.78)
Environmental = = = = = 1(0.20) = 1(0.20)
Bite/sting - - 1(0.20) - - - - 1(0.20)
Occupational = = = = 9 (1.76) = = 9 (1.76)
Food poisoning - 2(0.39) 1(0.20) - 9 (1.76) - 7 (1.37) 19 (3.71)
Unknown - - - - 1(0.20) - - 1(0.20)

Intentional - - 1(0.20) 23 (4.49) 166 (32.42) 32 (6.25) 83 (16.21) 305 (59.57)
Suspected suicide - - 1(0.20) 22 (4.30) 161 (31.45) 32 (6.25) 83 (16.21) 299 (58.40)
Misuse - - - - 4(0.78) - - 4(0.78)
Abuse - - - - 1(0.20) - - 1(0.20)
Unknown - - - 1 (0.20) - - - 1(0.20)

Unknown = 1(0.20) = = = 1(0.20) 7 (1.37) 9(1.76)

Total 23 (4.49) 50 (9.77) 14 (2.73) 28 (5.47) 228 (44.53) 45(8.79) 124 (24.22) 512 (100.00)

Medical staff

Unintentional 2 (0.57) 10 (2.85) 3(0.85) 2 (0.57) 14 (3.99) 5(1.42) 11 (3.13) 47 (13.39)
General 2(0.57) 10 (2.85) 3(0.85) 2(0.57) 11 (3.13) 4(1.14) 11 (3.13) 43 (12.25)
Therapeutic error - - - - - - - -
Misuse - - - - - 1(0.28) - 1(0.28)
Environmental - - - - - - - -
Bite/sting = = = = = = = =
Occupational - - - - 2(0.57) - - 2(0.57)
Food poisoning - - - - - - - -
Unknown - - - - 1(0.28) - - 1(0.28)

Intentional - - 1(0.28) 22 (6.27) 162 (46.15) 32(9.12) 82 (23.36) 299 (85.19)
Suspected suicide - - 1(0.28) 22 (6.27) 160 (45.58)  32(9.12) 82 (23.36) 297 (84.62)
Misuse = = = = 2 (0.57) = = 2 (0.57)
Abuse - - - - - - - -
Unknown - - - - - - - -

Unknown - - - - - 1(0.28) 4(1.14) 5(1.42)

Total 2(0.57) 10 (2.85) 4(1.14) 24 (6.84) 176 (50.14) 38(10.83) 97 (27.64) 351 (100.00)

General public*

Unintentional 21 (13.04) 39 (24.22) 10 (6.21) 3(1.86) 48 (29.81) 7 (4.35) 23 (14.29) 151 (93.79)
General 21 (13.04) 37 (22.98) 7 (4.35) 3(1.86) 29 (18.01) 6(3.73) 13 (8.07) 116 (72.05)
Therapeutic error = = 1(0.62) = 1(0.62) = 2 (1.24) 4 (2.48)
Misuse - - - - 2 (1.24) - 1(0.62) 3(1.86)
Environmental - - - - - 1(0.62) - 1(0.62)
Bite/sting - - 1(0.62) - - - - 1(0.62)
Occupational = = = = 7 (4.35) = = 7 (4.35)
Food poisoning - 2 (1.24) 1(0.62) - 9 (5.59) - 7 (4.35) 19 (11.80)
Unknown - - - - - - - -

Intentional - - - 1(0.62) 4(2.48) - 1(0.62) 6(3.73)
Suspected suicide - - - - 1(0.62) - 1(0.62) 2 (1.24)
Misuse - - - - 2 (1.24) - - 2 (1.24)
Abuse - - - - 1(0.62) - - 1(0.62)
Unknown - - - 1(0.62) - - - 1(0.62)

Unknown = 1(0.62) = = = = 3(1.86) 4 (2.48)

Total 21 (13.04) 40 (24.84) 10 (6.21) 4(2.48) 52 (32.30) 7 (4.35) 27 (16.77) 161 (100.00)

Values are presented as number (%).
*The general public refers to all subjects except for medical staff in Table 3. Caller types.
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Ht(Table 8). Q&7 48329 At oA BT kg0l
97.7%& 713 =A UEhta(Table 8), @utel A =] Ak o]
AME AT F 65.8%, FY & 15.5%, 132 11.8%, A =&
5%2] 2= HATH(Table 8).

(2]
N

SSYE /I ErE

& =3/ F 4618.6%)°1 Am7|do R0 HEo| A1
717(13.9%)°1 A 2, 3927(76.6%)° EAFEE AL
ol F=H UK Table 9). =4l a2 Ae BE AN
AAQR AZ F Aol FaE Y (Table 9), Yukel AT Y=
447027 4%)9) S=718 HE E1, 7171(44.1%)9 A, £
AR 9 SHAA AT F FRE 41725.5%)9] F=el AAHTa-
ble 9).

¢ Hor H

7) CHIE =23

Table 102 A& PCColA BH{3 14714 B4 WHFo| & &
EAH9 WIEE Yehdth X RokE0] 56.6%= 7HE ¥ FXE
BN 7PFEEF 12.5%, AZFAHED 8.2%, A& € AEH7HA

5.1%, &9F 4.5% <A 2 Yebgt 723 AEda3dxto] A4

Table 8. Routes of exposure (total, medical staff, and general public)

Route Value
Total
No. of cases 512
Ingestion 449 (87.7)
Inhalation/nasal 30 (5.9)
Dermal 20 (3.9)
Ocular 9(1.8)
Bite/sting 1(0.2)
Unknown 3(0.6)
Medical staff
No. of cases 351
Ingestion 343(97.7)
Inhalation/nasal 5(1.4)
Dermal 1(0.3)
Ocular 1(0.3)
Bite/sting -
Unknown 1(0.3)
General public*
No. of cases 161
Ingestion 106 (65.8)
Inhalation/nasal 25 (15.5)
Dermal 19 (11.8)
Ocular 8 (5.0)
Bite/sting 1(0.6)
Unknown 2(1.2)

£ A 7okE0] 78.1%, AF3EAEZ0] 7.1%, B%0] 6.3%2] v &S
FA(Table 10), Y91 A7 Aol A= 7H88F 32.3%,
E U ARHTHA 13.0%, AZEAHEED 10.6%, FF-LAT5F 8.7%,
A=AHEA 9 7|6t ATEE 75%2 F 24 D 57 AH
o} o2 B4 ¥MF9 BErt A vebgti(Table 10). B3 99 E3
o & At 3997(77.93%), 2714 o)<] B4l EH A
L 1134(22.07)019.2H(Table 11), 2022¥ Lol BE Qutel A¢
Za3zo] A7 G B0 =EF I rk(Table 11).

Table 12914& & k&AM dig iz =549 Uz
BRI & k. -4, FPAEE, AFA L A 5 A=
E9| v go| A YEton 1 9 JAFEAEH, AF, g4, 713
£ AFAE =2 RIEE Btk g3 429 A
AFEAEADL A, SARE Aot diFE A 5E0] =2
Hl&-S AA P 2(Table 12), Akl A ag=to] Al o A& AE,
AFTEAHEH, 481eHA|, AAANAA 5ol 2 £X& HATHTa-
ble 12). Table 13-& 19A] u|qte] -fo}, ofdo] W &H4¥of| gt 1=
ZAH 9] BANIEE, Table 130]A% ZH 20-694] £7+9] A9l
704 ol iFe] EHRIES ERIT & 9o AP wEA
glollA 9] eEEA HF 7k Afo]§ HojFEr

™

>

N

[¢)

8) rE LHFA(MSA| 7 He-LHRl)
T L2 F RS AR LEQl Aol et kg T FA
Table 149} Zrom, A& Y AHQ26.7%ETH A& 9] ZH(49.06%)

rr

Table 9. Recommendations in response to exposure cases (total, med-
ical staff, and general public)

Variable Value
Recommendation (total)
No. of cases 512
Visit a medical institution immediately 36 (7.0)
Visit a medical institution if symptoms occur 8(1.6)
Observation 71 (13.9)
Expert's advice 5(1.0)

Substance information only 392 (76.6)
Type of advice (medical staff)

No. of cases 351

Substance information only 351 (100.0)
Type of recommendation (general public®)
No. of cases 161
Visit a medical institution immediately 36 (22.4)
Visit a medical institution if symptoms occur 8 (5.0)
Observation 71 (44.1)
Expert's advice 5(3.1)
Substance information only 41 (25.5)

Values are presented as number or number (%).
*The general public refers to all subjects except for medical staff in
Table 3. Caller types.
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Values are presented as number or number (%).
*The general public refers to all subjects except for medical staff in
Table 3. Caller types.
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Table 10. Substance types in exposure cases (total, medical staff, and
general public)

Table 11. Number of substances involved in exposure cases (total,
medical staff, and general public)

Substance type Value No. of substances Value
Total Total
No. of cases 512 No. of cases 512
C1. Medicine 290 (56.6) 1 399 (77.93)
C2. Pesticides 23 (4.5) 2 92 (17.97)
C3. Gases 5(1.0) 3 17 (3.32)
C4. Artificial toxic substances 42 (8.2) 4 3(0.59)
C5. Natural toxic substances 12 (2.3) 5 -
C6. Household products 64 (12.5) 6 1(0.20)
C7. Stationery, toy 15 (2.9) Medical staff
C8. Food 26 (5.1) No. of cases 351
C9. Batteries, fuel 6(1.2) 1 238 (67.81)
C10. Car accessories 1(0.2) 2 96 (27.35)
C11. Tobacco, nicotine, other household products 17 (3.3) 3 17 (4.84)
C12. Disinfectant - 4 3(0.35)
C13. Other toxic substances 6(1.2) 5 -
C14. Unknown toxic substances 5(1.0) 6 1(0.28)
Medical staff General public*
No. of cases 351 No. of cases 161
C1. Medicine 274 (78.1) 1 161 (100.00)
C2. Pesticides 22(6.3) Values are presented as number or number (%). All members of the
C3. Gases 1(0.3) general public who contacted the center were exposed to a single
C4. Artificial toxic substances 25 (7.1) substance.
C5. Natural toxic substances - *The general public refers to all subjects except for medical staff in
(6. Household products 12 (3.4) Table 3. Caller types.
C7. Stationery, toy 1(0.3)
o s ol oy ofMS] O} kT TIARS: 24225 LehtekTable 14), 1% 1
C10. Car accessories 1(0.3) oAM= AET, A, AR, 2N T2 HEE By

C11. Tobacco, nicotine, other household products 5(1.4)
C12. Disinfectant -
C13. Other toxic substances

C14. Unknown toxic substances 1(0.3)
General public*
No. of cases 161
C1. Medicine 16 (9.9)
C2. Pesticides 1(0.6)
C3. Gases 4(2.5)
C4. Artificial toxic substances 17 (10.6)
C5. Natural toxic substances 12 (7.5)
C6. Household products 52 (32.3)
C7. Stationery, toy 14 (8.7)
C8. Food 21 (13.0)
C9. Batteries, fuel 2(1.2)
C10. Car accessories -
C11. Tobacco, nicotine, other household products 12 (7.5)
C12. Disinfectant
C13. Other toxic substances 6(3.7)
C14. Unknown toxic substances 4 (2.5)

Values are presented as number or number (%).
*The general public refers to all subjects except for medical staff in
Table 3. Caller types.
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Table 12. Substance categories most frequently involved in exposure cases (top 25) (total, medical staff, and general public)

Substance (major generic category) All substances (%) Primary substances (%)  Single-substance exposures (%)

Exposure cases (top 25)
C1.3 Antidepressants 137 (27.02) 118 (33.05) 42 (15.91)
C1.2.4 Antipsychotics 74 (14.60) 15 (4.20) 15 (5.68)
C1.2 Sedative, hypnotics, antipsychotics 44 (8.68) 13 (3.64) 1 (4.17)
(1.2.3 Zolpidem 39 (7.69) 37 (10.36) 32 (12.12)
C1.1.1 Acetaminophen 33 (6.51) 24 (6.72) 18 (6.82)
C4.5 Other artificial toxic substances 24 (4.73) 23 (6.44) 26 (9.85)
(8.1 Food 19 (3.75) 19 (5.32) 19 (7.20)
C1.98 Other medicine 14 (2.76) 11 (3.08) 10 (3.79)
C4.1.3 Chlorine bleach 12 (2.37) 12 (3.36) 12 (4.55)
C1.4 Cardiovascular drugs 1 (2.17) 7 (1.96) 5(1.89)
C1.6 Anticonvulsants 1 (2.17) 2 (0.56) 2 (0.76)
C1.1.3 Other analgesics 9(1.78) 4(1.12) 4(1.52)
C6.8.4 Insecticides (household) 8(1.58) 7 (1.96) 7 (2.65)
C1.2.1 Benzodiazepine 7(1.38) 6(1.68) 6(2.27)
C13. Other toxic substances 7 (1.38) 6(1.68) 6(2.27)
C5.5 Other natural toxic substances 7(1.38) 4(1.12) 4(1.52)
C1.25 Antihistamines 6(1.18) 6(1.68) 3(1.14)
C11.2.6 Fire extinguishing agents 6(1.18) 6(1.68) 6(2.27)
(C6.7.5 Detergent (toilet) 6(1.18) 6(1.68) 6(2.27)
(6.8.5 Insect attractants 6(1.18) 6(1.68) 5(1.89)
C2.2.4 Other insecticide 6(1.18) 5 (1.40) 5(1.89)
C6.1.1 Body cleanser 6(1.18) 5 (1.40) 5(1.89)
C2.1.2 Glyphosate 5(0.99) 5 (1.40) 5(1.89)
C2.2.1 Organophosphate 5(0.99) 5 (1.40) 5(1.89)
C7.1.1 Adhesive (household) 5(0.99) 5 (1.40) 5(1.89)
Total 507 (100.00) 357 (100.00) 264 (100.00)

Human exposures (top 25) (medical staff)
C1.3 Antidepressants 137 (31.42) 131 (42.12) 42 (21.65)
C1.2.4 Antipsychotics 74 (16.97) 17 (5.47) 15 (7.73)
C1.2 Sedative, hypnotics, antipsychotics 44 (10.09) 18 (5.79) 11 (5.67)
C1.2.3 Zolpidem 38(8.72) 36 (11.58) 31 (15.98)
C1.1.1 Acetaminophen 29 (6.65) 20 (6.43) 14 (7.22)
C4.5 Other artificial toxic substances 12 (2.75) 12 (3.86) 12 (6.19)
C1.4 Cardiovascular drugs 11 (2.52) 7 (2.25) 5(2.58)
C1.6 Anticonvulsants 1 (2.52) 2 (0.64) 2 (1.03)
C4.1.3 Chlorine bleach 10 (2.29) 10 (3.22) 10 (5.15)
C1.1.3 Other analgesics 9 (2.06) 4(1.29) 4 (2.06)
C1.98 Other medicine 8(1.83) 5(1.61) 5(2.58)
C1.2.1 Benzodiazepine 7 (1.67) 6(1.93) 6 (3.09)
C1.25 Antihistamines 6(1.38) 6(1.93) 3(1.55)
C2.1.2 Glyphosate 5(1.15) 5(1.61) 5(2.58)
C2.2.1 Organophosphate 5(1.15) 5(1.61) 5(2.58)
C1.7 Cold and cough preparations 5(1.15) 3(0.96) 3(1.55)
C2.2 Insecticide 4(0.92) 4(1.29) 3(1.55)
C2.2.4 Other insecticide 4(0.92) 3(0.96) 3(1.55)
C4.1.1 Glacial acetic acid 3(0.69) 3(0.96) 3(1.55)
9.2 Fuel 3(0.69) 3(0.96) 3(1.55)
C11.2.3 Paint, varnish 3(0.69) 3(0.96) 3(1.55)
C1.12 Digestive medicine 2 (0.46) 2 (0.64) 1(0.52)
C1.24 Antiasthmatic 2 (0.46) 2 (0.64) 1(0.52)
C2.2.2 Pyrethroid 2 (0.46) 2 (0.64) 2 (1.03)
C2.2.3 Carbamate 2 (0.46) 2 (0.64) 2 (1.03)
Total 436 (100.00) 311 (100.00) 264 (100.00)

(Continued on next page)
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Table 12. Continued

Substance (major generic category)

All substances (%)

Primary substances (%)  Single-substance exposures (%)

Human exposures (top 25) (general public*)

No. of cases 116

(8.1 Food 19 (16.38)
C4.5 Other artificial toxic substances 11(9.48)
C11.2.6 Fire extinguishing agents 6 (5.17)
C13. Other toxic substances 6(5.17)
C1.98 Other medicine 5(4.31)
C6.1.1 Body cleanser 5(4.31)
C6.7.5 Detergent (toilet) 5(4.31)
C6.8.4 Insecticides (household) 5(4.31)
(6.8.5 Insect attractants 5(4.31)
C1.1.1 Acetaminophen 4 (3.45)
C4.5 Other artificial toxic substances 4 (3.45)
C6.1.6 Creams, lotions 4 (3.45)
(6.2.1 Powders (cosmetics) 4 (3.45)
C7.1.1 Adhesive (household) 4 (3.45)
C7.1.4 Artist paints 4 (3.45)
C11.1.1 Tobacco, smoking cessation products 3 (2.59)
C5.1 Marine animals 3 (2.59)
C6.1.5 Toner, skin 3 (2.59)
€6.2.3 Nail polish 3 (2.59)
€6.5.2 Liquid detergent (laundry) 3 (2.59)
C1.23 Hormone drugs 2(1.72)
C2.2.4 Other insecticide 2(1.72)
(3.2 Other gases 2(1.72)
(3.3 Unknown gases 2(1.72)
C4.1.3 Chlorine bleach 2(1.72)

*The general public refers to all subjects except for medical staff in Table 3. Caller types. All members of the general public who contacted the

center were exposed to a single substance.
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Table 13. Substance categories most frequently involved by age

Table 13. Continued

Substance (major generic category)

All substances  Single-substance

Substance (major generic category)

All substances Single-substance

(0/0) exposures (%) (%) exposures (%)
Infant (<12 mo) exposures* C11.2.6 Fire extinguishing agents 2 (13.33) 2 (14.29)
C6.8.5 Insect attractants 4 (17.39) 4 (17.39) C1.1.3 Other analgesics 2 (13.33) 1(714)
C5.5 Other natural toxic 2 (8.70) 2 (8.70) C1.1.1 Acetaminophen 1(6.67) 1(714)
substances C1.24 Antiasthmatic 1(6.67) 1(7.14)
(6.5.2 Liquid detergent 2(8.70) 2(8.70) C1.25 Antihistamines 1(6.67) 1(714)
(laundry) C1.4 Cardiovascular drugs 1(6.67) 1(7.14)
C1.1.1 Acetaminophen 1(4.39) 1(4.39) C5.1 Marine animals 1(6.67) 1(7.14)
C1.24 Bronchial drugs 1(4.35) 1(4.35) C6.4.8 Paper diaper 1(6.67) 1(7.14)
C1.98 Other medicine 1(4.35) 1(4.35) C7.1.4 Artist paints 1(6.67) 1(714)
C11.1.1 Tobacco, smoking 1(4.35) 1(4.35) C7.2.3 Slimes 1(6.67) 1(7.14)
cessation products C7.3 Other stationery 1(6.67) 1(7.14)
C6.1 Cosmetic 1 (4.35) 1 (4.35) 8.1 Food 1 (6.67) 1 [7_14]
C6.1.1 Body cleanser 1(439) 1(4.35) C13. Other toxic substances 1(6.67) 1(714)
C6.1.5 TOI']CI’, skin 1 (4.35) 1 (4.35) Total 15 [100_00) 14 [100_00)
C6.4.8 Paper diaper 1(4.35) 1(4.35) Teen (13-19 yr) exposures
C6.7.5 Detergent (toilet) 1(4.35) 1(435) C1.3 Antidepressants 12 (27.91) 12 (42.86)
C6.9.1 Air freshener, deodorizers 1 (4.35) 1(4.35) C1.2.4 Antipsychotics 10 (23.26) 2 (7.14)
C7.1.1 Adhesive (hOUSChO|d) 1 (4.35) 1 (4.35) C111 Acetaminophen 8 [18.60) 4 [14'29]
C7.1.3 Inks 1 (4.35) 1 (4.35) C1.7 Cold and cough 2 (4.65) _
C7.3 Other stationery 1(4.35) 1(4.35) preparations
C13. Other toxic substances 1(4.35) 1(4.35) C4.5 Other artificial toxic 2 (4.65) 2 (7.14)
C14. Unknown toxic substances 1 (4.35) 1(4.35) substances
Total 23(100.00) 23 (100.00) C1.1 Analgesics 1(2.33) 1(3.57)
Toddler (1-5 yr) exposures (top 25)" (1.2.3 Zolpidem 1(2.33) 1(3.57)
(8.1 Food 4(9.52) 4(9.52 C1.24 Antiasthmatic 1(2.33) 1(3.57)
C6.1.6 Creams, lotions 3(714) 3(714) C1.98 Other medicine 1(2.33) 1(3.57)
(€6.2.3 Nail polish 3(714) 3(714) C11.2.3 Paint, varnish 1(2.33) 1(3.57)
C6.7.5 Detergent (toilet) 3(714) 3(714) C4.1.3 Chlorine bleach 1(2.33) 1(3.57)
€1.23 Hormone drugs 2 (4.76) 2 (4.76) C7.1.4 Artist paints 1(2.33) 1(3.57)
C1.3 Antidepressants 2 (4.76) 2 (4.76) C14. Unknown toxic substances 1 (2.33) 1(3.57)
C1.98 Other medicine 2 (4.76) 2 (4.76) C1.12 Digestive medicine 1(2.33) -
C11.1.1 Tobacco, smoking 2 (4.76) 2 (4.76) Total 43 (100.00) 28 (100.00)
cessation products Adult (20-69 yr) exposures (top 25)
C4.3 Heavy metal 2(4.76) 2 (4.76) C1.3 Antidepressants 76 (28.68) 72 (36.36)
C6.1.1 Body cleanser 2 (4.76) 2 (4.76) C1.2.4 Antipsychotics 50 (18.87) 11 (5.56)
C7.1.1 Adhesive (household) 2 (4.76) 2 (4.76) C1.2.3 Zolpidem 24 (9.06) 24 (12.12)
C6.4.1 Fragrance products 2 (4.76) 2 (4.76) C1.2 Sedative, hypnotics, 23 (8.68) 5(2.53)
C1.1.3 Other analgesics 1(2.38) 1(2.38) antipsychotics
C1.19 Topical preparations 1(2.38) 1(2.38) C4.5 Other artificial toxic 14 (5.28) 14 (7.07)
C1.20 Vitamins, dietary 1(2.38) 1(2.38) substances
supplements C1.1.1 Acetaminophen 12 (4.53) 12 (6.06)
C1.25 Antihistamines 1(2.38) 1(2.38) 8.1 Food 9 (3.40) 9 (4.55)
C1.8 Antibiotics, antimicrobials 1 (2.38) 1(2.38) C4.1.3 Chlorine bleach 6(2.26) 6(3.03)
C11.1.2 E-cigarette products 1(2.38) 1(2.38) C6.8.4 Insecticides(household) 6 (2.26) 6 (3.03)
C11.2.3 Paint, varnish 1(2.38) 1(2.38) C1.2.1 Benzodiazepine 4 (1.51) 4(2.02)
C4.1.3 Chlorine bleach 1(2.38) 1(2.38) C11.2.6 Fire extinguishing agents 4 (1.51) 4(2.02)
(C6.5.6 Conditioner 1(2.38) 1(2.38) C1.4 Cardiovascular drugs 4 (1.51) 4(2.02)
C6.6.1 Dishwasher detergent 1(2.38) 1(2.38) C1.98 Other medicine 4(1.51) 1(0.51)
(6.1.1 Foam cleanser 1(2.38) 1(2.38) C1.12 Digestive medicine 4(1.51) 1(0.51)
C9.1.1 Batteries 1(2.38) 1(2.38) C1.98 Other medicine 3(1.13) 3(1.52)
(6.5.2 Liquid detergent (laundry) 1 (2.38) 1(2.38) C1.2.5 Other sedative, hypnotics, 3 (1.13) 3(1.52)
Total 42 (100.00) 42 (100.00) antipsychotics
Child (6-12 yr) exposures C1.7 Cold and cough preparations 3 (1.13) 3(1.52)

50

(Continued on next page)

https://doi.org/10.22537/jksct.2023.00006

(Continued on next page)



JKSCT

MLt 2 2022 MEA SY2E S HEH

re
N

0

teE

kl
Rl

Table 13. Continued

Substance (major generic category) All substances Single-substance

Table 14. Exposure address (district unit in Seoul) (general public¥)
(N=161)

(0/0) exposures (%) Route No. (%)
C2.1.2 Glyphosate 2(0.75) 2 (1.01) Gangnam-gu 4 (2.48)
C2.2 Insecticide 2 (0.75) 2 (1.01) Gangdong-gu 2(1.24)
C2.2.1 Organophosphate 2(0.75) 2 (1.01) Gangbuk-gu 1(0.62)
C2.2.4 Other insecticide 2(0.75) 2 (1.01) Gangseo-qu 4(2.48)
(3.2 Other gases 2(0.75) 2 (1.01) Gwanak-gu 1(0.62)
3.3 Unknown gases _ 2(0.75) 2 (1.01) Gwangjin-gu B
(6.2.1 Powders (cosmetics) 2(0.75) 2 (1.01) Guro-gu 2(1.24)
(9.2 Fuel 2(0.75) 2 (1.01)
Geumcheon-gu 1(0.62)
Total 265 (100.00) 198 (100.00)
o Nowon-gu 4 (2.48)
Geriatric (<70 yr) exposures (top 25) Dob 1 (062
C1.2.3 Zolpidem 7 (13.46) 6(13.33) obong-gu :
C1.3 Antidepressants 6 (11.54) 6(13.33) Dongfiaemun—gu 1(062)
C1.2.4 Antipsychotics 6 (11.54) 3 (6.67) Dongjak-gu 1(062)
C2.2.4 Other insecticide 3(5.77) 3 (6.67) Mapo-gu -
(C1.2 Sedative, hypnotics, 2(3.85) 2 (4.44) Seodaemun-gu 2(1.24)
antipsychotics Seocho-gu 4(2.48)
C1.2.1 Benzodiazepine 2 (3.85) 2 (4.44) Seongdong-gu 3(1.86)
C2.2.2 Pyrethroid 2(3.85) 2 (4.44) Seongbuk-gu 1(0.62)
C2.2.3 Carbamate 2 (3.85) 2 (4.44) Songpa-gu 2 (1.24)
C4.1.1 Glacial acetic acid 2 (3.85) 2 (4.44) Yangcheon-gu -
C4.1.3 Chlorine bleach 2 (385) 2 (444) Yeongdeungpo_gu -
C5.4 Bites (terrestrial animals) 2(3.85) 2 (4.44) Yongsan-gu 1(0.62)
C1.98 Other medicine 2(3.85) 1(2.22) Eunpyeong-gu 4(2.48)
C1.26 Antlhyp.erhpldemlc 2(3.85) 1(2.22) Jongno-gu 1(0.62)
C1.1.1 Acetaminophen 1(1.92) 1(2.22) Jung-gu B
C1.25 Antihistamines 1(1.92) 1(2.22)
i Jungnang-gu 3(1.86)
C1.4 Cardiovascular drugs 1(1.92) 1(2.22) -
e Outside of Seoul 79 (49.07)
C14. Unknown toxic substances 1 (1.92) 1(2.22) Unk 39 (24.22)
C2.2.1 Organophosphate 1(1.92) 1(2.22) nKnown .
C3.1 Carbon monoxide 1(1.92) 1(2.22) *The general public refers to all subjects except for medical staff in
C4.5 Other artificial toxic 1(1.92) 1(2.22) Table 3. Caller types.
substances
“abstances voeA e Sick. whezA WAISIT e S0t obel AAg fAkD Yot
6.1.5 Toner, skin 1(1.92) 1(2.22) o] At ARl g XloA vE SARZEE AlFs] A A&
C6.8.4 I.nsec.tlmdes (hgusehold] 1(1.92) 1(2.22) PCC, u]=9] 2=zl (America’s Poison Centers, APC), &
C1.12 Digestive medicine 1(1.92) 1(2.22) ] )
C1.5 Oral antidiabetic drug 1(1.92) _ Hol %E%E*ﬂﬁ(]apan Poison Information Center) S|4 &
Total 52(100.00) 45 (100.00) 79 Z2d52 F)H07 AEST, 7|E D A2 ZHEA T

*All infant cases involved exposure to a single substance. *All toddler
cases involved exposure to a single substance.

895t FA B A5 (International Health Regulations,
2005)"& F@s7] 913 FEANE O AP AP gon, olF
It AN Z AFsto] A2k Yok, 2ol %«Eﬁlab 19494
yg=tEoA AZE9loH, o] 4] | B¢ HS 59 At
ke 27l 1 Sk B EATY, 202349 19 1?45 7Eo®
WHO 3959 47%7t SSAHE B/6k1 k. dil=2 &
272 WHO, OECD 3= F S5 AIE 7 EA6HA] 42 &
A3t F7F2 Folgll ot 20234 24 29, A& PCC7F WHO %
SHIAEHE SAEEA AA 29 S5HHAEE SH6HA &

IREES A 5 29 58S wofoks 8ol sttty
TetE e

£ A7A, A& PCCO HAAHRI PR AlFolA 1,431
7, AR AgolA 77,57070.2 oF 79k 94 79 AIE 7=
Pt AR F 57779 34 FEAS Aol SHEH A
A w2E 3 AT Bog AL 5127407 H3E g om(Table
3), Gukl AE 8329 Al 161712 Supplement 1< 53 g1
S Qlrh GRkel FEe A A 9] Be- 7R, AE, 2,

716t G 59 £E(61.5%)°] BRI, 29| ko] AFA
(70.2%)°14 H]=Aal 891(93.79%) 0. & TR} o] 2|gt
A7 29 B2 5 NEFE(78.1%)°] 91, =3l ¥l
(85.19%)°] tiFEolAY 2wzl iAo At izl 2
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““55'222' Korea University Anam Hospital Seoul Poison Control Center 2022 Data Snapshot

eoul

Korea University Anam Hospital Seoul Poison Control Center is the only Poison Control Center in Korea established in 2021

P c c based on the Seoul Metropolitan Government Ordinance on the Prevention of Toxic Substances Poisoning and Accident Safety.
Since 2022, Korea University Anam Hospital has been providing accurate information on poisoning and build poison data system.
Stay Safe and Get Help - SeoulPCC was listed as a WHO Poison Control Center on February 1, 2023.

Poison & Prevention Information Service

® 577 requests per year, provided 1,431 cases of information.

® Responded to 512 exposure cases, 65 non-exposures cases.

® 366 cases were requested in Seoul, 145 cases were outside of
seoul and unknwon is 66 cases.

® 161 cases are requested by the general public, 351 cases ere
requested by medical staff.

Top 5 exposure substances

Medicine (56.6%) —

Household products (12.5%)

|
Artificial toxic substances (8.290) [l
Food (5.100) |

|

Pesticides (4.5%)

Dristribution of exposure cases

Who was exposed?

50
-l--ll-l.--

<127%% 15 6-12 13-19 20-29 30-39 40-49 5059 6069 70-79 =80
Age groups of cases (yr)

Infant, toddler (<5 yr)

14.3%

Child (12 yr)

17.0%

Infant and child poisoning trends

© Household products (37.9%)

® Medicine (21.8%)

o Stationery, toy (11.5%)

e Other household products (8.1%)

7 7 . 9 0/0 of all cases were single substance exposures

2 7 n 1 0/0 of cases were male

44_ 50/0 of cases were female

Exposures cases of the general public

Exposure site

70.2%

of cases occured
in a residence

Request outcomes

72.7%

of cases were
managed on site
where exposure
occurred

Reason for exposures

The majority of cases were a result of an
unintentional exposure to a substance.

Intentional I 6

Unknown I 4

Fig. 1.2022 Seoul Poison Control Center (SPCC) data snapshot.
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Qs 2: 2022 NEA SESE SSHMH AL 20N

Fho|ct, met G¥kel A ayatel AlgoAE ka3 AE AFd 9
E327} 134 v]Rto|A] 44.10%9] Hl&-S BIYAT =57 4Fasd
Zte] Alglo A 134 mgt go] 9] 4.56%F AHAFct. o]
A&7 g A e S5 Ate] B9 X RkE o BAET A8
okE9] H]go| o &9koH, 134 vjgte] QI kAl 7} AA| At
2o 46.7%= HA5ka ok BIgk APCO] Azke} Lx|ghct”.
| FFAE AL SA 0 th2E 4Av|RH A A A 0] A
H AgseAE I AP EE BT A 35AR9] 30% O]
Aol 104 wlgt Aol A WgStAT”. B A7 Aol 104]
H|gke] Aol kEH EE2 AEAA, B3|, fA4EA, d
A 5] AgsstAlEo] iRl Aoz Lpehrh(Table 13). 13
Al wlgke] R E FEske 7Hgolu g, {4, of=lold 59
71%e foR 78 AEEE 5 thlE 2820 it 35
AR o 9 SFA R T B8 JPsto] ALY HYE E
o] Abal ¥Hg A] A3 31k S sfof et

A& PCCe £ Ao 272 BuE A8 9 eEAH 9
Az EAEY dYes, T3EA7Ee] fEVYLS B3 A4,
T3 9 Y% AR wSZEIH 5 et E5-2 olo7tal Jlof £
AAI7} 20229 % AL PCCO| Akl AR os ne 23}
317 greth 202282 A& PCC7F $E4ES A28 3 WA 9
2 ASEEA 1200HHEATE, S=4HAH, A2EY S398E
A, ASSFIAAE T T 7|89 JFAAV =R F
ok g FHo} 4L FAThEE oz AFPste] AL PCCol Hf
gk Atk A9l 95 419] Ql4lo] BFFZ 4= St g, v]=9
APCE Z=3A1E 9] 2000-2021¥ % National Poison Data
System Hlo|E]& &l AA| =E2A7 AGtH 0 R F4sh= FA
£ Ho|3 9low oo thgt Aoz EBE Ua, THAEH A
&7 25, Y Has M8 E 24 27HE Bashe] 3FRA
RS 2] FelMe FEAET 2147] Al ASEE of5)
331, ol 71k 2 Mg Agslof drk Fxs}i et ol
gt Wt T353R Sttt FEAEA FT 5 AW AR
7k ohA BBl A HIAE WA Bk 59| @] Lerd
4 9oH FF9 LE2AHE A3Y AHY PHo} FEAIE] B
Az o zket Ago 2 WP 7F540] Y. A€ PCCo| 43t
A H M o]9} 2 AIE FQIT 4 k. FTEAES 53] B
£ A5 o8 AH(1,431) Xt PR E &85 o] & A
(77,5707)7} o B9ken], A& PCC ZAES 53] oK o] &
9] 2291 o]-§3H, FUH 2o s A5t w PCE Iuf
d oA o] E fo] § &2 £ Bt BAHAA
A Zot= AREAFAALA] 20219 H=n|t]ojzfd ZALo] 9
SHE ZAFHAAL 10,154 F AUTEES H G811 9 Alge
92.8%2 T|R-E0] Qult AJqlo] ANLEZS AFgSIT 9lom”), T

o144 REARY EAR R st FAEoly Edfme

20164 12€9] 270,146 TBoA 224 12€¥€ 975,189 TBZ 647t
oF 3,68 27151, o] A% mutd FA19] HlolE A 71
32 wetd Edga o4 95 3716HL = FAIE, Jahng
3} Park”2 20109714 2453} A-gFo| HlolE ARgFHTt
SAIFH O, 4AH o] 5 FAIAH| AT} AIRFE= 2011 5H Hlo]
B EfY2 34 ETS 205131 Fo & A4 AAFEAIH
o= 5AIH 0158419 BP0 R RE Adat g Avto] FRFA
7]&(information and communications technologies) 34 2=
A= o] By =9+ oS FHE A2 Hustgtt. A& PCC
9] 2191 ZH0]%|(SeoulPCC.or.kry= AutEZF} fE3], PC 5
TR Ao HES 5= 9l AAEE 236k 9o, 9
A& B9l EEARRE AFsta ALt A7, AFE A
", 4% FERE ATt k. EoolA oA AlFsta Ye &
AR E HolgHo]AE FAHEE g Higt A HRE A &
SoAU, SHEA AH =28 F 30| AU B3 42
2 QA JFHEE FUsta A} sk L AR 5 SRS AR
sk QBAoA v SAFERE AFsH| Al +E5EAT =11
A A e w0 WskE olsfstaL, o] & 7IHte® gHo|R] 4
Aal, E2T D ZAEO] EgHIREE =oloto] FEAFET A
ROl HA3t A9YX & A a7t Aok

= 0

N
30

as

A& PCCE 4254 Ze2 e 4ol wet 20214 897w
mefehehE ey o] ©gska glom 20224 195 E Aet Al
9 oJmAle o SHBA0) AT F5AB] thste] e
AZo ek HEE B A5 dolgt @ 7N Sgu2IY
2 58 F5AS AR Aslo] YAZEOR Fofol Ao HE
i, 17 Sol5ge sotstel 274 2AZ BEH,
FE4Y AT AP} =2 AFRAY oY, SHBU B
HHE JRE AFS] 9% 2R doleHlo| A% TEIYT &
0|2\ B3 Ut Al o] zANA AFSL Slek. 2022 AL
PCC] 47439 e R AZ AR AZA 242t 1,431
A, 7757042 gAsgon SHBA0] 44 wd A 5124
2 st mEtd S419] dole §YAIY 7143tz Hojel Ag
ol B AFGHE 2= BAHoIA A2 PCCE Det A8l
o 124 e SIek FUA B4 AT o] B ofsit wase
AR} viehol HesHe AU AU vletshor dhet.
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Poisoning patients’ clinical features according to the blood
level of propranolol

Sungheon Kim, M.D.,"?, Byung Hak So, M.D., Ph.D.,"%, Hyung Min Kim, M.D.,"?, Kyeong Man Cha, M.D., Ph.D.,"?,
Hwan Song, M.D., Ph.D.,"?, Won Jung Jeong, M.D., Ph.D."

1Department of Emergency Medicine, College of Medicine, The Catholic University of Korea, Seoul, 2Department of Emergency Medicine, St.
Vincent's Hospital, Suwon, Korea

Received: June 16, 2023

Revised: June 21, 2023 Purpose: Propranolol is widely prescribed to psychiatric patients to control adrenergic symptoms. Howev-

Accepted: June 21, 2023 er, propranolol poisoning can be fatal due to cardiovascular complications. We analyzed associations be-
tween blood levels of propranolol and patients' clinical features, with the aim of predicting progression to

Corresponding author: severe complications.

Won Jung Jeong Methods: Data were collected from patients aged 18 years or older who presented to the emergency de-

Department of Emergency partment with propranolol poisoning between January 2016 and May 2022. We retrospectively analyzed

Medicine, St. Vincent's Hospital, their medical records and compared blood levels of propranolol between those who had cardiovascular
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complications and those who did not.

Results: Two hundred patients were included in this study. The blood levels of propranolol were signifi-
cantly higher in patients with hypotension, bradycardia, and prolonged QT intervals, with median values
of 247.0 ng/mL (interquartile range [IQR], 56.5-333.8 ng/mL), 275.8 ng/mL (IQR, 154.3-486.4 ng/mL), and
159.0 ng/mL (IQR, 33.9-310.8 ng/mL), respectively. In the predictive analysis of cardiovascular complica-
tions using a receiver operating characteristic curve, the area under the curve was 0.729 with a cut-off
value of 72.40 ng/mL (sensitivity, 0.667; specificity, 0.819). In addition, the correlation coefficient be-
tween blood levels and the amount of drug described during the history-taking at the time of presenta-
tion was 0.634, and this value means a relatively high relationship between the two variables.
Conclusion: Because blood levels of propranolol can be used as predictors of exacerbation in patients
with propranolol poisoning, patients with blood levels above 72.40 ng/mL require careful treatment and
observation from their initial presentation at the emergency department.

Keywords: Propranolol, Poisoning, Cardiovascular system
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zeueksE(propranolol, PP HMEAIAY] ole] 55 % 8 AEdA 50| 248 Holk A4l ARINE AdE T ek,
U, duboR BYS BRI ANSE dadA T8, BY WIS 34 AS] Qs 49 A3uA AeEtt 48gos
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£33, SwH o PPLE et S55pA St 497} ot el
7 FEFHS fustel, 59 HEWA 248 Fustel 43
o A& Eoky BAEAL. olA7HA] PPL 559 Az
AL ol Buson, SEYe] BE FEEY WYL I3
She AT 19 vulshy, 8% R0 e 34 a4 o
FE Qo0 & AL PPL 5WAEY] 85 oF2 Huo}
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&ota, A+ A8E JrEdisty JRAEEA AFa+AHY9
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Table 1. Demographic and clinical characteristics of patients with propranolol poisoning

Characteristic Total patients (N=200) o mgﬂgg\éizc(ﬂiq 30) Cl(\)l;r;)ﬁc;rt(:&vsa(sﬁ il%) p-value
Age (yn) 29.0 (23.7-38.0) 29.0 (25.0-38.0) 27.0 (22.0-38.0) 0.116
Sex (male) 41 (20.5) 24 (18.5) 17 (24.3) 0.430
Concomitant drugs 0.363
2 19 (9.5) 12 (9.2) 7 (10.0)
3 32 (16.0) 20 (15.4) 12 (17.1)
4 8(19.0) 20 (15.4) 18 (25.7)
5 37(18.5) 24 (18.5) 12 (17.1)
26 4 (37.0) 54 (41.5) 21 (30.0)
Concomitant poisonous materials
Antianxiety 131 (65.5) 99 (76.2) 53 (75.7) 1.000
SSRI 116 (58.0) 77 (59.2) 39 (55.7) 0.741
Anticonvulsant 9 (44.5) 56 (43.1) 33 (47.1) 0.687
Antipsychotics 89 (44.5) 61 (46.9) 27 (38.6) 0.324
Hypnotics 8 (44.0)) 63 (48.5) 26 (37.1) 0.165
Other 63 (31.5)
Concomitant alcohol 83 (41.5) 62 (47.7) 21 (30.0) 0.023
Time to hospital 26 (hr) 46 (23.0) 28 (21.5) 18 (25.7) 0.622
Poisoning symptoms
Altered mentality 49 (24.5) (34 6) 4 (5.7) <0.001
Bradycardia 16 (8.0) 6(12.3) 0 0.005
Hypotension 63 (31.5) (48 5) 0 <0.001
QTe prolongation 117 (58.5) 117 (90.0) 0 <0.001
Treatment
Intubation 16 (8.0) 15 (11.5) 1(1.4) 0.025
Vasoconstrictive agent 115 (57.5) 74 (56.9) 41 (58.5) 0.010
Insulin 5(2.5) 5(3.8) 0 0.235
Glucagon 6(3.0) 8(6.2) 0 0.082
Lipid solution 47 (23.5) 42 (32.3) 5(7.1) <0.001
Propranolol blood level (ng/mL) 71.4 (12.5-275.5) 159.8 (33.9-310.8) 17.4 (6.7-53.5) <0.001
Amount in history (mg) 150 (70-280) 200 (100.0-300.0) 80.0 (60.0-200.0) <0.001
Disposition <0.001
Discharge 133 (66.5) 69 (53.1) 64 (91.4)
Transfer 2 (1.0 2(1.5) 0
Intensive care unit 43 (21.5) 40 (30.8) 3(4.3)
General ward 22 (11.0) 19 (14.6) 34.3)

Values are presented as median (interquartile range) or number (%).
SSRI: selective serotonin reuptake inhibitor.

2. YA 0|43 Y /70 WE 2Kt 12| PPL 3 5k 3. YHYFE Sof mefet SETa 2E PPL sk9| Aty
Bl

e Al g9 A, 33T Hoa e Be e A 52
%7129 90 mm Hg oI5t AE4LZ Hel eAolA 9] 2% ool weldt 553 BF PPL 59 AATE 0.634% &2

3
e 5= Y% 247.0 ng/mL (IQR, 56.5-333.8 ng/ 29 %J&J&ﬂl% Hol=Z o8 A o(Figs. 1, 2).
mDZ 95t w%A(Table 2), AW HQl TAftofA 275.8
ng/mL (IQR, 154.3-486.4 ng/mL), AA=A 939 Qlc 7H4< 4. AT SHHEE QU= 252F 9l $X PPL SE
Bl 2ol A 159.0 ng/mL (IQR, 33.9-310.8 ng/mL)E Z+Z+
oA 2 FUS EATHTables 3, 4). AEHA OI*J—*J = 011531{— AA}Z O] 3-8l e AR
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Table 2. Comparison of blood levels of propranolol in patients with or without hypotension

Hypotension (N=63) Non-hypotension (N=137) p-value
Blood level of propranolol (ng/mL) 247.0 (56.5-333.8) 41.1 (8.1-161.5) <0.001
Values are presented as median (interquartile range).
Table 3. Comparison of blood levels of propranolol in patients with or without bradycardia

Bradycardia (N=16) Non-bradycardia(N=184) p-value
Blood level of propranolol (ng/mL) 275.8 (154.3-486.4) 53.5(10.0-266.2) <0.001
Values are presented as median (interquartile range).
Table 4. Comparison of blood level of propranolol in patients with or without prolonged QTc

Prolonged QTc (N=117) Non-prolonged QTc (N=83) p-value

Blood level of propranolol (ng/mL) 159.0 (33.9-310.8) 26.8 (7.0-76.8) <0.001

Values are presented as median (interquartile range).

4,000 —

Blood level of propranolol (ng/dL)

T T T T T
0 1,000 2,000 3,000 4,000

Amounts on history-taking (mg)

Fig. 1. Scatter plot illustrating the association between the amounts
on history-taking and blood level of propranolol in all patients with
propranolol poisoning. The amounts on history-taking and blood
level of propranolol were moderately correlated (Pearson correlation
coefficient=0.643).

o] ZA ol JFL 0.7298 UEREL, cutoff 2 72.40 ng/mL
2 9T 66.7%, S0|%= 81.9%2 1= ArHFig. 3). EAL B3t
250 Al ot Y2 0.6792 YR, cutoff g2 85.0 mg
oz "ZE 79.8%, E0]% 54.2%F A= rkFig 4). PPL &
% 559 T4l ofFf FYo] 0.7292 BRI 53 35T A of
# Fd 0.6795T UAT, FAFLE FostAE LUt
(p=0.206).
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200 —

T T T T
400 600 800 1,000

Amounts on history-taking (mg)

Fig. 2. Scatter plot illustrating the association between the amount
on history-taking and blood level of propranolol in patients with
blood propranolol levels less than 1,000 ng/dL. The amount on histo-
ry-taking and blood level of propranolol were moderately correlated
(Pearson correlation coefficient=0.643).

k=
U2k

£ Q7L PPL 358459 8% SE% 35549 R4S =
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—
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Fig. 3. A receiver operating characteristic (ROC) curve for predicting
cardiovascular complications in patients with propranolol poisoning.
The area under the ROC curve (AUC) of the blood level of propran-
olol was 0.729 (95% confidence interval, 0.656-0.968; p<0.001).
The cut-off value was 72.40 ng/dL (specificity, 81.9%; sensitivity,
66.7%).
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Fig. 4. A receiver operating characteristics (ROC) curve for pre-
dicting cardiovascular complications in patients with propranolol
poisoning. The area under the ROC curve (AUC) of the amount on
history-taking was 0.679 (95% confidence interval, 0.602-0.757;
p<0.001). The cut-off value was 85.00 mg (specificity, 54.2%; sensi-
tivity, 79.8%).
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Pulmonary thromboembolism following organophosphate
intoxication: a case report

Ji Ho Lee, M.D.

Department of Emergency Medicine, Chonnam National University Hospital, Gwangju, Korea
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Revised: Mar 10, 2023 Various symptoms manifest after organophosphate intoxication due to muscarinic, nicotinic, and central
Accepted: Mar 25, 2023 nervous system effects. Complications are common, and morbidity occurs due to respiratory center de-

pression, cardiovascular complications, aspiration pneumonia, general weakness, and neurological symp-
Corresponding author: toms. Some studies have reported a statistically significant association between organophosphate intoxi-
JiHo Lee cation and deep vein thrombosis. However, cases of pulmonary thromboembolism (PTE) resulting from
Department of Emergency organophosphate poisoning are very rare. A 45-year-old male patient was transferred to our hospital af-
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ter ingesting an unknown amount of an insecticide and receiving 6 L of gastric lavage at a local hospital.
Other than nausea, no symptoms (e.g., dyspnea) were present, but a hemodynamic test showed an ele-
vated lactic acid level, and metabolic acidosis worsened over time. Accordingly, we conducted initial
treatment including continuous renal replacement therapy. After 7 hours, the poisoning analysis result
was confirmed, and lambda-cyhalothrin and chlorpyrifos (0.441 pg/mL and 0.401 pg/mL, respectively)
were detected. We introduced pralidoxime. Although no increase in pseudocholinesterase was found
during hospitalization, continuous renal replacement therapy and pralidoxime were discontinued because
the patient did not show symptoms of intermediate syndrome, including dyspnea and altered conscious-
ness. The patient complained of abdominal pain on hospital day 8. Abdominal computed tomography was
performed to evaluate the possibility of a corrosive injury to the stomach or esophagus, and we con-
firmed PTE. The D-dimer level was 1.96 mg/L (normal range, 0-0.55 mg/dL). A radiologic examination
showed a PTE in the main pulmonary artery leading to the segmental pulmonary artery. After hepariniza-
tion, the patient was discharged after being prescribed a vitamin K-independent oral anticoagulant.
Through this case, we would like to emphasize the need for a thorough evaluation of clinical symptoms
because atypical symptoms can occur after poisoning with organophosphate pesticides.

Keywords: Pulmonary embolism, Organophosphates, Case report
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Fig. 1. (A) Chest computed tomography (CT) at admission. (B) Chest CT performed after the patient complained of abdominal pain on day 8 of
admission, showing pulmonary thromboembolism in the main pulmonary artery (arrow).
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Accelerating Patient-care
Abbott Decision-making at the Bedside

The i-STAT System from Abbott Point of Care

The i-STAT® System offers a broad menu of tests related to disease state management and clinical practice guidelines.
Using just two or three drops of blood, this with-patient diagnostic system provides time-sensitive results in just minutes.

IMPROVE CARE & INCREASE EFFICIENCY WITH i-STAT:

e Supports a patient-centric approach to health care that accelerates patient care
decision-making by reducing the time to get needed information to clinicians

¢ Optimises system efficiency by eliminating process steps and handoffs to help reduce
the incidence of errors and promote patient safety

e Supports quality and compliance requirements that complement the vital services that
laboratory professionals provide to patients and their caregivers

e Leverages the power of a single, integrated with-patient testing solution through:

a comprehensive menu of tests

a single testing system, rather than multiple systems and protocols

standardised lab-quality bedside testing

simplified implementation, training, and support for regulatory requirements

a system that is lightweight, portable, and easy to use

LACTATE ENDOCRINOLOGY TheSTATSystem
complements the
co++ [ clinical laboratory’s
....... efforts by providing

I.S I A I . lab-quality results for
HAEMATOLOGY* mEm = = =5 = S BLOOD GASES* the most commonly
THE i-STAT SYSTEM et testorhile

RANGE OF
improving efficiency

DIAGNOSTIC TESTS

. . throughout the

E&E(#\}I?SOTEYIEE 58; COAGULATION continuum of care.

CARDIAC MARKERS

=N CZ0

Learn more about our products and services at www.pointofcare.abbott.

Not all products are available in all regions. \ For in vitro diagnostic use only. POC (__'Z_) ‘\—J:]_?_/}l] ia] O]—
* Listed cartridges are a subset of the full menu. For a full cartridge menu, KOREA POC Korea Ltd.

intended use and complete product information, visit www.globalpointofcare.abbott
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€2 HANLIM PHARM

www.hanlim.com
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What Is New

- Expanded Spectrum of Pancreatitic Enzymes’ Inhibition

- Inhibition of Releasing and Activating of Lysosomal Enzymes
- Lower the Production of MDF

How To Be Improved From Shocks

- Protection of Cells Fromm Damage

- Alleviation of Local and Systemic Circulatory Disorder
- Enhancement of Anti-Shock Mechanisms

For Various Shocks
- Septic Shock

- Traumatic Shock

- Haemorrhagic Shock
- Other Shock &
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TMeleflexe

ARROW
Central Venous Catheter

Antimicrobial Technology

Patented treatment bonds chlorhexidine and silver sulfadiazine to the entire surface length

Blue FlexTip

Soft catheter tip balances insertion capability with indwelling performance

Arrow Raulerson Syringe

Reduced risk of blood exposure and air embolism
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(====KCPI-._E i_:: KCPMED B/D, Mapo-gu 27 gil 54, Seoul, South Korea / Tel: +82-2-3141-2070 / http://www.kcpmed.com
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