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Purpose: Antidotes for toxicological emergencies can be life-saving. However, there is no nationwide stocking and
delivery system for emergency antidotes in Korea. We report on a two-year experience of a nationwide stocking and
delivery trial for emergency antidotes at emergency departments in Korea.

Methods: An expert panel of clinical toxicologists reviewed and made a list of 15 stocked antidote. These antidotes
were purchased or imported from other countries and delivered from 14 antidote stocking hospitals nationwide 24
hours per day, seven days per week.

Results: From August 1, 2011 to April 30, 2013, 177 patients with acute poisoning, with a median age of 48.5
years, were administered emergency antidotes. The causes of poisoning were intentional in 52.0% and 88.0% were
intentional as a suicide attempt. Regarding clinical severity, using the poisoning severity score, 40.7% of patients
had severe to fatal poisoning and 39.0% had moderate poisoning according to clinical severity. The most frequent
presenting symptom was neurologic deficit, such as altered mentality (62.7%). alerted mentality (62.7%).
Emergency antidotes were administered as follows: methylene blue (49 cases), flumazenil (31), N-acetylcysteine
(25), glucagon (17), 100% ethanol (15), cyanide antidote kit (12), anti-venin immunoglobulin (5), pyridoxine (4),
hydroxocobalamine (2), and deferoxamine (1). The median time interval from antidote request to delivery at the
patient’ s bedside was 95 minutes (interquartile range 58.8-125.8).

Conclusion: Findings of this study demonstrated the possibility of successful operation of the nationwide system of

emergency antidotes stocking and delivery in Korea.
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Fig. 1. Emergency antidote stoking hospitalsin Korea.
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Table 1. List and annual stocking amounts of emergency antidotes in nationwide 14 hospitals (n)

No. Unit 2011 2012
1 N-Acetylcysteine Ampoule 1,400 0
2 Flumazenil Ampoule 210 0
3 Glucagon HCI Vial 2,500 0
4 Cyanide antidote kit Kit 28 24
5 Antivenin Via 30 0
6 Ethanol 1V solution Vial 420 530
7 Methylene blue Vial 560 50
8 Pyridoxine HCI Ampoule 3,400 0
9 Benzyl penicillin Vial 30 0

10 Deferoxamine Vial 460 0

11 Digibind Vid 45 43

12 Hydroxocobalamine Kit 6 10

13 Fomepizole Via 42 21

14 Octreotide acetate Ampoule 45 0

15 Succimer Capsule 700 1,700
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Fig. 2. Report form for acute poisoning.
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Emergency antidote treatment

No. of cases % of cases (n=177)

Methylene blue
Flumazenil
N-Acetylcysteine
Glucagon HCI
Ethanol 1V solution
Fomepizole
Cyanide antidote kit
Antivenin
Pyridoxine HCI
Succimer
Hydroxocobalamine
Deferoxamine
Digibind

Octreotide acetate
Benzy! penicillin

49 (27.7)
31(17.5)
25 (14.1)
17( 96)
15( 8.5)
13( 7.3)
12( 6.8)
5( 2.8)
4(23)
3(17)
2( 1)
1( 0.6)
0

0

0
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Table 3. Epidemiology and preclinical variables of the patients who required emergency antidotes

No. of cases (total n=177)

Age (median, year)
Gender (%)
Male
Female
Missing
Cause of toxic exposure (%)
Intentional (n = 92, 52.0%)
Suicide
Abuse
Misuse
Unknown
Unintentional (n = 46, 26.0%)
Food poisoning
Misuse
Sting/Bite
Abuse
Environmental
Occupational
Others
Unknown
Side effects (4.0%)
Unknown (18.1%)
Route of exposure (%)
Ingestion
Sting/Bite
Dermal
Injection
Respiration
Unknown
Place of exposure (%)
Own residence
Work place
Health care facility
Public area
Restaurant/food service
Other residence
Others
Unknown
Missing
Route of transfer to hospital (%)
Transfer from other facility
Emergency medical service (119)
Direct visiting
Others
Missing

485 [IQR 31.5-65.0]

84 (47.5)
89 (50.3)
4(23)

81(88.0)
3( 33)
1( 1.1)
7(76)

12 (26.1)
6 (13.0)
4(87)
2( 43)
2( 43)
1( 22
9(19.6)

10 (21.7)
7

32

159 (89.8)
6( 3.4)
3(17)
2( 1.1)
1( 0.6)
6( 3.4)

109 (61.6)
24.(13.6)
6( 3.4)
5( 2.8)
1( 0.6)
1( 0.6)
15( 8.5)
13( 7.3)
3(17)

91 (51.4)
42 (23.7)
34(19.2)
2( 1.1)
8( 4.5)

* TESS: Toxic exposure surveillance system
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No. of cases % of cases (n=177)

Classification of toxic substance (%)
Medicines
Automobile supplies
Chemicals
Pesticides
AnimagPlants
Others
Unknown

Component category (%)
Sedative/Hypnotics
NSAIDs
Beta-blockers/Calcium channel blockers
Nitrite/Nitrate
Cyanide
Pesticides
Dapsone
Toxic acohols
Heavy metals
Foods/Herbal medicines
Anti Tuberculosis
COgas
Others
Unknown

84 (47.5)
27 (15.3)
26 (14.7)
12( 6.8)
7( 4.0)
11( 6.2)
10( 5.6)

31(17.5)
19 (10.7)
15( 85)
15( 85)
12( 6.8)
11( 6.2)
9( 5.1)
7( 4.0)
3(17)
3(17)
1( 0.6)
1( 0.6)
37(20.9)
13( 7.3)

J KoreaN Soc CLin ToxicoL / 15



UHerat=4stalX\ Ml 112 Ml 13 2013

HOZ ARFEAMEA Aldshs A AA AR, £ A
TAME SHAR WL THEAE TN
SAZE Zagd A e AR Hauvks o
P AFolug tolE HYlrtal dAdEn, 1
o tAutl =9} o] | 5A7F F-&5HA AHEH L= (2
k25 vials AH§) ARg-F @l tig Haiz}t o] Fo] A A]
2 AHE Y5 Fetstolor & Aot

s A
=]

2,
=)

ox H

>

o
°
o2

7

ot

52 (L M

thEE Aol 9A5HE Mol 1 Pl ez Az}
ZE 2A9] 4t 1714 R0 =4 7497} 1164

Table 5. Clinical characteristics and treatments
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No. of cases % of cases (n=177)

Chief complaint (%)
Neurologic symptoms
Pulmonary symptoms
Gastrointestinal symptoms
Cardiovascular symptoms
Symptom free
Others
Missing
Severity (%)
Harmless
Mild toxicity
Moderate toxicity
Severe toxicity
Death
Missing
Treatments (multiple check, %)
Surface decontamination
Gastrointestial decontamination
Gadtric lavage
Activated charcoal
Multidose activated charcoal
Laxative
Dilution
Enhance elimination
Hemodiaysis
Urine alkalization
Hemodialysishemoperfusion
Other critical interventions (%)
Intubation
V asopressors
Anticonversants
Antiarrhythmic agents
Others

111 (62.7)
17 ( 9.6)
16 ( 9.0)
4( 2.3)

7( 40)
9( 5.1)
13( 7.3)

1( 0.6)
30 (16.9)
69 (39.0)
72 (40.7)
1( 0.6)
4( 23)

1( 0.6)
86 (48.6)
69 (39.0)
66 (37.3)
3(17)
2( 1.1)
1( 0.6)
16 ( 9.0)
11( 6.2)
7( 4.0)
1( 0.6)

30 (16.9)
24.(13.6)
17 (9.6)
2( 1.1)
6( 3.4)
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