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Purpose: The National Emergency Medical Center has been running a project for the storage and delivery of anti-
dotes for acute poisoning patients of the Department of Health and Welfare, Korea. This study analyzed the results
of this project over the past two years.

Methods: The requests received by the National Emergency Medical Center and the data on the delivery process
were analyzed.

Results: This study analyzed a total of 121 patients with acute poisoning, who were requested to receive an antidote
reserved at 20 key hospitals in 2015-2017, and whose age was 52.3+23.5 years; old; 54 were women. Intentional
poisoning were 58.7%, and the home was the most common place of exposure (66.9%). The toxic substances were
chemicals (32.2%), pesticides (27.3%), medicines (24.8%), and snake venom (4.1%). The patient’s poison severity
score was 2.4+0.7 (median 3) indicating moderate-to-severe toxicity. Antidote administration was the cases treated
in key hospitals 67.8% (82/121), in which transferred patients accounted for 57.3% (47/82). After receiving an anti-
dote request from a hospital other than the key hospitals, the median was 75.5 minutes (range 10 to 242 minutes)
until the antidote reached the patient, and an average of 81.5 minutes was required. The results of emergency care were
intensive care unit (70.3%), general wards (13.2%), death (10.7%), and discharge from emergency department (5.0%).
Conclusion: This study showed that the characteristics of acute poisoning patients treated with an antidote were
different from previous reports of poisoned patients in the emergency department, and basic data on the time
required for delivery from key hospitals was different.
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Table 1. Characteristics of the patients required antidotes

2|: 2015—173 &= 2004 HEHE

Seol=sH IS & XS 20

Agedistribution <5 6-12 13-19 20-59 >60 Missing Tota %
Sex 6 1 3 60 49 2 121 100
Male 1 1 2 33 28 65 53.7
Female 5 0 1 27 21 54 44.6
Intentionality 6 1 3 60 49 121 100
Intentional 0 0 1 38 32 71 58.7
Unintentional 1 1 2 18 11 33 27.3
Unknown 4 0 0 3 6 13 10.7
Missing 1 0 0 1 0 4 33
Exposure site
Pharmaceuticals 30 24.8
Home 24 198
Neighbor’s house 0 -
Public places 0 -
Workplace 2 17
Others 1 0.8
Unknown 3 25
Non-pharmaceuticals 920
Home 57 47.1
Neighbor’s house 1 0.8
Public places 3 25
Workplace 14 11.6
Others 3 25
Unknown 12 9.9
Unknown 1 0.8
/857 Bt AR S AP A obvH &5 735 et oA ddd A7} 57.3%(47/82) JaL, AA
A7k dedAT ol 9)H 338 5 54 9ol ohd Helo R A=AE AT A% HLSAA
(severe: A& sl WHREHE 44, HEFHS, & © 74 5 T EES AAA S HLE A57H64.1%
A, A A 233 F5 FAEY YER (25/39) 3t} Aol obd Ao 2R E s=A 2%
3, A7 o7k )] Alo] 4R FEE ol B o] A5E F A S AV 22 ujrkx] 229 A
3 , TS 5 58U 3er S=E E 4] FXAL 75.5%(H 9] 10-2424), Ht2 81.5%9]
) .

o

v o] FFTE= HHH2 W& (dapsone) 2.8,
Q1= A}71H (indoxacarb) 2.6, A19t3}E(cyanide) 2.0, ]
2-(methanol) 1.9 o]t}

3. sli=Al

A% 20/ AREAo T A=A LF o] epgde
2 djgsto] fatoll7] Fofgk 7B 32.3%(39/121) Hk
AR LdoAAM SzpoA A Fojd H-97F 67.8%
(82/121)Z ©] Bth(Table 4), AL 57] Aoz 1}
o] SEA ASUES B 37, A4, A2, 34
FO R Bk A&7 Fdo] 73 A drk(Table 5). 3%
A7k FolE FAFZRASE W FFe ANLe

Q3L Axg 5/ A9 rls e vl 288
Al7be] Fopzho] 74 1108, 737]-91d 838 74 78%,
A& 625, Az} 255 $=0] Ut} (Table 6).

4. A A1}
SEXE e A A9 70.3%(85/121), At
HA 1 13.200(16/121), AFd 10.7%(13/121), 54

3
oA XA F HY 5.00%(6/121) a0t (Table 7). $F
AollA Az F EYe 68 F 2% 3H=] A7
1, 4L 9JAle] ALE ARSI AR B Pstdon
199 x4 $74 Aad9E 3T 5= et A
RSO g EAEET S, AR, siE5A didt A
X Table 83} Z9}t}.

J KoreaN Soc CLIN ToxicoL / 133



Uera=4stalXl

M16d 2352018

Table 2. Frequency of toxic substances required antidotes

Toxic substances Antidote No %
Pharmaceuticals 28 231
Dapsone Methylene-blue 21 174
Iron Defroxamine 2 17
Propranolol Glucagon 2 17
Acetaminophen N-Acetylcysteine 1 0.8
Digoxin DigiFab 1 0.8
Diltiazem Glucagon 1 0.8
Pesticides 32 26.4
Indoxacarb Methylene-blue 21 17.4
Metaflumizone Methylene-blue 3 25
Cyhalof opbutyl, Propanil Methylene-blue 2 17
Fulopyram, Flonicamid Methylene-blue 2 17
Pendimethalin, Propanil Methylene-blue 2 17
I soprothlolane Methylene-blue 1 0.8
Propanyl Methylene-blue 1 0.8
Chemicals 37 30.6
Cyanide Hydroxocobalamin, Dicobalt EDTA 16 13.2
Methanol Fomepizol, Ethanol 1V solution 11 9.1
Ethylene glycol Fomepizol 5 4.1
Copper sulfate Succimer 1 0.8
Arsenic Succimer 1 0.8
Hydrogen sulfide Sodium nitrite 1 0.8
Nitrous acid Methylene-blue 1 0.8
Sodium nitrate Methylene-blue 1 0.8
Snake venom Kovax, Cobra snake antivenom 5 5
Herbal medication Methylene-blue 1 1
Unknown Methylene-blue, Hydroxocobalamin, Dantrolene 18 18
Tota 121 100.0
il HEA B AFASA I ZAL F7EE o] Folx ok
Atk S} DoAY FAFERA ol 204 o]
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JEAE A Falsls RARRAR Y 2@ FA 90%2] 3o B3| o E}AT, SS9 H volet
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Fig. 1. Geographic location of 20 hospitals for stocking and deliv-
ery of the emergency antidotes since 2015 (reprint permit-
ted by NEMC http://www.e-gen.or.kr/)
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Table 3. Clinical severity of intoxicated patients by exposure
toxic substances

Toxic substances PSS* median (range)

Pharmaceuticals 3.0(1-3)
Dapsone 3.0(2-3)
Iron 2.0(1-3)
Propranolol 2.0(1-3)
Acetaminophen 1
Digoxin 1
Diltiazem 3

Pesticides 3.0(2-3)
Indoxacarb 3.0(2-3)
Metaflumizone 2.0(2-2)
Cyhalofopbutyl, Propanil 3.0(3-3)
Fulopyram, Flonicamid 2.0(2-2)
Pendimethalin, Propanil 3.0(3-3)
I soprothlolane 3
Paragquat 3
Propanyl 3

Chemicals 2.0(1-9)
Cyanide 2.0(1-3)
Methanol 2.0(1-3)
Ethylene glycol 3.0(1-3)
Calcium chloride 25(2-3)
Copper sulfate 2
Arsenic 3
Hydrogen sulfide 3
Nitrous acid 3
Sodium nitrate 3

Snake venom 2.0(1-3)

Herbal medication 1

Unknown 4

Total 3.0(1-9)

* PSS: poison severity score, 0: none toxic symptom nor sign, 1:
minor toxic symptom but promptly subside without complica-
tion, 2: moderate toxic symptom or sign required emergency
treatment but non-lethal without complication, 3: severe life-
threatening symptoms (recurrent convulsions, status epilepticus,
respiratory failure, ventricular tachycardia, hypotension etc. a.)
with complications, 4: fatal related intoxication or unexplained
death except poisoning

€ w0l Al T Bok7] Wz f7]UA w
e FASEEAE0] AL THHA LAY Ao
detEn. 2070 AR B LolA EAtellA A Fold B¢
7b 67.8%= 7ol ohd e g ujFsto] Fxpo
Al Fold 3¢ 323%H0 Bted, ole ddH ez A
7 FTEE BId $AES IAsshe BEEol 54
TEIAE ARHdes ANV Mo ddd

o Ao B go 2R A8 BT 573%
2L, AW o] opdl Mol AAH FA} 37.9%
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Table 4. Antidotes usage methods according to toxic substances

Antidotes usage

Toxic substances In-site usage Remote delivery Totd
Pharmaceuticals
Dapsone 18 3 21
Iron 1 1 2
Propranolol 2 - 2
Acetaminophen 1 - 1
Digoxin - 1 1
Diltiazem 1 - 1
Pesticides
Indoxacarb 15 6 21
Metaflumizone 1 2 3
Cyhalof opbutyl, Propanil 2 - 2
Fulopyram, Flonicamid 1 1 2
Pendimethalin, Propanil - 2 2
Isoprothlolane 1 - 1
Paraquat - 1 1
Propanyl 1 - 1
Chemicals
Cyanide 9 7 16
Methanol 7 4 11
Ethylene glycol 1 4 5
Calcium chloride - 2 2
Copper sulfate 1 - 1
Arsenic 1 - 1
Hydrogen sulfide - 1 1
Nitrous acid - 1 1
Sodium nitrate - 1 1
Snake venom 4 1 5
Herbal medication 1 - 1
Unknown 14 1 15
Total 82 39 121

* PSI: poison severity index, 0: none, 1: minimal, 2: moderate, 3: severe, 4: death

act. AdHE o] ofd WY o g RE =4 QFo] A
A 3 3AA s5A =2 wj7tA] SRk 75.5%
(H9] 10-242%), 4 81.5%0] 293, A=7E 67
A Qo2 g s wlgo] 289 AR FYR
7328 1104, 7471-AA 83+, 44 788, A& 624, et
25 =olAtk(Table 7). iellA] 2011d 58 23 A
= 1571 ol v|& T Al Fe AT ATolM = AT
FH 8AlA =731 7|17HA] SRk 95 (UARES] 58.8-
125.8%) 02 HIAFATH?, o]t uljFo] A& AI7te]
ZAMATE thoFet aclol] P won g sl o]
w3 5 A FulolAE A2 Q v S E AlFA| 2
< o] 8sA sEA 83 F 4K W2 SAtoA =
e JA B87t A E = AT B AFelA = El
E7 AHE Wxo] thE BARTE wlgo] 229 AIHS
o S35 EAs A, ol HF slEAlE] 2052
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Table 5. Stocking antidote list and administered patient number by the area

Area (city or province)

Antidotes Seoul Gyeonggi_Incheon Gangwon Chungcheong Gyeongsang Jeolla Tota
1 Benzylpenicillin - - - - 1 - 1
2 Box Jelly fish antivenom - - - - - - 0
3 Calcium gluconate gel - - - - - - 0
4 Cobra snake antivenom - - - - 1 - 1
5 Dantrolene - - - - 1 - 1
6 Deferoxamine 1 - 1 - - - 2
7 Dicobalt EDTA - 2 - - 2 - 4
8 Digoxin immune Fab - 1 - - - - 1
9 Ethanol 1V solution - 1 - - - - 1

10 Fomepizol 2 7 - 3 4 - 16

11 Glucagon - - - - 1 2 3

12 Hydroxocobalamin 2 4 1 - 3 1 11

13 Methylene-blue 5 24 6 8 17 12 72

14 N-Acetylcysteine - - 1 - - - 1

15 Octerotide - - - - - - 0

16 Pyridoxine - - - - - - 0

17 Snake antivenom (Kovax) - - - - 3 1 4

18 Sodium nitrite - 1 - - - - 1

19 Sodium thiosulfate - - - - - 1 1

20 Succimer - - 1 - 1 - 2

Tota 10 40 10 11 33 17 121

Table 6. Antidote delivery interval for remote delivery cases
. ) Interval (hours)

Area (city or province) Mean D Median Min Max No

Seoul 717 22.7 62.0 55.0 120.0 7

Gyeonggi_Incheon 87.1 455 83.0 25.0 203.0 15

Gangwon 78.0 - 78.0 78.0 78.0 1

Chungcheong 66.7 379 55.0 36.0 109.0 3

Gyeongsang 118.0 95.5 110.0 10.0 242.0 4

Jeolla 25.0 7.1 25.0 20.0 30.0 2

Missing 7

Totd 815 495 75.5 10.0 242.0 32

(N-acetylcysteine), SEAFFAUEF (sodium bicarbon-
ate), 73X H(leucovorin), Y=< (naloxone), octreotide,
Z 2|52 (pralidoxime), 3 4~2~E]17] (physostigmine),
g Eut]-&(phytonadione), 3%l (pyridoxine), #l
ZE 29 (benztropine), 22 I HEl (bromocriptine),
G E E ¥ (dantrolene), dimercaprol, edetate calcium
disodium, g4H(folic acid), 28|23 2 d|°]E(glycopy-
rrolate), D-#lY A&7 (D-penicillamine), AEg7
(phentolamine), Z2E}F132H 4 (protamine sulfate),
sodium thiosulfate, thiamine $o] EgHc} 19 H o

TollE AFEAS AEZIEC] Tl HYEddA AA A
02 B3I Tkl A A olER A FFuA|
d, nf 2yl E 3k B &

v, 254l QA eI RY0)E, FIRY,
9l 39, Eloll & Ast i gl ST EEA
A ARSRIEZ} Erhal Bl 20502 S 5A1E v S
oz AAsta ol 2 v 25 Y3tk FujollA] s
=A Fo7l a3 FATHEEAES] UAEL vt
AR ATEL vj$- AtH o8 Aol H3FA %

A7 o] Fo| AR K3 Aol whekA, & ATelM =

= SR
hu
Ku)
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Table 7. Outcomes from emergency department by toxic substances

. Qutcomes
Toxic substances Discharge* Adm-ward Adm-ICU Expire Unknown Tota
Pharmaceuticals
Dapsone 2 2 10 6 1 21
Iron 1 1 2
Propranolol 1 1 2
Acetaminophen 1 1
Digoxin 1 1
Diltiazem 1 1
Pesticides
Indoxacarb 1 1 17 2 21
Metaflumizone 3 3
Cyhalof opbutyl, Propanil 1 1 2
Fulopyram, Flonicamid 2 2
Pendimethalin, Propanil 2 2
I soprothlolane 1 1
Paraquat 1 1
Propanyl 1 1
Chemicals
Cyanide 1 14 15
Methanol 1 2 8 11
Ethylene glycol 1 4 5
Calcium chloride 2 2
Copper sulfate 1 1
Arsenic 1 1
Hydrogen sulfide 1 1
Nitrous acid 1 1
Sodium nitrate 1 1
Snake venom 1 2 2 5
Herbal medication 1 1
Unknown 1 12 3 16
Tota 6 16 85 13 1 121
* Including the number of discharge against advice.
BAEEA A AsE s =Ae] TR STl i) THEAEN A7 3 B vt TR IehEE(propra-
A AEARLS WS AR el vl 28 AT A3 o nolol)o] &2t | FHRAANME FET=
=2 T v 845 A7t 2R $9& & FHl FAE0 APGEL 2588%E thstAl HuEH F
2ajo] o] Folzlof oJul g 2L 5 9lg Aol FAFE ool 3 FEHA} B ATEALA AEEo] 2
sabe] SRR AT TN A9 703%, WP wuEdon A SHELRE JNSELS Al
A9 13.2%, A 10.7%, SFAelM A2 F B 500 A o] Fofol ekt vEH SSAlt Fold &
colgrt. | @ ATRILANE FATERAS) & A5 U AL Dol ZAIHNY] WFel $FA )
FAA F 4 34.5%, TEAE 49 18%, SHHlA Hate BE FA4T5EAL AMddAE AolE yE
A2 F A7} 58%= HarstRar’, ul=r NPDS Harof A WAL, v 5 B Al o] was Al s =A7F o @l A
= o857 #dA M85 v o4t F FIAY 44 |HILE 7F A= Aot A, bl ol2E T =
< 15.9% R dhglol A2 F HY 46.9%}. vt AeE] UJAEAE AR I Y, T2 xgsE

A, B A7 Ao £3E S5 S50} w9 =3d
IAAER A B Ao Apde 139 FAFE
Ao 54 Y Al HEFRZIZHIFTES B
d AT 11 B & QIEATIE, e v]ide]

ot
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Table 8. Toxic substance of fatality cases (n=13)

Patients Toxic Route of Route of ) ) )

No substances Age/Sex adm Exp Intension  Severity Sx* Tx' Antidote

1 Arsenic 68/M Transfer Ord (] Severe Etc Dec, HD Succimer

2 Dapsone 78/F Direct Ora U Severe Rep Dec, AC Methylene-blue
3 Dapsone 76/F - Ora I Severe CNS - Methylene-blue
4 Dapsone 83/F Direct Ora U Severe CNS - Methylene-blue
5 Dapsone T72/F Transfer Oral - Severe CNS,Resp MV,CV  Methylene-blue
6 Dapsone 77IM Transfer Ora I Moderate CNS - Methylene-blue
7 Dapsone 22IM Transfer Ora U Severe CNS, Resp MV Methylene-blue
8 Indoxacarb 82/M Direct Ora - Severe Resp HD Methylene-blue
9 Indoxacarb 76/F Direct Ora I Severe CNS - Methylene-blue
10 Propranolol 3UF Transfer Ora I Severe CNS MV, CV Glucagon
11 Unknown UF Direct - - Severe - - Methylene-blue
12 Unknown 53/M - Oral | Death Gl Dec, MV Methylene-blue
13 Unknown 3UF Transfer - - - - Ccv Methylene-blue

* Sx: symptoms, Etc: mucosal swelling, Rep: respiratory Sx, CNS: central nervous system Sx, Gl: gastrointestinal Sx
' Tx: treatments, Dec: decontamination, HD: hemodialysis, AC: activated charcoal, MV: mechanical ventilation, CV: cardiovascular drugs
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