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I Characteristics of an Ideal Chelator !I

® Greater Affinity, Low Toxicity

® Ability to compete with natural chelators

* Ability to penetrate cell membranes

®*Rapid elimination of the toxic metal

®*High water solubility

®*Capacity to form non-toxic complexes

®*Same distribution as the metal
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Chelator Organ Effects
EDTA Kidneys, Heart Renal Toxicity, Cardiac problems due to hy-
pocalcemia
Succimer Gastrointestinal tract, Skin Nausea, Vomiting, Diarrhoea, skin rash
DMSA Gastrointestinal tract, Skin Nausea, Vomiting, Papular rash, Pruritis
Penicillamine |Gastrointestinal tract, Skin,| Abdominal pain, skin lesions, alopecia, sto-

Hemotological system, kidney

matitis, glossitis, luecopenia, thrombocy-

topenia, enuresis
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Antidote Poison/Drug Suggested Minimum Stock Quantity

-

1. N-Acetylcysteine {(Mucomyst®) . acetaminophen 600 cc in 10 ml or 30 mi vials of 20%

2. carbon tetrachloride soiution

2. Amyl Nitrite, Sodium Nitrite, Sodium 1. cyanide {e.g., NaCN, KCN, HCN, Three antidote kits
Thiosulfate (Cyanide Antidote Kit) elc))
nitroprusside
acetonitrile
acrylonitrile
plants—cyanogenic glycoside {e.9.,
apricot pits, peach pits, ete.}
Laetrile
smoke inhatation {combustion of
synthetic materials)
8. hydrogen sulfide {use nitrites only)
9. bromates (use thiosulfate only}
10. chlorates (use thiosulfate only)

SIS A

~N o

3. Antivenin Polyvalent (Crotalidae) - 1. pit viper envenormation 10 vials Note: 30 vials or more may
Equine Crigin (rattlesnakes, cottonmouths, be needed in sericus cases.
copperheads)
4. Atropine Sulfate 1. organophosphate and carbamate Five vials 20 mivial (C.4 mg/ml) and
insecticides Twenty 10 ml {0.1 mg/cc amps)
2. mushrooms containing muscarine Total: 60 mg

{e.g., inocybe, clitocybe)

3. antimyesthenic agents (e.g.,
pyridostigmine)

4. cholinergic agonists (e.g.,
bethanechol)

5. tacrine

6. nerve gas agents {e.q., sarin,
soman, tabumn}

7. agents producing
bradyarrhythmias (e.g., beta
blockers, caicium channel
blockers, digitalis glycosides

8. alphap agonists (e.qg., clonidine,
guanabenz, guanfacine)

5. Black Widaw Spider Antivenin 1. black widow spider envenomation 1 vial
(Latrodectus Mactans Antiveniny
6. Calcium Disodium EDTA (Versenate®) 1. lead Twa 5 ml amps, 200 mg/mt
2. zinc salts (e.g., zinc chlcoride)
7. Calcium Gluconate, Calcium Chicride 1. hydrofluonic acid (HF) 10% calcium gluconate: Five 10 ml
2. fluride salts (e.g., NaF) vials
3. calcium antagonists 10% calcium chloride: Five 10 ml
4. beta blockers vials
5. hyperkalemia (non-digoxin
induced)
6. hypermagnesemia
7. black widow spider envenamaticn
(Latrodectus mactans)
8. Deferoxamine Mesylate (Desferal®) 1. iron Twelve 500 mg vials
2. aluminum
9. Digoxin Immune Fab (Digibind®) 1. digoxin, digitoxin 20 vials
2. cardiac glycoside containing plants

{e.g., cleander and foxglove)
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Antidote

Poison/Drug

Suggested Minimum Stock Quantity

10.

1.

12.

13.

14.

15,

16,

17.

18. D-Penicillamine (Cuprimine

Dimercaprol {BAL in Oil)

Ethanaol

Fiumazenil (Romazicon®)

Faolinic Acid (Leucavorin®).

Folic Acid

Glucagon

Hyperbaric Oxygen (HBO)

Methylene Blue

Naioxone (Narcan®), Nalmafene

(Revex®)

)

B WK = MN= =

[

—

o

w

o pa =

D &N =

- W N D@L SR

WM = @~ O

. arsenic

lead

. mercury
. copper

gold

. ethylene glycol
. methanol

. benzodiazepines
. 2olpidem

. methanol

. methotrexate, trimetrexate
. trimethoprim

. pyrimethaminga

. calcium channel antagonists
. beta blackers
. hypoglycemic agents,

hypoglycemia

. carbon monoxide
. hydrogen sulfide

cyanide

. carbon tetrachloride
. methemaoglobinemia
. brown recluse spider bites

{Loxosceles reclusa)

. methemoglobin inducers (e.g.,

nitrates, nitrites, butyl nitrite)

. local anesthetics {e.g., benzocaineg)

aniline

. phenazopyridine

dapsone
naphthalene

. dinitrophencl
. nitrobenzene

. opiates (e.g., heroin, morphing,

codeine, propoxyphene,
diphenoxylate, meperiding,
fentanyl)

. dextromeathorphan
. framadol
. alpha; agonists {e.g.. clonidineg,

quanabenz, guanfacine)

imidazoline decongestants (e.g.,
tetrahydrozoline, oxymetazoling)
. coma of unknown cause
. captopril

. valproic acid

. arsenic

mercury
copper

Ten 3 mi (100 mg/ml) amps

8 liters of 10% EtOH in DsW and 1
pint 845% ethano!

Twenty 5 ml vials or ten 10 ml vials
Each has 0.1 mg/ml. Total: 10 mg

Folinic Acid: one 50 mg vial
Falic Acid: five 5C mg vial

Fifty 1 mg vials (May offer only 5-10
hours of treatment in serious
cases.) A 10 mg/10 ml vial is no
longer available from the
manufacturer.

Fast the tocation and phone numkber
of nearest HBO chamber.

Ten 10 m! (10mg/ml) amps

Naloxone: fifty 1 ml amps (0.4 mg/ml)

Bottle of 100 capsules. 125 mg or
250 mgjcapsule
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Antidote

Poison/Drug

19. Physostigmine Salicylate (Antilirium®)

20. Phytonadicne, Vitamin Ky
(Aguamephyton® Mephyton®)

21. Pralidoxime Chloride, 2-PAM

(Protopam®}

22. Pyridoxine Hydrochloride, Vitamin Bg

23. Sodium Bicarbonate

24, Succimer (Chemet®)

[4%]

WA = I

My —

- e

= LD

M =

. atropine and ather anticholinergic

agents

. antihistamines
. plants containing anticholinergic

alkaloids {e.g., deadly nightshade,
jimson weed)

. intrathecal baclofen

. ‘warfarin
. indanedione derivatives
. long acting anticoagutant

rodenticides (e.g.. broditacoum,
bromadiclone)

. organophosphate insecticides
. antimyesthenic agents (e.g.,

pyridostigmine)

tacrine

nerve gas agents {e.g., sarin,
soman, tabun)

isoniazid (INH}
monomethyihydrazine containing
mushrooms (e.g., Gyromitra)
hydrazine

acrylamide

ethylene glycol

. agents producing a guinidine like

effect as noted by prolonged QRS
complex on EKG {e.g., tricyclic
antidepressants, phenothiazines,
carbamazepine, propoxyphene,
amantadine, cocaine, quinidine,
chloroquin, and related agents)

. weakly acidic agents (e.g.,

salicylates, phencbarbital,
chiorpropramide, chlorophenoxy
herbicides) Note; barcarbonate
increases urine pH and thus

enhances renal elimination of toxin.
. chlorine gas
. hyperkalemia

lead

. arsenic
. mercury

Ten 2 ml (1 mg/ml) amps

Two 0.5 ml amps (2 mg/mi}, and two
5 ml amps (10 mg/mi)

Three 1 g kits

Twenty-five 10 ml (1 gram) vials ar
eight 30 ml {3 gram} vials

Twenty-five 20 mEq vials

One bottle of 100 capsules
100 mg/capsule
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Agent

Activated charcoal
Benztropine
Chlorpromazine
Corticosteroids

Diazepam
Diphenhydramine
Dobutamine

Dopamine

Epinephrine
Furosemide
Glucose
Haloperidol
Heparin
Lidocaine
Mannitol
Oxygen
Pancuronium
Promethazine
Salbutamol

Sodium bicarbonate

Indication

For most poisons ( Refer Table 3.18)
Dystonia

Psychotic states

Acute allergic reaction, laryngeal
oedema

Convulsions
Dystonia
Myocardial depression

Myocardial depression, vascular relax-
ation

Anaphylactic shock, cardiac arrest
Fluid retention, left ventricular failure
Hypoglycaemia

Psychotic states
Hypercoagulability

Ventricular arrhythmias

Cerebral oedema, fluid retention
Hypoxia

Convulsions

Allergic reactions
Bronchoconstriction

Metabolic acidosis
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Urgency of availability

— Recommended
No. Antidotes Poisoning indication(s) Must be Mustbe  Mustbe avail- - assification of
available available  able immediate-  antidote*
within 6 hr — within 2 hr  ly" (with 30 min)

1 Activated charcoal Most therapeutic drugs (for absorbable poisons) No No Yes lIA
2 Amyl nitrite Cyanide poisoning No No Yes A
3 Antivenin Venomous snake bite No Yes No I8
4 Anti-rabies immunoglobulin Non-vaccinated dog bite Yes No No IC
5  Atropine Organophosphate, carbamate etc. No No Yes A
6  Benzylpenicillin Amatoxin No Yes No B
7 Beta-blockers Beta-adrenergic agonists No No Yes A
8  Calcium gluconate gel Hydrofluoric acid No No Yes IA
9 Calcium gluconate or other Hydrofluoric acid, fluorides, oxalates No No Yes 1A

calcium salts
10  Dantrolene Drug-induced hyperthermia No Yes No B
11 Deferoxamine Iron No Yes No 1B
12 Diazepam Organophosphorus compounds No No Yes lIA
13 Digoxin-specific Fab antibody ~ Digoxin, digitoxin, natural cardioactive steroids No No Yes A

fragments
14 Dimercaprol Arsenic No Yes No (1B
15 Ethanol Toxic alcohols (methanol, ethylene glycol etc.) No No Yes IA
16 Flumazenil Benzodiazepine No No Yes lIA
17 Folinic acid Methotrexate No No Yes A
18 Fomepizole Toxic alcohols (methanol, ethylene glycol etc.) No No Yes A
19 Glucagon Beta-blocker No No Yes A
20  Glucose (hypertonic) Insulin No No Yes IA
21 Hydroxocobalamin Cyanide No No Yes A
22 Methylene blue (methylthioninium  Methemoglobinemia inducer No Yes No B

chloride)
23 N-acetylcysteine Acetaminophen No No Yes A
24 Naloxone Opioid No Yes No 1B
25  Neostigmine Nondepolarizing neuromuscular blocking agents No No Yes IIA
26 Phentolaming MAQI interaction, cocaine, epinephring and ergot alkaloid No Yes No (1B
27 Physostigmine Anticholinergic syndrome (amanita muscaria mushroom etc.) No Yes No I8
28  Phytomenadione (Vitamin K1)~ Warfarin, brodifacum No Yes No B
29  Pralidoxime Organophosphorus compounds No No Yes 1A
30  Protamine sulphate Heparin Yes No No IC
31 Pyridoxine Isoniazid, cycloserine NC NC NC NC
32  Rabies vaccine Non-vaccinated dog bite Yes No No IC
33 Sodium bicarbonate Tricyclic antidepressant No No Yes A
34 Sodium nitrite Cyanide No No Yes A
35  Sodium thiosulfate Cyanide, nitroprusside No No Yes A
36 Succimer (DMSA) Lead, arsenic, inorganic methyl mercury Yes No No C

22



Classification

aspect
Efficacy in . Antidote efficacy is well-documented (e.g. animal experiments
practice show the antidote reduces lethality, and treatment of humans with

the antidote reduces lethality or severe complications)

IIl. The antidote is widely used but not yet universally accepted as
effective due to lack of research data; further research is needed
to confirm effectiveness and/or the indications for use.

lil. The antidote is of questionable usefulness. More data regarding
its effectiveness is needed.
Urgency of  A. The antidote must be available immediately (within 30 min)
availability B. The antidote must be available within 2 hr
C. The antidote must be available within 6 hr

“The antidotes were classified according to the degree of proven effectiveness (I, 11, or I11) and the urgency
of availability (A, B, or C) In most hospitals, immediate availability means that the antidote should be
stocked in the emergency department. DMSA, dimercaptosuccinic acid; MAOI, monoamine oxidase
inhibitors; NC, panel could not reach consensus.
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