
 

 

 

 

 

CYANIDE POISONING 

 

Lady Nancy Astor, oil on canvas,                             Sir Winston Churchill, Lithographic print, 

John Singer Sargent, 1909.                                      Vanity Fair, 1902. 

 

 

Lady Nancy Astor:  “Sir, if you were my husband I would put poison in your tea!” 

 

Sir Winston Churchill “And Madam, if you were my wife I would drink it!” 

 

Exchange between Lady Nancy Astor and Sir Winston Churchill, at a dinner party at 

Blenheim Palace 1912.  

 



CYANIDE POISONING 

 

Introduction 

 

Acute cyanide intoxication is dramatic and rapidly lethal. 

 

Immediate removal from the source, supportive care and the timely administration of a 

specific antidote in selected cases provide the best chance for survival. 

 

The preferred antidote is high dose hydroxocobalamin. 

 

As cyanide is generally rapidly lethal, this antidote must ideally be keep at a site closest 

to where potential poisoning may occur. Ambulance crews or other paramedical staff, 

should be trained in the pre-hospital administration of this antidote in regions or 

situations where poisoning can be anticipated.  
 

The older antidote, dicobalt edetate, has significant toxicity in the absence of cyanide 

toxicity. 

 

Sodium thiosulfate is suitable for mild – moderate cases of toxicity but is only useful as an 

adjunctive therapy to hydroxocobalamin in severe cases. 

 

Sources 

 

Possible sources of cyanide poisoning include: 

 

1. Industrial Sources: 

 

● Prussic acid (HCN) in liquid or gas forms. 

 

● Various cyanide salts, used in metallurgy including metal extraction (gold in 

  particular). 

 

● Nitriles that yield cyanide are used in the manufacture of various plastics and 

synthetic fibers.  

 

Fires, where there is combustion of plastics, including polyurethane and 

polyacrylo-nitrites may especially lead to the release of HCN. 

 

 ● Acetonitrile (methyl cyanide) is an industrial solvent. The liver metabolizes it 

  to release free CN 
-
 ions. The reaction is slow, and so symptoms of toxicity 

  may take up to 24 hours to occur.    

 

2. Rodenticides: 

 

● Some rodenticides (New Zealand) contain cyanide compounds. 

 

3. Plant Sources: 



 

● Cyanogenic glycosides are present in a wide variety of plants.  

 

● The main source is amygdalin, which is metabolized to HCN.   

 

♥ Amygdalin may be found in almonds and apricot kernels (seeds) and 

 to a lesser extent in peaches, plum, pear and apple seeds. 

 

 Apricot kernels are the most likely to cause poisoning. Ground 

 kernels of this fruit are sometimes consumed by people as dietary 

 “health supplements”. 
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Amygdalin is hydrolysed by two enzymes (amygdalin hydrolase and 

prunasin hydrolase) most effectively in crushed, moistened kernels, 

resulting in the formation of HCN and glucose. 
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4. Medical: 

 

● Nitroprusside therapy may produce a subacute toxicity over long term 

treatment (several days). 

 

5. Fumigants: 

 

 ● HCN is sometimes used as a fumigant in airplanes, buildings, ships. 

 

6. Warfare: 

 

 ● May be used as a chemical warfare agent or as a agent of terrorism. 

 

Pharmacokinetics 

 

Absorption: 

 

● Cyanide is rapidly absorbed and taken up into cells. 

 

Distribution: 

 

● It has a volume of distribution of 1.5 L/kg and is protein bound. 

 

Metabolism and excretion: 

 

● The major pathway of cyanide elimination is thought to be via the liver enzyme 

 rhodanese. 
 

♥ CN
 
+ thiosulfate              thiocyanate and sulphite. 

 

                                        

                                              Rhodanese 



 

♥ Thiocyanate is non-toxic (unless it accumulates with high levels) and is 

 excreted in the urine. 

 

♥ The body’s supply of thiosulfate is limited however and this represents the 

rate limiting step in cyanide metabolism. 

 

● The elimination half-life of cyanide is 2-3 hours. 

 

Pathophysiology 

 

● The toxic effects of CN are thought to be due to the binding of CN to the ferric (Fe
3+

) 

ion in cytochrome oxidase, the last cytochrome in the respiratory chain.  

 

● Anaerobic metabolism therefore occurs with the production of a severe lactic 

acidosis. 

 

Risk Assessment 

 

● Any acute cyanide exposure whether by ingestion of cyanide salts or inhalation of 

hydrogen cyanide gas is potentially rapidly lethal. Many patients will die long before 

reaching hospital. 

 

The lethal oral dose is: 

 

♥ Hydrogen cyanide (HCN or prussic acid) 50 mg 

 

♥ Potassium cyanide 200 mg  

 

● Patients who arrive at hospital without cardio-respiratory arrest following an 

inhalation exposure will generally survive with supportive care. 

 

● Amygdalin from plant sources, (usually seeds) is rarely ingested in doses sufficient to 

 cause symptoms.   

 

● Chronic occupational exposure may lead to non-specific symptoms such as headache 

and fatigue. 

 

Clinical Features 

 

Acute inhalation of hydrogen cyanide gas leads to loss of consciousness within seconds to 

minutes and is rapidly fatal. 

 

Following ingestion of cyanide salts, symptoms develop within 30-60 minutes. 

 

The signs and symptoms are essentially those of cellular hypoxia in general and are non-

specific. 

 



The classic description is a rapid onset of coma with a severe metabolic acidosis, whilst 

the patient remains pink, (oxygen saturation levels may appear relatively normal 

initially). 

 

Hydrogen cyanide gas is said to have the smell of bitter almonds however this should not be 

relied on in any way when assessing patients. This smell is unfamiliar to most. Further the 

ability to smell bitter almonds is possibly genetically determined and a significant proportion 

of the population are unable to detect it. 

 

In general terms the following may be seen: 

 

1. CNS:  

 

● The CNS is the most sensitive tissue to CN and in order of increasing severity 

will include, headache  anxiety  confusion  lethargy  seizures CNS 

depression with coma and death. 

 

2. Respiratory:  

 

● Initial tachypnea giving way to respiratory depression/ apnoea.  

 

● There maybe an initial absence of cyanosis despite the apparent hypoxia, 

 however, cyanosis will intervene when significant respiratory depression 

 occurs. 

 

3. CVS:  

 

● There is an initial hypertension and tachycardia, later followed by 

 hypotension, bradycardia and arrhythmias and cardiovascular collapse. 

 

4. GIT: 

 

 ● Nausea and vomiting may occur. 

 

5. Metabolic:  

 

 ● Hyperglycemia  

 

● A severe increased anion gap metabolic lactic acidosis. 

 

Investigations 

 

Investigations are not helpful in the first instance and treatment begins immediately on 

clinical grounds. 

 

The following may be considered: 

 

1. FBE 



 

2. U&Es/ glucose 

 

3. ABGs/ VBGs: 

 

These will show: 

 

● Metabolic acidosis (increased anion gap and lactate levels) 

 

● Reduced A-V oxygen difference: 

 

♥ PaO2 maybe normal unless there is significant respiratory depression. 

 

  ♥ Abnormally high PvO2, (due to a failure of tissues to extract oxygen). 

 

4. Lactate levels: 

 

 ● This will help confirm the diagnosis of a lactic acidosis. 

 

● There is a good correlation between the serum lactate level and the severity 

of poisoning. 

 

  A blood lactate level > 10 mmol/L is a marker of severe poisoning. 

 

5. Cyanide levels: 

 

● These are of no use in acute management, but will confirm the diagnosis in 

retrospect if taken before any antidotes are given. 

 

● Cyanide is concentrated 10 fold by RBCs, therefore whole blood levels give 

the best information on the potential for a toxic level. 

 

● Blood levels do correlate with clinical severity as below:  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Level 

 

 

Clinical Effects 

 

> 20 micromol/L 

 

 

Symptomatic 

 

> 40 micromol/L 

 

 

Potentially toxic 

 

> 100 micromol/L 

 

 

Lethal 



Management 

 

1 Immediately remove the patient from any hydrogen cyanide gas exposure. 

 

2. ABC issues: 

 

Immediate institution of BLS/ ALS as required: 

 

● Mouth to mouth ventilation should not be done. 
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 ● Give high flow 100 % oxygen. 

 

  Intubate and ventilate with 100% oxygen in severe cases. 

 

 Even when specific antidotes are not available, early aggressive 

supportive care may be sufficient to save the patient in some cases. 
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3. Decontaminate: 

 

 ● Remove any contaminated clothing and bag these. 

 

 ● Wash contaminated skin with soap and water. 

 

4. Charcoal 

 

● This is contra-indicated unless the patient has been intubated.   

 

5. Antidotes: 

 

 There are 3 specific antidotes: 

 

 ● Hydroxocobalamin 

 

 ● Sodium thiosulfate. 

 

 ● Dicobalt edetate 

 

 See also separate document on Cyanide Antidotes (in Drugs folder) 

 

The best of these agents is Hydroxocobalamin  

 

In patients with suspected cyanide poisoning and a severe clinical presentation 

(altered conscious state, seizures, hypotension, severe metabolic acidosis) 

hydroxocobalamin must be given. 

 

As cyanide is generally rapidly lethal, this antidote must ideally be keep at a site 

closest to where potential poisoning may occur. Ambulance crews or other 



paramedical staff, should be trained in the pre-hospital administration of this 

antidote in regions or situations where poisoning can be anticipated.  

 

Hydroxocobalamin 

 

Empiric treatment consists of the administration of two ampoules of the high dose 

preparation. 

 

Give: 

 

● Hydroxocobalamin chloride 5.0 gms in one ampoule is diluted into 200 

mls of normal saline and given IV over 15 minutes. 

 

This dosing regime is sufficient to bind 100 mg of cyanide. If the initial dose 

ingested is known to be greater than this, then a larger initial dose may be given. 

 

If there is not clinical improvement within 15 minutes: 

 

● The above dose can be repeated once or twice (to a total dose of 15 

 grams). 
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OR 

 

● Sodium thiosulfate can be given if there are no further ampoules of 

hydroxocobalamin available. 
 

End points in treatment include: 

 

● Improvement in conscious state. 

 

● Hemodynamic stability. 

 

● Resolution of metabolic acidosis. 

 

Sodium thiosulfate 

 

Sodium thiosulfate 12.5 gms, (50 mls of 25% solution) IV over 10 minutes. 

 

This dose can be repeated after 30 minutes if clinical features of cyanide toxicity 

persist. 

 

End points in treatment include: 

 

● Improvement in conscious state. 

 

● Hemodynamic stability. 

 

● Resolution of metabolic acidosis. 



 

 Dicobalt edetate 

 

 This is an option if hydroxocobalamin is not available. 

 

 Give 300 mg (1 ampoule) IV over 1 minute. 

 

It is recommended to follow dicobalt edetate with 50 mls IV of 50 % dextrose, to 

avoid possible hypoglycemia. 

 

Second and third doses may be given IV at 5 minute intervals if there has not been a 

marked improvement in symptoms. 

 

Disposition: 

 

If the patient remains asymptomatic for 6 hours after ingestion and has normal arterial blood 

gases they can be discharged. 

 

All patients with moderate to severe poisoning should be admitted to a critical care unit.  

 

Seek early advice from a clinical toxicologist 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

Historical treatment of cyanide poisoning with nitrites:  

 

Before the advent of more effective agents such hydroxocobalamin and kelocyanor, cyanide 

poisoning was treated by a complex regime of nitrite therapy as follows: 

 

Nitrites oxidize hemoglobin’s iron from the ferrous state to the ferric state, thus converting 

the hemoglobin into methemoglobin. 

 

Initially amyl nitrite via inhalation was administered until an intravenous infusion of 3 % 

sodium nitrite could be established.  

 

This nitrite therapy produced significant amounts of methemaglobinemia which would the 

bind cyanide molecules to produce cyanmethemoglobinin in preference cyanide’s (lethal) 

binding on cytochrome oxidase enzymes.  

 

Immediately after the infusion of the sodium nitrite, sodium thiosulfate was then infused, to 

produce thiocyanate, which is (relatively) non-toxic and readily excreted by the kidneys. 
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