
 
 
 
 
 
 
 
 
 
  

Sources of Cyanide 
Industry 

Electroplating, Metal processing, Ore Extraction, 
Photographic processes 

 Synthetic rubber and plastic production 
 Pesticides and PCP manufacturing 
Plant Cyanogenic Glycosides 
 Amygdalins 

Bitter almonds, apricot seeds, peach, apple, 
plum, and pear pits 

 Others 
Cherry Laurels (prunasin), Sorghum (dhurrin), 
cassava and certain lima beans (Linamarin) 

Combustion 
Burning of polyurethane and polyacrylonitrile 

Nitroprusside 
gtt > 4 mcg/kg/min can produce toxicity in 5-10 hours-
metabolic acidosis is an early sign 

 
 
 

Toxin Category:  Cellular Toxin 
Forms of Cyanide:  Hydrogen Cyanide (HCN), K+, Na+ and Ca++ salts 
Mechanism of Action:  Cyanide is a highly reactive molecule which acts as a chemical asphyxiant.  Cyanide (CN), along with 
Hydrogen Sulfide (H2S) and Carbon Monoxide (CO) are considered cellular toxins because they directly interfere with cellular oxygen 
utilization by binding to and inhibiting the a-a3 portion of the electron transport chain. This is the terminal step in the aerobic metabolism of 
glucose in which O2 acts as an electron doner and is converted to H2O.  Aerobic metabolism generates a net total of 36 ATP per molecule of 
glucose.  When a cellular toxin blocks the ETC, the organism must produce ATP by anaerobic mechanisms, producing only 2 ATP per 
molecule of glucose.  Since the Krebs cycle is in turn blocked, pyruvate is converted to lactate to preserve anaerobic metabolism.  Profound 
lactic acidosis ensues and end-organ failure from acidosis and ATP deprivation rapidly follows.  Cyanide is metabolized by at least 4 
pathways.  80% of elimination occurs by the enzyme rhodanese, which in the presence of thiosulfate converts cyanide to thiocyanate. This is 
excreted by the kidney.  The rate-limiting step in this pathway is the presence of adequate thiosulfate.  An alternative pathway detoxifies 
cyanide by converting HCN + hydroxocobalamin (vitamin B12a ) to the non-toxic cyanocobalamin (B12). 
 

Signs and Symptoms 
Central Nervous System 

Headache, obtundation, seizure, coma, arterialization of 
retinal veins 

Cardiopulmonary  
Early Stage:  Dyspnea, hypertension, tachycardia, 

 dysrhythmia 
 Late Stage:  Apnea, hypotension, bradycardia, asystole 
Gastrointestinal 
 Nausea, Vomiting, GI Irritation 
Other 

Odor of bitter almonds on breath 20-40% of the 
population can’t detect this odor 
Absence of cyanosis & bright red venous blood 
 

 
 
 

Differential Diagnosis 
Other Cellular Toxins 
 Carbon Monoxide 
 Hydrogen Sulfide 
 
Causes of Anion Gap Acidosis 
 C CO, Cyanide 
 A Alcoholic ketoacidosis 
 T Toluene 
 M Methanol 
 U Uremia 
 D Diabetic ketoacidosis 
 P Phenformin, Paracetamol 
 I Isoniazid, Iron, Ibuprofen 
 L Lactate 
 E Ethylene Glycol 
 S Salicylates, Starvation 
 
 

Laboratory Findings 
Cyanide Levels:  Symptoms start at levels > 0.5mcg/ml (nl is 
up to 0.04 mcg/ml: Do not wait for cyanide levels! 
 
Lactate:  Serum lactate > 10 mmol/L is highly predictive of 
toxic cyanide levels 
 
ABG:  Profound anion-gap metabolic acidosis with high PO2:  
Arteriolization of venous blood (decreased oxygen extraction); 
elevated PvO2 
 
Chem 7:  Low HCO3 
EKG:  Tachy or brady dysrhythmias 
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EXTREMELY IMPORTANT PEARL—Smoke Inhalation:  Up to 2/3 of patients presenting from closed 
space fires with evidence of smoke inhalation (soot at mouth, nares, sputum, etc) and who have altered mental status and/or 
hypotension have CYANDIE poisoning with levels in the toxic range!  They should be treated!  Concomitant CO poisoning is 
also likely but does not contribute to the mortality as strongly as does the cyanide toxicity. 
 
Smoke inhalation is not just CO poisoning:  CO is not the usual cause of death—Cyanide is the more likely toxin  
Plasma lactate >10 mmol/L sensitive and specific for CN poisoning in setting of smoke inhalation 



 Treatment 
1.   Airway and Breathing:  Support airway and respiration with intubation as needed using 100% 

Oxygen 
2.   Circulation:  Support BP and HR using any medication that works 
3.   Give antidote ASAP after the diagnosis is made or strongly suspected:  
 
 Cyanide Antidote Kit 

•   Nitrites:  Nitrites induce methemoglobinemia which is thought to be one of the mechanisms by which detoxification 
occurs.  Other mechanisms have been gaining popularity. 

Amyl Nitrite can be given as a temporizing measure before an IV has been established.  Break an amyl 
nitrite perle and have it introduced to the patient’s respiratory system via the intake of the BVM or by 
holding it under the patient’s nose if not intubated.  Have the patient inhale one perle for 30 seconds every 1 
minute until the sodium nitrite is given.  Omit this step if sodium nitrite is readily available. 
 
Sodium Nitrite as a 3% solution is administered over 4 minutes.  Adult dosage is 300 mg or 10 cc.  
Pediatric dosage is 6 mg/kg.  Since methemoglobin is created, do not administer sodium nitrite if there is 
proven, or strongly suspected, concomitant carbon monoxide poisoning, such as can occur in a victim of a 
house fire.  If 50% of the hemoglobin in the body is carboxyhemoglobin (CO) and the other 50% is 
methemoglobin, then there is no oxyhemoglobin!  For CO + CN poisoning administer thiosulfate only.  

 
•   Thiosulfate:  Thiosulfate potenitates the action of rhodanese to detoxify cyanide to thiocyanate.  It is safe to give 

empirically without fear of hypotension or exacerbation of CO poisoning.  Although it has been shown to be effective 
as a solo-treating agent in cyanide poisoning, this type of use is reserved for cases in which sodium nitrite is 
contraindicated.   
50 ml of the 25% solution (12.5 g) is given IV at the rate of 3-5 ml/ minute.  Pediatric dose is 1.65 ml/kg up to 50 ml.  
Thiosulfate can be re-administered in one hour if symptoms persist or recur.  
 

Hydroxocobalamin (CyanoKit®):  Hydroxocobalamin can be administered in the absence of the Cyanide 
Antidote Kit (although high-dose solution may not be available in the United States). It is routinely used in Europe for acute 
and chronic cyanide poisoning. It is considered DOC in patients with suspected CO toxicity. Hydroxocobalamin combines 
with cyanide to form cyanocobalamin (vitamin B-12), which is renally cleared, with few adverse effects. Co-administration of 
sodium thiosulfate improves detoxification. 70 mg/kg (not to exceed 5-10 g) IV over 30 min; may be administered more 
rapidly in cardiac arrest. 

•   Repeat prn; not to exceed 15g 
 

4.  Gut Decontamination:  Although charcoal has low affinity for cyanide, it will effectively bind the    doses typically 
ingested.  Give charcoal then lavage and re-administer charcoal.  
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1991 Baud Study: looked at smoke inhalation victims with blood drawn at scene; CN rapidly dissipates from smoke inhalation 
survivors; of 109 victims, those who survived had blood CN concentrations less than accepted thresh�old for toxicity (<1 
mg/L or 39-40 μmol/L); victims who died had high CN levels (>3 mg/L [lethal]); surmised that CN significant factor in death 
from smoke inhalation. 
 
Borron, et al:  Similar to 1991 Baud study (69 patients with soot in nose and mouth and altered mental status), but treated with 
hydroxycobalamin (HCBA) at scene; 67% had blood CN concentrations >1 mg/L (>40 mmol/L); 50 survived and 19 died; 
blood CN 3 times higher in cardiac arrest victims, compared to those without cardiac ar�rest at scene; in those without CN 
poisoning, COHb levels lower (suggests correlation between COHb and CN); no correlation seen between CO concentrations 
and cardiac arrest; comparison with Baud study — in patients with borderline CN toxicity, survival 62% if no antidote given 
(74% if HCBA given); in those with lethal concen�trations of CN, 0% survival without antidote (50% survival with antidote). 
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