CARBON MONOXIDE POISONING
Introduction:

· Carbon monoxide (CO) is produced by incomplete combustion of carbon containing compounds such as wood.

· Detrimental effects are related to tissue hypoxia from decreased oxygen content and a shift of the oxyhemoglobin dissociation curve to the left

· CO also binds to cytochrome oxidase impairing mitochondrial function. 

· Muscle activity is affected by CO by binding to myoglobin.
Sources
· Sources of carbon monoxide include tobacco smoke
· Paint remover (methylene chloride).
· Motor vehicles exhaust gases. Engines produce up to 5-7% co and more when it is idling. A 15cc petrol engine idling in a closed garage would kill in 10min.

· Domestic heating appliances due to incomplete combustion e.g. jikos

· Structural fires where things like mattresses burn.

· Co from industrial processes like in iron and steel works.
Toxicokinetics
· The lungs rapidly absorb carbon monoxide, which avidly combines with hemoglobin at 230 to 270 times greater affinity than oxygen. 

· Elimination occurs exclusively through the lungs; the half-life of carboxyhemoglobin in room air is 3 to 4 hours depending on minute ventilation. 

· Administration of 100% oxygen shortens the half-life to 30 to 40 minutes. 

· Hyperbaric oxygen (100% oxygen at 2.5 atm) further reduces the half-life to as little as 15 to 20 minutes

Pathophysiology
Physiology
· CO toxicity results from impaired oxygen delivery and utilization, which lead to cellular hypoxia. 
· Areas of poorly developed anastomotic vessels and high metabolic activity (e.g. brain, heart) are particularly susceptible.

· Inhalation of carbon monoxide replaces oxygen on the hemoglobin molecule, leading to a relative anemia.

· COHb impairs the release of oxygen from hemoglobin by increasing oxygen binding to hemoglobin
· CO saturates myoglobin in three times higher concentration than skeletal muscle. 
· The resultant myocardial depression and hypotension cause ischemia and potentiate the hypoxia induced by impaired oxygen delivery
· Dissolved co also interferes with some vital cellular enzymes.

Delayed Neurologic Deterioration
· Delayed neurologic deterioration usually becomes apparent within 2 to 3 weeks of the carbon monoxide exposure, but it may occur as early as 2 days later.

Clinical presentation
Acute
· Patients presenting with acute poisoning may display weakness, fatigue, and "amnestic confabulatory state," apathy, impulsiveness, and distractibility. 

· There may be fecal and urinary incontinence.

· There are often abnormal motor, sensory, and cerebellar findings, including abnormal reflexes.

Chronic
· Chronically poisoned patients typically present with combinations of the following: severe headache, nausea, vomiting, and abdominal pain; weakness and fatigue; insidious intellectual deterioration with decreased cognitive functioning and difficulties thinking, especially at work; dizziness; paresthesias; and changes in vision. 

· In the active stage of poisoning, they may have hypertension, hyperthermia, and cherry skin.

· One may find homonymous hemianopsia, papilledema, scotoma, and flame-shaped retinal hemorrhages.

Effects mechanism

· Formation of carboxyhemoglobin

a) Decreases oxygen-carrying capacity

b) Shifts oxyhemoglobin dissociation curve to left, decreasing oxygen release to tissues

· Binding to intracellular heme proteins (cytochrome oxidase, cytochrome P-450)

a) Interrupts cellular respiration and oxygen use

b) Causes lactic acidosis

· Binding to myoglobin

a) Decreases oxygen extraction

b) Impairs function of skeletal and cardiac muscle

Treatment
Stabilization
· Immediate removal from the contaminated environment, control of airway, support of breathing with ventilation, 100% O2, and the institution of intravenous lines and cardiac monitoring are the initial priorities
Autopsy findings
· Adequate history may give a clue as to the cause of death.

· Most striking is the colour of the skin especially in areas of lividity. 
· Cherry pink colour due to carboxyhaemoglobin. 
· This occurs if the co concentration in blood is above 30%. 
· Below 20% no colouration is seen. 
· In anaemic the colour may be faint.
· Internally the blood and tissues appear cherry- pink.

Other suggestive indications
· Add a few drops of blood to 10% NaOH on a white tile. 
· Normal blood will turn brownish green due to methaemoglobin but if co is present, it remains pink.

· Blood is analysed for co concentration using spectrophotometry.

