Carbon Monoxide and SpCO% Measurement

Carbon monoxide (CO) is a colorless, odorless, invisible gas byproduct of most combustion reactions.  CO is also produced from metabolism of methylene chloride, an agent found in paint strippers.  CO is the most common cause of poisoning deaths worldwide.  Classic symptoms include headache, altered mental status, shortness of breath, and nausea or vomiting.  However, symptoms are often vague, rarely correlate to blood saturations of carboxyhemoglobin and frequently resemble other medical conditions such as viral illness, gastroenteritis, migraine, and acute coronary syndrome.  CO poisoning is often missed; CO screening should be performed on all EMS patients, firefighters during rehabilitation, and all occupants of buildings with carbon monoxide detector alarm activations.  CO-oximetry utilizes multiple wavelengths of light (both visible and invisible spectra) to measure oxyhemoglobin, carboxyhemoglobin, and (optionally) methemoglobin.  When using CO-oximetry, attention to proper probe placement and shielding from extraneous light sources improves accuracy of measured SpCO levels.  Elevated methemoglobin levels will falsely raise SpCO readings.  Fetal hemoglobin has greater affinity for CO; pregnant patients should be treated more aggressively and receive early consideration for hyperbaric referral.   Critically ill patients may have increased levels of carboxyhemoglobin related to the severity of their illness/injury.  SpCO measurement should not replace clinical judgment.  Any symptomatic patient should receive further medical evaluation.
Firefighter Rehab
1. Measure any firefighter exposed to smoke (including pump operators and command staff)

	0 – 5%
	Considered normal

	5 – 10%
	Considered normal in a smoker

	> 10%
	Abnormal in any person – consider high flow oxygen

	> 15%
	Significantly abnormal in any person – treatment mandated


2. Initial CO assessment parameters:

3. CO reassessment parameters:

	0 – 5%
	Acceptable for return to firefighting activities if medically cleared

	5 – 10%
	Consider high flow oxygen until < 5% regardless of symptoms

	> 10%
	Abnormal, assess for symptoms, consider high flow oxygen

	> 15%
	Significantly abnormal, treatment mandated, consider transport


Carbon Monoxide Alarms (CO Detector Alarm Activation)
1. Atmospheric monitoring following Fire Department SOGs

2. Screen all building occupants for CO symptoms and measure SpCO%

a. If EMS is not on scene, FD should assess occupants and measure SpCO

b. Suspect CO exposure if multiple patients > 3% (non-smokers) or > 8% (smokers)

c. Occupants closest to CO source will have higher SpCO% (relay this information to Fire Department interior personnel)
3. Treat any symptomatic patient(s) with high flow oxygen regardless of SpCO reading and consider transport

4. Follow “Routine Assessment” parameters (below) for asymptomatic patients with abnormal SpCO readings

All Patients (Routine Assessment)

1. The vague nature of CO symptoms and lack of correlation to carboxyhemoglobin blood levels suggest routine assessment of SpCO in every patient
2. Initial CO assessment parameters:

	0 – 5%
	Considered normal in non-smokers.  When > 3% with symptoms, consider high flow oxygen and evaluate environment for CO sources.  Consider measuring others in same room/office/vehicle as patient.   In absence of symptoms, no further medical evaluation of SpCO needed.

	5 – 10%
	Considered normal in smokers, abnormal in non-smokers.  If symptoms are present, consider high flow oxygen and inquire if others are ill.  Alert Fire Department.

	10 – 15%
	Abnormal in any patient.  Assess for symptoms, consider high flow oxygen.  Evaluate environment for CO sources.

	> 15%
	Significantly abnormal in any patient.  Administer high flow oxygen, assess for symptoms, consider transport.  Evaluate environment for CO sources.

	> 30%
	Consider transport to hyperbaric facility (some experts recommend hyperbaric referral for any patient > 25% or with altered mental status or pregnant).


3. CO reassessment parameters:

	0 – 5%
	If symptoms persist, recommend transport regardless of SpCO readings.   If symptoms resolved, no further medical evaluation of SpCO needed.

	5 – 10%
	If symptoms persist, recommend transport regardless of SpCO readings.  If symptoms resolve and SpCO remains > 5% in any patient, recommend further medical evaluation.  Non-smokers should be encouraged to have their home/work environment evaluated for CO.

	10 – 15%
	If symptoms persist or SpCO remains > 10% in any patient, recommend transport.  Encourage patient to have home/work environment evaluated for CO.  

	> 15%
	Recommend transport regardless of symptoms.  Ensure that others in patient’s home or workplace are not ill.

	> 30%
	Consider transport to hyperbaric facility (some experts recommend hyperbaric referral for any patient > 25% or with altered mental status or pregnant).
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