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Non-invasive Screening for CO and MET

The detection of carbon monoxide poisoning is becoming increasingly
important to prehospital providers. Invisible and odorless, CO fails to
produce reliable signs or symptoms in poisoned patients that might alert
health care providers or even patients themselves of significant poisoning.
CO is the leading cause of poisoning deaths in every industrialized

nation.

And while exact mechanisms are poorly understood, long term effects in
survivors of CO poisoning include up to triple the incidence of
cardiovascular events and deaths as well as disabling neurologic
conditions. With increased awareness and availability of devices to
measure CO in patients, the challenges of detecting CO poisoning should
begin to decline. Prehospital providers using non-invasive CO screening
devices are better prepared to assess and treat CO poisoned patients who
might otherwise be missed.

Two technologies currently exist for field measurement of CO in people:
CO-Oximetry and exhaled CO breath monitors. CO-Oximeters are pulse
oximeters that utilize multiple wavelengths of light to detect not only
oxygen saturated blood cells (oxyhemoglobin) but also carbon monoxide
saturated blood cells (carboxyhemoglobin) and blood cells that have been
chemically converted to methemoglobin. While many protocols exist for
prehospital use and interpretation of CO levels, none have been published
for prehospital evaluation of methemoglobin (METHb) levels.
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carboxyhemoglobin: it cannot carry oxygen and causes oxygen already

bound to blood cells not to release itself into the body. The result is significant oxygen deficiency (hypoxia). Unlike
CO poisoning, methemoglobinemia is relatively uncommon outside of medical settings. Most cases are caused by
oxidizing drugs or chemicals. Worldwide, the leading cause of MET poisoning is the anti-malaria drug dapsone. While
dapsone use is on the rise in the United States (for prevention of pneumocystis pneumonia in transplant patients on
immune suppressants), the greatest cause of MET poisoning is benzocaine, a topical anesthetic agent used for
numbing sensitive areas of the body. Absorption of benzocaine-containing sprays through mucous membranes or
skin during intubations, endoscopies, bronchoscopies, and other procedures can induce significant MET poisoning.

Other acquired causes of MET poisoning include lidocaine and nitrates such as nitroglycerine, nitric oxide, or water
sources contaminated by runoff containing nitrogen based fertilizers. The gastrointestinal tract of newborns may
promote growth of gram negative organisms that induce MET poisoning usually associated with prolonged (= 7
days) infantile diarrhea. Methemoglobinemia can also occur as an inherited condition.
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Assessment of methemoglobinemia

Like CO, the signs and symptoms of MET poisoning are vague and appear flu-like. Following an endoscopic
procedure, patients may mistakenly believe they contracted a cold or flu virus while in the procedure lab. Symptoms
in such cases are more likely related to methemoglobinemia than viral illness. Assessment of methemoglobinemia is
by percentage of hemoglobin found in the ferric state. Treatment is typically reserved for symptomatic patients with
MET levels above 30 percent. Untreated, methemoglobin has a half life (time for half the MET to be eliminated from
the body) of roughly 55 minutes. Methemoglobin is continuously produced and eliminated in the body, and normal
levels should not exceed 2 — 3 percent. Unlike CO poisoned patients, MET poisoning typically results in cyanosis at
levels above 15 percent. Levels above 60 percent are lethal.

Treatment for methemoglobinemia is intravenous methylene blue dosed at 1 to 2 milligrams per kilogram of patient
weight given over 5 minutes. Improvement is typically seen within 30 minutes. An additional dose of 1 milligram per
kilo can be given at 30 minutes if improvement is not evident. Pediatric dosing (recommended only for children over
6 years old) is 1 milligram per kilo given intravenously over 5 minutes. Administration of methylene blue will
completely skew readings and measurements of pulse oximeters, CO-Oximeters, and many lab instruments for at
least 30 minutes.

Only one prehospital device is presently capable of measuring both CO and MET: the RAD-57cm™ (Masimo
Corporation, Irvine, Calif. — Masimo.com). While some question the value of having technology capable of measuring
a relatively uncommon prehospital condition, there is considerable benefit in using MET to confirm the accuracy of
CO readings. A phenomenon common to most CO-Oximeters (including both blood gas analyzers and pulse co-
oximetric devices) is a tendency to report falsely elevated CO readings in the presence of significant
methemoglobinemia. While there are no published data on the accuracy of the RAD-57 in MET poisoned patients,
the technology employed is strikingly similar to CO-Oximetric blood gas analyzers. As such, a user should be slightly
suspicious of elevated CO readings when MET levels exceed 3 percent and be downright distrustful of reported CO
values when MET levels exceed 5 percent.

Here's an example of using MET to confirm CO. You are called to a 45-year-old female complaining of flu-like
symptoms. The first response engine company reports a SpCO level of 45 percent using obtained with their RAD-57.
They are not able to detect CO in the residence using a four gas meter. The hyperbaric chamber is 150 miles away,
necessitating air medical transport. You assess the patient using a RAD-57cm and obtain a SpCO level of 42 percent
and a SpMET level of 10 percent. Further questioning reveals the patient had a bronchoscopy yesterday at an
outpatient surgery center and has been ill since her return home. You decide the reported CO level is likely to be
falsely elevated because of methemoglobinemia and elect not to fly the patient for hyperbaric treatment. On arrival
at the emergency department, a methemoglobin level of 10 percent is confirmed and the actual CO level is
determined to be 2 percent. A wise use of technology? You betcha.

The practice of screening for CO and MET can be incorporated into EMS protocols using the following caveats:

Screening for CO and MET using a RAD-57cm ™ CO-Oximeter
1. Transport any symptomatic patient regardless of readings
Rules:
2. For any SpCO reading > 5%, always check SpMET%
SpCO% Interpretation (carboxyhemoglobin):

0 —-5% Normal in non-smokers

Normal in smokers
5 —10% For non-smokers, assess for s/s, treat with high flow O2 if present

10 — 15% (In any patient) assess for s/s, treat with high flow O2 if present

. High flow O2 X 30 minutes then reassess

> 15% . If SpCO remains > 10% or s/s present, consider transport
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> 30%o, or

unconscious, of consider immediate transport to closest hyperbaric treatment facility
pregnant

SPMET26 Interpretation (methemoglobin):

0—-3% Normal in all patients
> 3% SpCO level may be suspect — interpret cautiously
> 5% Do not base treatment/transport decisions on SpCO readings

. Clinically significant MET

> 10% . Assess for s/s, consult medical control for direction

. Assess for s/s, provide high flow 02, and transport

> 30% . Consider treatment with intravenous methylene blue
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Mike McEvoy is the EMS Coordinator for Saratoga County and the EMS Director on the Board of the New York State
Association of Fire Chiefs. Formerly a forensic psychologist, he is a clinical specialist in Cardiac Surgery and teaches
Critical Care Medicine at Albany Medical College. Mike is a paramedic for Clifton Park-Halfmoon Ambulance, chief
medical officer for West Crescent Fire Department, and past chair and current member of the New York State EMS
Council.

He is the fire-EMS editor for Fire Engineering magazine and recently published a book titled "Straight Talk About
Stress for Emergency Responders." Mike is a popular speaker at fire, EMS, and medical conferences and in his free
time, is an avid hiker and winter mountain climber. To contact Mike, e-mail Mike.McEvoy@firerescuel.com.
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