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Nasal Cannula Therapy in Carbon Monoxide Poisoning
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Purpose: Acute carbon monoxide (CO) poisoning is one of the most common types of poisoning and a major
health problem worldwide. Treatment options are limited to normobaric oxygen therapy, administered using a non-
rebreather face mask or hyperbaric oxygen. Compared to conventional oxygen therapy, high-flow nasal cannula
oxygen (HFNC) creates a positive pressure effect through high-flow rates. The purpose of this human pilot study is
to determine the effects of HFNC on the rate of CO clearance from the blood, in patients with mild to moderate CO
poisoning.

Methods: CO-poisoned patients were administered 100% oxygen from HFNC (flow of 60 L/min). The fraction of
COHb (fCOHb) was measured at 30-min intervals until it decreased to under 10%, and the half-life time of fCOHb
(fCOHb t1) was subsequently determined.

Results: At the time of ED arrival, a total of 10 patients had fCOHb levels >10%, with 4 patients ranging between
10% and 50%. The mean rate of f{COHb elimination patterns exhibits logarithmic growth curves that initially increase
quickly with time (HFNC equation, Y=0.3388*X+11.67). The mean fCOHbt,/, in the HFNC group was determined to
be 48.5+12.4 minutes.

Conclusion: In patients with mild to moderate CO poisoning, oxygen delivered via high flow nasal cannula is a safe
and comfortable method to treat acute CO toxicity, and is effective in reducing the COHb half-life. Our results indi-
cate HFNC to be a promising alternative method of delivering oxygen for CO toxicity. Validating the effectiveness of
this method will require larger studies with clinical outcomes.
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Fig. 1. Oxygen therapy via high flow nasal canuladevice.
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Table 1. Theclinical characteristics
Characteristics HFNC group
Patients, n (%) 10 (45.5)
Age, year, median, (IQR) 43.5(26.0, 82.0)
Sex, mae, n (%) 6 (60.0)
Smoking, n (%) 3/9(33.3)
Exposure Site
Place of residence, n (%) 7(70.0)
Public place, n (%) 3(30.0)
Others, n (%) 0( 0.0)
Sources of Carbon Monoxide
Fire, n (%) 4 (40.0)
Briquet gas, n (%) 6 (60.0)
Others, n (%) 0( 0.0)
Reason
Intentional -Suspected suicide 5(20.0)
Unintentional 5(20.0)
Unknown 0( 0.0
Consciousness
Normal, n (%) 7(70.0)
Confusion, n (%) 3(30.0)
Coma, n (%) 0( 0.0)
Other symptoms
Headaches, n (%) 5(50.0)
Gastroenteric dysfunction, n (%) 3(30.0)
Seizures, n (%) 0( 0.0)
ABGA, median, (IQR)
pH 7.4(7.4,75)
pCO, (mmHg) 35.8(28.4,39.0)
pO. (mmHg) 92.8 (66.4, 109.8)

bicarbonate (mmol/L)
Lactic acid (mmol/L)
CBC & Chemistry, median, (IQR)

22.0(18.6, 24.4)
26(2.1,4.0)

Ammonia (ug/dL) 36.0 (30.5, 40.5)
CRP (mg/dL) 0.1(0.1,0.3)
WBC (x 10°/uL) 10.2 (9.6, 11.8)
CK (IU/L) 200.5 (158.8, 303.3)
CK-MB (ng/mL) 2.3(1.1,6.1)
Troponin T (pg/mL) 0.0 (0.0, 0.0
Hb-CO % on ED arrival 235(19.5,31.2)

HFNC group, group receiving 100% oxygen from High-flow
nasal cannula; ED: emergency department, CBC: complete blood
count, CRP: C-reactive Protein, CPK: creatine phosphokinase,
CK-MB: creatine kinase-muscle/brain
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Table 2. Changes of blood carboxyhemoglobin value

S0l CHSt oe] A2

Age, Gend Smoki Blood carboxyhemoglobin value (%)*
year enaer oKing Initial 30 min 60 min 120 min 180 min 240 min
Case1l 23 Mae X 229 16.6 124 7.0 4.3
Case2 47 Mae (0] 50.4 28.0 9.6 Transfer
Case3 19 Female X 19.7 109 6.4 24
Case4 27 Mae X 24.0 14.3 9.7 52
Caseb 46 Mae 0] 46.0 29.8 19.8 10.1 58 35
Case 6 82 Female X 18.8 109 1.7 3.6
Case7 33 Female 0] 154 9.3 6.2 2.6
Case 8 41 Mae 26.3 16.3 12.2 refuse
Case9 7 Mae X 253 18.0 12.9 79 51 3.2
Case 10 76 Female X 20.9 12.8 9.4 51 35 24
* Blood carboxyhemoglobin levels were measured every 30 minutes after initial measurement.
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Table 3. Literature summary of fCOHbty, in conventional oxygen therapy

Reference Condition Year Patients,n 0. delivery Average fCOHbtm’ fCOHbtll.z'
' Sources Age, year min Range, min

Burney RE® Retrospective 1982 33 Rebreathing mask No description 137 No description

Jay GD Prospective 1987 12 Nonrebreathing mask 339 90.1+18.1  No description

Weaver LK®  Retrospective 2000 60 Nonrebreathing mask 3715 77+£25 26-148

Li CK® Retrospective 2006 43 Nonrebreathing mask 36 78+9 21-154
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