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Acute carbon monoxide poisoning (n=235)

Exclusion (n=35)
- Lung disease (n=2)
- Hypercapia in ABGA (n=5) (PaC0O, <45 mm Hg)
- Death during treatment (n=5)
- Apply mechanical ventilator (n=5)
- Transfer (n=3)
- Poisoning with other drug (n=15)

v

v

Patients able to breathe on their own (n=221)

v

Implement ABGA at early stage (n=216)

A

Final analysis 181 patients

Fig. 1. Study flow diagram. ABGA: arterial blood gas analysis,
PaCO2: partial pressure of arterial carbon dioxide.
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Table 1. Baseline characteristics of 181 acute CO intoxication patients

Variables Total (N=181) (a)(l\ll\l:éq;al (b) I-mp:;;)pma (c)(ll\]llrécg]ua ;())—\(gliue (@) vs. (b) (@) vs. (©) (b)vs. (c)
Age (yr} 53.5 (39-65) 51 (30-56) 55 (32-59) 64.5 (47-73.8) 0.002* - - -
Male (%) 103 (56.9) 21 (20.3) 39 (37.8) 43 (41.9) 0.221 - - -
Female (%) 78 (43.1) 19 (24.3) 34 (43.5) 25(32.2) 0.119 - - -
Medical history
Hypertension (%) 22 (12.1) 8(36.3) 7(31.8) 7 (31.9) 0.545 - - -
Diabetes mellitus (%) 15(8.2) 2(13.3) 5(33.3) 8 (53.4) 0.482 - - -
Intentional poisoning with CO (%) 143 (73.7) 40 (63.5) 60 (75.9) 43 (82.7) 0.059 - - -
Origin of CO
Coal briquette 175 (94.8) 60 (34.2) 77 (44.0) 38(21.8) 0.003* 0.443 0.032 0.321
Fire-related 5(2.6) 3(60.0) 1 (20.0) 1 (20.0) 0.122
Others 1(2.6) 1(3.2) - -
Duration of exposure to CO (min) 115.4 (80-300) 80 (30-120) 120 (60-300) 235 (105-540) <0.001***  0.04 0.005 0.01
Time interval from the end of 1.2 (0.6-3) 2(0.8-3) 1.2 (0.9-3) 1(0.5-2) 0.122 - - -
exposure (hr)
Systolic blood pressure (nm Hg) 115 (100-130) 120 (100-130) 120 (100-130) 110 (110-120)  0.516 = = =
Respiratory rate (/min) 23 (12-35) 18 (11-36) 29 (10-37) 26 (11-36) 0.003**
Initial GCS (points) 10 (8-15) 14 (11-15) 10 (8-13) 11 (10-14) 0.02*
Intubation inserted 56 (30.9) 0 26 (46.4) 30 (53.6) <0.001*** 0.075 0.097 0.031
AFGA findings
pH 7.43 (7.35-7.47) 7.31(7.36-7.44) 7.29 (7.10-7.37) 7.45(7.37-7.49) 0.105 - - -
PaCO, (mm Hg] 33.9 (29.5-36.4) 35.8 (33.4-40.5) 39.6 (30.5-44.5) 29 (23-30.4) <0.001*** 0.232 0.032 0.122
Mean PaCO, (mm Hg) 33(31-36.7) 37.9(36.1-40.8) 33.8 (30.8-34.9) 29.3 (27.7-31.6) <0.001*** 0.122 0.056 0.043
Pa0, (mm Hg) 192.1 190 203 188.5 0.218 - - -
(160-228.5) (145.5-240) (164-233) (160.4-212)
FHHb (%) 6.2 (2.32) 1.9 (0.12) 7.2 (2.94) 15.2 (6.23) 0.021* 0.098 0.001 0.021
FCOHb (%) 2.2 (0.1-4.3) 0.1 (0-0.3) 4.5(0.1-7.1) 6.7 (2.1-15.6) 0.001**  0.198 0.022 0.003
FMetHb 0.1 (0.02-2.1) 0.2 (0.03-0.28) 0.5(0.1-0.6) 0.4 (0.1-0.6) 1.232 - - -
Initial laboratory findings
White blood cell count 11.4 (8.1-14) 10.5 (7.5-12.1)  15.5(7.5-14) 18.1 (8.8-18.2) 1.201 - - -
(x10°/mm?)
C-reactive protein (mg/dL) 0.3 (0.1-0.6) 0.5 (0.3-0.8) 0.5 (0.3-0.6) 0.8 (0.43-1.3) 0.079 - - -
Creatinine (mg/dL) 0.7 (0.43-0.92) 0.6(0.6-0.86) 0.65(0.6-0.98) 0.7 (0.7-1.08)  0.001*  0.221 0.123 0.236
Lactate (mmol/L) 2.5 (1.5-4.1) 2.2 (1.4-3.1) 2.2 (1.4-3.6) 48(21-8.9) <0.001*** 0.67 0.85 0.043
Detectable troponin | 84 (43.3) 19 (28.6) 30 (38) 36 (68.2) <0.001**  0.921 0.032 0.001
(>0.015 ng/mL)
Prolonged QTc interval 94 (48.7) 29 (46) 40 (51.3) 25 (48.1) 0.820 - - -
Hospital admission duration (day) 2 (1.8-5) 2 (1-3) 7 (1-10) 19 (5-32) 0.010* 0.212  0.023 0.012
Clinical outcome
Cardiac injury 96 (49.5) 22 (34.9) 37 (46.8) 37(71.2) <0.001** 0.185 0.021 0.011
Cardiac arrest 0 0 0 0 - - -
Ventricular arrhythmia 0 0 0 0 - - -
DNS 0 0 0 0 - - -

Values are presented as median (interquartile range) or number (%).

CO: carbon monoxide, GCS: Glasgow Coma Scale, ABGA: arterial blood gas analysis, PaCO,: partial pressure of arterial carbon dioxide, PaO,:
partial pressure of arterial oxygen, FHHb: fraction of deoxyhemoglobin, FCOHb: fraction of carboxyhemoglobin, FMetHb: fraction of methemo-
globin, QTc: QT corrected, DNS: delayed neurology syndrome.

*p<0.05. *p<0.01. *p<0.001.
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Table 2. Comparison of initial hemoglobin levels and hemoglobin levels after 6 hours

Variable Initial results After 6 hours

Normal (N=63) Hypocapnia (N=79) Hypoxia (N=52) Normal (N=63) Hypocapnia (N=79) Hypoxia (N=52)
Carboxyhemoglobin (%) 0.9 (0.2-23.1) 13.7 (6.8-21) 12.3 (6.6-18.4) 3.2 (1.7-5.1) 6.3 (3.7-10.1) 8.2 (4.7-11.1)
Deoxyhemoglobin (%) 0.1 (0-2.1) 0.21 (0.7-0.4) 743 (3.7-11.1) 0.11 (0.1-3.1) 0.10 (0.72-0.24) 2.1 (1.7-3.1)
Methemoglobin (%) 0.1 (0-3.1) 2.1 (0.7-0.4) 1.7 (0.7-3.1) 0.1 (6.7-23.1) 1.2 (6.7-23.1) 21.5 (6.7-23.1)

Values are presented as median (interquartile range).

Table 3. Logistic regression analysis of potential factors affecting admission duration in CO intoxication patients

Variable Univariable Multivariable

OR (95% Cl) p-value OR (95% Cl) p-value
Deoxyhemoglobin (%) 1.700 (0.592-0.828) <0.001 1.722 (0.547-0.952) <0.001
Carboxyhemoglobin (%) 2.919 (1.456-5.851) 0.003 10.128 (3.345-37.025) <0.001
Coal briquette 1.095 (0.995-1.078) 0.086 0.722 (0.547-0.952) 0.021
The duration of exposure to CO (min) 36.211 (17.114-76.619) <0.001 13.533 (4.216-65.307) <0.001
Intubation insertion 77.645 (31.056-194.127) <0.001 08.647 (1.320-56.649) 0.024
Respiratory rate (/min) 1.130 (1.065-1.200) <0.001 05.568 (1.564-19.827) 0.062
Initial GCS [point) 2.145 (0.952-4.832) 0.065 1.066 (1.017-1.118) 0.008

CO: carbon monoxide, OR: odds ratio, Cl: confidence interval, GCS: Glasgow Coma Scale.
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Table 4. Multivariable models for acute CO intoxication and length of admission

Acute CO intoxication Relative risk Jack-knife SE t-value 95% Cl p-value
Increased deoxyhemoglobin (%) 3.31 0.15 234 1.04 to 5.64 <0.001
Increased carboxyhemoglobin (%) 419 0.02 7.96 1.14 t0 6.25 <0.001

Long duration of exposure to CO (min) 3.66 0.90 4,07 1.90 to 5.42 <0.001
Intubated endotracheal 2.27 0.70 3.96 1.66 to 4.54 0.004
Increased respiratory rate (/min) 0.07 0.60 -0.12 0.05to 1.1 0.905

High GCS (points) -1.75 0.65 -2.72 -3.331t00.17 0.007

CO: carbon monoxide, SE: standard error, Cl: confidence interval, GCS: Glasgow Coma Scale.
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