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Associations between Early Hyperoxia and Long Term Neurologic
Outcomein Acute Carbon Monoxide Poisoning

Ju Chan Kim, M.D., Byeong Jo Chun, M.D., Jeong Mi Moon, M.D., Young Soo Cho, M.D.
Department of Emergency Medicine, Chonnam National University Medical School, Gwangju, Korea

Purpose: We studied the impact of arterial oxygen tension (PaO.) on the long term neurologic outcome in patients
with acute carbon monoxide poisoning.

Methods: The study population included 311 patients who presented to emergency department with acute CO poi-
soning from January 2015 to January 2018. These patients underwent arterial blood gas testing at the time of pre-
sentation. The baseline demographic, clinical, laboratory, and clinical outcome data were recorded. The primary
outcome of interest was the long term neurologic status.

Results: The normoxia group was significantly older and it had a higher incidence of diffusion weighted MRI abnor-
mality, and this group needed multiple HBO sessions compared to the group with moderate or severe hyperoxia.
Also, the incidence of altered mentality at discharge was higher in the normoxia group than that of the moderate
hyperoxia group.

The incidence of a poor long term neurologic outcome was 11.3%. The incidence of a poor long term neurologic
outcome decreased as the PaO, increased. The PaO, was significantly lower in patients with a poor long term neu-
rologic outcome than that of the patients with a good outcome 198 (165.2 to 231.1) mmHg in the good outcome
group vs. 154 (119-162) mmHg in poor outcome, p<0.001).

In multivariate logistic regression analysis, PaO, was selected as an independent factor of the poor long-term neuro-
logic outcome (OR 0.981 (95% CI: 0.968 to 0.995))

Conclusion: Higher PaO- was independently associated with a lower incidence of a poor long-term neurologic out-
come.

Key Words: Carbon monoxide, Neurologic outcome, Oxygen pressure, Poisoning
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Acute CO poisoning
=18 years

(n:340)

Presentation from January 2015 and January 2018
Having and available PaQ, at presentation

Receiving oxygen administration

at normobaric state before arrival at ED (n=336)

A history of altered mentality before GO poisoning or Lung disease (8)
Discharge against doctor's order (5)
Different treatment protocol (4)
Transfer before final outcome determined (4)

Death on arrival (2)
Loss of follow up (2)

Finally collected (n=311)

Fig. 1. Study flow diagram.
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Table 1. Baseline characteristic of enrolled patients according to PaO, level at presentation
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it (Table 1, 2, 3).
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. . ) Moderate Severe
Totd Normoxia Mild hyperoxia hyperoxia hyperoxia pvalue
(n=311) (n=39) (n=135) (n=124) (n=13)

Age (yrs) 44 (32-57) 52 (40-65) 43 (32-57) 44 (32-55) 30(28.5-38.5) 0.001
Mae 214 (68.8) 31(79.9) 88 (65.2) 87 (70.2) 8(61.5) 0.344
Hypertension 419 (13.2) 9(23.1) 17 (12.8) 14 (11.3) 1(7.7) 0.250
Diabetes mellitus 17 (5.5) 1(2.6) 9(6.7) 6(4.8) 1(7.7) 0.748
Intentional exposure 219 (70.4) 24 (61.5) 92 (68.1) 92 (74.2) 11 (84.8) 0.271
Sources of CO 0.483

Charcoal 280 (90) 33(84.8) 119 (88.1) 115(92.7) 13 (100)

Fire 20 (6.4) 3(7.7) 10(7.4) 7(5.6) 0

Others 11(3.5) 3(7.7) 6 (4.4) 2(18) 0
Duration of exposure
0 CO (min) 115 (30-262) 60 (30-585) 115 (30-300) 120 (30-240) 60 (30-135) 0.442
Timeinterval from
last exposure (hr) 1.5(0.8-3) 1.3(0.8-3) 1(0.5-3) 2(1-3) 0.9 (0.5-2.8) 0.225
Systolic Blood

110 (100-120) 110 (100-127) 110 (102-120) 110 (100-125) 105 (100-120) 0.315
pressure (mmHQ)
Initial Glasgow
Com Scale 15 (11-15) 15 (12-15) 15 (8-15) 15 (14-15) 15 (8-15) 0.062
Table 2. Clinical course of enrolled patients according to PaO, level at presentation
) . ) Moderate Severe
Total Normoxia Mild hyperoxia hyperoxia hyperoxia pvaue
(n=311) (n=39) (n=135) (n=124) (n=13)

Treatment with HBO*

HBO indication 233 (74.9) 30 (76.9) 103 (76.3) 90 (72.8) 10 (76.9) 0.895

Timeinterval to HBO' (min) 66 (44-115) 80 (43.5-133) 75 (47-130) 60 (40.5-80) 60 (50-75) 0.118

More than one session 34/224 (15.2) 8/29 (27.6) 21/97 (21.8) 5/90 (5.6) 0/8 (0) 0.002
Clinical Course

Respiratory failure 35(11.3) 6 (15.4) 20 (14.9) 7 (5.6) 2(15.4) 0.089

Cardiac injury 137 (44.3) 21(55.3) 62 (46.3) 49 (39.5) 5(38.5) 0.335

Altered mentality at discharge 13(4.2) 2(5.3) 10(7.5) 0(0) 1(7.7) 0.023

Hospitalization duration (days) 2(1-5) 2(1-8) 2(1-5) 2(1-9) 2(1-4.5) 0.208

HBO*: Hyperbaric oxygen therapy
Timeinterval to HBO': timeinterval from arrival at ED to HBO
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Table 4. Category of PaO, at presentation according to long-term neurologic outcome

Normoxia Mild hyperoxia Moderate hyperoxia Severe hyperoxia o
(n=39) (n=135) (n=124) (n=13) pvalue
Good outcome 30(76.9) 113 (83.7) 121 (97.6) 12 (92.3) <0.001
Poor outcome 9(23.1) 22 (18) 3(24) 1(7.7)
Table 5. Univaritae and multivariate analysis for predictor of long term neurologic outcome
Variables Unadjusted OR (95% CI) Adjusted OR (95% ClI)
Initial Glasgow Coma Scale 0.760 (0.699-0.827) 0.750 (0.636-0.884)
Age (yrs) 1.044 (1.022-1.066) 1.037 (0.991-1.085)
Initial arterial HCO5 (mmol/L) 0.638 (0.774-0.903) 0.954 (0.813-1.120)
White blood cell count (< 10%/mm) 1.151 (1.084-1.221) 1.045 (0.927-1.178)
Detectable troponin | (>0.015 ng/mL) 15.000 (5.134-43.828) 0.150 (0.023-0.988)
The duration of exposure to CO 1.003 (1.002-1.004) 1.002 (1.000-1.004)
Creatinine (mg/dL) 17.999 (6.114-57.927) 1.675 (0.367-7.645)
Initial PaO, at presentation (mmHQ) 0.981 (0.968-0.995)
Carboxy hemoglobin (%) 1.031 (1.003-1.059)
C-reactive protein (mg/dL) 1.489 (1.255-1.767)
Prolonged QTc interval 0.518 (0.282-1.197)
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