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Cardiovascular M anifestations and Clinical Course after Acute
Carbon Monoxide Poisoning

In Soo Lee, M.D., Yoon Seok Jung, M.D., Young Gi Min, M.D.,
Gi Woon Kim, M.D., Sang Cheon Choi, M.D.

Emergency Department, Ajou University School of Medicine, Suwon, Korea

Purpose: The aim of this study was to evaluate the cardiovascular manifestations and clinical course in patients

with acute carbon monoxide poisoning.

Methods: A retrospective study was conducted over a 36 month period on consecutive patients who visited an

emergency medical center and were diagnosed with acute carbon monoxide poisoning. A standardized data extrac-

tion protocol was performed on the selected patients.

Results: A total of 293 patients were selected during the study period. Cardiac manifestations were observed in
35.2% (n=103) of the patients: hypotension in 11 patients (3.8%), ECG abnormalities in 44 patients (15.0%) and
cardiac enzyme abnormalities in 103 patients (35.2%). Echocardiography was performed on 56 patients with car-

diac toxicity: 12 patients had abnormal results (5 patients with global hypokinesia and 7 patients with regional wall

akinesia). Five patients died within 3 hours after ED admission, and the remaining patientswere discharged alive. At

3 months after discharge, none of these patients had died.The SOFA scores in the severe cardiac toxicity group

and non-severe cardiac toxicity group at the time of arrival were 2.53+2.29 and 2.19+2.12, respectively (p=0.860).

Conclusion: Cardiovascular manifestations occurafter acute CO poisoning at arateof 35.2%. Even those with

severe cardiovascular toxicity recovered well within 10 days after admission. Therefore, the importance of cardiac

toxicity after acute CO poisoning is not significant initself in the clinical course, and the short-term prognosis of car-

diac toxicityis unlikely to be unfavorable in acute CO poisoning.
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Table 1. Comparison of the cardiovascular toxicity group and non-cardiovascular toxicity group

Cardiovascular toxicity group

Non-cardiovascular toxicity

(n=103) (n=190) p-value

Characteristics

Age,y 41.0+17.7 36.1+15.7 0.01

Gender (male:female) 1:05 1:0.6 0.58

Exposure (accidental :intentional) 1:18 1:05 0.000

Ethanol, median (IQR) 10.1(37.2) 38.4 (136.4) 0.003

Exposure duration, median (IQR) 180 (541) 60 (150) 0.000

Time to Tx, median (IQR) 251 (552) 179 (300) 0.003

HBOT performed 75 46 0.001
Generad

Hb, mean+SD 145+19 14.3+1.6 0.300

COHb, mean+=SD 14.8+125 10.6+10.6 0.002

Glucose, mean=+SD 142.2+99.6 108.5+26.5 0.000

Lactate, mean=SD 4.4+34 21+14 0.000

CK, median (IQR) 278 (1890) 82 (37) 0.001
Brain

GCS, mean*=SD 11.7+£35 14.2+3.3 0.000

LOC duration, median (IQR) 260 (611) 0(119) 0.000

CT/MRI abnormal 49 2 0.000
Heart

CK-MB, median (IQR) 7.8 (498.8) 1.7 (0.7) 0.000

TnT, median (IQR) 0.049 (0.132) 0.003 (0.007) 0.000
Lungs

PaO,, mean+SD 230.8+140.2 2229+135.0 0.64

BE, median (IQR) -5.0(6.7) -2.3(2.6) 0.000
Kidneys

BUN, mean+SD 17.8+10.0 12.8+4.9 0.000

Cr, mean=SD 1.2+04 1.0+04 0.000
Liver

AST, mean=SD 98.2+183.9 26.1+17.3 0.000

ALT, mean+SD 50.1+=74.7 22.8+17.8 0.000
Pancreas

Lipase, mean=SD 88.2+21.4 48.3+25.0 0.000
SOFA score

SOFA score, mean+SD 22+21 21+20 0.76

Tx: treatment, HBOT: hyperbaric oxygen therapy, Hb: hemoglobin, COHb: carboxyhemoglobin, CK: Creatine Kinase, GCS: Glasgow
Coma Scale, LOC: Loss Of Consciousness, CT: Computed Tomography, MRI: Magnetic Resonance Image, CK-MB: Creatine Kinase-
Myocardial Band, TnT: troponin-T, BE: base excess, BUN: blood urea nitrogen, Cr: serum creatinine, AST: aspartate aminotransferase,

ALT: alanine aminotransferase
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Table 2. Comparison of the severe cardiovascular toxicity group and non-severe cardiovascular toxicity group

Severe cardiovascular toxicity

Non-severe cardiovascular toxicity

(n=7) (n=96) p-vaue

Characteristics

Age,y 443+23.1 41.0+175 0.63

Ethanol, median (IQR) 10.3(16.4) 10.0 (51.6) 0.52

Exposure duration, median (IQR) 408.6+265.6 534.6+914.1 0.72
Genera

COHb, mean+=SD 26.5+15.6 14.3+12.1 0.01

Lactate, mean=+SD 7.3+2.6 42+34 0.02

CK, median (IQR) 646 (2745) 753 (4042) 0.61
Brain

GCS, mean=SD 9.6£39 11.8+3.4 0.10

LOC duration, median (IQR) 491.0 (416) 371.5(735) 0.96
Heart

CK-MB, median (IQR) 19.0 (54.6) 12.7 (44.2) 0.85

TnT, mean+=SD 0.16+0.13 0.15+0.30 0.91
Lungs

PaO,, mean+SD 227.8+139.0 230.9+140.8 0.95

BE, median (IQR) -8.6 (13.6) -5.2(5.23) 0.05
Kidneys

BUN, mean+SD 15.9+3.7 17.9+10.2 0.60

Cr, mean=SD 1.1+0.2 1.2+0.5 0.55
Liver

AST, median (IQR) 49 (222) 51 (177) 0.40

ALT, median (IQR) 21.3+14.7 51.5+46.3 0.30
Pancreas

Lipase, median (IQR) 75 (221) 85 (158) 0.59
SOFA score

SOFA score, mean+SD 25+23 22+21 0.86

COHb: carboxyhemoglobin, CK: creatine kinase, GCS: Glasgow Coma Scale, LOC: loss of consciousness, CK-MB: creatine kinase-
myocardial band, TnT: troponin-T, BE: base excess, BUN: blood urea nitrogen, Cr: serum creatinine, AST: aspartate aminotransferase,
ALT: aanine aminotransferase, SOFA: sequential organ failure assessment
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