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Carbon monoxide (CO) poisoning is the second most common 
cause of fatal poisoning in the United States (1). It can be likened to 
the tip of an iceberg. It is suspected to be the most common cause 
of fatal poisoning worldwide, especially given the underreported 
cases in Asia and Europe (2-4). 

The primary target tissues for CO poisoning are the brain and 
the myocardium. The major morbidity and mortality related 
to CO poisoning are mainly due to cardiac and neurological 
dysfunctions.

The long-term neurological effects of CO poisoning are well 
reported as delayed neurological sequelae in the literature and 
can occur 4 days to 5 weeks after CO exposure. The reported 
incidence varies widely, from 3% to 40% of patients (5). Reported 
neurological effects include cognitive impairment and affective 
disorders (6).

Besides neurological sequelae, the long-term effects of CO 
poisoning in the myocardium remain an important issue, and 
long-term mortality is known to increase, particularly if myocardial 
injury occurs in severely intoxicated cases. The cardiovascular 
complications of CO poisoning include acute myocardial ischemia, 
cardiomyopathy, left ventricular dysfunction, pulmonary edema, 
and arrhythmia.

A cohort of patients who suffered an acute myocardial injury 
caused by moderate to severe CO poisoning and followed long-
term follow-up (median 7.6 years) had a mortality rate of 24% 
(7). The mortality rate among poisoned patients with myocardial 

injury was more than twice that of poisoned patients without 
signs of cardiac injury, and it is projected to be three times that 
of a comparable, unpoisoned cohort. With a mean age of 47 
years, the study population was young and had a low incidence 
of identified cardiac diseases or risk factors associated with them, 
except for smoking (7).

Based on initial ED results, Cha et al. (8) found that the incidence 
of cardiomyopathy was as high as 74.4% (32 of 43 patients) in 
CO-poisoned patients with cardiac injury. They also reported the 
incidence and patterns of CO-induced cardiomyopathy as global 
left ventricular dysfunctions (51.2%), non-cardiomyopathy (25.6%, 
and Takotsubo-like cardiomyopathy (23.2%).

The risk of myocardial infarction after CO poisoning is another 
concern related to moderate-to-severe CO poisoning. Acute 
myocardial infarction has been reported from increased 
thrombogenicity due to CO poisoning (9). 

In a cohort study with a population-based design conducted 
across the country, Huang et al. (3) found that after adjusting 
for other independent predictors involving older age, male sex, 
and underlying comorbidity of hypertension, diabetes, and 
renal disease, CO-poisoned patients had an increased risk of 
myocardial infarction, with an incidence rate of 1.45 compared 
to the non-CO-poisoned patients. However, another study that 
evaluated the relationship between coronary artery health and 
the development of cardiomyopathy in CO-poisoned patients 
with myocardial injury showed that not all patients with CO-
induced cardiomyopathy require coronary artery evaluation 
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(10). In general, patients with underlying coronary artery 
disease (CAD), persistent LV dysfunction, or risk factors for CAD 
may benefit from additional testing, such as angiography and 
revascularization (11).

In summary, the rates of cardiac disease-related complications 
and mortality were 2 to 3 times higher in CO poisoning patients 
who experienced acute phase cardiac injury over the course of a 
long-term (7-8 years) follow-up than in patients without cardiac 
injury (7). Early detection of cardiac damage in CO poisoning 
patients is crucial for determining whether to proceed with 
additional therapy or to forecast mortality and morbidity (12).

In this regard, the prospective cross-sectional cohort study 
entitled “Comparison of Myocardial Infarction Frequency in 
Normal Population and Population of Late Period after Carbon 
Monoxide Poisoning” published in this issue of the Eurasian 
Journal of Emergency Medicine is interesting and provides 
additional information for myocardial infarction due to CO 
poisoning compared to the normal population (13). The follow-
up period was approximately 5 years. Their observations also 
demonstrated the myocardial infarction types and mortality in 
patients with CO poisoning.

In our country, where CO poisoning is frequently observed and 
related deaths often occur, acute complications and long-term 
cardiac/neurologic effects due to CO should be well known, and 
follow-up and treatment should be performed accordingly in 
cases of CO poisoning.

References
1. Sircar K, Clower J, Shin MK, Bailey C, King M, Yip F. Carbon monoxide 

poisoning deaths in the United States, 1999 to 2012. Am J Emerg Med. 
2015;33:1140-5.

2. Mégarbane B. Carbon monoxide intoxication in the 21st century: the battle 
to improve outcomes continues. Emergencias. 2019;31:300-1.

3. Huang CC, Ho CH, Chen YC, Lin HJ, Hsu CC, Wang JJ, et al. Risk of Myocardial 
Infarction After Carbon Monoxide Poisoning: A Nationwide Population-
Based Cohort Study. Cardiovasc Toxicol. 2019;19:147-55.

4. Braubach M, Algoet A, Beaton M, Lauriou S, Héroux ME, Krzyzanowski M. 
Mortality associated with exposure to carbon monoxide in WHO European 
Member States. Indoor Air. 2013;23:115-25.

5. Pepe G, Castelli M, Nazerian P, Vanni S, Del Panta M, Gambassi F, et al. 
Delayed neuropsychological sequelae after carbon monoxide poisoning: 
predictive risk factors in the Emergency Department. A retrospective study. 
Scand J Trauma Resusc Emerg Med. 2011;19:16.

6. Yurtseven S, Arslan A, Eryigit U, Gunaydin M, Tatli O, Ozsahin F, et al. Analysis 
of patients presenting to the emergency department with carbon monoxide 
intoxication. Turk J Emerg Med. 2016;15:159-62.

7. Henry CR, Satran D, Lindgren B, Adkinson C, Nicholson CI, Henry TD. 
Myocardial injury and long-term mortality following moderate to severe 
carbon monoxide poisoning. JAMA. 2006;295:398-402.

8. Cha YS, Kim H, Hwang SO, Kim JY, Kim YK, Choi EH, et al. Incidence and 
patterns of cardiomyopathy in carbon monoxide-poisoned patients with 
myocardial injury. Clin Toxicol (Phila). 2016;54:481-7.

9. Garg J, Krishnamoorthy P, Palaniswamy C, Khera S, Ahmad H, Jain D, et al. 
Cardiovascular Abnormalities in Carbon Monoxide Poisoning. Am J Ther. 
2018;25:e339-48.

10. Cha YS, Kim H, Lee Y, Kwon W, Son JW, Youk H, et al. Evaluation of relationship 
between coronary artery status evaluated by coronary computed tomography 
angiography and development of cardiomyopathy in carbon monoxide 
poisoned patients with myocardial injury: a prospective observational study. 
Clin Toxicol (Phila). 2018;56:30-6.

11. Satran D, Henry CR, Adkinson C, Nicholson CI, Bracha Y, Henry TD. 
Cardiovascular manifestations of moderate to severe carbon monoxide 
poisoning. J Am Coll Cardiol. 2005;45:1513-6.

12. Park JH, Heo R, Kang H, Oh J, Lim TH, Ko BS. Diagnostic performance and 
optimal cut-off values of cardiac biomarkers for predicting cardiac injury in 
carbon monoxide poisoning. Clin Exp Emerg Med. 2020;7:183-9.

13. Gür A, Tekin E, Özlü İ, Tortum F, Çimen EY. Comparison of Hair Knotting with 
Primary Suture and Stapler Techniques in Scalp Lacerations: A Prospective, 
Observational Study. Eurasian J Emerg Med. 2023;22:107-13.




