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Title: Heavy smoking and smoke inhalation may worsen impact of heart attacks 
 
Barcelona, Spain – 26 Aug 2022: The risk of death or poor prognosis after a heart attack is more than 
20-fold higher in smokers with exhaled carbon monoxide levels above 13 ppm, indicating heavy 
smoking and inhalation of smoke. That’s the finding of late-breaking research presented at ESC 
Congress 2022.1  
 
“The amount of carbon monoxide in the breath is directly linked to the number of cigarettes you 
smoke but also how you smoke,” said principal investigator Professor Patrick Henry of Hospital 
Lariboisiere, Paris, France. “Individuals can inhale smoke deeply or not at all, and they may either 
smoke cigarettes from beginning to end or let the cigarettes burn in the ashtray. Finally, the location 
in which smoking occurs may play a crucial role; smoking in a small, non-ventilated room likely 
increases carbon monoxide concentration compared to smoking outside.” 
 
The combustion of cigarettes produces carbon monoxide, a highly toxic gas also found in motor vehicle 
exhaust, pollution, and malfunctioning furnaces. Carbon monoxide takes the place of oxygen in the 
blood and can be lethal.2 Professor Henry said: “Patients with acute cardiac events such as heart 
attacks have insufficient oxygen in their coronary arteries. We hypothesised that if part of the oxygen 
was replaced by carbon monoxide, the event could be more severe.” 
 
During a two weeks period in April 2021, expiratory carbon monoxide was measured within two hours 
of admission in all consecutive adults hospitalised for acute cardiac events in 39 intensive cardiac care 
units (ICCU) in France. A total of 1,379 patients were studied. The average age was 63 years and 70% 
were men. Regarding the reason for admission, 720 (52%) patients had acute coronary syndrome, 186 
(13%) had acute heart failure, and 473 (34%) had other acute cardiac conditions. The median stay in 
the ICCU was five days. 
 
Patients were asked about smoking status. One-third of participants (33%) were non-smokers, 39% 
were former smokers, and 27% were active smokers. Carbon monoxide level was similar in non-
smokers and former smokers (mean 3.6 and 3.3 ppm, respectively; p=0.12) and significantly higher in 
active smokers (mean 9.9 ppm; p<0.001). 
 
The investigators analysed the association between carbon monoxide level and the primary outcome 
of in-hospital major adverse events, which was a composite of death, resuscitated cardiac arrest or 
cardiogenic shock. A total of 58 (4.2%) patients experienced a major adverse event while in hospital. 
Carbon monoxide level was significantly associated with major adverse events in active smokers, with 
an odds ratio of 1.14 per unit ppm, meaning that for every one ppm increase in carbon monoxide 
there was a 14% higher odds of an event. 
 
The researchers identified 13 ppm as the best threshold for predicting a worse prognosis. The odds of 
a major adverse event was 23-fold higher in smokers with a carbon monoxide level above 13 ppm, as 
compared with 13 ppm or below, after adjustment for factors that could influence the relationship 
including age, sex, diabetes, smoking status, history of cardiovascular disease, chronic kidney disease, 
history of cancer, and reason for admission. In smokers with a carbon monoxide level of 13 ppm or 
below, the rate of major adverse events was similar to non or former smokers (p=0.65). Nearly one in 



five (19%) active smokers had a carbon monoxide level above 13 ppm compared with less than 2% of 
non or former smokers. 
 
Professor Henry said: “Our study shows that when a smoker is hospitalised for an acute cardiac event, 
a carbon monoxide level above 13 ppm is associated with a worse prognosis. We also found that the 
level of carbon monoxide was a much more powerful predictor of adverse events than smoking 
status.” 
 
He concluded: “The findings suggest that exhaled carbon monoxide could be measured in cardiac 
patients on admission to better evaluate their prognosis. Carbon monoxide poisoning is treated with 
high flow oxygen which rapidly decreases dangerous levels in the blood. Further research is needed 
to determine whether this therapy could improve outlook after a heart attack for smokers with carbon 
monoxide levels above 13 ppm.” 
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About the European Society of Cardiology  
The European Society of Cardiology brings together health care professionals from more than 150 
countries, working to advance cardiovascular medicine and help people lead longer, healthier lives. 
 
About ESC Congress 2022 
It is the world’s largest gathering of cardiovascular professionals, disseminating ground-breaking 
science both onsite in Barcelona and online – from 26 to 29 August. Explore the scientific 
programme. More information is available from the ESC Press Office at press@escardio.org. 
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