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Editorial on the Research Topic
 Carbon monoxide poisoning: updates on prevention, diagnosis, and treatment




Carbon Monoxide (CO). This name will ring a bell in the reader's mind as a gas that is poisonous, colorless, and odorless. Also, one will recall that CO intoxication is challenging to diagnose due to these physical properties and to the unspecific symptoms and clinical signs manifested, often overlapping with several potential other diseases. With this Research Topic titled “Carbon monoxide poisoning: updates on prevention, diagnosis, and treatment,” we gathered updates and improvements in the abovementioned fields. Ten manuscripts were submitted, and five were accepted: two discussing the “diagnosis” field, two with a prognostic perspective, and one discussing CO intoxication treatment. Overall, it is unfortunate that public health aspects dealing with “prevention” have not attracted a submission, which we hope for the future.

The diagnosis of CO intoxication is an interplay among clinical presentation, biomarkers, and a suspect CO source found in the location where the intoxication occurred. Unfortunately, each element has significant limitations. First, there is low awareness among clinicians, which critically impairs accurate and timely diagnosis (1). Moreover, a wide range of symptoms have been described in CO poisoning, from a mild headache (the most prevalent) to coma and death. The suspicion of intoxication may arise if the situation is suggestive of CO generation, e.g., from fires or heat generators in poorly ventilated spaces. However, rescue teams may not identify such intoxication sources or inconsistently report them to clinicians. Patients may also present to health care workers autonomously with symptoms but without reporting a suspected source or etiology, making the diagnosis more difficult.

Oliverio has summarized the state of the art regarding diagnostic biomarkers from an “analytical perspective.” The limitations of current CO measurement techniques have been described, particularly carboxyhemoglobin (CO-Hb), which is the most used marker but is influenced by smoking habits and, on occasion, environmental pollution. One must also remember that CO-Hb values diminish when the patient is removed from the CO source. Therefore, a normal CO-Hb does not exclude CO poisoning. Moreover, CO-Hb does not have the potential to inform regarding levels of CO intoxication at a cellular level. The proposed new biomarker is the total blood carbon monoxide (TBCO), apparently offering a more reliable indicator whose application in emergency medicine should be further studied (primarily limited by the current analytical technique requiring gas chromatography–mass spectrometry, which is not readily available in all laboratories).

The systematic review and meta-analysis published by Ramponi et al. enriched the diagnostic side of this topic, aiming to shed light on the accuracy of a commercially available CO pulse oximetry device. After including six studies, the authors concluded that despite its high specificity, CO pulse oximetry does not have sufficient sensitivity to be systematically used in clinical practice as a screening tool. Of note, the authors acknowledged the variability of the CO-Hb cutoff to define a patient as intoxicated and set the threshold to the upper limit of 10%. The authors suggested studying this device in the prehospital arena, especially when rescuing multiple casualties after fires or mass intoxications, or for identifying subtle intoxications to directly access a hospital with hyperbaric oxygen (HBO2) treatment capability (2).

On the other hand, the interest of the other three papers focused on Delayed Neurologic Sequelae (DNS), a poorly understood condition that may occur as late as 2–6 weeks after CO intoxication. DNS manifestations include neuropsychiatric symptoms such as cognitive deterioration, sphincters incontinence, a parkinsonism-like condition, akinetic mutism, dystonia, neurological focal symptoms, and depression/anxiety (3–5). The exact mechanism of DNS development and its incidence are still to be defined (6). A significant problem is represented by a lucid interval between the clinical encounter and DNS development, frequently misleading the recognition and hampering correct treatment. Cha et al. analyzed and confirmed the superiority of Quantitative Pupillary Reflex (qPLR) and neurological pupil index (NPi) measured during the first 2 days of admission against standard Pupillary Light Reflex (nPR) in predicting poorer neurocognitive outcomes 1 month after CO poisoning on a sample of 104 adults. Gao et al. presented a single-center retrospective analysis of adult patients diagnosed with CO poisoning, comparing the characteristics of 25 adult patients who developed DNS vs. 48 who did not manifest neuropsychiatric symptoms in the follow-up period (6 weeks from discharge). The findings identified a longer duration of CO exposure (especially if more than 5.5 h) and the presence of acute brain lesions on diffusion-weighted imaging within 24 h as independent risk factors for DNS. Overall, these 2 papers provide some indicators potentially helpful for identify patients at risk of more serious DNS. Further studies are needed to determine whether these patients may benefit from a prolonged observation in the emergency department, admission to the ward, and more timely or intense rehabilitative therapy.

Also, the best treatment for DNS is still debated, especially regarding the number of HBO2 treatments, the exact pressures and duration to be used, and whether HBO2 should be administered alone or with adjuvants such as antioxidant scavengers or corticosteroids (6). Lee et al. prospectively analyzed data collected from a registry established in 2006, including 537 patients, and found no differences in the reduction of poor neurocognitive outcomes among patients who received one, two, or three HBO2 sessions within 24 h after CO poisoning. The authors suggested that one HBO2 treatment within 24 h may be reasonable, but more trials should be performed before issuing high-level recommendations.

Overall, the submitted studies provided interesting insights and advancements in the niche of CO intoxication. We hope that such new information can promote discussion among the involved healthcare providers to improve the quality of care, starting from prevention through diagnosis and considerations of the best treatment(s) to preserve the quality of life of CO-intoxicated patients.
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