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Introduction

Carbon monoxide poisoning can present in a subt-
le form which may not be apparent to the emergency 
physician unless specifically investigated. Carbon mo-
noxide poisoning is still a leading cause of death by 
poisoning in both the United States and United King-
dom causing upto 50,000 deaths per annum [1]. There 
are various stages of carbon monoxide poisoning and 
the symptomatology changes accordingly. These can 
range from headache to loss of consciousness. There 
are various sources where there is incomplete of fuel 
including faulty heaters which are the primary source. 
Carbon monoxide being odourless makes it difficult to 
detect. In cases of sublethal carbon monoxide exposu-
re, the predominant signs are likely to neurological with 
sharpened cerebellar signs [2].

Purpose of this Article

The primary aim of this article is to highlight the 
importance of early detection of carbon monoxide poi-
soning through meticulous clinical assessment. The se-
condary aim of this article is to review the current tre-
atment strategies.

Case Presentation

A 73-year-old gentleman was brought in by ambulan-
ce to the emergency department with acute dyspnoea 
on a background of chronic obstructive pulmonary di-
sease (COPD). In addition to the dyspnoea, he complai-
ned of a generalised mild headache and general malaise 
both of which were new for the previous 2 days. He was 
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with him, he was subsequently started on continuous 
bilevel positive airway pressure ventilation (BPAP) in an 
attempt to improve his arterial carbon dioxide level and 
improve his acid base status. On his previous admissions 
he had responded to non-invasive ventilation. It tran-
spired that the cause of carbon monoxide was due to a 
faulty gas heater that had recently been fitted. In order 
to ensure the safety of his wife, she was contacted and 
appropriate safety measures were taken.

On medical high care, he had BIPAP overnight which 
improved his blood gases and his breathing improved 
back to his baseline, following which he was safely di-
scharged home with advice.

Patients with underlying cardiovascular disease, the 
elderly, the pregnant patient are particularly predispo-
sed with a higher incidence of adverse outcome. The 
mainstay of treatment is hyperbaric oxygen, however 
the widespread availability to such facilities is limited.

Carbon monoxide has a greater affinity (upto 200 ti-
mes [3]) to bind to the haem groups in the haemoglobin 
complex compared to oxygen. This leads to formation 
of carboxyhaemoglobin (CoHb). It is also implicated in 
an inflammatory response which can have a delayed im-
pact on the neurones leading to long-term neurological 
sequelae.

Hyperbaric oxygen therapy (HBOT)

The purpose of hyperbaric oxygen therapy (HBOT) 
is to competitively bind to the haem group and displa-
ce the carbon monoxide molecules. To our knowledge 
there are no definite cut-off levels of carbon monoxide 
level at which HBOT should be instituted.

With regards to treatment, if our patient did not re-
spond to the therapy that we initially instituted then 
he perhaps would require hyperbaric oxygen. Alter-
natively, if there was any evidence of significant neu-
rological impairment that would be an indication for 
hyperbaric oxygen. Indications for HBOT would include 
in those with loss of consciousness or with evidence of 
significant poisoning.

In a 2011 Buckley, et al. [4], analysed the use of hyper-
baric oxygen for carbon monoxide poisoning through sy-
stematic review of studies. The authors came to the con-
clusion that there was insufficient evidence to support the 
role of hyperbaric oxygen in limiting the incidence of ad-
verse neurological outcomes. The outcome from the study 
was to have wider study groups across multi-centres.

noted to be in decompensated type 2 respiratory failure 
and evidence of carbon monoxide poisoning.

Past medical history

Our patient had a few co-morbidities including-Lon-
gstanding diagnosis of COPD with type 2 respiratory 
failure, secondary polycythaemia, previous pericarditis, 
oesophagitis, duodenal ulcer and cervical spondylosis.

During assessment, it transpired that our patient had 
a limited exercise tolerance capacity due to his long-
standing airway disease. This led to discussion with him 
and our intensive care colleague about ceiling of care. It 
was noted that he had a ‘Do not attempt cardiopulmo-
nary resuscitation’ (DNACPR) in his case notes. During 
the initial consultation, our patient stated on many oc-
casions that he did not want CPR.

His medication included beta agonist inhalers; car-
bocisteine and oral proton pump inhibitor tablets. The-
re were no known drug allergies.

Examination findings and investigations

On examination, the gentleman was in mild respira-
tory distress with minimal wheeze bilateral on ausculta-
tion without any evidence of focal consolidation.

Whilst examining our gentleman we noticed that his 
trousers were partially burnt when asked he recently 
had a heater fitted. With the symptom of headache, 
concern of carbon monoxide poisoning was raised whi-
ch was confirmed on arterial blood gas.

Aside from these findings, there were no additional 
findings on examination.

Blood tests- all noted to be largely unremarkable. 
See (Table 1) for arterial blood gas results.

Radiograph of the chest revealed changes related 
to longstanding chronic obstructive airway disease and 
bronchial wall thickening. There was no evidence of fo-
cal changes.

Discussion

In our case our patient had evidence of both decom-
pensated Type 2 respiratory failure and evidence of 
mild carbon monoxide poisoning. He was noted to have 
carbon dioxide retention with evidence of mild respira-
tory acidosis on his initial arterial blood gas. There was 
evidence of long term renal compensation indicated 
by a raised bicarbonate level. Having had a discussion 

Table 1: Arterial blood gas results.

Values Baseline (last admission) Prior to NIV On BIPAP (1 hour)
FiO2 and flow/min 24% on 2 l 28% on 4 l 48%, 20/4 (IPAP/EPAP)
H+ 45.5 47.9 47.3
PaCO2 8.50 9.00 8.12
PaO2 8.55 7.35 8.62
HCO3

- 32.9 34 34
CoHb (0.5-2.5%) 0.5 10.0 8.0
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•	 The early identification of carbon monoxide poiso-
ning through meticulous history taking and examina-
tion.

•	 The awareness of the non-specific nature of presen-
tation of carbon monoxide poisoning and the establi-
shed treatment modalities.

The routine use of arterial blood gases to detect 
high carbon monoxide level should be instigated as it 
remains the gold standard means of detection. It is also 
worth noting that blood carbon monoxide levels may be 
marginally raised in smokers and in houses where gas 
appliances are used. It is the correlation between the 
raised carbon monoxide level and clinical findings that 
need to be taken into account.

Whilst reviewing the available literature, we have 
noted that although there is a role of HBOT in acute 
carbon monoxide poisoning there is no definite supe-
riority of HBOT over normobaric oxygen therapy. Fur-
ther well-designed studies with the appropriate length 
of follow up is required.
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