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Abstract

Objective: Although much is known about acute carbon monoxide (CO) poisoning, little is known about chronic CO poisoning.
Chronic CO poisoning is often diagnosed based on the patient’s living environment and medical history. Herein, we report the case
of an older patient who presented with repeated unconsciousness due to chronic CO poisoning.

Case presentation: A 90-year-old man was brought to the emergency department after being found at home with a disturbance of
consciousness. Arterial blood gas measurements in room air revealed a carboxyhemoglobin level of 18.0%. Impaired conscious-
ness was caused by chronic CO poisoning. The patient received high-flow oxygen therapy, which promptly improved his condition.
According to his family, briquette kotatsu was the cause of chronic CO poisoning.

Conclusion: Although high-flow oxygen therapy has been said to be less effective than hyperbaric oxygen therapy in CO poison-
ing treatment, recent studies have demonstrated that high-flow oxygen has similar effects and benefits. Thus, in institutions that do
not have hyperbaric oxygen, high-flow oxygen may be sufficient to treat patients with CO poisoning, as seen in the present case. It
should be noted that briquette kotatsu can lead to CO poisoning. This case highlights the need for clinicians to consider patients’

living conditions.
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I Introduction

Carbon monoxide (CO) poisoning is common in winter,
and chronic CO poisoning is often diagnosed according to
the patient’s living environment and medical history. Al-
though much is known about acute CO poisoning, less is
known about chronic CO poisoning. Exposure to low levels
of CO is highly likely responsible for a wide range of serious
conditions. Such clinical syndromes are often overlooked
because of the variety of symptoms, obscurity, and lack
of awareness of the problem". Clinicians should remember
chronic CO poisoning in the differential diagnosis of im-
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paired consciousness, headache, and vomiting, especially in
winter. Herein, we report the case of an older man with re-
peated disturbance of consciousness caused by chronic CO
poisoning, who recovered with high-flow oxygen therapy
through a non-rebreather mask.

I Case Report

A 90-year-old man was brought to the emergency de-
partment after being found at home with a disturbance of
consciousness. The patient lived in a rural area. He had
received treatment for Parkinson’s disease for >10 years.
He did not smoke. With regard to his activities of daily liv-
ing (ADLs), he rarely went out of his house but was able to
walk with support in his house. For several years, he has
often looked as if he was in a daze in the winter. Two weeks
earlier, he began showing repeated signs of disturbed con-
sciousness daily during the daytime, which manifested as
unconsciousness that lasted 1015 min. Upon arrival at our
institution, his Glasgow Coma Scale score was E3V4MS,
and he was able to reply when called and managed to move
his limbs. Blood glucose level was 83 mg/dL. His vital signs
were as follows: blood pressure, 182/96 mmHg; pulse rate,

doi: 10.2185/jrm.2021-033 | 289


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

61 beats per minute; respiratory rate, 20 breaths per minute;
temperature, 35.7°C; oxygen saturation by pulse oximetry,
98% on room air. Emergency computed tomography of the
brain revealed normal findings. His initial arterial blood
gases (ABGs) on room air shortly after arrival revealed a pH
of 7.440 (normal range, 7.35-7.45), partial pressure of car-
bon dioxide of 41.2 mm Hg (normal range, 35-45 mmHg),
partial pressure of oxygen of 99.6 mmHg (normal range,
75-100 mmHg), and carboxyhemoglobin (COHb) level of
18.0% (normal range, 0—2%). An electrocardiogram (ECG)
showed no evidence of ischemic changes, and the levels of
cardiac enzymes were normal.

We diagnosed the patient with impaired consciousness
due to CO poisoning. Immediately after the ABG results
were known, high-flow oxygen therapy through a non-re-
breather mask was started at 10 L/min. After 5 h of this
therapy, his ABGs revealed a decrease in COHb to 5.5%;
therefore, the oxygen flow rate was reduced to 5 L/min. The
next day, he was able to eat, and his level of consciousness
improved to the point at which he could say his name. On
ABG reexamination, his COHb level was 1.1%, and oxygen
administration was discontinued. During the rest of his hos-
pital stay, he received rehabilitation treatment for Parkin-
son’s disease and disuse syndrome, and his ADLs gradually
improved. Fluid-attenuated inversion recovery sequences
on brain magnetic resonance imaging (MRI) showed bilat-
eral high-intensity lesions in the globus pallidus (Figure 1),
which is a typical finding of CO poisoning on MRI?. His
family then informed us that he had spent the daytime in his

living room, where he had a kotatsu with briquettes (Fig-
ure 2). One month after his hospitalization, he became more
talkative, and episodes of unconsciousness did not recur.
The patient was then transferred to a long-term care facility.

Figure 1 Fluid-attenuated inversion recovery image shows bilat-
eral high-intensity lesions in the globus pallidus (arrow-
heads). This brain magnetic resonance imaging (MRI)
finding is typical of carbon monoxide poisoning on MRI.

Figure 2 Kotatsu with briquettes (left) and briquette braziers (right). The kotatsu is a Japanese traditional heating
table covered with a blanket. The kotatsu dates to the Japanese era over 500 years ago. Charcoal or bri-
quettes were used as a heat source before electricity was introduced. Permission to use the pictures has been
granted by the photolibrary (https://www.photolibrary.jp/).
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I Discussion

“Chronic CO poisoning” refers to multiple exposures
to CO, usually at relatively low concentrations. The most
common symptoms of acute CO poisoning are headache,
nausea, dizziness, vomiting, malaise ataxia, seizures, and
loss of consciousness?. Acute CO poisoning and chronic
CO poisoning are generally defined as follows: 1) “acute
CO poisoning” is an acute clinical condition that usually
occurs after a single, massive exposure to CO, and most
current medical and scientific knowledge is based on acute
poisoning; and 2) “Chronic CO poisoning” is a condition in
which there is repeated exposure to relatively low concen-
trations of CO?. Each time a patient is exposed to CO, if the
concentration and duration of exposure are high enough,
they will repeatedly develop symptoms associated with ex-
posure to the poison. However, because chronic CO poison-
ing often presents nonspecific symptoms, it is difficult to
recognize and frequently mistaken for a flu-like disease®.
Symptoms of chronic CO poisoning include chronic fa-
tigue, memory problems, work difficulties, sleep disorders,
dizziness, neurological disorders, paresthesia, recurrent
infections, abdominal pain, and diarrhea. In addition, pro-
longed exposure to low-level CO has also been associated
with cardiac hypertrophy and polycythemia, which may
be an effect of chronic hypoxia®. These symptoms occur
if the patients are exposed to the poison at a sufficiently
high concentration and duration, with presentations that
can be delayed up to several months or 2-3 years”. Because
CO does not accumulate inside the body, it does not cause
chronic poisoning in pathophysiology. However, if mild
acute poisoning is repeated (chronic CO poisoning), central
nervous system damage accumulates, causing symptoms
such as fatigue, headache, dizziness, and repeated transient
loss of consciousness attacks. Clinical effects, such as loss
of consciousness, are related to a combination of the level
of exposure and duration. Thus, after multiple exposures,
attention from medical professionals is needed because of
hypoxemia, which results in symptoms such as headache
and impaired consciousness, as in the present case®. Levels
of COHD are approximately 1% in normal adults and ap-
proximately 6% or more in people who smoke 20 cigarettes
per day, and increase physiologically in pregnant women
and fetuses*?. In general, >3% of cases of CO poisoning are
diagnosed in nonsmokers and 10-15% in smokers”. In this
case, despite being a nonsmoker, the blood COHb level was
elevated at 18%, and the patient was in a state of CO poi-
soning. Indications of hyperbaric oxygen therapy (HBOT)
include CO level >25%, CO level >20% in pregnant pa-
tients, loss of consciousness, severe metabolic acidosis (pH
<7.1), and evidence of end-organ ischemia (ECG changes,
chest pain, or altered mental status)'?. In the present case,
the patient also had a disturbance of consciousness. Thus,

HBOT could be considered in this type of patient, espe-
cially for the prevention of delayed neuropsychiatric syn-
drome regardless of the COHb level. However, facilities
that can use HBOT to treat CO poisoning are limited in
rural areas. HBOT should be administered early in severe
cases to improve neurological prognosis'?. Although high-
flow oxygen therapy has been suggested as less effective
than HBOT in preventing cognitive sequelae'®, some re-
cent studies have reported that high-flow oxygen therapy
is appropriate and recommended first until the COHb level
normalizes. Additionally, high-flow oxygen therapy can
be considered a reasonable alternative treatment because
of its cost-effectiveness and affordability'. Furthermore, a
recent nationwide population-based cohort study revealed
that the risk of developing neuropsychological sequelae in
patients receiving HBOT was 1.87 times (P<0.001) greater
than that of high-flow oxygen therapy'®. Although HBOT is
not available at our facility, which is located in a rural area,
based on the results of recent clinical studies, we were able
to provide appropriate oxygen therapy in this case, and the
patient recovered.

Briquettes were once used regularly as a heat source
for daily cooking in ordinary households and heating, as in
Japanese kotatsu. At present, they are often used for keep-
ing warm outdoors for a long time, as in leisure activities
such as fishing, cooking, and heating devices at food stalls
and restaurants. In addition, briquette kotatsu and briquette
braziers (Figure 2) are still used in some rural households.
According to an epidemiological survey on housing per-
formance centered on the heating environment in Miyagi
Prefecture, the ownership rate of briquette kotatsu in house-
holds was reported to be 43% in rural areas and 3% in ur-
ban areas'®. Because briquettes generate a large amount
of smoke and CO for a while after ignition, they should be
ignited outdoors and left in a well-ventilated outdoor envi-
ronment for approximately an hour after ignition. Even if
the combustion is stable indoors, users must have plenty of
ventilation; for example, windows should be opened three
times in an hour. In situations such as the current case, as
the amount of oxygen in the room decreases, a large amount
of CO is generated in inverse proportion to the amount of
oxygen. The current patient was probably familiar with the
use of briquette kotatsu; however, with age, he may have
been unable to manage the briquettes as a result of execu-
tive dysfunction caused by dementia associated with Par-
kinson’s disease. In community medicine, this case serves
as a reminder that while performing daily medical care, cli-
nicians must consider patients’ living conditions.

Data availability: The data used to support the findings
of this study are available from the corresponding author
upon request.
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Consent for publication: Written informed consent was
obtained from the patient and the patient’s family for publi- no conflicts of interest.
cation of this case report.
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