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ABSTRACT

Carbon monoxide (CO) poisoning is the leading cause of death by poisoning in western
countries. Certainly the neurological symptoms are the most common, yet the
cardiovascular signs are considerable too and may be responsible of a significant
morbidity and mortality. Therefore health professionals must be aware of its diagnosis,
treatments and prognostic implications. We report here a case of a patient with a non ST

segment elevation acute coronary syndrome with positive troponin related to carbon
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Introduction

Carbon monoxide poisoning is the leading cause of death
by poisoning in western countries [1]. This painless and
colorless gas generated by the incomplete combustion of
carboxylic compounds, has a 240 times higher affinity for
hemoglobinthan of the oxygen [2-3]. Certainly the
neurological symptoms are most common, yet the
cardiovascular signs are considerable too and may be
responsible of a significant morbidity and mortality. We
report here a case of a patient with a non ST segment
elevation acute coronary syndrome with positive troponin
related to carbon monoxide poisoning.
Methods

The information used to prepare the clinical case were
obtained by a meticulous examination of the patient’s medical
file, while the literature’s documents were picked after a
careful review of medical database: “sciencedirect”,
“pubmed” and “Google scholar”.
Case report

We report the case of a 35 years old female patient
without any cardiovascular risk factors neither a medical
history. The woman was found unconscious for an
undetermined duration, by a member of her family in a
bathroom that contains a Geyser, which prompted the family
to consult at emergency room of our hospital. At her
admission, the patient was somnolent but responded to verbal
and painful stimulus, and had a retro sternal chest pain, of
which the characteristics were difficult to specify due to the
patient’s neurological status. Her heart rate was at 110 beats/
min, the blood pressure at 165/95 mmHg, respiration rate at
30 breaths/min, and the oxygen’s saturation in ambient air
was at 85%. An electrocardiogram was performed revealing a
sinusal tachycardia at a frequency of 110 beats/ min, ST-
segment depression in lead V4, V5, V6, DI and DIl
associated with ventricular premature beats, QT corrected
interval was normal at 446 ms (figl).
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At her admission, the patient benefited from conditioning
with oxygen at 100% by a high concentration mask, after its
maintain for 120 minutes, the neurological examination
became normal while the chest pain and the ECG’s disorders
persisted.

The biological balance sheet found a carboxyhemoglobin
(HBCO) level at 17%, an Ultra-sensitive troponin | was in
kinetic of increase (1st to 6 times the normal level and the
2nd to 77 times). The blood count was normal as well as the
rate of creatinine and plasma urea.

She was admitted then, at the cardiac intensive care unit
for the management of the acute coronary syndrome without
ST-segment elevation and a positive troponin associated with
CO poisoning.

At the cardiac intensive care unit, she received a
treatment combining the oxygen for carbon monoxide
poisoning and the acute coronary syndrome’s treatment
including: double platelet anti-aggregation (CLOPIDOGREL
AND ASPIRIN), Heparin therapy at curative dose,
an Angiotensin-converting-enzyme inhibitor (ACE inhibitor),
a statin and a beta blocker.

24 hours after admission, the patient did not suffer and
the electrocardiogram (fig2) and echocardiography performed
did not find any abnormalities with a homogeneous
contractility, and a left ventricular ejection fraction estimated
at 60%. The coronary  angiography  showed
anangiographically normal coronary arteries (fig3). The
patient was discharged after 5 days of hospitalization without
any neurological or cardiac sequelae. Followed-up in
consultation for six months did not find any recurrences of
neurological or cardiac symptomatology.
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Figure 1. A Electrocardiogram performed on admission
to the emergency room revealing ST-segment
depression in lead V4, V5, V6, DI and DI1 associated
with ventricular premature beats and a normal QT
corrected interval at 446 ms.
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Figure 2. Electrocardiogram 24 hours after admission
to the emergency room.

Figure 3. Coronary angiography showing normal
epicardial coronary arteries.
LAD: left anterior descending coronary artery
LCX: left circumflex artery
RCA: right coronary artery
Discussion

Carbon monoxide’s toxicity is known throughout history
as the major cause of death by involuntary poisoning, and in the
Greek and Roman history as a method of criminal execution
[2]. In the united states, the Centers for Disease Control and
Prevention (CDC) had revealed that the incidence of CO
intoxication is about 23.2 per 1 million people per year. It’s
also responsible for nearly 15000 consultations at the
emergency department and for 500 death per year [4]. A
prospective study has shown that myocardial injury is not rare
in moderate to severe CO poisoning, and it occurs in almost
37% [5].

The main physiopathological mechanism of this
intoxication is summarized in the carbon monoxide’s capacity
to link to hemoglobin with a higher affinity than that’s of
oxygen, what induces the production of Carboxyhemoglobin

instead of Oxyhemoglobin which is essential for tissue’s
oxygenation [3].the Myocardial injury is common in moderate
to severe poisoning, this is explained by the increased oxygen
requirements and the low metabolic reserves of myocardial
tissue [3,6].Patients with the previous heart disease particularly
coronary heart disease have a higher risk of infarct and
arrhythmia compared to patient free of heart disease [8].the
heart injury spectrum is wide. Including mainly acute coronary
syndromes with or without ST-segment elevation, conduction
disorders, ventricular and supraventricular arrhythmias, as well
as acute heart failure and cardiogenic shock [8,9,10].

The most frequent extra-cardiac symptoms of the
intoxication are often neurological, ranging from headache to
syncope and coma, without an obvious correlation between the
HBCO level and the neurological outcome of the intoxication
[11.12]. Thoracic pain is the most frequent clinical symptom of
cardiac origin, with an obvious relation between the response
and CO poisoning degree [13].

The diagnosis of CO poisoning is based on
Carboxyhemoglobin blood dosage. The high positive levels
have a high positive predictive value while the low levels do
not definitively exclude the exposure [14], but we retain a
HBCO value higher than 10% in non-smokers and than 15% in
smokers to confirm CO poisoning diagnosis [1].

The diagnosis of the cardiac involvement during poisoning
is not always apparent, since patients come usually with
consciousness disorders and we don’t always think to eliminate
heart involvement. Electrocardiographically, many
abnormalities have been reported, repolarization disorders are
the most widespread and may persist for 3 to 7 days, or for a
lifetime [1], ventricular and supra-ventricular arrhythmias are
also common [14]. The evaluation and vigilant supervision of
QT interval should be systematical, because of the risk of its
prolongation that can cause fatal arrhythmias and
contraindicate the use of any drugs prolonging this interval
[15].

As for the biological level, assessment of cardiospecific
troponins is being now the main biomarker allowing diagnosis
and evaluating cardiac involvement severity, whether it’s of
toxic or ischemic origin, so that it would be particularly
indicated in any CO poisoning, and mostly after the advent of
highly sensitive new immunoassay methods that enable us to
identify reliably and precociously the presence of a myocardial
injury [16, 17].

V.DAVUTOGLU et al had shown that plasmatic dosage of
NT-proBNP can contribute to the precocious diagnosis and the
assessment of the severity of cardiotoxicity in this context [18].
Concerning the other cardiac damage biomarkers as CK, CK-
MB, aspartate aminotransferase and alanine aminotransferase,
seem to be inappropriate for assessing heart involvement
because of their low sensibility and poor correlation with data
from Single photon emission computed tomography (SPECT)
and ECG [19].

The oxygen therapy is the main pillar of CO poisoning
treatment. In theory, it reduces pulmonary elimination’s half-
life from 3-4 hours to 30-90 minutes in the presence of 100%
normobar oxygen and to 15-23 minutes with hyperbar oxygen
at 2.5 atm and 100% oxygen by accelerating the dissociation of
Carboxyhemoglobin [14]. Practically it’s not that simple, and
the studies results are controversial especially concerning the
interest of hyperbaric oxygen therapy; some randomized essays
suggest a potential benefit of this method particularly in the
prevention of neurological sequelae[20], while others have not
shown significant difference mainly in the short term mortality
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between normobaric and  hyperbaric-oxygen  therapy
[21,22].That’s why hyperbaric-oxygen therapy’s indications are
still a debatable topic, and are presently restrained to loss of
consciousness, neurological deficit, myocardial ischemia,
metabolic acidosis and in the case of a Carboxyhemoglobin
level upper than 25%[23].

The oxygen therapy should be maintained until the patient
becomes asymptomatic and the Carboxyhemoglobin level is
less than 10% or even 5%, and about 2% in case of pulmonary
or cardiac involvement [24].

In our case, the suggested extended exposure to CO, the
loss of consciousness, rising biomarkers of myocardial
necrosis, ECG’s modifications pushed us to class the
intoxication as severe and to take into consideration the
hyperbaric oxygen therapy but due to its unavailability, we
used the normobaric-oxygen therapy by high concentration
mask with close supervision. This oxygen therapy was
maintained for 36 hours until cardiac and neurological
symptoms extinction and Carboxyhemoglobin’s level
normalization.

Conclusion

The heart involvement following carbon monoxide
poisoning is usually under diagnosed even neglected, that’s
why health professionals must be sensitized about its
diagnostic, therapeutics and prognostic implications.

In spite of its severity and high frequency, few studies
were interested in carbon monoxide poisoning and particularly
in the heart involvement, which explains the lack of proofs and
guidelines concerning diagnostic and treatment modalities, and
the need for further randomized studies in order to establish
clear and precise recommendations for a better management.
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