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Acute Myocardial Injury Mimicking an
ST-Elevation Myocardial Infarction Secondary to
Carbon Monoxide Poisoning
Yi-Chung Shih,1,2 Chia-Ti Tsai2 and Fu-Tien Chiang2,3

Carbon monoxide poisoning is a common cause of toxicological events. It usually leads to well-known neurological
deficits, but the cardiac manifestation seems not uncommon. In previously reported cases, carbon monoxide poisoningrelated myocardial ischemic change often revealed ST-depression or T-wave inversion on electrocardiography. We
report a case of a 29-year-old female, who intentionally got carbon monoxide poisoning, developing acute heart
failure with ST elevation in V2-V3 on electrocardiography and elevated cardiac enzymes. After treatment, the cardiac
dysfunction and electrocardiogram completely recovered. This case demonstrates that a carbon monoxide poisoningrelated myocardial injury may mimic an acute ST-elevation myocardial infarction, and the myocardial dysfunction
may be reversible if the patient survives.
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INTRODUCTION

soning presenting with confused consciousness and simultaneously acute myocardial injury which mimicked
an ST-elevation myocardial infarction (STEMI). After
treatment, the cardiac dysfunction completely recovered.

Carbon monoxide (CO) poisoning is a common cause
of toxicological events and is associated with a high incidence of severe morbidity and mortality.1-3 The high
affinity of CO to hemoglobin, the so-called carboxyhemoglobin (COHb), precludes the normal oxygen delivery
which maintains the normal human tissue oxygenation
and metabolism. As we know, CO poisoning usually
leads to neurological deficits and cognitive difficulties.2,4,5 We report a patient who intentionally got CO poi-

CASE REPORT
A 29-year-old female was found fallen down on the
ground in her closed rented suite, with confused consciousness for an unknown period of time. She was emergently sent to a local hospital by ambulance for first aid.
On arrival to the local hospital (Day 1), high-concentration oxygen via non-rebreathing mask was applied. The
patient was found to have sinus tachycardia with a heart
rate of 133 beats per minute (bpm), blood pressure (BP)
88/54 mmHg, and respiratory rate (RR) 19 breaths per
minute. The initial arterial blood gas revealed carboxyhemoglobin (COHb) 5.5%, pH 7.471, pCO2 22.0 mmHg,
pO2 70.5 mmHg, SaO2 95.0%, and HCO3- 15.7 mmol/L.
Hemogram showed leukocytosis with left shifting. Basic
biochemistry data showed glucose 175 mg/dL, BUN 71.0
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unit for further care. Drug screening of serum and urine
were negative. High-concentration oxygen by non-rebreathing mask was applied continually. The following arterial
blood gas revealed COHb 0.2%, pH 7.43, pCO2 24.7
mmHg, pO2 183.3 mmHg, SaO2 97.5%, HCO3- 16.1 mEq/
L. The patient’s chest roentgenography (CXR) showed bilateral lower lobe increased infiltrates. The initial echocardiography showed mildly dilated left ventricular (LV)
size, global hypokinesis with LV ejection fraction (EF)
27%, and mild mitral regurgitation (MR). The peak cardiac
enzymes were CK 31154.0 U/L, and CK-MB 865.9 U/L
(on Day 2) (serial enzyme data shown in Table 1).
After fluid supplementation and continuous oxygen
therapy, the patient was transferred to general ward on
Day 7. The repeated echocardiography revealed normal
LV size, good LV contractility, LVEF 64%, no regional
wall motion abnormality (RWMA), and mild MR. The
abnormal findings on the initial ECG including ST ele-

mg/dL, Cr 1.9 mg/dL, Na 142 mmol/L, K 4.0 mmol/L, Ca
2.19 mmol/L, AST 662 U/L, CK 18212 U/L, CK-MB
147.0 U/L, and Troponin I 31.97 ng/mL. The surface
electrocardiography (ECG) showed sinus tachycardia, ST
elevation in V2-V3, flat T-wave in V5-V6, poor R-wave
progression in precordial leads, and low voltage in frontal
leads (Figure 1). Under the impression of acute CO poisoning, the patient was kept on continual high-concentration oxygen supplementation and was given intravenous
crystalloid, and transported to our hospital the following
day (Day 2) for further intensive care.
At our emergency room (Day 2), vital signs were
body temperature 36.7 °C, pulse rate 132 bpm, RR 22
breaths per minutes, BP 101/77 mmHg, and SpO2 100%.
The patient’s consciousness became clearer after oxygen
therapy. Neurologically she also improved well. Physical
examination was negative, except for mild bilateral basal
lung crackles. She was then admitted to the intensive care

Figure 1. The first electrocardiography of this 29-year-old female showed sinus tachycardia, ST elevation in V2-V3, flat T-wave in V5-V6, poor
R-wave progression in precordial leads, and low voltage in frontal leads.

Table 1. Serial change of cardiac enzymes and renal function
Day

Day 1

Day 2

Day 3

Day 5

Day 7

Day 9

Day 20
14:53

Time

22:51

2:31

6:12

11:40

17:47

5:15

5:29

9:49

9:31

CK (U/L)
CK-MB (U/L)
Tn-I (ng/mL)
BUN (mg/dL)
Cr (mg/dL)

18212.0
147.0
31.9
71.0
1.9

30150.0
551.2
27.4

30199.0
865.9
23.7
67.4
1.5

31154.0
552.7
21.2

30109.3
517.3
16.4

20765.0
260.4
10.8
15.2
0.7

4147.0
132.6
8.01
9.3
0.6

969.0
41.7
1.22

364.0
24.2
0.119
8.3
0.6
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9.0
0.015

Acute STEMI Secondary to CO Poisoning

clase similar to nitric oxidase, which results in vasodilatation, inhibition of platelet adhesion and inhibition of
plasminogen activator-1.2-4 As a result, it is inferred by
some reports that current smoking (leading to mildly elevated CO levels) lowers the risk of myocardial injury,3,4
but the conclusion also points out that the deleterious effects of smoking overwhelm any potential beneficial effects. 3 Several other studies in humans also strongly
suggest that exposure to high concentrations of CO may
elevate the risk of ischemic heart disease.7
Initial myocardial involvement is considered to be a
vital prognostic indicator.1,3 Two clinical patterns of myocardial injury are observed from previous case reports.
One group of patients was younger and had few cardiac
risk factors. They seemed more likely to have left ventricular global hypokinesis, and improved well if they survived.3 In our case, the patient developed a reversible
left ventricular dysfunction. An initial abnormal ST elevation in V2-V3, and flat T-wave in V5-V6 returned to
normal ST-T morphology, and poor R-wave progression
in precordial leads also disappeared. The cardiac enzymes also peaked within 24 hours, like a typical manifestation of acute myocardial infarction. Although the peak
CK and CK-MB values were up to 31154.0 U/L and
865.9 U/L, respectively, and the ratio of CK-MB/CK
was less than 5%, the disproportionate change indicated
not only myocardial injury but also concomitant rhabdomyolysis, secondary to muscle compression during

vation in V2-V3 had returned to normal ST-T morphology,
and there was no pathological Q-wave formation on the
follow-up ECG (Figure 2). The abnormal biochemistry
and hemogram data had become normal. The patient was
discharged on Day 10. During follow-up, her general condition was good, without cognitive dysfunction or neurological deficits. All biochemistry data were normal.

DISCUSSION
CO is a colorless, odorless, non-irritating gas produced by incomplete combustion of carbon-based fuels and
substances, and has a high affinity for hemoglobin
which ranges between 200 and 250 times that for oxygen. This phenomenon results in competitive inhibition
of oxygen release due to a shift in the oxygen-hemoglobin dissociation curve, reduced oxygen delivery, and
subsequent tissue hypoxia.2 Myocardial injury from CO
poisoning results from tissue hypoxia as well as direct
damage at the cellular level.4 The disruption of intracellular reaction by CO binding to the mitochondrial cytochrome c oxidase, finally resulting in cell apoptosis, is
the principal adverse effect. 2,4,5 In addition, increased
thrombogenic tendency of CO poisoning was previously
emphasized, 6 but now it is debated. Recent molecular
studies, however, show the potential beneficial effects of
CO mediated by its activation of soluble guanylate cy-

Figure 2. One week later, follow-up electrocardiogram revealed normal ST-T morphology, except for low voltage in frontal leads.
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her final cardiac function completely recovered.
In conclusion, this case has brought to our attention
that acute myocardial injury secondary to CO poisoning,
which may mimic a STEMI, is often reversible if patients survive. Further long-term follow-up including invasive examinations should be indicated for the high-risk
group with multiple cardiac risk factors for early detection of underlying ischemic heart disease.

confused consciousness or tissue hypoxia due to CO poisoning. Although the clinical picture of ST segment elevation and elevated troponin I matched the criteria of acute
STEMI, it did not result from coronary atherosclerosis, the
commonest cause of MI. A normal coronary angiogram,
just as in the previously reported cases,8-10 was favored in
our case due to there being no cardiac risk factors. The
acute myocardial depression may have resulted from socalled myocardial stunning due to CO poisoning.
The other group of patients in previous case reports
was older and had a higher frequency of cardiac risk factors. CO poisoning appeared to unmask underlying CAD
by creating oxygen supply/demand mismatch. The RWMA
was usually seen over the original coronary abnormality
area, and a pathological Q-wave appeared thereafter in serial ECGs.3 In addition to the two groups, one report of CO
poisoning showed a persistent RWMA with a normal coronary angiogram, and the possibility of coronary spasm
leading to a focal myocardial infarction was suspected.9
In most previous reports, myocardial ischemic change due to CO poisoning usually revealed ST depression,
T-wave inversion, or both on ECG, and these changes often involved precordial leads. 9-11 Our case, however,
showed an ST elevation change in V2-V3, and this was a
rare presentation.8 Additionally, conduction disturbance,
such as intra-ventricular conduction delay and right bundle branch block, or rhythm change, like paroxysmal
atrial fibrillation, ventricular fibrillation, frequent pre
mature atrial contractions and premature ventricular contractions, are also documented in some literature,7,12,13
and these transient electrocardiographic changes mostly
were reversible if patients survived.
Regarding treatment of CO poisoning, the benefit in
neurological deficit from hyperbaric oxygen therapy
(HBOT) has been suggested.3,14 For myocardial injury,
HBOT has been observed to reduce the myocardial infarct size in animal models.15 However, human results
are still under observation and need more clarification.
So far, HBOT may be thought to trend toward being
beneficial for moderate to severe CO poisoning, all
based on limited data.2,3,14 In our case, her confused consciousness improved well and soon after normal-pressure high concentrations of oxygen were supplemented.
The serum COHb level also decreased rapidly from the
initially measured 5.5% to 0.2% only three hours later.
HBOT was not given in the following management, and
Acta Cardiol Sin 2006;22:229-33
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一氧化碳中毒引起 ST 段上升之急性心肌損傷

台北市

施奕仲 1,2 蔡佳醍 2 江福田 2,3
台北市 台北市立聯合醫院仁愛院區 內科部1
國立台灣大學醫學院附設醫院 內科部 心臟內科2 實驗診斷科3

一氧化碳中毒是急診常見的病例，患者常常呈現意識混淆，甚至是昏迷的情況，而同時合
併心臟功能異常，隨著診斷工具的進步，似乎越來越多見；過去報告者多以心電圖出現 ST
段下降或 T 波倒置的心肌缺氧變化為主。本文章報告一例蓄意的一氧化碳中毒患者，心電
圖呈現 ST 段上升併明顯心肌酵素上升及左心室功能不全，經治療後，心臟功能完全復原，
未留下任何後遺症。此病例報告說明一氧化碳中毒所引發的心肌損傷可呈現如 ST 段上升
之急性心肌梗塞；其心肌功能的異常，假若患者存活下來，常常是可復原的。本文並回顧
過去相關文獻，討論有關類似病例的診斷、處置與癒後情況。

關鍵詞：一氧化碳、一氧化碳血紅素、中毒、心肌梗塞、心肌缺氧。
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