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Chest Pain in a Young Male with Carbon Monoxide Poisoning and Substance Abuse: A
Case Report and Literature Review
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Case Report
Abstract

BACKGROUND: Carbon monoxide (CO) poisoning is the leading cause of poisoning-related deaths in the
United States. In addition, myocardial infarction (MI) due to CO poisoning in a young, healthy adult is rare.
On the other hand, smokeless tobacco, processed in various forms, is a controversial coronary heart disease
(CHD) risk factor.

CASE REPORT: In this study, we describe a 29-year-old man who presented with acute chest pain following
a night of smoking tobacco and using smokeless tobacco in the presence of carbon monoxide poisoning.
ST-segment elevation was observed on an electrocardiogram, and echocardiography revealed akinesia. In
addition, cardiac markers were elevated. In this particular instance, thrombolytic therapy demonstrated
successful outcomes.

CONCLUSIONS: We believe the case and discussion could shed light on the emergency department
management of such individuals. We advise clinicians to consider the possibility of coronary heart disease
in carbon monoxide poisoning patients and to obtain a baseline electrocardiogram and cardiac markers.
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elevation myocardial infarction (NSTEMI)
ot, less frequently, ST-elevation myocardial
infarction (STEMI), the patients described
in these studies had risk factors for ischemic
heart disease (IHD) that call into question the
causality of CO poisoning *°. The authors
believe that STEMI is a rare phenomenon
caused by CO poisoning in young, healthy
individuals.

Smokeless tobacco, processed in various forms

Introduction

Carbon monoxide (CO) poisoning is the
leading cause of poisoning deaths in the
United States. The incidence rate of CO
poisoning in the US is 23.2 per 1 million
of the population ' Neurological and
cardiovascular manifestations are the most
prevalent symptoms of CO poisoning.
However, data regarding cardiovascular effects
is largely unknown. More than one-third
of patients with moderate and severe CO
poisoning present with myocardial injury, as
indicated by an elevation of cardiac markers or
electrocardiogram (ECG) abnormalities *.

Although some studies reported that CO
poisoning patients presented with non-ST

and most commonly consumed as moist snuff
or locally known as Nas, 1s a controversial
coronary heart disease (CHD) risk factor °.
In addition, smokeless tobacco use is more
prevalent among young adults in the Middle
East, which may be attributable to its lower
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cost, less harmful appearance, reduced social
stigma, and higher nicotine load ".

In this study, we describe a case of CO poisoning
in which a 29-year-old male presented to our
emergency department for chest pain, as well
as the associated diagnostic challenges.

Case Presentation

A 29-year-old male presented with persistent
chest pain and was admitted to our emergency
department eight hours after chest pain
initiation. According to the patient, the chest
pain was at its worst for the first four hours
and remained the same for the following four
hours. The patient reported that the chest pain
began in the middle of the night while sleeping
after smoking tobacco and ingesting the drug
Nas. The patient had begun daily use of the
Nas drug (a moist, powdered tobacco snuff)

approximately one month prior. The patient
was a construction worker staying in a room
with a poor heating system and an elevated
risk of carbon monoxide (CO) poisoning,
as a young coworker had suffered from CO
poisoning in the same room the previous
night. Along with chest pain, the patient also
experienced vertigo and lightheadedness. At
presentation, vital signs were stable, and mild
bibasilar lung rales were present. The ECG is
illustrated in Figure 1.

Differential Diagnosis, Investigations, and Treatment
The ECG revealed a right bundle branch
block with ST elevations of 1-2 mm in leads
V1 and V2 and 1 mm diffusely. This ECG was
compatible with epicardial coronary occlusion,
pericarditis, myocarditis, and global myocardial
ischemia due to hypoxemia. Due to the lack
of coronary angiography and percutaneous
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Figure 1. Electrocardiography
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coronary intervention (PCI) at the hospital,
the patient was immediately transferred to the
coronary care unit (CCU) after being diagnosed
with STEMI by the attending physician. Before
being transferred to the CCU, the patient
was administered supplemental oxygen via
nasal cannula, statin, dual antiplatelet, and
nitrates in the emergency department. The
echocardiography performed in the CCU at
the bedside revealed akinesia in the anterior
circulation segments with an ejection fraction
of approximately 15%. Ten units of Reteplase
were administered and then repeated 30
minutes after the patient’s arrival in the CCU.
Positive cardiac markers were reported, and a
complete blood count revealed leukocytosis.
Blood pressure was approximately 100/55
mmHg, and basilar rales were still present.
Multiple episodes of non-sustained ventricular
tachycardia and accelerated idioventricular
rhythm led to a partial resolution of his chest
pain and ST-segment elevation.

The patient was referred to a PCl-capable
center for coronary angiography, shown in
clips 1-4. The patient had ectasia of the
proximal left anterior descending (LAD)
artery with a slow flow pattern, a thrombus
in the same area, a severed diagonal branch,
and a significant lesion between the two
ectatic proximal and mid portions of the right
coronary artery (RCA). Considering the lesions
and the thrombus burden, it was decided that
the patient would receive a dual antiplatelet and
anticoagulant during admission and novel oral
anticoagulants (NOACs) after discharge, with
no intervention on the lesions.

Outeome and Follow-up

The patient was discharged in good
health without chest pain while on dual
antiplatelet, statin, and rivaroxaban treatment.
Furthermore, the patient was administered a
beta-blocker, an  angiotensin-converting
enzyme inhibitor, and a mineralocorticoid
receptor antagonist. Twenty days after the
event, the individual returned to the primary
care center with exertional chest pain. ECG
exhibited no new changes. Echocardiography
was performed on the patient, as shown
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in clips 5-7. The patient had an improved
ejection fraction of approximately 25% with
significant wall motion abnormalities in the
anterior segments. The treatment dosage
was increased, and nitrates were added to the
regimen. The patient reports normal health
approximately 28 days after the incident.

Discussion

According to our knowledge, this is the first
documented instance of a possible STEMI
with ectatic coronary arteries following CO
poisoning. CO binds to hemoglobin with a
greater affinity than 200 times that of oxygen
(O,); therefore, even small amounts of CO
reduce O, delivery to tissues such as the brain
and heart, which are more sensitive to hypoxia
than other tissues. Hypoxia impairs cellular
oxygen consumption and the mitochondrial
electron transport chain, leading to lipid
peroxidation and free radical production. In
addition, hypoxia promotes the production
of hypoxic inducible factor 1 (HIF-1a) and,
consequently, inflammation ®. These effects
may contribute to the mryocardial damage
observed in over a third of patients with
CO poisoning °. In addition, CO and other
air pollutants, including specific substances,
cause a prothrombotic state, which increases
the risk of ischemic heart disease and MI
even under normal coronary conditions *. By
increasing cardiac markers or ST-elevations on
the ECG 3, transient ischemia can imitate the
clinical course of a MI. In addition, despite
a normal angiogram, the effect of CO on
the mitochondrial energy consumption of
myocytes can cause local hypokinesis of the
ventricular walls, also known as a stunned-
myocardium-like syndrome °.

Although myocardial ischemia due to hypoxia
and myopericarditis could have been the leading

differential diagnosis in our case, the patient
was treated for STEMI based on his symptoms
and the physicians decision. The individual
exhibited a thrombotic lesion on coronary
angiography, possibly due to the thrombolytic
effect on an occluded coronary or simultaneous
thrombus formation in a patient with CO-
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induced myocardial ischemia. The patient was
successfully treated with thrombolytic and
anticoagulant medications. Other case reports
have also confirmed improved outcomes of
treatment with percutaneous intervention
(PCI) in CO-induced STEMI patients;
however, in contrast to the current paper, the
patients described in these reports had risk
factors for ischemic heart disease that call into
question the causality of CO poisoning *>.
Satran et al. retrospectively reviewed data
from 230 CO poisoning patients and revealed
that the male gender, Glasgow coma scale
(GCS) scote of 14, and hypertension are
predictors of myocardial injury. Intriguingly,
active cigarette smoking (CS) was significantly
associated with a lower risk of myocardial
damage % A possible explanation for
this phenomenon can be the long-term
compensatory  mechanisms adopted by
myocytes to combat the Hypoxia-induced by
accumulated CO when smoking cigarettes
in confined spaces ® This is consistent with
previous research confirming that smoking is
associated with a lower risk of IHD-related
mortality, thus demonstrating the smoket’s
paradox '.

The growing prevalence of smokeless tobacco
use in the Middle Fast has raised healthcare
system concerns. Over 365 million people
wotldwide use smokeless tobacco, primarily
young adults '. In addition, a study of over
50,000 adults in Iran revealed that 7% of the
adult population uses smokeless tobacco.
Although the risk ratio of smokeless tobacco
for IHD-related mortality has increased, it has
not reached a significant level 2. Furthermore,
tobacco use is the most preventable cause of
cardiovascular diseases (CVD) ’. Through
multiple mechanisms, including endothelial
dysfunction, oxidative stress, inflammation, and
coagulopathy ", smokeless tobacco can either
accelerate or induce the occurrence of MI.

Given that our patient was abusing Nas,
reports on the association of smokeless
tobacco with CHD ate contradictory '*. Some
studies proposed smokeless tobacco as a risk
factor for acute MI or CHD ">, Conversely,
several studies failed to observe such an

association and instead found a link between
smokeless tobacco and fatal CHD ™%\
Another study found a geographical difference
in the incidence of CHD among users of
smokeless tobacco. According to Aishwarya et
al., smokeless tobacco significantly increased
the incidence of non-fatal CHD in Asia but
only for fatal CHD in Europe and the US °.
Multiple factors, including smokeless tobacco
dose, duration and frequency of consumption,
type of processing and composing elements,
and other traditional CVD risk factors, may be
responsible for the disparity in geographical
results '°. These findings caution healthcare
systems to implement strategies and policies to
increase public awareness of the adverse effects
of smokeless tobacco use. In conclusion, it
appears that CO poisoning and smokeless
tobacco consumption may have contributed to
MI in our case.

Conclusion

We presented a case of MI in a young user of
smokeless tobacco following CO poisoning
and successful thrombolytic therapy. In
patients with carbon monoxide poisoning,
we recommend clinicians consider coronary
heart disease’s probability and obtain a baseline
ECG and cardiac markers. We suggest that
future research investigate these associations
and the underlying mechanisms undetlying this
phenomenon.

Acknowledgment

None.

Conflict of interest

None.

Author Contribution
MMAR, NV, FH: manuscriptreview, manuscript
editing. MMAR, NV, SM: manuscript
preparation. MMAR, SM, FH: design and
concepts. NV, MG, FH: literature search.

61 ARYA Atheroscler 2023; Volume 19, Issue 2

http://arya.mui.ac.ir



—_

References

. Centers for Disease Control and Prevention (CDC). Carbon

monoxide exposures-United States, 2000-2009. MMWR
Morb Mortal Wkly Rep 2011; 60(30): 1014-7.

. Satran D, Henry CR, Adkinson C, Nicholson CI, Bracha Y,

Henry TD. Cardiovascular manifestations of moderate to
severe carbon monoxide poisoning. J Am Coll Cardiol
2005; 45(9): 1513-6.

. Grieb G, Simons D, Piatkowski A, Altiok E, Eppstein RJ,

Bernhagen J, et al. Carbon monoxide intoxication versus
myocardial infarction: An easy diagnosis? Burns 2011;
37(4): €29-31.

. Hsu PC, Lin TH, Su HM, Lee HC, Huang CH, Lai WT, et

al. Acute carbon monoxide poisoning resulting in ST
elevation myocardial infarction: a rare case report.
Kaohsiung J Med Sci 2010; 26(5): 271-5.

. Dileo PA, Tucciarone M, Castro ER, Guerrero M. Late stent

thrombosis secondary to carbon monoxide poisoning.
Cardiovasc Revasc Med 2011; 12(1): 56-8.

. Vidyasagaran AL, Siddiqi K, Kanaan M. Use of smokeless

tobacco and risk of cardiovascular disease: A systematic
review and meta-analysis. Eur J Prev Cardiol 2016;
23(18): 1970-81.

. Ali WM, Al-Aqgeedi RF, Gehani AA. Acute myocardial

infarction in a young adult male associated with the use
of smokeless tobacco (Sweka). Heart Views 2011; 12(4):
169-72.

. Lippi G, Rastelli G, Meschi T, Borghi L, Cervellin G.

Pathophysiology, clinics, diagnosis and treatment of
heart involvement in carbon monoxide poisoning. Clin
Biochem 2012; 45(16-17): 1278-85.

Macchiarelli G,
M, Scopinaro F, Schillaci O, Martuscelli E, et al.

Tritapepe L, Rocco
Functional and ultrastructural evidence of myocardial
stunning after acute carbon monoxide poisoning. Crit
Care Med 1998; 26(4): 797-801.

10. Symons R, Masci PG, Francone M, Claus P, Barison A,

Carbone I, et al. Impact of active smoking on myocardial
infarction severity in reperfused ST-segment elevation
myocardial infarction patients: the smokerns paradox
revisited. Eur Heart J 2016; 37(36): 2756-64.

Ansari Ramandi et al.

11. Mehrotra R, Yadav A, Sinha DN, Parascandola M, John

RM, Ayo-Yusuf O, et al. Smokeless tobacco control
in 180 countries across the globe: call to action for full
implementation of WHO FCTC measures. Lancet Oncol
2019; 20(4): €208-17.

Etemadi A, Khademi H, Kamangar F, Freedman
ND, Abnet CC, Brennan P, et al. Hazards of cigarettes,
smokeless tobacco and waterpipe in a Middle Eastern
Population: a Cohort Study of 50 000 individuals from
Iran. Tob Control 2017; 26(6): 674-82.

13. Ambrose JA, Barua RS. The pathophysiology of cigarette

14.

15.

16.

17.

18.

19.

20.

smoking and cardiovascular disease: an update. J Am Coll
Cardiol 2004; 43(10): 1731-7.

Piano MR, Benowitz NL, FitzGerald GA, Corbridge
S, Heath J, Hahn E, et al. American Heart Association
Council on Cardiovascular Nursing. Impact of smokeless
tobacco products on cardiovascular disease: implications
for policy, prevention, and treatment: a policy statement
from the American Heart Association. Circulation 2010;
122(15): 1520-44.

Teo KK, Ounpuu S, Hawken S, Pandey MR, Valentin
V, Hunt D, et al. Tobacco use and risk of myocardial
infarction in 52 countries in the INTERHEART study: a
case-control study. Lancet 2006; 368(9536): 647-58.
Ram RV, Trivedi AV. Smoking Smokeless Tobacco
Consumption & Coronary Artery Disease-A Case Control
Study. Natl ] Community Med 2012; 3(2): 264-8.

Janzon E, Hedblad B. Swedish snuff and incidence of
cardiovascular disease. A population-based cohort study.
BMC Cardiovasc Disord 2009; 9(1): 21.

Huhtasaari F, Asplund K, Lundberg V, Stegmayr B,
Wester PO. Tobacco and myocardial infarction: is snuff
less dangerous than cigarettes?. BMJ 1992; 305(6864):
1252-6.

Henley SJ, Thun MJ, Connell C, Calle EE. Two large
prospective studies of mortality among men who use
snuff or chewing tobacco (United States). Cancer Causes
Control 2005; 16(4): 347-58.

Hergens MP, Alfredsson L, Bolinder G, Lambe M,
Pershagen G, Ye W. Long-term use of Swedish moist
snuff and the risk of myocardial infarction amongst men.
J Intern Med 2007; 262(3): 351-9.

How to cite this article: Ansari Ramandi MM, Valizadeh N, Moezzi A, Ghoddusi MY, Hatami F. Chest
pain in a young male with carbon monoxide poisoning and substance abuse: a case report and literature
review. ARYA Atheroscler 2023; 19(2): 58-62.

ARYA Atheroscler 2023; Volume 19, Issue 2 62

http://arya.mui.ac.ir



