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Introduction
Acute myocardial infarction accounts for more than 100 000 hospital admissions a year in 
the UK and is a significant contributor to the £9 billion annual healthcare-cost associated 
with cardiovascular disease (British Heart Foundation, 2019). Acute myocardial infarction 
is increasingly seen in young patients (<45 years) (Arora et al, 2019), and modifiable risk 
factors account for most of the presentations in this group (Yusuf et al, 2004; Lisowska 
et al, 2016; Shah et al, 2016). This article discusses the case of a teenager who presented 
with atypical symptoms and was later diagnosed and treated for ST-elevation myocardial 
infarction. After extensive cardiology follow up, no significant predisposing conditions 
were identified other than modifiable risk factors of smoking and a mildly elevated body 
mass index. With survival rates post-acute myocardial infarction over 70% in the UK 
(British Heart Foundation, 2019), this case highlights the need for healthcare professionals 
to refocus efforts on treating modifiable risk factors, with smoking cessation identified as a 
key area, to reduce the morbidity and mortality associated with acute myocardial infarction, 
particularly in young patients.
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Case report

A 19-year-old man presented to the emergency department via ambulance after waking 
up with acute onset severe back and left shoulder pain. He described a similar episode of 
self-resolving pain a few weeks earlier, for which he did not seek medical attention. The 
patient had no significant past medical history and did not take any regular medications. He 
smoked up to five cigarettes a day with a one pack-year history. He denied any substance 
abuse and did not consume alcohol. His ethnicity is British-Pakistani, and he had a family 
history of coronary artery disease, with his grandmother and grandfather having acute 
myocardial infarction in their sixties and seventies respectively, although none of his first-
degree relatives were affected. The patient described a recent period of emotional distress 
because his grandmother had experienced an acute myocardial infarction a week earlier.

On general inspection, the patient looked acutely unwell, and was clammy with tachypnoea 
(30 breaths per minute). He was afebrile with a normal heart rate, oxygen saturations of 
94% in air and a blood pressure of 118/77 mmHg. His chest was clear and heart sounds 
normal, with a good range of movement in both upper limbs. An electrocardiogram was 
performed, demonstrating ST-elevation in the anterior leads (Figure 1), and the patient 
was diagnosed with ST-elevation myocardial infarction. He was given initial symptomatic 
treatment in the emergency department before being transferred to a specialist centre for 
percutaneous coronary intervention. His troponin was over 25 000 ng/litre with otherwise 
unremarkable bloods, apart from a raised white cell count and a mild microcytic anaemia 
(Table 1). At the percutaneous coronary intervention centre, he was found to have a 
thrombotic occlusion of the ostial segment of the left anterior descending artery and 
underwent an emergency aspiration thrombectomy (Figure 2). He then had primary 
angioplasty to the left anterior descending artery with a drug-eluting stent, resulting in the 
successful restoration of coronary blood flow (Figure 3). Subsequent echocardiography 
showed mildly impaired left ventricular systolic function with an ejection fraction of 50%.

The patient was later followed up and extensively investigated in the complex cardiology 
clinic, where he was treated for iron-deficiency anaemia, with no other predisposing 
medical conditions found. The only risks identified were a positive family history and his 
modifiable risk factors of smoking and an elevated body mass index of 26.8kg/m2. There 
was also speculation around the role of the emotional distress of his grandmother’s recent 
acute myocardial infarction in contributing to the presentation. He was commenced on 
secondary prevention pharmacotherapy and referred for cardiac rehabilitation therapy, 
where his main aims were to stop smoking and to increase his physical activity.
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Table 1. Blood results from the percutaneous coronary intervention 
specialist centre

Test Result Reference range

Haemoglobin 128 g/litre 130–170 g/litre

White cell count 14.17x109/litre 4–11x109/litre

Platelets 432x109/litre 150–400x109/litre

Mean cell volume 75 fl 80–100 fl

C-reactive protein <5 mg/litre 0–10 mg/litre

High sensitivity troponin I >25 000 ng/litre 0–37 ng/litre

Haemoglobin A1c 40 mmol/mol <48 mmol/mol

Total cholesterol 4.1 mmol/litre <5.0 mmol/litre

Figure 1. Initial electrocardiogram at presentation.

Figure 2. Angiography before and after an aspiration thrombectomy at the left anterior 
descending artery.

Case report (continued)

He received inpatient smoking cessation counselling but was not prescribed a smoking 
cessation medication or formally referred to local services. Although he initially switched 
to electronic cigarettes, he has since relapsed and is smoking up to five cigarettes a 
day. At 18 months follow up his blood pressure, lipids and haemoglobin A1C were all well 
controlled; he remained a smoker and his body mass index had not changed significantly.
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Discussion
This case is a stark reminder that life-threatening acute myocardial infarction can be seen 
in young patients with very few comorbidities and may present with atypical symptoms. 
Furthermore, a steady increase in acute myocardial infarction in young patients (<45 years 
old) (Arora et al, 2019) is being seen, with studies estimating the European incidence 
between 2.7% and 10% of all cases (Yusuf et al, 2004; Lisowska et al, 2016).

Yusuf et al (2004) conducted a large international study, concluding that modifiable 
risk factors cumulatively accounted for over 90% of the population-attributed risk of an 
initial acute myocardial infarction in young patients, with smoking and an abnormal lipid 
profile identified as the strongest independent modifiable risk factors in this group (Yusuf 
et al, 2004; Shah et al, 2016). Smoking may be the most important modifiable risk factor 
as it is both fully modifiable and widespread; most patients who present with premature 
ST-elevation myocardial infarction are male (88%) and smokers (80%) (Ruiz Pizarro 
et al, 2019). Smoking is also considered the strongest independent long-term risk factor 
for recurrent cardiac events in young patients (Rallidis et al, 2015), and is five times more 
prevalent in young acute myocardial infarction patients in hospital, when compared to 
age- and gender-matched hospital patients with non-cardiac presentations (Shah et al, 
2016). Despite this, post-acute myocardial infarction inpatient smoking cessation is an 
underused intervention, that has been shown to reduce mortality and to be cost-effective 
in similar settings (Van Spall et al, 2007; Public Health England, 2019). A patient is 
three times more likely to quit smoking if prescribed a smoking cessation medication in 
combination with expert community behavioural support than by willpower alone (Public 
Health England, 2019). However, although inpatient counselling rates are often high, 
prescriptions of smoking cessation medications are low (Van Spall et al, 2007; Lisowska 
et al, 2016), despite evidence that cessation rates can be doubled if action is taken during 
the acute illness (Black, 2010).

With more patients surviving acute myocardial infarction (British Heart Foundation, 
2019), the authors suggest that smoking cessation should be identified as a priority for 
healthcare professionals. Increasing prescriptions of a smoking cessation medication around 
the time of the acute admission presents an opportunity to engage patients in smoking 
cessation, and targeted interventions could make an impact on both primary and secondary 
prevention of acute myocardial infarction in young patients.
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Figure 3. Angiography before and after an insertion of a stent at the left anterior 
descending artery.
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Learning points
■■ Acute myocardial infarction is increasing in young patients. Healthcare professionals 

need to be aware of atypical presentations, as well as taking all cases of severe chest 
pain seriously regardless of the patient’s age or comorbidity status.

■■ Almost all premature acute myocardial infarction is preventable if modifiable risk 
factors are successfully treated in young patients. With survival rates increasing 
significantly, further work is required to treat modifiable risk factors, with the aim of 
both primary and secondary prevention of acute myocardial infarction.

■■ Smoking accounts for a large proportion of the population-attributed risk for 
young patients with acute myocardial infarction. Smoking should be identified as a 
chronic relapsing and remitting condition requiring treatment, rather than simply a 
lifestyle choice.

■■ In secondary care settings, healthcare professionals should become more familiar 
with, and comfortable prescribing smoking cessation medications. Giving inpatient 
counselling, as well as a prescription of a smoking cessation medication, has the 
potential to increase quitting attempts and reduce morbidity and mortality associated 
with acute myocardial infarction and recurrent cardiac events.

■■ Primary care has a role to play in identifying and targeting high risk groups at risk 
of acute myocardial infarction cardiovascular disease. Young male smokers warrant 
targeted public health interventions.


