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Acute myocardial infarction in COVID-19 patients.  
A review of cases in the literature 

Nomesh Kumar1, Renuka Verma2, Petras Lohana1, Arti Lohana1, Kamleshun Ramphul3

A b s t r a c t

Introduction: COVID-19 is an ongoing pandemic that has lasted more than 
a year. Patients with multiple comorbidities such as diabetes, hypertension, 
and smoking have been shown to be at increased risk of a  more severe 
course and lethal outcome. Since the disease can also lead to a  hyperco-
agulable state, several cases of acute myocardial infarction (AMI) have also 
been recorded.
Material and methods: We searched PubMed/Medline for case reports of 
AMI occurring in COVID-19 positive patients using “acute myocardial infarc-
tion”, “COVID-19”, and “SARS-CoV-2” as keywords.
Results: Thirty-three articles covering 37 patients were identified, among 
which 30 (81.1%) were male, and 7 (18.9%) were females. The mean age 
of these 37 patients was 52.8 ±15.6 years. Most cases were from the Unit-
ed States (17 cases, 45.9%). Several comorbidities such as hypertension  
(16 cases, 43.2%), diabetes (14 cases, 37.8%), smoking (8 cases, 21.6%), 
obesity (3 cases, 8.1%), morbid obesity (1 case, 2.7%), and elevated lipid lev-
els (4 cases, 10.8%) were also identified. The most common symptom of AMI 
was chest tightness (22 cases, 59.5%), while the most common symptoms 
for COVID-19 were dyspnoea (25 cases, 67.6%) and fever (22 cases, 59.5%). 
The mortality rate was 35.1%.
Conclusions: Given the high mortality rate, physicians are encouraged to 
properly check for signs of cardiac dysfunction and possible AMI while treat-
ing COVID-19 positive patients with several comorbidities or previous his-
tory of AMI.

Key words: ECG changes, case reports, COVID-19, pandemic, acute 
myocardial infarction, risk factor.

Introduction

The first cases of coronavirus disease 2019 (COVID-19) occurred in 
December 2019. The virus continued to spread worldwide and became 
a pandemic on March 11th, 2020 [1]. The infection is caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which is a sin-
gle-stranded RNA virus with an envelope that comes from the Coronavi-
ridae family. This family also includes severe acute respiratory syndrome 
coronavirus (SARS-CoV) and Middle East respiratory syndrome-related 
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coronavirus (MERS-CoV), which previously led to 
severe acute respiratory syndromes (SARS) and 
Middle East respiratory syndrome (MERS) respec-
tively [1, 2].

The world slowly learned more about the virus, 
and found several risk factors such as diabetes, 
hypertension, advanced age, smoking, chronic 
obstructive pulmonary disease (COPD), asthma, 
and past history of cerebrovascular diseases that 
are believed to provoke worse outcomes of the 
infection [2–5]. Since COVID-19 is also associated 
with hypercoagulation and thrombosis, multiple 
early reports and questions were raised about the 
likely increased risk of acute myocardial infarction 
(AMI) developing in patients with risk factors [6]. 
The pandemic has also severely affected several 
health care systems and cardiovascular depart-
ments in several areas, which may cause a delay 
and hesitancy for patients with symptoms of AMI 
to seek appropriate care [7]. 

We, therefore, aim to perform a  review of all 
cases of AMI published in the literature to iden-
tify the major risk factors and suggest possible 
changes in clinical care that can help improve the 
outcomes of patients.

Material and methods

We searched PubMed/Medline from inception 
to May 30th, 2021 for cases of AMI using the key-
words “acute myocardial infarction”, “COVID-19”, 
and “SARS-CoV-2”. Since several reports were 
rushed for publication during the early phase of 
the pandemic as letters, we limited our search 
criteria to case reports and letters published in 
English, French, Spanish, and Chinese. Our team 
was divided into two groups (PL/AL/NK and RV/
KR) that independently searched and drafted their 
lists. The two groups then discussed their results, 
and all differences in choices were solved through 
thorough discussions. 

Statistical analysis

Analyse-it software (Analyse-it Software Ltd, 
Leeds, UK, https://analyse-it.com/) and Microsoft 
Excel (https://www.microsoft.com/en-us/micro-
soft-365/excel) were used to evaluate the data 
obtained. We calculated the means with standard 
deviations of ages and presented several categor-
ical values as percentages as appropriate. 

Results

We found 147 results that fitted our initial 
search criteria. The authors read all full manu-
scripts and eventually retained 33 that contained 
reports from 37 patients (Table I) [8–40]. Thir-
ty (81.1%) patients were male while 7 (18.9%) 
were females. The mean age was 52.8 years, with 

a standard deviation of 15.6. The youngest patient 
was 27 years of age, and the oldest was 86. Eight 
(21.6%) cases were reported within the age range 
of 27–39 years, 16 (43.2%) in the range 40–59, 
and 13 (35.1%) were 60 or older. Most cases were 
reported from the United States (17 cases, 45.9%). 
Other countries included France, Italy, Japan, 
South Korea, Pakistan, Qatar, Spain, and the Unit-
ed Kingdom with 2 cases each and Iran, Portugal, 
Saudi Arabia, and Switzerland with one case each. 

Several comorbidities were also listed among 
the cases. Sixteen (43.2%) patients had a  his-
tory of hypertension, 14 (37.8%) had diabetes,  
8 (21.6%) were smokers, 3 (8.1%) were obese,  
1 (2.7%) was morbidly obese, and 4 (10.8%) had 
elevated lipid levels. Six (16.2%) patients were 
also reported to have a previous history of MI, and 
2 patients had a history of stroke in the past. The 
time of presentation and diagnosis of AMI rela-
tive to the symptoms or diagnosis of COVID-19 
varied a lot. Some patients were diagnosed with 
COVID-19 only after they were admitted for symp-
toms of AMI, while some cases of AMI occurred 
during their admission for COVID-19. There were 
also some severe cases of COVID-19 in which a di-
agnosis was made as a  routine check while the 
patient was sedated or on ventilation. Twenty-two 
(59.5%) patients reported symptoms of chest 
pain or tightness. Twenty-five (67.6%) patients 
had findings of dyspnoea. However, shortness of 
breath can be seen in both COVID-19 patients and 
in AMI patients. Among the main COVID-19 symp-
toms, 22 (59.5%) patients had fever, 20 (54.1%) 
had cough, 1 (2.7%) reported gastrointestinal 
symptoms, and 16 (43.2%) were entirely asymp-
tomatic. All 38 cases had positive ECG changes, 
with 3 cases presenting with non-ST elevation my-
ocardial infarction (NSTEMI), 29 with ST elevation 
myocardial infarction (STEMI), and 1 case present-
ed initially with NSTEMI which turned into STEMI.

Unfortunately, 13 (35.1%) patients died dur-
ing their hospitalization. The mean age of those 
who died was 54.9 years, with a standard devia-
tion of 14.6 years. Eleven (84.6%) were male, and  
2 (15.4%) were female. Seven (53.8%) of them 
had a history of hypertension, and 6 (46.2%) had 
diabetes. One of them (7.7%) had a previous his-
tory of MI, and 1 (7.7%) also had a stroke in the 
past. Three (23.1%) patients who died had a his-
tory of smoking. The majority of cases (5 cases, 
38.5%) were from the United States. 

Discussions

Our findings highlight several important points 
that can help address the care and prevention of 
AMI among patients with COVID-19. The high-
er incidence of cases of AMI in males compared 
to females has also been reported among non- 
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COVID-19 patients [41]. The incidence of hyper-
tension, diabetes, and smoking was higher in the 
group of patients who died than in those who 
survived. Several theories have hypothesized that 
patients with COVID-19 may have a  higher risk 
of thrombosis and thrombotic events or compli-
cations, and smoking, hypertension and diabe-
tes may further worsen their prognosis [2, 4, 5, 
42–46]. The infection can cause a rise in several 
cytokines and D-dimer level which leads to an 
elevated prothrombin time. It can also cause en-
dothelial damage, which predisposes the patient 
to a  hypercoagulable state [47]. Schoenhagen  
et al. also suggested that these changes may 
cause plaques to weaken and rupture, and thus 
cause coronary thrombosis [48]. The mortality 
rate observed in our study is lower than in the 
results reported by Bangalore et al. (72%) at their 
centre. However, we believe a larger sample size 
may help to provide greater predictive power 
eventually. Moreover, since antiplatelets and anti-
coagulation therapy might be helpful in prevent-
ing acute myocardial infarction, the role should 
be considered and further explored in at-risk 
patients such as those with multiple comorbid 
conditions but not already on therapy and admit-
ted with severe COVID-19 [49]. In their analysis, 
Godino et al. suggested that the indications for 
such therapies should be evaluated based on the 
patient’s clinical findings and also the severity 
of their disease [50]. The incidence of additional 
conditions related to COVID-19 such as findings 
of acute myocarditis, pulmonary embolism, and 
acute respiratory distress syndrome can also be 
studied and compared to understand the impact 
and protective role of such therapies in such sce-
narios [51–54]. 

Several changes in protocol and care can be 
encouraged to lower the occurrence and mortality 
among COVID-19 patients with an AMI episode. 
Patients who are at risk and have several comor-
bidities should have an ECG on admission, and 
it should be repeated as appropriate depending 
on their clinical findings. Our study also showed 
that while chest pain was very common, it can 
easily be missed in sedated patients. Thus, physi-
cians should also include an ECG test and cardiac 
enzyme test in those groups of patients. Finally, 
since both COVID-19 and AMI patients may typ-
ically have shortness of breath or dyspnoea, fur-
ther cardiac testing should be considered based 
on the presentation as well as the comorbidities 
of the patients. Cardiac imaging such as echo 
and spiral CT can also be helpful to rule out oth-
er possible cardiovascular complications in such 
at-risk patients. While these changes may be, at 
first, deemed challenging for several health care 
systems in developing countries, the proper pre-
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vention and early management and care may ulti-
mately help to improve the survival rates and also 
the length of stays and burden.

There are some limitations to our study, and 
proper consideration should be taken when using 
the results obtained. The sample size was small 
as we used case reports from the literature, and 
researchers and physicians are encouraged to re-
port the data from their centres in the future to 
further study and confirm our findings. Most stud-
ies did not provide adequate information on sev-
eral laboratory values and the level of severity of  
COVID-19. It was thus not possible for us to subdi-
vide and analyse the results based on the severity 
of COVID-19. The case reports also did not allow 
us to properly evaluate the levels of several mark-
ers such as D-dimers, and several past medical 
history or current medical findings may have been 
omitted by some of the authors. Finally, the case 
reports did not include any vaccination history of 
the patients (for COVID-19).

In conclusion, our study showed a  high mor-
tality rate among patients who suffer from acute 
myocardial infection during a positive infection of 
COVID-19. Males were more at risk than females, 
and several comorbidities such as hypertension, 
diabetes, and smoking may participate in the 
pathophysiology of these patients. We encour-
age further research to confirm our findings using 
larger samples from different centres.
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