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Cardiovascular Topics

Association between Pfizer-BioNTech mRNA vaccine 
and myocardial infarction: clinical and angiographic 
insights
Fatih Aydin, Bektaş Murat, Selda Murat, Ayse Huseyinoglu Aydin

Abstract
Objective: With the widespread administration of  the 
BioNTech mRNA-based COVID-19 vaccine, there is a need 
to evaluate its potential effects on cardiovascular health, 
particularly its association with myocardial infarction (MI). 
This study aimed to investigate the relationship between 
BioNTech vaccination and MI, as well as its impact on clini-
cal and angiographic parameters.
Methods: A retrospective analysis was conducted at the 
Eskisehir Osmangazi University, Eskisehir City Hospital, 
between April 2020 and May 2023 on a cohort of 1 151 
patients hospitalised with MI. The patients were stratified 
into a BioNTech+ (vaccinated) and a BioNTech– (unvac-
cinated) groups. Medical records were reviewed for demo-
graphic information, clinical data and angiographic findings. 
Statistical analyses were performed, including logistic regres-
sion models adjusting for potential confounders.
Results: The BioNTech– group had a higher mean number 
of percutaneous transluminal coronary angioplasty proce-
dures and stents compared to the BioNTech+ group. 
Haematological parameters and lipid profiles showed some 
discrepancies between the two groups. The BioNTech– group 
had higher white blood cell and platelet counts, while also 
exhibiting a higher mean low-density lipoprotein cholesterol 
level. The prevalence of co-morbidities and cardiovascular 
risk factors differed between the groups.
Conclusion: This study found associations between the 
BioNTech vaccination and clinical and angiographic param-
eters in patients with MI.
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With the emergence of COVID-19, vaccination efforts have 
been a key strategy to mitigate the impact of the pandemic. 
BioNTech, an mRNA-based COVID-19 vaccine, has been widely 
administered.1 While the vaccine has demonstrated efficacy in 
preventing COVID-19, there is a need to evaluate its potential 
effects on cardiovascular health, particularly its association with 
myocardial infarction (MI). 

There is limited evidence to suggest a direct association 
between mRNA vaccines and MI. There have been some studies 
suggesting an association between vaccines and MI.2-5 However, it 
should be noted that most of these studies are often based on case 
reports and are related to early reactions following vaccination, 
occurring within a short period (24 hours) after vaccination. They 
have not provided answers to questions regarding the long-term 
effects of vaccines and whether they pose an increased risk for 
MI in the chronic process, their potential to cause MI in young 
individuals, or their influence on factors such as lesion severity 
and the extent of diseased vessels. This study was conducted with 
the aim of seeking answers to these questions.

By investigating the relationship between BioNTech 
vaccination and MI, as well as its impact on clinical and 
angiographic parameters, this study aimed to contribute to the 
growing body of knowledge on the potential cardiovascular 
effects of COVID-19 vaccines. The findings have implications 
for patient care, risk stratification and public health strategies.

Methods
An analysis was conducted on a cohort of 1 151 patients 
hospitalised with a diagnosis of MI. The patients were recruited 
from two tertiary hospitals and were stratified into two groups 
based on their vaccination status: individuals who received the 
BioNTech vaccine (BioNTech+, n = 490), and those who did 
not receive the vaccine (BioNTech–, n = 661). Patients who were 
hospitalised with a diagnosis of MI between April 2020 and May 
2023 were screened and patients who met the inclusion criteria 
were consecutively included in the study. 

Medical records, including demographic information, clinical 
data and angiographic findings were reviewed for each patient. 
Patients who were hospitalised due to MI, older than 18 
years and had coronary angiography were included in the 
study. Patients whose vaccination status and whether they were 
diagnosed with COVID-19 were unknown, and patients whose 
laboratory and angiography information could not be accessed 
were excluded from the study. 
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The primary outcome was the association between BioNTech 
vaccination and the occurrence of MI. Secondary outcomes 
included the extent and characteristics of vessels involved in MI, 
the prevalence of different types of MI (ST-segment elevation 
MI, non-ST-segment elevation MI), and the age at onset of MI.

Ethical approval for this study was obtained from local ethics 
committee (decision date: 15/03/2023, decision no: ESH/GOEK 
2023/1), ensuring patient confidentiality and adherence to ethical 
guidelines.

Statistical analyses 
Statistical analyses were performed using appropriate methods. 
Continuous variables are expressed as means ± standard 
deviations or medians with interquartile ranges, while categorical 
variables are presented as frequencies and percentages. Group 
comparisons were conducted using the independent t-test, 
Mann–Whitney U-test or chi-squared test, as appropriate. 
Multivariate logistic regression models were utilised to determine 
the independent association between BioNTech vaccination and 
the risk of MI, adjusting for potential confounders.

Results
Table 1 reveals that there was no significant difference in age 
between the BioNTech– and BioNTech+ groups (p = 0.520), 
indicating that age was comparable among the vaccinated 
individuals. However, significant differences were observed in 
several other variables. The BioNTech– group exhibited a 
higher mean percutaneous transluminal coronary angioplasty 
(PTCA) number compared to the BioNTech+ group (p < 0.001). 
Similarly, the BioNTech– group had a higher mean stent number 
compared to the BioNTech+ group (p < 0.001). These findings 
suggest that individuals who received the BioNTech– vaccine 
may have undergone more invasive procedures for coronary 
artery disease (CAD) treatment compared to those who received 
the BioNTech+ vaccine.

The BioNTech– group exhibited a higher mean white blood 
cell count (WBC) compared to the BioNTech+ group (p = 0.030), 
suggesting a potential difference in immune response. Moreover, 
the BioNTech– group had a higher mean platelet count (PLT) 
compared to the BioNTech+ group (p < 0.001), indicating a 
possible variation in thrombotic risk.

Lipid profile analysis revealed that the BioNTech– group had 
a higher mean low-density lipoprotein cholesterol (LDL-C) level 
compared to the BioNTech+ group (p = 0.010). Additionally, the 
BioNTech+ group exhibited a slightly higher mean triglyceride 
level compared to the BioNTech– group, although the difference 
did not reach statistical significance (t = –1.86, df = 432, p = 
0.064).

Table 2 presents the group comparisons for categorical 
variables. The BioNTech– group had a higher proportion of 
individuals with hypertension (p < 0.001), diabetes mellitus (DM) 
(p < 0.001) and CAD (p < 0.001) compared to the BioNTech+ 
group. Furthermore, a significantly higher proportion of 
individuals in the BioNTech+ group reported a history of 
congestive heart failure (p = 0.000).

Finally, Table 3 presents the results of logistic regression 
analysis to identify predictors of the outcome. Age did not 
have a significant effect on the outcome [B = 0.000, p = 0.971, 
Exp(B) = 1.000]. However, the involvement of one vessel [B = 
1.223, p = 0.004, Exp(B) = 3.396] and two vessels [B = 1.058, p = 
0.011, Exp(B) = 2.881] showed significant positive associations 
with the outcome, indicating that a higher number of affected 
vessels increased the odds of the outcome with the involvement 
of three vessels, while not statistically significant [B = 0.645, p = 
0.113, Exp(B) = 1.906], the observed trend suggests a potential 
association.

Table 1. Descriptive statistics and group comparisons

Variables BioNTech– BioNTech+ t/f (df) p-value

Age 58.84 ± 16.930 58.41 ± 11.232 0.64 (432) > 0.05

PTCA number 1.66 ± 0.806 0.88 ± 0.458 9.18 (432) 0.000

Stent number 1.10 ± 0.677 0.87 ± 0.483 5.15 (432) 0.000

Hg 14.50 ± 2.088 14.49 ± 4.232 0.02 (432) > 0.05

WBC 11.54 ± 7.542 10.71 ± 3.405 2.17 (432) > 0.05

PLT 254.31 ± 76.510 234.39 ± 61.170 4.02 (432) 0.000

HDL-C 41.41 ± 11.933 40.19 ± 9.657 1.80 (432) > 0.05

LDL-C 120.57 ± 37.567 115.00 ± 34.807 2.58 (432) > 0.05

Total cholesterol 188.01 ± 45.711 187.04 ± 37.751 0.45 (432) > 0.05

Triglycerides 147.29 ± 111.932 159.44 ± 93.084 –1.86 (432) > 0.05

PTCA: percutaneous transluminal coronary angioplasty; Hg: haemoglobin; 
WBC: white blood cell count; PLT: platelets; HDL-C: high-density lipoprotein 
cholesterol; LD-CL: low-density lipoprotein cholesterol; t/f  (df): t-value divided 
by degrees of freedom; p-value < 0.05 is considered statistically significant.

Table 2. Group comparisons for categorical variables

Variables
BioNTech–

n (%)
BioNTech+

n (%) p-value

Gender
Male
Female

509 (77.0)
152 (23.0)

374 (76.3)
116 (23.7)

> 0.05

HT 403 (61.1) 185 (37.8) 0.000

DM 285 (43.2) 77 (15.7) 0.000

Smoking 341 (51.7) 185 (37.8) > 0.05

CAD 128 (18.4) 181 (36.9) 0.000

CHF 113 (38.9) 26 (62.2) 0.000

MI type
Anterior
Inferior
Lateral
Posterior
NSTEMI

116 (17.5)
204 (30.9)

9 (1.4)
3 (0.5)

329 (49.8)

89 (18.2)
85 (17.3)
1 (0.2)
0 

315 (64.3)

0.000

COVID 223 (33.7) 146 (29.8) > 0.05

One vessel 350 (53.0) 296 (60.4) 0.000

Two vessels 177 (26.8) 125 (25.5) 0.012

Three or more vessels 120 (18.2) 61 (12.4) > 0.05

HT: hypertension; DM: diabetes mellitus; CAD: coronary artery disease; CHF: 
congestive heart failure; MI: myocardial infarction; NSTEMI: non-ST-elevation 
myocardial infarction; COVID: COVID-19; p-value < 0.05 is considered statisti-
cally significant.

Table 3. Predictors of outcome in logistic regression

Predictors B p-value Exp(B) Interpretation

Age 0.000 0.971 1.000 No significant effect on the 
outcome

One vessel 1.223 0.004 3.396 Higher: one vessel increases the 
odds of the outcome 3.4 times

Two vessels 1.058 0.011 2.881 Higher: two vessels increase the 
odds of the outcome 2.9 times

Three vessels 0.645 0.113 1.906 No significant effect on the 
outcome
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Discussion
This study found associations between BioNTech mRNA 
vaccination and clinical and angiographic parameters in patients 
with MI, suggesting potential differences in disease severity and 
risk factors between the vaccinated and unvaccinated groups.

Firstly, it is important to highlight that age did not significantly 
differ between the BioNTech– and BioNTech+ groups, indicating 
that age distribution was comparable among vaccinated and 
unvaccinated individuals. This finding suggests that age may 
not be a confounding factor when evaluating the relationship 
between the BioNTech vaccine and MI. 

In the study conducted by Aye et al., which examined 35 cases 
of MI following COVID-19, the average age was 55 years, and 
most of the cases were male.4 This study also found a similar 
average age to that in our study, supporting the absence of 
evidence suggesting that the vaccine causes MI at an early age. 
In contrast to this, our study demonstrated no increase in MI 
cases associated with vaccination in the long term, specifically 
regarding gender-related cases.

The association between mRNA vaccines and MI is 
controversial. While some studies contend that these vaccines 
are linked to MI, others contend that the opposite is true. Some 
studies note that rare and serious adverse events have been 
reported following administration of mRNA vaccines, including 
myocarditis and acute MI.6,7 However, Chui et al. discovered no 
increased risk of acute MI, stroke or pulmonary embolism after 
both doses of the BNT162b2 mRNA vaccine in individuals aged 
75 years and up.8 

The present investigation looked into the vaccine’s relationship 
with MI character and features. Regarding clinical parameters, 
individuals in the BioNTech– group exhibited a higher mean 
number of PTCA procedures and stents compared to the 
BioNTech+ group. These results suggest that patients who did 
not receive the BioNTech vaccine may have had a higher burden 
of CAD, necessitating more invasive interventions for disease 
management. 

Although it has been determined in many studies that 
vaccines are associated with many cardiovascular diseases, 
especially myocarditis and pericarditis, it has also been discussed 
whether this is the effect of the vaccine or the effect of the 
COVID-19 disease itself.9-11 In one study, Botton et al. found 
that the Pfizer-BioNTech and Moderna-mRNA vaccines were 
not associated with an increased risk of cardiovascular events 
in adults under the age of 75 years. However, recipients of 
the Oxford-AstraZeneca vaccine had a greater risk of MI and 
pulmonary embolism in the second week after vaccination. The 
study suggests that adenoviral-based vaccines may be associated 
with an increased incidence of MI and pulmonary embolism in 
individuals aged 18 to 74 years.12 

This suspicion has been dispelled, as our study found no 
difference in COVID-19 disease prevalence between the two 
groups. These findings should be interpreted cautiously, as they 
do not establish a causal relationship between the vaccine and 
the need for invasive procedures. 

This information can be interpreted in two ways. Firstly, the 
vaccine itself  may have an impact on the thrombosis mechanism, 
leading to the formation of acute rather than chronic non-lethal 
lesions that result in a shorter time frame for acute thrombosis. 
However, this direct relationship could not be established with 
this study. 

Previous studies have shown an association between the 
vaccine and early-stage MI,4 but long-term outcomes have 
not been investigated. As we will discuss in more detail below, 
the unvaccinated group had a higher risk profile and a higher 
likelihood of developing more resistant lesions during the 
chronic process, while the vaccinated group, despite having fewer 
risk factors, still experienced MI cases.

Secondly, as mentioned above, the vaccine may reduce the 
likelihood of patients with risk factors for CAD experiencing 
MI.10 Although the vaccinated group had fewer risk factors, 
there were still cases of MI, while the unvaccinated group had 
a higher probability of developing more resistant lesions in the 
chronic process. 

A frequently debated topic in the literature regarding 
vaccines is the issue of thrombosis and immune response. 
Thrombosis was the most frequently reported event, followed by 
stroke, myocarditis, MI, pulmonary embolism and arrhythmia. 
Thrombosis was more common with the BNT162b2 vaccine, 
while stroke was more common with mRNA-1273 vaccine.13 

Haematological parameters also demonstrated some 
discrepancies between the two groups. The BioNTech– group 
had a higher mean WBC and PLT compared to the BioNTech+ 
group. These findings suggest the possibility of differing immune 
responses and thrombotic risk profiles between vaccinated and 
unvaccinated individuals. The elevated WBC count suggests a 
potential difference in immune response between the two groups. 

It is worth noting that previous studies have reported an 
association between inflammation, immune response and the 
risk of cardiovascular events, including MI.14 The observation of 
lower WBC and PLT counts in the vaccinated group compared 
to the control group in the long term may actually steer us away 
from establishing a direct relationship between the vaccine and 
MI. 

In terms of lipid profile, the study found a higher mean LDL-C 
level in the BioNTech– group compared to the BioNTech+ 
group. While the difference was statistically significant, it is 
important to note that the clinical significance of this finding 
in relation to MI risk remains uncertain. Elevated LDL-C 
levels are well-established risk factors for the development of 
atherosclerosis and cardiovascular disease.15 However, further 
research is required to determine the clinical implications of the 
observed difference in LDL-C levels between the two groups and 
its potential contribution to the risk of MI.

When examining the risk factors for CAD, it was observed that 
hypertension and DM were more prevalent in the unvaccinated 
group, while a history of CAD was more prevalent in the 
vaccinated group. Age, smoking and gender were found to be 
similar between the two groups. Therefore, it is difficult to state 
a definitive difference in risk factors between the two groups. 
However, it can be accepted that factors such as hyperlipidaemia, 
hypertension and DM, which are cardinal risk factors for CAD,16 
were more prevalent in the unvaccinated group, and the indirect 
interpretations we made regarding stent and PTCA numbers are 
also applicable here.

One of the other aspects we were curious about in this study 
was whether the vaccine had any effect on the frequency of 
ST-elevation myocardial infarction (STEMI). Significantly, a 
higher incidence of non-ST-elevation myocardial infarction 
(NSTEMI) was observed in the vaccinated group. We believe this 
is a subject that requires further investigation because NSTEMI 



CARDIOVASCULAR JOURNAL OF AFRICA • Advance Online Publication, December 20234 AFRICA

patients tend to have more co-morbidities compared to STEMI 
patients.17 However, despite the relatively lower co-morbidity 
rate in the vaccinated group, a proportionally higher number of 
NSTEMI cases were observed. This can be interpreted in several 
ways.

Firstly, few studies mention a decrease in hospital admissions 
for MI during the pandemic.18,19 Since the BioNTech vaccine was 
administered in our study country at a later stage, it is possible 
that the uncertainty surrounding the pandemic and the public 
belief in the need to stay at home resulted in a relatively more 
pronounced presentation of STEMI cases seeking hospital 
admission at the beginning of the pandemic. Although we 
strongly believe that this difference may be attributed to 
variations in patients’ habits of seeking medical attention during 
the pandemic or temporary difficulties in accessing hospitals at 
the beginning of the pandemic period, it cannot be dismissed 
based on these data that the vaccine may have contributed to a 
greater increase in NSTEMI rates.

The occurrence of  acute MI following vaccination has 
raised concerns regarding potential underlying mechanisms. One 
hypothesis suggests that vaccination triggers an autoimmune 
response targeting PLT, akin to the clinical manifestation 
observed in autoimmune heparin-induced thrombocytopaenia.20,21 
However, the presence of long-term post-vaccine effects on MI 
development remains uncertain.

However, it should be noted that while single-vessel 
involvement was significantly higher in the vaccinated group, 
and two-vessel involvement was significantly higher in the 
non-vaccinated group, there was no significant difference in 
terms of multi-vessel involvement between the two groups. 
Therefore, when analysed in a general context, based on these 
findings, it cannot be concluded that the vaccine increased the 
prevalence of MI with the involvement of multiple vessels. These 
data can give us information about two things. The vaccine has 
no long-term effect on the development of MI, and even if  it 
has an effect, the development of MI proceeds by a mechanism 
similar to that of the unvaccinated.

It is crucial to contextualise these findings within the 
limitations of the study. The retrospective design and relatively 
small sample size may have introduced selection bias and limited 
the generalisability of the results. Additionally, the observational 
nature of the study precludes establishing a causal relationship 
between the BioNTech vaccine and MI. Confounding variables, 
including unmeasured co-morbidities or medication use, may 
have influenced the observed associations. Moreover, the study 
did not consider the timing of vaccination in relation to the 
occurrence of MI, which could potentially have impacted on the 
interpretation of the results. 

Conclusion
This study provides insights into the potential relationship 
between the BioNTech mRNA-based COVID-19 vaccine and 
MI, along with its effects on various clinical and angiographic 
parameters. The findings suggest that patients who did not receive 
the BioNTech vaccine may have had a higher burden of CAD 
and associated co-morbidities. Variations in haematological 
parameters and lipid profiles between the BioNTech– and 
BioNTech+ groups further highlight potential differences in 
immune response, thrombotic risk and lipid metabolism. 
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