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Pseudomonas aeruginosa Microcolonies in Coronary Thrombi from Patients with ST Segment Elevation 
Myocardial Infarction 
Gorm Mørk Hansen, Daniel Belstrøm, Martin Nilsson, Steffen Helqvist, Claus Henrik Nielsen, Palle 
Holmstrup, Tim Tolker-Nielsen, Michael Givskov, Peter Riis Hansen. 
 
Abstract: Chronic infection is associated with an increased risk of atherothrombotic disease and direct 
bacterial infection of arteries has been suggested to contribute to the development of unstable 
atherosclerotic plaques. In this study, we examined coronary thrombi obtained in vivo 
from patients with ST-segment elevation myocardial infarction (STEMI) for the presence of 
bacterial DNA and bacteria. Aspirated coronary thrombi from 22 patients with STEMI were 
collected during primary percutaneous coronary intervention and arterial blood control samples 
were drawn from radial or femoral artery sheaths. Analyses were performed using 16S 
polymerase chain reaction and with next-generation sequencing to determine bacterial taxonomic 
classification. In selected thrombi with the highest relative abundance of Pseudomonas 
aeruginosa DNA, peptide nucleic acid fluorescence in situ hybridization (PNA-FISH) 
with universal and species specific probes was performed to visualize bacteria within 
thrombi. From the taxonomic analysis we identified a total of 55 different bacterial species. 
DNA from Pseudomonas aeruginosa represented the only species that was significantly 
associated with either thrombi or blood and was >30 times more abundant in thrombi than in 
arterial blood (p<0.0001). Whole and intact bacteria present as biofilm microcolonies were 
detected in selected thrombi using universal and P. aeruginosa-specific PNA-FISH probes. 
P. aeruginosa and vascular biofilm infection in culprit lesions may play a role in STEMI, but 
causal relationships remain to be determined. 
 
 
Relation of Periodontitis to Risk of Cardiovascular and All-Cause Mortality (from a Danish Nationwide 
Cohort Study) 
Gorm Mørk Hansen, Alexander Egeberg, Palle Holmstrup, and Peter Riis Hansen. 
 
Abstract: Periodontitis and atherosclerosis are highly prevalent chronic inflammatory diseases, and it 
has been suggested that periodontitis is an independent risk factor of cardiovascular disease 
(CVD) and that a causal link may exist between the 2 diseases. Using Danish national 
registers, we identified a nationwide cohort of 17,691 patients who received a hospital 
diagnosis of periodontitis within a 15-year period and matched them with 83,003 controls 
from the general population. We performed Poisson regression analysis to determine crude 
and adjusted incidence rate ratios of myocardial infarction, ischemic stroke, cardiovascular 
death, major adverse cardiovascular events, and all-cause mortality. The results showed 
that patients with periodontitis were at higher risk of all examined end points. The findings 
remained significant after adjustment for increased baseline co-morbidity in periodontitis 
patients compared with controls, for example, with adjusted incidence rate ratio 2.02 (95% 
CI 1.87 to 2.18) for cardiovascular death and 2.70 (95% CI 2.60 to 2.81) for all-cause 
mortality. Patients with a hospital diagnosis of periodontitis have a high burden of 
co-morbidity and an increased risk of CVD and all-cause mortality. In conclusion, our results support 
that periodontitis may be an independent risk factor for CVD. 
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Absence of Bacteria on Coronary Angioplasty Balloons from Unselected Patients: Results with Use of a 
High Sensitivity Polymerase Chain Reaction Assay                                                                                             
Gorm Mørk Hansen, Martin Nilsson, Claus Henrik Nielsen, Palle Holmstrup, Steffen Helqvist, Tim Tolker-
Nielsen, Michael Givskov, Peter Riis Hansen.  

Abstract: Periodontitis is a chronic, bacterially-induced inflammatory disease of the tooth-supporting 
tissues, which may result in transient bacteremia and a systemic inflammatory response. Periodontitis is 
associated with coronary artery disease independently of established cardiovascular risk factors, and 
translocation of bacteria from the oral cavity to the coronary arteries may play a role in the 
development of coronary artery disease. Very few studies have used angioplasty balloons for in vivo 
sampling from diseased coronary arteries, and with varying results. Therefore, the aim of this study was 
to assess if bacterial DNA from primarily oral bacteria could be detected on coronary angioplasty 
balloons by use of an optimized sampling process combined with an internally validated sensitive 
polymerase chain reaction (PCR) assay. Coronary angioplasty balloons and control samples from a total 
of 45 unselected patients with stable angina, unstable angina/non-ST elevation myocardial infarction, 
and ST-elevation myocardial infarction (n = 15 in each group) were collected and analyzed using a PCR 
assay with high sensitivity and specificity for 16S rRNA genes of the oral microbiome. Despite 
elimination of extraction and purification steps, and demonstration of sensitivity levels of 25–125 colony 
forming units (CFU), we did not detect bacterial DNA from any of the coronary angioplasty balloons. A 
subsequent questionnaire indicated that the prevalence of periodontitis in the study cohort was at least 
39.5%. Although coronary angioplasty balloons are unlikely to be useful for detection of bacteria with 
current PCR techniques in unselected patients with coronary artery disease, more studies are warranted 
to determine the extent to which bacteria contribute to atherosclerosis and its clinical manifestations 
and whether the presence of bacteria in the arteries is a transient phenomenon. 

 
 
 

 


