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Inflammation and Atrial Fibrillation: An Exclusive Association or an
Accomplice to the Cardiovascular Continuum of Additional

Risk Factors?
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The role of systemic inflammation in promoting cardiovascular
diseases has attracted the attention of several researchers.’
Inflammation can be protective as also being part of the
response to infection and injury, playing a role in the defense
and healing processes.? However, the inflammatory response
can persist beyond the original threat leading to chronic
inflammation, adverse tissue remodeling, and disease.'

The inflammation relationship in the occurrence of AF
has been a recurring issue for more than 20 years.>* There
is increasing evidence suggesting a direct link between
systemic or local inflammation and the development of AF.
Local cardiac inflammatory conditions, including pericarditis
and myocarditis, also increase the incidence of AF° as well
as severe coronavirus disease cases.® Some studies have
demonstrated a link between inflammatory biomarkers and
AF, but one of the limitations of these studies is that generally
use a single biomarker, resulting in heterogenous findings.*”

The study by Naser et al.® attempts to explore the
association between some parameters related to the burden
of inflammation with the burden of AF, generating reflections
and working hypotheses. The role of inflammation markers
and their association with the profile of patients with AF is very
enriching, depending on the burden and temporality of the
AF. The study used the systemic immunoinflammation index,
abbreviated as SII (SIl = neutrophils X platelets/lymphocytes),
being one of the markers that have been shown to predict
inflammatory status under various conditions in previous
studies [18-20]. It was a cross-sectional analysis of 453
patients with AF (138 paroxysmal AF and 315 permanent AF).
The prediction role of SIl and other inflammatory markers in
the likelihood of AF pattern was evaluated by logistic regression
analyses. Age, diastolic blood pressure, heart rate, diabetes
mellitus (DM), neutrophil, platelet-lymphocyte ratio (PLR),
neutrophil-lymphocyte ratio (NLR), SlI, C- reactive protein
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(CRP), red blood cell distribution width (RDW), hemoglobin
A1-C (HBA1C) and left atrial diameter (LAD) were significantly
higher in permanent AF group. After logistic regression analysis,
age (p=0.038), DM (p=0.024), RDW (p=0.023), CRP
(p=0.010), Sl (p=0.001), and LAD (p<0.001) significantly
contributed to the prediction of the likelihood of permanent
AF. They concluded that SII was independently associated
with the AF burden.

Partially in line with the findings of Naser et al.,® a
recent publication derived from the UK Biobank cohort
comprehensively assessed the association between several
indicators of systemic inflammation and AF, ventricular
arrhythmia (VA), and bradyarrhythmia.® A total of 478,524
eligible individuals were included and 24,484 incident AF
events occurred in 5.88 million person-years of follow-up
(incidence rate: 4.16 events per 1,000 person-years, 95%
Cl: 4.11-4.21). After adjusting for all possible confounding
variables, CRP levels were significantly associated with the risk
of AF. They also found that the HR for incident AF increased
significantly with an increase in neutrophil count, monocyte
count, and NLR. A U-shaped relationship between Sil and AF
risk was also observed, even after full covariate adjustment.
All these trends and associations with arrhythmias, including
AF, were validated in different populations through subgroup
analyses and sensitivity analyses.’

The study by Naser et al.® has good data to be interpreted,
however, as a cross-sectional analysis design, it may have
generated biased hypotheses in the interpretation of causality.
A control group without AF and with the same comorbidities
is missing. However, this issue (lack of a control group) was
raised in the limitations paragraph.

Another question to be raised: are inflammation markers
really predictors or are their findings associated with the
continuum cardiovascular process of AF? This question must
be raised with caution and prospective studies are needed to
determine whether SIl may be useful in identifying patients
at high risk for AF progression.

The reasons why AF was considered permanent are also
challenging. Some patients with AF can be submitted to
ablation procedures (one or more) and the demographic
data of the study showed that this intervention occurred
in only 12,8% of the cases.® LAD was also an independent
predictor of permanent AF. It is also known that as AF
can progress to persistent/permanent forms (regardless of
AF catheter ablation or failures in medical therapy), the
likelihood of LA enlargement is expected. On the other hand,
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patients who undergo successful AF catheter ablation may
experience LA remodeling.!® Several meta-analysis studies
have demonstrated significant reductions in LAD and volumes
in post-ablation follow-up, especially in those without AF
recurrences.''? Could these patients have presented higher
inflammation markers before, which were reduced after the
intervention and maintenance of sinus rhythm? These data
might be interpreted with caution, as LAD may not be an
independent predictor of permanent AF forms, as part of these
issues may be explained by the treatment strategies that were
adopted during the AF patient’s journey.

Furthermore, other frontiers of knowledge and exploratory
data profiling attempt to discover other inflammatory signaling
pathways, beyond the classic view that inflammation results
from the production of cytokines by a variety of infiltrating
white blood cells in response to tissue injury and/or immune
cell responses. Some evidence has begun to emerge that other
cell types, including cardiomyocytes, may have potentially
important inflammatory effects.” Atrial cardiomyocytes
have inflammatory signaling machinery components of
the NLRP3 inflammasome, which is activated in animal
models and patients with AF. These animal models’ studies
suggest that activation of the NLRP3 inflammasome in atrial
cardiomyocytes may be a condition for the occurrence of AR

A question that naturally comes to mind is: what is
the clinical applicability of inflammatory signals and
the generation of new medications with specific target
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