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1. Introduction

Neutrophils are very important cells of the immune system, and every year, new
nuances of their functional activity in the body and participation in various pathological
processes are discovered. Detailed characterization of neutrophils and other immune cells
can help identify pathologies at early stages. Elevated neutrophil levels often correlate
with pathologies. Absolute neutrophil counts are increased in obesity [1], in patients with
bacteremia [2], in a non-survival group in patients with colorectal cancer [3], and are
associated with poor cognitive functions in older adults [4]. At the same time, a higher
neutrophil count is associated with a lower risk of venous thromboembolism [5].

One of the most important characteristics and markers of health is the proportion
of neutrophils in relation to other cells involved in the immune response. The level of
neutrophils in relation to other immune cells can provide a more accurate characterization
of the body since it allows one to identify an imbalance of immunity during inflamma-
tory processes. Elevated neutrophil-to-lymphocyte ratio (NLR) is a prognostic marker of
mortality in diabetes [6]. NLR may predict thrombosis risk [7].

Currently, the heterogeneity of neutrophils is widely recognized, and numerous stud-
ies have been devoted to this topic. Increased neutrophil size was observed in patients
with sepsis and trauma [8]. Mean neutrophil volume is altered in sepsis when immature
neutrophils enter the circulation [9]. Tumor-associated neutrophils are heterogeneous [10],
and neutrophils from patients who have undergone lung transplantation are heteroge-
neous [11]. Recently, it was elegantly demonstrated how the spleen supports neutrophil
heterogeneity during emergency granulopoiesis [12].

The papers presented in this Special Issue examine various aspects of neutrophil
heterogeneity, including differences in their balance with lymphocytes and platelets.

2. An Overview of Published Articles

Patients with liver disease have a high need for hemodialysis. For successful hemodial-
ysis, the arteriovenous fistula (AVF) must operate at a certain flow rate [13]. In the work
of Edoardo Pasqui et al. (contribution 1), neutrophil-to-lymphocyte ratios (NLR) and
platelet-to-lymphocyte ratios (PLR) were investigated as biomarkers, and high NLR and
PLR values were found to be significant risk factors for AVF failure.

In diabetic ketoacidosis (DKA), high NLR levels lead to severe cerebral edema
(Alexandra-Cristina Scutca, et al., contribution 3). The main causes of DKA are neu-
rological [14]. However, complications may also be associated with tissue destruction by
enzymes from neutrophilic azurophilic granules [15]. In an earlier publication, Alexander-
Christian Scutz et al. first showed that high NLR levels are a very informative marker of
DKA [16].
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When various neutrophil parameters were examined, neutrophil size was lowest in
the healthy group (Elzbieta Rutkowska et al., contribution 4). Complexity of the neutrophil
population has been observed in patients with lung cancer (contribution 4). Indicator of
inflammation neutrophil reactivity index, which is known to be increased in sepsis [17],
was decreased in COVID-19 (contribution 4).

Neutrophils are highly heterogeneous across tumor types. Cancer progression de-
pends on the neutrophil activation profile [18]. Neutrophils respond very quickly to
activation, and it is very important to have some checkpoints to assess their activation
status. Khetam Sunbuli et al. (contribution 7) conducted a detailed study and identified
Tbp and Hprtl as the respective reference genes for mouse splenic neutrophils regardless
of their activation status.

Neutrophils circulate in our bodies in a naturally inactive state until they receive a
signal from an activated endothelium in the body’s vessels [19,20]. This is followed by
the migration of neutrophils to the site of inflammation. The inflammatory state often
correlates with levels of inflammatory biomarkers such as C-reactive protein [21]. In severe
pathologies, including pneumonia, the interaction of neutrophils with the endothelium
leads to endothelial damage and other severe complications [22]. Paula Gonzalez-Jimenez
et al. (contribution 5) classified biomarkers of endothelial injury and compared them with
traditional inflammatory biomarkers. For the first time (contribution 5), the biomarker
mid-regional proadrenomedullin [MR-proADM] was shown to be the best predictor of
complications in pneumonia.

In the fight against bacteria, neutrophils release DNA strands called neutrophil ex-
tracellular traps (NETs) [23] and also use secretory outgrowths containing bactericides-
cytonemes [24]. NETs are released by dying neutrophils. The neutrophil cell death path-
way through NETosis causes complications in many diseases, including diabetic foot
ulcer pathology [25] and vascular complications during infection [26], and leads to im-
munothrombosis in COVID-19 [27]. Yuichi Watanabe et al. (contribution 6) found that
oxysterol suppressed DNA release from neutrophils.

Neutrophils produce reactive oxygen species (ROS) at stimulation and in interaction
with bacteria. Given the bactericidal activity of neutrophils, it is very important to know
the production of ROS by individual cells. In the work of Svetlana N. Pleskova et al.
(contribution 2), a method for detecting reactive oxygen species has been created at the
single-cell level. When studying the interaction of neutrophils with S. aureus and E. coli
bacteria, the authors found functional heterogeneity in the neutrophil population: the peak
response time differs between individual cells and the neutrophil population.

3. Conclusions

The articles in this Special Issue make a valuable contribution to the study of neutrophil
parameters in health and various pathologies.
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