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Abstract:

Sepsis refers to a systemic infection involving the bloodstream that is of bacterial, viral, or
fungal origin. Sepsis, a major threat to global health, was declared a key healthcare priority
by the World Health Organization. Sepsis peaks in extreme age groups, including the
neonatal population. A relatively immature cellular and humoral immune system, poor skin
and mucosal barrier function, organ immaturity, and exposure to medical procedures such
as central venous catheters and tracheal intubation are all risk factors for neonatal sepsis.
Neonatal sepsis has also been linked to adverse short- and longterm outcomes. Surviving
term and preterm neonates are at high risk of later neurodevelopmental impairment and
cerebral palsy, which could cause great socioeconomic burden. Neutrophil CD11b
(nCD11b), of the B-integrin adhesion protein family, is important for neutrophil migration to
the site of infection. It is expressed in very low levels on the surfaces of unstimulated
neutrophils, but the levels increase within 5 minutes of exposure to bacterial products and
peak within 30 minutes. Several studies have assessed the diagnostic performance of
nCD11b for neonatal sepsis.
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Introduction:

Neonatal sepsis differs from sepsis in adults, and is defined as a systemic inflammatory response syndrome
due to suspected or proven infectious etiology in neonates (1).

An important early event in sepsis is the generation and release of cytokines by immune cells in response
to invasion by bacteria and their toxins. These cytokines induce activation of leucocytes. During neutrophil
activation, surface adhesion molecules including L-selectin, CD43, CD44 and CD50 are expressed and cleaved
from neutrophil cell surface, down-regulating their expression on activated neutrophils. In contrast, the leucocyte
integrin Mac-1 (CD11b/CD18) and CD64 behave as activation antigens on neutrophils, increasing their expression
on the surface of the cell after its activation and hence, are considered as specific neutrophil-surface activation
markers (2).

Cluster differentiation 11b (CD11b) (also known as a2 integrin or Mac-1), forms a heterodimer with CD18
(82 integrin). It is an adhesion molecule, expressed mainly on monocytes, macrophages, dendritic cells,
neutrophils, natural killer cells, and lymphocytes. It plays a critical role in immune regulation and inflammation

3).

Functions of neutrophil CD11b (nCD11b):

1. Cell adhesion and extravasation:

Neutrophil CD11b mediates neutrophil adhesion to endothelial cells and facilitates their migration across
the endothelium to the site of infection. This is crucial in the early stages of neonatal sepsis when
neutrophil recruitment to infected tissues is impaired (4).
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2. Phagocytosis

CD11b binds to complement-opsonized pathogens (via iC3b) and enhances their uptake and destruction.
Effective phagocytosis is vital for pathogen clearance during neonatal sepsis (5).

3. Cytokine signaling:

CD11b participates in signaling cascades that regulate neutrophil activation, cytokine release, and
reactive oxygen species (ROS) production (6).

4. Immune regulation

CDI11b modulates neutrophil activity, balancing pro-inflammatory responses with anti-inflammatory
effects to prevent excessive tissue damage (4).

CD11b and Neonatal Immune Response

CD11b expression on neutrophils and monocytes is essential for pathogen recognition and clearance.
However, in neonates, the regulation of CD11b expression differs significantly from adults, leading to altered
immune response during sepsis (7).

A study by Ng et al. (8) demonstrated that CD11b expression on neutrophils is significantly elevated in
neonates with sepsis compared to healthy controls. This finding highlights its potential as a diagnostic marker.
Furthermore, the study revealed a correlation between elevated CD11b expression and severity of the disease,
suggesting its prognostic value.

In neonatal sepsis, the overactivation of CD11b can contribute to irregular immune responses, including
excessive leukocyte recruitment and endothelial injury. This can exacerbate inflammation and lead to tissue
damage, systemic inflammatory response syndrome (SIRS), and multiorgan dysfunction syndrome (MODS).
Conversely, insufficient CD11b expression may impair the host’s ability to clear pathogens, prolonging infection
and increasing susceptibility to sepsis (9).

Neutrophil CD11b is expressed in very low levels on the surfaces of unstimulated neutrophils, but the
levels increase within 5 minutes of exposure to bacterial products mainly to lipopolysaccharides present in the
wall gram-negative bacteria, and peak within 30 minutes (10).

Weirich et al. assessed the diagnostic value of nCD11b for predicting early-onset or suspected infection
in at-risk neonates. Its negative and positive predictive values, sensitivity, and specificity were 100%, 99%, 96%,
and 100%, respectively. The level was increased at the initial evaluation but could not distinguish between the
viral and bacterial infections (11).

Ng et al. investigated the ability of nCD11b to identify late-onset clinical sepsis among very low birth
weight infants and found that it peaked at the time of evaluation for suspected clinical sepsis (0 hour). At that
time, the sensitivity and specificity were 70% and 72%, respectively. However, the sensitivity decreased rapidly
after 24 hours and 48 hours (to 25% and 24%, respectively) (8).

This meaningful data can extend the diagnostic utility of nCD11b to full-term neonates. However, the
application of the cutoff value in clinical situations is limited due to small sample sizes. Additional data on the
differences in nCD11b level by pathogen type would increase its clinical significance. The present evidence
indicates that nCD11b might be an accurate and rapid biomarker for the early detection of neonatal sepsis in full-
and preterm neonates. The clinical application of nCD11b could help limit the overuse of antibiotics in low-risk
infants. However, nCD11b alone is not an ideal biomarker for neonatal sepsis; thus, further large studies of a
combination of biomarkers are needed to increase its diagnostic value, while the lack of detection facilities and
its low cost-effectiveness should be addressed to enable its clinical application (12).
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Considering the high mortality associated with neonatal sepsis, a diagnostic marker with a very high
sensitivity and negative predictive value approaching 100% is very necessary to reduce antimicrobial unnecessary
treatment and hospitalization. Because of the advances in flowcytometric technology, this study paid attention to
CD11b, a neutrophil surface antigen, and its sensitivity and specificity in diagnosis of neonatal sepsis. CD11b
(Mac-1, CR3) is an o subunit of the B2 integrin adhesion molecule. It is normally expressed at a very low
concentration on the surface of non-activated neutrophils. CD11b increases on the neutrophil surface within 5
minutes of exposure to bacteria or endotoxin (12).

The best cutoff point of CD11b was >0.695 ng/ml; it had a sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) of 100% in the sepsis group. In the suspected sepsis group, CD11b
showed 88% sensitivity and 80% specificity with a PPV of 81.5% and an NPV of 87% at a cutoff point >2.00009.
Similar values were detected by one study, while other studies reported different values. The different findings
might be explained in several ways, such as differences in GA or CD11b measurement methods. The total
leukocyte count, absolute neutrophil count, and CRP and ESR levels were less useful as markers for early
diagnosis of sepsis (13).

CRP can be used as a late indicator of neonatal sepsis because it increases slightly in the initial disease
phase. Unlike CRP, CD11b does not require newly formed protein synthesis. The combination of CD11b with
CRP improved the sensitivity and NPV to 100%, but the specificity and PPV remained nearly the same in the
suspected sepsis group. The combined use of CD11b and ESR improved the sensitivity and NPV to 100% and
enhanced the specificity and PPV to 96% and 96.2%, respectively (14).

The absence of a correlation between CD11b and other hematological parameters indicated that CD11b is
a sensitive marker whose level increased early in the disease process while the other parameters remained
unchanged .The clinical practice of treating infants with suspected infection using broad-spectrum antimicrobials
increases the risk of invasive fungal infection and promotes the development of resistant bacterial strains. The use
of a preventive strategy and application of safe standards can decrease the infection rate within the NICUs.
Although the incidence of sepsis is lower in term infants than in preterm infants, the potential for serious adverse
outcomes, including death, is of great consequence; thus, caregivers should have a low threshold for evaluation
and treatment for possible sepsis in any infant regardless of condition (15).

In a case-control study of 75 full-term neonates classified into sepsis, suspected sepsis, and control groups,
they reported that nCD11b is a sensitive marker for early-onset sepsis and suspected sepsis, even in full-term
neonates. The mean nCD11b level was highest in the sepsis group, followed by the suspected sepsis and control
groups. The best nCD11b cutoff value of the sepsis group was 0.695 ng/mL (15).

clinical significance of CD11b

1. Autoimmune Diseases
Dysregulation of CD11b is associated with autoimmune conditions like lupus and rheumatoid arthritis. Its
role in mediating inflammatory responses makes it a therapeutic target for these diseases (16).
2. Cancer
CDl11b on myeloid-derived suppressor cells (MDSCs) play a significant role in tumor progression. Thus,
modulating CD11b may exhibit a beneficial role in suppressing cancer cells (17).
3. Infectious Diseases
CDl11b is crucial in defending against bacterial and fungal infections, and its deficiency can lead to increased
susceptibility to infections (4).
4. Therapeutic Target
CD11b presents an attractive target for therapeutic intervention in neonatal sepsis; because of its role in regulation
of immunity. Strategies aimed at modulating CD11b activity could help balance the immune response, reducing
excessive inflammation and ensuring microbiome killing. Monoclonal antibodies targeting CD11b or its ligands
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have shown promise in preclinical models of sepsis by mitigating leukocyte-mediated tissue damage and
improving survival rates (6, 18).
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