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ABSTRACT

Background: In patients who are critically unwell, sepsis could be one of major causes of mortality as well as many
complications. Sepsis is the medical term describing dysfunctional body reaction to infection that results in
dysfunctions in various body systems and hence severe organ failure could occur. A rise of 2 or more points in the
sequential organ failure evaluation is an early indicator of organ dysfunction (SOFA score). Severe organ failure can
occur if sepsis is left untreated. An infection-controlling effect of vitamin D has been demonstrated. With an increase
in cathelicidin antimicrobial peptide (AMP) LL-37, human skin, blood plasma, monocytes, and macrophages are all
affected. LL-37 and other AMPs, which operate directly against bacteria, regulate numerous innate and adaptive
immunological functions. Objective: To make an overview of role of lack of vitamin D (25(OH) D) as well as AMP,
LL-37, as risk factors for sepsis. Conclusion: Severe infections, as well as sepsis, have been linked to a deficiency of
vitamin D. However, it is not yet clear what the underlying linkage and its clinical consequence is between sepsis and

respiratory tract infections as well as critical illness.
Keywords: Sepsis, Vitamin D.

INTRODUCTION

Sepsis can progress from infection to septic shock,
that might prime to mortality as well as multiple organ
dysfunction syndrome, depending on the severity of the
disease. When it comes to diagnosing and treating
bacterial infections, a lot of changes have taken place
since the early 1990s . Septic patient definitions and
clinical criteria have been updated by a task team of 19
professionals from critical care to infectious disease to
pulmonary medicine in an effort to improve patient
treatment. The sepsis-3 task force was formed as a result
@, Minor levels of vitamin D can be seen in cases with
sepsis because of decrease in the vitamin D binding
protein concentrations. Sepsis, additionally, vitamin D
deficiency may have a role in the most catastrophic
outcome of a severe illness @, It has not yet been
clearly studied how vitamin D affects the development
of severe sepsis in humans. Septic shock can occur due
to deficiency of vitamin D supplementation. When it
comes to the link between 25 (OH) D and LL-37 in
hospitalized patients, there are inconsistent results .
Vitamin D's function in general health, homeostasis of
calcium as well as bone integrity has long been
acknowledged. Researchers realizing the significance
of this steroid hormone in the proper operation of
numerous organ systems. More than 900 genes contain
the vitamin D response element (VDRE), which is
found in vitamin D receptors and the 25-
hydroxyvitamin D-1 o -hydroxylase (1a-OHase).
Systemic infections, cardiovascular illness, lung
disease, and diabetes have been associated to a lack of
vitamin D, based on current clinical as well as
epidemiological investigations ©.
Supplementation with Vitamin D and Immunity:

Aside from inflammation reduction and pathogen
management, vitamin D is critical to the body's ability

to fight off diseases through immunity reactions
pathways. Staph aureus, Klebsiella pneumoniae, E.
coli, and streptococcus pyogenes cultures were
inhibited or destroyed in in vitro studies using 50,000—
90,000 1U/ml of active vitamin D (D3). Reductions in
inflammation and virus replication were observed in
tracheobronchial epithelial cells infected with
respiratory syncytial virus (RSV) that were treated
with 1,25(0OH);D. Researchers found that injecting
infected mammary tissue-derived monocytes led to
higher levels of VDR and 1 a-OHase gene expression
in a cow mastitis experimental model. With this study
we can see how vitamin D-dependent immune
responses can be activated in the face of local infection
®), Catheliciden (LL-37) is an antibacterial peptide,
which have a broad range of activities. It was in the
1980's that host defence peptides (AMPs) were first
found. A wide variety of naturally occurring chemicals
are produced by all multicellular organisms as a first
line of defence against pathogens . Antimicrobial
activity of AMPs against bacteria, fungi, and viruses is
demonstrated by their broad spectrum and high
potency @,

Humans, animals, and plants all have an inherent
immune system that relies on antimicrobial peptides ©
10, They are essential to the immune system because of
their broad spectrum of activity against infections and
cancerous cells. Defensin and cathelicidin are two
types of antimicrobial peptides (AMPs) in mammals
(11, 12)

Antimicrobial peptide LL-37 is able to fight a
variety of infections. Many researches have showed
that it has antibacterial and immunomodulatory
characteristics. Recent research has focused on its
ability to boost the body's natural defenses *2),
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Figure (1): Vitamin D with sepsis: a quick review of the probable consequences @

As part of the immune response, peptides known
as antimicrobials are also critical. Once within a
phagosome, these peptides cause bacterial cell
membranes to become more permeable, resulting in
bacterial death. The monocyte pattern recognition
receptors (PRRs) when bind to ligands of bacteria, they
promote gene production of 1a-OHase as well as the
VDR when they are activated, according to research on
vitamin D's participation in this process. In an
autocrine mechanism, vitamin D response elements
(VDRE) when being bound by 25(OH)D, they activate
AMPs genes like B defensin 4A and hCAP 18. LL-37,
the second molecule's active form, is then cleaved @3,

LL-37's role in vitamin D-dependent innate
immune systems has been extensively studied.
Mucosal secretions and plasma contain it. Microbicidal
effectiveness against significant human pathogens has
been demonstrated for LL-37 in vitro involving,
vancomycin-resistant entero-cocci, Staphylococcus
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aureus, Pseudomonas aeruginosa as well as
Escherichia coli. Pseudomonas aeruginosa biofilm
disintegration has been shown to be disrupted by this
compound, as well as enhancing the ability of other
immune cells to chemoattract to the infected areas @4,

1,25(0H)2D was found to boost the production
of LL-37 in human bronchial epithelial cells cultured
with 1,25(OH)2D and to decrease the growth of airway
pathogens Bordetella and Pseudomonas. The synthesis
of LL-37 and bactericidal activity in human bladder
cells was boosted when individuals were given oral
vitamin D pretreatment in another investigation. Anti-
LL-37 antibodies were able to reverse this impact,
underlining the importance of LL-37 in the vitamin D-
mediated immunological response. Plasma levels of
LL-37 and 25(OH)D were shown to be linked in
intensive care unit patients, according to a study by
Jeng and colleagues @4,
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Figure (2): Mortality and illness a deficiency in vitamin D and the onset of sepsis %

Cathelicidin (LL-37), Vitamin D and infection:

Endogenous hCAP18 induction by vitamin D3 is
widespread in a wide range of cell types @®1), Vitamin
D response elements (VDREs) in the cathelicidin
antimicrobial peptide (CAMP) gene promoter
sequence are linked to the VDR, a transcription factor
from the steroid/hormone receptor family ®®. Primate-
specific regulation is a sort of evolutionarily-derived
regulation (9,

Signaling cascades triggered by mycobacteria
result in the up-regulation of expression for both VDR
and hydrolase CYP27B1 that changes inactive pro-
vitamin D to the active form, therefore enhancing
vitamin D efficacy ®. VDR activation rather than
TLR activation causes an increase in HCAP18
expression. HCAP18 levels in the blood have been
demonstrated to be affected by vitamin D for example,
keratinocytes in the airways or skin's epithelial

surfaces play an important part in improving
antimicrobial defense @720,
Immunomodulatory  cytokines, which are

released as a result of TLR activation, are made more
readily available to the body. There has been evidence
that one of the most important cytokines, IL-15, is
essential for TLR2/1 activation of cathelicidin and
adequate in macrophages, vitamin D can be activated.
What exactly IL-15 does is still unknown, however it
may be able to stimulate the vitamin D pathway in
necrotizing cells as well as macrophages, hence
enhancing innate immune response @9,
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Humans only have one antimicrobial peptide
that is controlled by vitamin D, and LL-37 is the sole
one @, Nielsen and colleagues @2 discovered that
urinary tract infection risk could be influenced by
LL37 concentrations. Septic shock was revealed to
regulate LL-37 through a complicated route by
Barbeiro and colleagues .

Deficiency in vitamin D has been linked to an
increased risk of a wide range of infections. In
epidemiological research, vitamin D deficiency has
been associated to an increased risk of respiratory tract
infections ¥, Epidemic influenza may be caused by a
lack of vitamin D, according to one theory . In the
first trimester of pregnancy, it has been found that
bacterial vaginosis is associated with maternal vitamin
D deficiency @®. HIV-infected patients have been
found to have low amounts of vitamin D, and this may
have an effect on how quickly the disease progresses
@0 According to researches of epidemiology for
respiratory illness, the vitamin D path is triggered in
cells of lung through TLR3 signalling, leading to the
activation of the CAMP gene in response to RSV
infection ®. Vitamin D deficiency may hinder this
response by lung cells.

Transient production of the endogenous
cathelicidin (hCAP18/LL-37) protein, it was found to
be 10 times more effective than the use of synthetic
antimicrobial peptide injections to prevent the spread
of bacteria on burns (2" degree types) in rats,
according to a recent study @®. As for Shigella-infected
rabbits, butyrate treatment led to a better outcome @9,
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Aside from its antibacterial properties, severe sepsis
can be prevented by hCAP18. Synthetic hCAP18/LL-
37 may be helpful, but it has been predicted that
therapies that augment endogenous hCAP18 levels
may be particularly beneficial in the treatment of
infections, as butyrate- or adenoviral vector-induced
increases in endogenous hCAP18 led significantly
improved outcomes €0,

Conclusion:

When sepsis develops, vitamin D has been found to
play a significant role in both the local and systemic
inflammatory pathways. There has been links between
sepsis and respiratory tract infections as well as critical
illness, but the causative linkage and its clinical
influence have not yet been clearly confirmed by
clinical researchers. Vitamin D is inexpensive and safe,
and the beneficial roles in sepsis outcomes can be
applied on a broad scale, hence additional investigation
is advised.
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