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Abstract

Sepsis is a significant illness that affects millions of individuals throughout the globe each year. 1 In the
United States (US), sepsis affects around 750,000 people a year and kills 215,000 people. The annual
economic cost of this illness to the US reached 16.7 billion dollars. Sepsis affects practically all organs and
systems. A negative impact is also felt on the hemostatic system. 40% of patients suffering from severe
sepsis had platelet counts under 80,000/mm3, on average. The severity of the illness is correlated with
decreased platelet counts. The average size of the platelets in the blood is determined by the term "mean
platelet volume" (MPV). In destructive thrombocytopenia, MPV levels are high, whereas in hypo-
proliferative thrombocytopenia, MPV levels are low. Platelet size variation is shown by the platelet
distribution width (PDW). PDW readings typically range from 10% to 17.9%. MPV and PDW are often used
in health care settings all around the globe. Sepsis has been associated with higher MPV and higher PDW
levels. The impact of these variables in severe sepsis, however, has not been studied. The purpose of our
investigation was to determine if there was any connection between platelet indices (PDW, and MPV) and
severe sepsis.
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INTRODUCTION:

Sepsis is considered one of the major causes of mortality globally and treating the
seriously septic patients costs the US economy $16.7 billion annually, with expenses
expected to climb by 1.5% /year. Up to 535 instances of sepsis occur per 100,000 person-
years, and this number is increasing 2.

According to estimates, hospitalised patients continue to have high mortality rates, which
may range from 30% to 45%. Worldwide incidence cases of sepsis were projected to be
48.9 million in 2017 (95% confidence interval 38.9-62.9), and 11.0 million (10.1-12.0)
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fatalities from sepsis-related causes were reported, accounting for 19.7% (18.2-21.4) of
all mortality globally 1?1, According to the definition of sepsis, it is a "life-threatening organ
malfunction brought on by an inconsistent host response to infection.” Multi-organ failure
(MOF), shock, and even death may result from this disproportionate reaction. Based on
the updated definition of sepsis. Sepsis consequences and organ failure are primarily
caused by an unbalanced immune response and stimulation of the clotting cascade .

The Sequential Organ Failure Assessment (SOFA) score is typically used in clinical
practise to categorize the intensity of organ dysfunction. Platelets play a significant role
in the SOFA score's representation of haematological function, and haematological failure
is frequent in septic shock patients [*l. Platelets have a key role in the development of
micro-thrombosis, disseminated intravascular coagulation, and hyperinflammation, all of
which lead to the failure of various organs. Acute lung damage and acute kidney injury
are sepsis-related consequences that emerge as a result of inappropriate platelet
aggregation and activity 1.

SEPSIS

A life-threatening disease called sepsis may develop as a consequence of an infection.
Gram-positive bacteria like Staphylococcus aureus and Streptococcus pneumoniae are
the most frequent causes, followed by gram-negative bacteria like Escherichia coli (€,

Sepsis is a major worldwide health issue. In 2017, the World Health Organization adopted
a resolution on sepsis encouraging all of its members to take steps to raise awareness of
the condition and make investments in the creation of novel diagnostic and therapeutic
approaches. It has long been known that morbidity in infection is a result of both the
pathogenicity of the infecting bacterium and the associated inflammatory response of the
diseased host ["l. Sepsis develops when immune response networks are unable to keep
the pathogen under control and fail to sustain the inflammatory response at the infection's
site. Sepsis is a very complicated illness whose aetiology gradually incorporates several
elements of the immunological, clotting, and tissue homeostasis systems . Sepsis is
described as "life-threatening organ failure induced by a dysregulated host response to
infection,” according to the most current clinical recommendations (Sepsis 3), and is
measured using the Sequential Organ Failure Assessment (SOFA) score. Sepsis is
characterised by a dysregulated host response that initially appears as a systemic
inflammatory response (SIRS), then progresses to a compensatory anti-inflammatory
response (CARS), and finally to immune suppression [,

The end consequence is potentially fatal collateral organ and tissue damage, whose
origin is poorly understood. Additionally, there may be overlap between the SIRs and
CARS phases, which makes identification and treatment methods more difficult.
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Nevertheless, SIRS may be treated by reducing the immunological response, but CARS
needs immune stimulation to stop subsequent infections. Antibiotic treatment of invading
bacteria improves sepsis outcomes, but pharmaceutical approaches to controlling the
systemic inflammatory response have not yet been successful. If alternative treatment
options are not made accessible, the rising incidence of antibiotic resistance among
microorganisms might have severe effects [19. The patient population affected by sepsis
is very diverse and varies based on the place of infection, the kind of pathogen, underlying
host variables, and individual host reactions. Unfortunately, our increasing knowledge of
sepsis aetiology has not yet resulted in improved patient classification for sepsis therapy.
A lot of work is being done to understand sepsis at the molecular level throughout time.
The identification of discrete sepsis phenotypes and phases based on clinical and
biomarker characteristics or genomic profiing, and the targeting of certain
immunomodulatory treatments to these patient populations, are essential goals 111,

PLATELET INDICES

A set of metrics known as platelet indices is utilised to calculate the quantity, shape, and
proliferation kinetics of PLTs 112, It is well knowledge that PLT indices have been used to
diagnose disorders of the haematological system. These indicators have been linked in
recent years to the patient's prognosis as well as the severity of their illnesses. For
patients in an intensive care unit who are severely ill, a decrease in PLT count represents
an independent risk factor [13],

Furthermore, thrombocytopenia is included as a separate risk factor for death in the acute
physiology and chronic health evaluation Il (APACHE 1) criteria 14,

Numerous research teams have discovered a connection between the stimulation of the
coagulation cascade, systemic inflammatory response syndrome, serious infection,
trauma, and thrombotic disorders and alterations in platelet indices 1%, In several
inflammatory disorders, including inflammatory bowel diseases, ankylosing spondylitis,
rheumatoid arthritis, ulcerative colitis, and atherosclerosis, platelet indices have been
shown to have diagnostic significance 15 161,

Laboratory markers that may be used to determine the severity of sepsis include platelet
indices, which are affordable and easily available. In ICU patients across the world, MPV
and PDW are now extensively and frequently used metrics to evaluate morbidity and
mortality. Sepsis patients are characterised by increased MPV and PDW. However, there
hasn't been much research done on the function of these laboratory indicators in severe
sepsis patients 1%, Platelet function is thought to be marked and determined by MPV, the
precise measurement of platelet size. Increased MPV with larger platelets results in
hemostatically greater responsiveness and increased production of the prothrombotic
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agent thromboxane A2 (TXA2). Thrombotic problems are brought on by an increase in
TXA2 production 171,

Additionally, MPV values are used as indicators of the inflammatory response. According
to previous research, thrombopoietin, inflammatory cytokines including IL-1, IL-6, and
TNFa, and MPV represent both prothrombotic and proinflammatory circumstances,
regulating thrombopoiesis. Increased MPV readings may be a sign of a number of
thrombotic conditions, such as stroke, acute coronary syndrome, and venous
thromboembolism, according to previous studies 8. Since platelet consumption in the
region of inflammation is expected to be enhanced, MPV may be used to identify
individuals with ongoing rheumatoid arthritis, and ankylosing spondylitis, and MPV rises
with treatment in these patients [1920],

PDW illustrates the variance in platelet size. PDW rises as the rate of platelet breakdown
rises and as the size of freshly generated immature platelets varies. As a result of the
additional infections and sepsis risk, platelet production rises along with its breakdown,
and fresh, immature platelets enter the bloodstream. PDW and MPV are thus also
impacted 21, The only notable laboratory measure that distinguished survivors from non-
survivors was PDW. PDW used an 18% threshold for calculating mortality. Patients with
septic conditions whose PDW is more than 18% are more likely to die. In a research that
looked at 13,701 healthy persons in the United States, it was discovered that only PDW—
not platelet count or MPV—was a reliable predictor of cardiovascular and all-cause death.
PDW may thus be a measure used to estimate the mortality rate for septic patients 121,

THROMBOCYTOPENIA IN SEPSIS

An estimated 20%—-40% of critically sick patients have thrombocytopenia (platelet count
less than 150,000/1) at some time during their ICU stay, according to study 22, It is known
that thrombocytopenia is a separate risk factor for death in ICU patients. In adult ICU
patients, both the lowest platelet count and a rapid decline in platelet count indicate a bad
prognosis 1231,

Additional factors that increased the risk of death were persistent thrombocytopenia and
a lack of a relative rise in platelet count. Numerous research looked for important risk
variables that might lead to thrombocytopenia in the ICU. In various investigations, sepsis
was shown to be the most prevalent risk factor 24, Beta lactam antibiotics, vancomycin,
and heparin were also mentioned to be risk factors for thrombocytopenia; however, these
findings have not been consistent across different studies. Increased illness severity was
also postulated to be a risk factor, as indicated by high APACHE Il and SOFA scores [?5],

It was considered that the sole cause of thrombocytopenia in sepsis was reduced platelet
production, particularly in patients with severe sepsis, which might induce nutritional
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deficits and bone marrow failure, leading to extensive pancytopenia 26, Segre et al.
discovered the opposite, proving that a septic episode may result in thrombopoiesis rather
than decreasing platelet production 271,

In their study of newborn patients with sepsis, Eissa et al. discovered that while this group
has a high rate of thrombopoiesis, platelet consumption is higher than creation. In order
to demonstrate that the platelet creation rate was high, they employed the reticulated
platelet percentage (RP%) and thrombopoietin (TPO), both of which were elevated in
septic patients [28. According to study, severe endotoxemia in sepsis raises
thrombopoietic pro-inflammatory indicators such tumour necrosis factor (TNF), interleukin
(IL)-1, IL-6, and IL-8, which are known to promote platelet formation. Middleton et al.
investigated the natural history of sepsis and platelets and concluded that there are many
alterations in the expression of translations and transcripts in platelets, the majority (64%)
of which are upregulated 29,

PLATELET ACTIVATION IN HUMAN SEPSIS

Patients with sepsis have been shown to have increased platelet activation, although the
sample sizes in these investigations are often quite small. Enhanced surface-bound
thrombospondin and platelet-leukocyte complex formation in the ex vivo platelet
population are correlated with organ failure 3.

Platelet activation has taken place in vivo if there is a reduction in platelet aggregation in
consequence to ex vivo activation. Compared to patients with gram-negative sepsis,
patients with gram-positive sepsis had more upregulation of P-selectin to the activated
platelet surface and higher platelet-monocyte complex formation, which may indicate that
different platelet morphologies are linked to different infections. It's interesting to note that
a subset of sepsis patients had higher levels of TF protein production and platelet
procoagulant action B4,

The platelet translatome and transcriptome were examined in sepsis in a recent elegant
work. After CLP, mouse platelets also showed an upregulation of the glycoprotein (GP)
lIb/llla gene, which codes for the integrin complex's l1lb component. It is clear that platelet
activation happens in cases of human sepsis, and additional research into the specific
causes and effects of this activation might help in the creation of new, perhaps more
sensitive platelet function indicators in cases of inflammation and sepsis 29,

CONCLUSION

The platelet indices PDW, MPV, and platelet count are particularly accurate predictors of
the prognosis of sepsis. When determining a sepsis diagnosis or making a distinction
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between mild and severe sepsis, MPV and PDW are important factors. PDW is a crucial
factor in calculating the mortality rate for septic patients. Patients with sepsis should have
their MPV and PDW values closely monitored during whole blood counts, which are done
on practically all patients admitted to healthcare institutions. A better understanding of
platelet phenotypes in sepsis patients could perhaps help in the early identification of
inflammatory biomarkers of patients suffering from sepsis who could benefit from
antiplatelet therapy while revealing new antiplatelet targets at the same time.
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