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ABOUT THE STUDY
In Intensive Care Unit (ICU), sepsis is a leading cause of 
morbidity and mortality. It is an inflammatory response of the 
host brought on by a severe deadly infection and organ 
dysfunction. Sepsis-related hospital fatalities remain high, at 
about 20%-30% globally each year, despite major advances in 
medicine over the past few decades. Since sepsis currently has no 
viable treatment option, it is essential to precisely identify high-
risk patients at the time of early diagnosis in order to lower the 
continuously high fatality rate linked to this condition.

The immune cells engaged in innate and adaptive immunity play 
a crucial role in the sepsis microenvironment. Each immunocyte 
is distinct and has distinctive qualities and properties. In this 
way, immunotherapy is dependent on immunocytes' 
immunological capabilities. Determining the best course of 
immune therapy for sepsis requires a thorough assessment of 
patients' immune condition, including their immune-related 
gene expression and the quantity of immunocytes infiltrating 
their bodies. Numerous studies have shown that the 
immunological state of septic patients affects their prognosis and 
even determines whether they will survive. Numerous biomarkers 
have been demonstrated by various researchers to identify the 
immunological abnormalities of sepsis. Major Histocompatibility 
Complex (MHC) II Cell Surface Receptor (HLA-DR), the 
decreased expression may allow it to be used as a proxy marker 
for monocyte energy and decreased antigen presentation, which 
may contribute to sepsis-induced immunosuppression and 
possibly start secondary infections that result in death. The 
normal functions of immunocytes like monocytes and 
lymphocytes have been demonstrated to be recapitulated by 
immune-stimulatory substances like Interleukin-7 (IL-7), 
Granulocyte Macrophage-Colony Stimulating Factor (GM-CSF), 
and Interferon-Gamma (IFN-ɣ), allowing the reversal of 
immunosuppression. Recently, sepsis has been reclassified from a 
"proinflammatory condition" to an "anti-inflammatory state," 
demonstrating that both states were not sequential and distinct 
but rather continuously overlapped.

Unfortunately, significant gaps exist in our understanding of the 
pathogenesis of sepsis and the development of various targeted 
treatments aimed at modifying the altered host immune 
response in sepsis patients. As a result, there is a compelling 
need for early phase sepsis trials to focus on identifying those at 
risk for sepsis and initiating appropriate treatment. This would 
have a significant impact on overall mortality, which would 
ideally be a readily measured biomarker.

New next-generation sequencing technologies in genomics and 
genetics have recently enabled the sequencing of thousands of 
genes' DNA and RNA, as well as changes in the etiology of 
complex diseases. We could investigate more efficient and 
reliable markers of sepsis among the many prognostic 
biomarkers using integrated analysis. Furthermore, machine 
learning in medicine is a useful tool for deciphering the complex 
interplay of various factors in immune dysregulation in septic 
patients. Previous studies have investigated the transcriptomic 
profiles of whole blood in sepsis using the RNA sequencing 
approach; however, no combined analysis of immune-related 
genes that could predict sepsis prognosis has been reported.

We conducted this study to investigate the potential of Immune-
Related Genes (IRGs) as biomarkers for sepsis risk stratification. 
Differentially Expressed Genes (DEGs) were studied using 
bioinformatics and a machine learning approach to confirm the 
independent prediction of prognosis. Computational analyses 
were also carried out to identify molecular mechanisms, gene 
expression regulation, and immune cell infiltration. For the 
prognosis of septic patients, a nomogram model was developed. 
Finally, we used quantitative PCR to assess the reliability of these 
immune gene signatures in mortality and survival groups of 
septic patients. The purpose of this study was to provide a 
comprehensive immunogenic landscape of sepsis and to identify 
IRGs as potential biomarkers and intervention targets for sepsis 
immunotherapy.

Immunological states differ among septic patients, influencing 
clinical immunotherapy. Modulating the septic response is 
critical for improving survival in sepsis. Differently expressed 
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IRGs were investigated systematically in this genetic association 
study based on their roles, related pathways, interaction 
network, efficacy, and clinical utility. Future studies  on  survival-

associated IRGs may identify high-risk sepsis patients and 
potentially be used as relevant clinical biomarkers and targeted 
therapies to modulate a dysfunctional host response.
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