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ABSTRACT 

A dysregulated host response to infection is the hallmark of sepsis, a 

potentially fatal illness that causes extensive inflammation, organ 

dysfunction, and, if left untreated, multiorgan failure. It causes a large 

number of hospital admissions and high mortality rates, making it a 

serious worldwide health concern. Although bacterial, viral, fungal, 

and parasitic illnesses can cause sepsis, the most frequent origins are 

infections of the lungs, urinary tract, abdomen, and circulation. The 

production of pro-inflammatory mediators, microvascular dysfunction, 

and immunological suppression are the results of the intricate 

interactions between microbial factors and host immune responses that 

characterise the pathophysiology of sepsis. The vague nature of its 

symptoms makes diagnosis difficult, however clinical criteria 

including the presence of infection and high inflammatory markers are 

frequently used. Improving survival results requires early detection and 

timely treatment with broad-spectrum antibiotics, fluid resuscitation, and organ support. The 

management of sepsis is still a clinical issue despite advancements in critical care, and 

research is still being done to find biomarkers for early identification, comprehend 

immunological systems, and create targeted medicines. In order to lower the incidence of 

sepsis and enhance patient outcomes, prevention techniques such as immunisation, infection 

control procedures, and the prudent use of antibiotics are essential. 
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INTRODUCTION 

One of the leading causes of death for patients admitted to the intensive care unit (ICU) is 

sepsis. The numerous comorbidities and underlying illnesses that these patients present with 

make diagnosis very challenging in this context.(1,2) Since the inaugural con sensus 

conference in 1991, the criteria of sepsis and septic shock that centre on the host's 

inflammatory response have not changed. Experts have revised the definitions due to 

advances in our understanding of the pathophysiology of sepsis, which is now defined as a 

host reaction to infection that involves changes in non-immunological pathways 

(cardiovascular, autonomic, neurological, humoral, metabolic, and clotting) in addition to the 

activation of pro- and anti-inflammatory responses. The Sepsis-3 conference in 2016 defined 

septic shock as a "subset of sepsis in which underlying circulatory and cellular/metabolic 

abnormalities are profound enough to substantially increase mortality" and sepsis as "life-

threatening organ dysfunction caused by a deregulated host response to infection."(3) 

Sundaram et al. examined the incidence of neonatal sepsis in a north Indian tertiary care 

centre over two time periods (epochs 1–1991–1996 and 2–2001–2006). They discovered that 

while the incidence of early onset sepsis remained constant, the incidence of late onset sepsis 

rose from 12–16.5 per 1000 live births (p<0.001).(4) These definitions have served as the 

foundation for the last 25 years of research on sepsis and have influenced the development of 

clinical trial design, clinical recognition, and management. Nonetheless, there have been 

concerns raised regarding the SIRS criteria's sensitivity and specificity.(5,6) As has the 

argument that sepsis, septic shock, SIRS, and severe sepsis are not distinct clinical entities 

but rather occur along a continuum.(7) An increasing amount of research indicates that the 

death rate rises with each hour that antimicrobial intervention is postponed, highlighting the 

significance of prompt diagnosis and treatment beginning. (8-10). Differentiating sepsis from 

disease states (like inflammation) that share clinical indications (like a change in vitals), 

symptoms (like fever), and molecular manifestations (like a dysregulated host response) is a 

significant obstacle to early detection.
[11,12]
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PATHOGENESIS AND PATHOPHYSIOLOGY 

According to a prominent early trial, human volunteers who received an infusion of LPS 

experienced considerable myocardial depression and left ventricular dilatation within five 

hours.
[13]

 A seminal study revealed that patients with established septic shock actually have 

higher gross coronary perfusion, despite the earlier belief that SICM was pathologically 

similar to coronary artery disease.
[14]

 Since then, a number of myocardial depressant factors 

have been identified, such as cytokines, complement cascade components, pathogen-

associated molecular patterns, endogenous damage-associated molecular patterns, oxidative 

stress, aberrant calcium movement within cells, mitochondrial dysfunction, myocyte 

apoptosis, autonomic dysregulation, and altered nitric oxide metabolism.
[15,16]

 Additionally, 

sepsis causes the endothelium glycocalyx to shed, which results in vascular leakage, 

coagulation, and inflammation and is linked to negative consequences.
[17,18]

 An understudied 

SICM mechanism is the endothelium's ability to induce myocardial oedema and 

heterogeneous microvascular flow once it is disturbed. Using cardiac magnetic resonance 

imaging and histology, a recent study shown that myocardial oedema could partially account 

for the increase in cardiac troponin observed in SICM.
[19]

 

 

Cause 

Infections in the respiratory and genitourinary tracts are the most frequent infectious causes 

of sepsis in the elderly.3, 9 Infections of the skin, soft tissues, and gastrointestinal tract are 

less frequent causes; the latter is linked to the highest death rate among older persons.
[22]

 

Gram-negative organism infections are more common in older persons than in younger 

adults. According to Martin and colleagues3, the likelihood of a gram-negative infection was 
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1.31 times higher in older persons (65 years of age) than in those under 65 (95% CI, 1.27–

1.35). Escherichia coli is the most often found bacterium by urine culture in individuals who 

have sepsis from a urinary source (50%) in these patients.
[9]

 Older adults are more susceptible 

to infection from other gram-negative bacteria, including Proteus species, Klebsiella species, 

and Pseudomonas species, even though E. coli is the most common cause of UTI in both 

younger and older adults.
[23] 

Gram-positive bacteria such as Staphylococcus aureus, 

Enterococci, and Streptococci are frequently seen in older persons with bloodstream 

infections.
[24]

 12.3% of a cohort of 60-year-olds with pneumonia-related sepsis had a positive 

culture for methicillin-resistant S. aureus (MRSA), whereas 16.9% had a positive culture for 

methicillin-sensitive S. aureus.
[25]

 

 

Clinical impacts 

Numerous clinical studies have demonstrated that the incidence, clinical presentation, and 

outcome of severe sepsis in the elderly are unique, which may be explained by the 

pathophysiological factors previously addressed.
[26]

  

 

According to a recent assessment of the epidemiology of sepsis in the elderly by Girard et al., 

the incidence of sepsis rises with age. When Angus et al. examined the epidemiology of 

sepsis in 192,980 individuals, they discovered that there were 3 cases per 1000 people. In 

patients over 85, the incidence rose to 26 cases/1000 population, which is more than 100 

times greater than the incidence for individuals between the ages of 5 and 14.
[27]

 

 

Regarding the microbiological pattern of sepsis in the elderly, Martin et al. discovered that 

older patients had a higher prevalence of pulmonary and genitourinary infections as well as 

an increased risk of infections from Gram-negative organisms.
[28]

 Even when the symptoms 

of a systemic inflammatory response are thoroughly examined, the clinical picture of sepsis 

in the elderly might be difficult to detect. Elderly individuals frequently exhibit a milder 

inflammatory response at first, which abruptly worsens as they approach septic shock.
[29]

 In 

the elderly, fever and other early indicators of a systemic inflammatory response may be 

diminished or non-existent. Fever was absent in 13% of elderly patients and 4% of young and 

adult patients, according to Gleckman et al.'s research of 192 patients with bacteraemia who 

were older than 65 and 128 bacteraemia patients younger than 65.
[30]

 Castle et al. assessed 26 

elderly individuals' body temperature trends throughout the course of 69 infectious 

episodes.
[31]

 Even though 89% of the infectious episodes had a peak body temperature higher 

than 37.2°C, 47% of them had a fever response that was attenuated with a peak body 
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temperature below 101°F (38.3°C). The authors recommended that residents in nursing 

homes be given a lower fever threshold.
[32]

 Miller et al. looked into the potential causes of 

this reduced fever response and discovered that elderly mice had a reduced hypothalamus 

response to TNF-alpha. It's possible that other indicators of a systemic inflammatory response 

will also be lessened.
[33]

 A logistic regression analysis that took into account 16 common 

clinical or biological signs revealed that four variables were significantly and independently 

associated with bacteraemia in the elderly: fever, altered general state, rapid onset of 

infection, and clinical indication of the source of infection. Chassagne et al. (1996) found 

statistically fewer symptoms in elderly infected patients compared to young ones. Other 

writers noted that older patients frequently have non-specific clinical manifestations of 

infection, such as delirium, weakness, anorexia, malaise, falls, and urinary incontinence.
[34]

 

 

SPECTRUM OF SEPSIS 

When nomenclature aids in our comprehension of a disease's pathogenesis, it is significant. 

As nomenclature has influenced the design of randomised, controlled trials and, ultimately, 

the prognosis of sepsis, this is also true for sepsis. A suspected or confirmed infection 

combined with a systemic inflammatory response syndrome (such as fever, tachycardia, 

tachypnea, and leukocytosis) is known as sepsis.
[35]

 Sepsis with organ dysfunction 

(hypotension, hypoxaemia, oliguria, metabolic acidosis, thrombocytopenia, or obtundation) is 

referred to as severe sepsis. Severe sepsis with hypotension in spite of proper fluid 

resuscitation is known as septic shock. The two most frequent reasons why individuals with 

sepsis die are septic shock and multiorgan failure.
[36]

 Severe sepsis and septic shock are 

linked to fatality rates of 25–30% and 40–70%, respectively. In the US, there are over 

750,000 instances of sepsis annually.
[37-39]

 Due to an ageing population, a growing number of 

patients with weakened immune systems, patients undergoing lengthy, high-risk surgery, and 

patients infected with organisms resistant to treatment, the frequency is rising.
[40]

 

 

ETIOLOGY OF SEPSIS 

The most common cause of infection that leads to sepsis is bacteria.
[41]

 According to recent 

research, the majority of sepsis-causing bacteria have shifted from Gram-negative infections 

in the late 1970s and early 1980s to Gram-positive infections nowadays.
[42]

 Thirty to fifty 

percent and twenty-five percent of cases, respectively, were caused by gram-positive and 

polymicrobial infections.
[43]

 The abdomen (30%), urinary tract (10%), and lungs (40%) are 

the most frequently infected areas. The increased prevalence of nosocomial pathogens found 
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in intensive care units and the frequent and extended use of mechanical ventilation may be 

the causes of the high rate of lung infection.
[44]

 The most prevalent microorganisms found in 

sepsis and septic shock patients are gram-negative bacilli, primarily E. Coli, Klebsiella 

species, Enterobacter, Proteus, and Pseudomonas aeruginosa.
[45]

 Gram-negative bacteria's 

outer membrane contains lipopolysaccharide (LPS, endotoxin), which is essential for causing 

sepsis.
[46]

 Gram-negative infections typically affect the urinary tract, abdomen, and lungs. 

The most frequent cause of Gram-positive sepsis is caused by gram-positive cocci, primarily 

Streptococci (Streptococcus pyogenes, Streptococcus pneumoniae, and Viridians 

Streptococci) and Staphylococci (Staphylococcus aureus, and Coagulase Negative 

Staphylococci).
[47]

 They typically cause infections in the respiratory system, skin, soft tissues, 

and bloodstream. Streptococcus pyogenes produces Streptococcal pyrogenic exotoxin A 

(SEA), while Staphylococcus aureus produces Toxic Shock Syndrome Toxin (TSST), which 

causes septic shock.
[48]

 The production of exotoxins, which function as superantigens, and the 

components of their cell walls that have the ability to activate immune cells are the two main 

ways that gram-positive organisms induce sepsis. Super antigens are substances that attach to 

T-cell receptors and antigen-presenting cells' MHC class II molecules. By doing this, they 

trigger the production of a significant quantity of proinflammatory cytokines by a big number 

of T-cells. Bacterial superantigens include toxic shock syndrome toxin-1, streptococcal 

pyrogenic exotoxin A, and staphylococcal enterotoxins.
[49,50]

 By activating the innate immune 

system through pathways akin to those in Gram-negative sepsis, Gram-positive bacteria 

devoid of exotoxins can likewise cause septic shock. In fact, it has been demonstrated that 

toll-like receptors (TLR-2) mediate the cellular reactions to heat-killed Gram-positive 

bacteria and their cell wall structure.
[51]

 

 

FOCUS ON SEPSIS 

According to the most recent study, sepsis remains a significant clinical and research issue in 

critical care. In 2018, the Surviving Sepsis Campaign bundle was revised.
[52]

 Although the 1-

hour bundle is acceptable and sensible from the standpoint of the patient, there is not much 

high-quality data to support some of its individual components. In the most recent Surviving 

Sepsis Campaign guideline, a panel of global specialists representing the European Society of 

Intensive Care Medicine and the Society of Critical Care Medicine outlined research goals.
[53]

 

Fluid resuscitation, quick diagnostic testing, empirical antibiotic combination therapy, long-

term outcomes, predictors of organ dysfunction, and the application of personalised medicine 

in sepsis were the top six research objectives. The past year has seen a large number of 
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studies on the burden of sepsis. Infection and sepsis were major causes of hospital and 

intensive-care unit (ICU) admission and mortality in a large countrywide cohort study 

conducted in Germany, where over one out of four patients admitted to the hospital had an 

infection diagnosis.
[54]

 In a European observational study, the percentage of sepsis patients 

admitted to the intensive care unit (ICU) did not change over a ten-year period from 2002 to 

2012, but the severity of the condition appeared to rise.
[55]

 The standardised sepsis-related 

mortality rate, according to a Chinese population-based study, was 67 fatalities per 100,000 

people, which equates to about 1 million sepsis-related deaths in China in 2015.
[56]

 There 

appears to be a lack of public knowledge of sepsis in spite of these concerning statistics, as 

well as the fact that there are an estimated 30 million instances of sepsis and 6 million 

fatalities from sepsis worldwide each year. Compared to other medical illnesses including 

myocardial infarction, asthma, and breast cancer, fewer than 30% of Irish persons surveyed 

knew what sepsis was.
[57]

 Numerous studies have been conducted on the importance of early 

detection and prediction of people at risk of sepsis, including the negative outcomes linked to 

sepsis. Discrimination of leukocyte surface biomarkers was evaluated in a multicentre cohort 

research conducted in UK emergency rooms and intensive care units.
[58]

 Unfortunately, the 

majority of the evaluated biomarkers exhibited low clinical predictive validity and poor 

performance. Accordingly, in a French multicenter cohort trial, no combination of biomarkers 

outperformed CRP alone, and circulating biomarkers were found to discriminate poorly 

between patients with and without sepsis.
[59]

 Although the use of intravenous 

immunoglobulin as adjuvant therapy in sepsis has strong biological justification (i.e., altered 

immunoglobulin and B-lymphocyte homeostasis in sepsis), the quality of the data supporting 

its use is very low, with no conclusive evidence of either benefit or damage.
[60,61]

 

Accordingly, the authors requested that more research is needed prior to using intravenous 

immunoglobulins as adjuvant therapy in patients with sepsis. Another promising intervention 

which has failed to improve the outcome of patients with sepsis is polymyxin B 

hemoperfusion.
[62]

 A slight but unclear advantage of polymyxin hemoperfusion was observed 

in patients with high endotoxin activity, according to a post hoc analysis of the EUPHRATES 

trial.
[63]

 But as an accompanying editorial points out, this finding's validity and clinical 

consequences are merely hypotheses.
[64]

 

 

CONCLUSION  

Sepsis is a potentially fatal illness brought on by the body's overreaction to an infection. It 

happens when the immune system overreacts, causing widespread inflammation that, if left 
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untreated, can cause tissue damage, organ failure, and even death. Given how quickly sepsis 

can worsen, early detection and prompt action are essential to better results. In order to 

promote organ function and stabilise blood pressure, treatment often consists of a mix of 

medicines, fluids, and antibiotics. In order to lower the risk of sepsis, preventive measures 

like immunisation, good cleanliness, and prompt infection management are crucial. 

Improving survival rates and reducing long-term problems for those afflicted by this disorder 

depend on early medical care and awareness of its signs. 
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