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ABSTRACT

Sepsis and septic shock are life-threatening conditions that are 
globally responsible for almost 20% of mortality, especially in 
low and middle-income countries. This review was conducted 
on PubMed and Google Scholar databases with keywords sepsis, 
septic shock, sepsis management, and sepsis complications. Articles 
published up to July 2023 in English were included. Diagnosis 
and management should be carried out without unnecessary delay. 
Cooperation between various medical specialties including intensive 
care doctors, neurologists, hepatologists, cardiologists, and pediatric 
doctors is needed if a child is affected. New strategies have to be 
implemented in low and middle-income countries to decrease the 
sepsis incidence and reduce mortality in the population.
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1. Introduction

  Sepsis and septic shock are pathological conditions characterized 
by a heightened immune response to an infection, which causes 
tissue damage and significant organ dysfunction. According to 
an estimation of the global burden of sepsis in 2017, the global 
incidence of sepsis was almost 50 million cases, with approximately 
11 million sepsis-related fatalities. Almost half of these cases 
(around 20 million) and nearly three million deaths were observed 
among children under the age of 5. This data suggests that sepsis 
accounts for nearly 20% of all global deaths, which is a serious and 
urgent problem, especially in low- and middle-income countries[1]. 
In intensive care units, multi-organ failure in the course of sepsis and 

septic shock stands as the primary cause of lethality among adult 
patients[2].
  Sepsis primarily arises from bacterial infections and it can also 
be caused by viral or fungal infections. Gram-negative pathogens 
are more common (62.2%) than gram-positive microbes (46.8%) 
among patients with positive bacterial blood culture results. One 
out of every six sepsis patients is infected with Escherichia coli[3]. 
Due to the increased use of antibiotics, the prevalence of Gram-
positive bacteria, including methicillin-resistant Staphylococcus 
aureus (MRSA), has recently increased. The lungs are usually 
the primary site of infection, with pneumonia accounting for 
38% to 39% of all bacterial sepsis cases. Additionally, significant 
proportions of sepsis cases are also abdominal, urinary tract, and 
wound-related[4]. When patients in the Intensive Care Unit develop 
sepsis within the hospital, the disease tends to be more severe than 
sepsis diagnosed at the time of hospital admission. This difference is 
also reflected in the types of microorganisms causing the infection. 
Hospital-acquired sepsis is mainly caused by opportunistic 
microorganisms that are resistant to various first-line antibiotics. 
Notably, a substantial proportion of hospital-acquired sepsis cases 
are attributed to drug-resistant Pseudomonas species, while other 
bacteria such as Escherichia coli, Klebsiella, and Enterobacter 
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impaired liver function are also lacking. As a result, managing 
sepsis-associated liver dysfunction remains difficult, necessitating 
additional research and development of effective diagnostic and 
therapeutic approaches[30,32].

4.2. Coagulopathy

  Disseminated intravascular coagulation (DIC) is a fatal 
complication in septic patients. The host's response to infection 
involves the activation of coagulation, inflammation, and other 
pathways, which are necessary for infection control but can also 
cause tissue and organs injury. Recently, there have been some 
advances in understanding thrombus formation in infection control. 
The characteristic of DIC is the formation of blood clots in the 
microvasculature which is not visible in the macro scale. Hence, 
diagnosing sepsis-induced DIC relies on laboratory tests and the 
clinical context[33]. Simplified criteria have recently been introduced 
to aid in diagnosis. Distinguishing DIC from other similar 
conditions, such as thrombotic microangiopathy and heparin-induced 
thrombocytopenia, remains critical[34].
  Managing DIC requires addressing the underlying cause, which 
is an important aspect of treatment. In addition, several adjunct 
therapies, such as thrombomodulin, antithrombin, and heparins, have 
demonstrated potential benefits in the treatment of DIC[34].

4.3. Encephalopathy

  Sepsis-associated encephalopathy (SAE) is a common complication 
in septic conditions, resulting in increased mortality and poor 
outcomes in affected patients. SAE is caused by uncontrolled 
neuroinflammation and ischemic injury, which are primarily caused 
by immune dysregulation and disruption of neuroendocrine-immune 
networks such as the hypothalamic-pituitary-adrenal axis, the 
cholinergic anti-inflammatory pathway and the sympathetic nervous 
system[35]. The malfunctioning of these critical neuromodulatory 
mechanisms caused by SAE has a significant impact on systemic 
immune responses, including neutrophils, macrophages, dendritic 
cells, and T lymphocytes, resulting in a negative feedback loop 
between brain injury and progressively abnormal immune 
activity[36].

4.4. Cardiomyopathy

  Cardiac dysfunction is a well-known complication associated 
with sepsis and septic shock. Sepsis-related cardiac impairment 
can be characterized by decreased ejection fraction, ventricular 
dilatation, and decreased contractile function[37]. Initially, cardiac 
dysfunction was thought to manifest only during the hypodynamic 
phase of shock. However, current research shows that it can happen 

very early in sepsis, even during the hyperdynamic phase of septic 
shock[38]. Advances in diagnostic techniques have improved the 
sensitivity of detecting myocardial abnormalities, which creates a 
need for new therapeutic strategies cardiomyopathy management 
concentrates on restoring tissue perfusion, and a better understanding 
of the progression and implications can help optimize interventions 
and improve clinical outcomes[39].
  Sepsis and septic shock are complex conditions requiring 
cooperation between various medical professionals. Effective 
sepsis management requires early diagnosis and quick treatment 
without unnecessary delays. Globally different strategies should 
be implemented, especially in low and middle-income countries to 
decrease sepsis incidence and lower mortality.
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