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Patients who are more likely to develop urosepsis include elderly patients, diabetics, immunosuppressed 
patients, such as transplant recipients and patients receiving cancer chemotherapy or corticosteroids. 
Urosepsis also depends on local factors, such as urinary tract calculi, obstruction at any level in the urinary 
tract, congenital uropathy, NLUTD, or endoscopic manoeuvres. However, all patients can be affected by bacterial 
species that are capable of inducing inflammation within the urinary tract.

3.9.3	 Diagnostic evaluation
For diagnosis of systemic symptoms in sepsis either the full Sequential [Sepsis-related] Organ Failure 
Assessment (SOFA) score, or the quickSOFA score should be applied (Table 7). Microbiology sampling should 
be applied to urine, two sets of blood cultures [313], and if appropriate drainage fluids. Imaging investigations, 
such as sonography and CT-scan should be performed early [314].

Table 7: Definition and criteria of sepsis and septic shock [304-306]

Disorder Definition

Sepsis Life-threatening organ dysfunction caused by a dysregulated host response to infection. 
For clinical application, organ dysfunction can be represented by an increase in the 
Sequential [Sepsis-related] Organ Failure Assessment (SOFA) score of 2 points or more. 
For rapid identification a quickSOFA (qSOFA) score was developed: respiratory rate of 22/
min or greater, altered mentation, or systolic blood pressure of 100 mmHg or less.

Septic shock Septic shock should be defined as a subset of sepsis in which particularly profound 
circulatory, cellular, and metabolic abnormalities are associated with a greater risk of 
mortality than with sepsis alone. Patients with septic shock can be clinically identified by a 
vasopressor requirement to maintain a mean arterial pressure of 65 mmHg or greater and 
serum lactate level greater than 2 mmol/L (>18 mg/dL) in the absence of hypovolemia.

3.9.4	 Physiology and biochemical markers
E. coli remains the most prevalent micro-organism. In several countries, bacterial strains can be resistant or 
multi-resistant and therefore difficult to treat [312]. Most commonly, the condition develops in compromised 
patients (e.g. those with diabetes or immunosuppression), with typical signs of generalised sepsis associated 
with local signs of infection.

3.9.4.1	 Cytokines as markers of the septic response
Cytokines are involved in the pathogenesis of sepsis [309]. They are molecules that regulate the amplitude 
and duration of the host inflammatory response. They are released from various cells including monocytes, 
macrophages and endothelial cells, in response to various infectious stimuli. The complex balance between 
pro- and anti-inflammatory responses is modified in severe sepsis. An immunosuppressive phase follows the 
initial pro-inflammatory mechanism. Sepsis may indicate an immune system that is severely compromised and 
unable to eradicate pathogens or a non-regulated and excessive activation of inflammation, or both. Genetic 
predisposition is a probable explanation of sepsis in several patients. Mechanisms of organ failure and death in 
patients with sepsis remain only partially understood [309].

3.9.4.2	 Biochemical markers
Procalcitonin is the inactive pro-peptide of calcitonin. Normally, levels are undetectable in healthy humans. 
During severe generalised infections (bacterial, parasitic and fungal) with systemic manifestations, procalcitonin 
levels rise [315]. In contrast, during severe viral infections or inflammatory reactions of non-infectious origin, 
procalcitonin levels show only a moderate or no increase. Mid-regional proadrenomedulline is another sepsis 
marker. Mid-regional proadrenomedullin has been shown to play a decisive role in the induction of hyperdynamic 
circulation during the early stages of sepsis and progression to septic shock [316]. Procalcitonin monitoring may 
be useful in patients likely to develop sepsis and to differentiate from a severe inflammatory status not due to 
bacterial infection [315, 317]. In addition, serum lactate is a marker of organ dysfunction and is associated with 
mortality in sepsis [318]. Serum lactate should therefore also be monitored in patients with severe infections.


