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significantly higher in patients who were readmitted, 
with a median value of 203 ng/dL compared to 71 ng/
dL in those who were not [43,44]. PSP is also strongly 
associated with both ICU mortality and the combined 
endpoint of sepsis/septic shock. With high sensitivity 
(>85%), PSP is a valuable tool for clinicians in determin-
ing hospitalization and intensive care needs, as its levels 
can guide decisions on discharge or hospitalization fol-
lowing an IAI diagnosis [44,13]. Prognostic biomarkers 
are summarized in Table 4.

Biomarkers and therapeutic treatment
A significant public health concern is the excessive 

use of non-specific antibiotics in patients with infec-
tions of varying severity in terms of morbidity and 
clinical condition, as it leads to the development of 
resistant strains and the emergence of complications. 
The use of PCT-guided antibiotic therapy safely reduces 
antimicrobial consumption by limiting unnecessary 
or prolonged treatments. In ICU patients, PCT-guided 
therapy, including antibiotic cessation rules, signifi-
cantly shortened antibiotic duration [45]. Studies on 
respiratory tract infections and peritonitis have shown 
reduced antibiotic use without adverse outcomes. More 
specifically, in peritonitis patients, antibiotic prescrip-
tions were 72% lower with PCT, and the duration was 
one day shorter, with no difference in infection recur-
rence. PCT guidance has been effective in reducing 

antibiotic use and improving outcomes in a wide range 
of infections, including respiratory tract infections and 
sepsis [46]. By using PCT cut-offs, antibiotics can be 
withheld or discontinued when there is a level drop, 
reducing exposure and side effects while maintaining 
safety. This approach demonstrates lower mortality and 
fewer complications than standard therapy, emphasiz-
ing PCT’s value in optimizing antibiotic use [47]. Last 
but not least, SuPAR is a key biomarker for assessing 
the risk of progression to severe respiratory failure in 
COVID-19 pneumonia patients, with levels exceeding 
6 ng/mL. Early identification using SuPAR, in combi-
nation with the qSOFA score, enhances prognostic 
accuracy and enables timely therapeutic intervention 
[48]. When SuPAR levels are elevated, the likelihood of 
severe respiratory failure increases, but this risk can 
be significantly mitigated with the administration of 
anakinra, an interleukin-1 inhibitor, for 10 days based 
on suPAR levels. This approach emphasizes the critical 
role of suPAR as a therapeutic guide, aiding in the early 
management of COVID-19 progression and improving 
patient outcomes [49]. Biomarkers that guide treatment 
are summarized in Table 5.

Conclusion
Sepsis is a life-threatening condition that remains a 

persistent challenge for the medical field. The nonspe-
cific and heterogeneous symptoms, combined with the 

Table 4. Prognostic biomarkers.

Biomarker Conditions AUC / Sensitivity / Specificity Stage / Clinical Context

WBC ICU sepsis mortality Not reported ICU; General prognosis

Ferritin ICU sepsis mortality, ICU Length of Stay Not reported ≥24h post-admission

CRP Sepsis mortality Not reported First 5 days post-antibiotic initiation

PSEP Sepsis complications (AKI, DIC, ARDS, 
shock)

Not reported Admission, Days 1–3

PSP ICU mortality, septic shock, readmission, 
escalation

Sensitivity>85% Admission; rises 48–72h pre-clinical 
diagnosis

Table 5. Treatment-guiding biomarkers.

Biomarker Condition AUC / Sensitivity / Specificity Stage / Clinical Context

PCT Antibiotic treatment duration  
in bacterial infections

Not reported Respiratory infections, Peritonitis, Sepsis

suPAR Anakinra administration  
in COVID-19 patients

Not reported COVID-19, Severe respiratory failure


