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bacterial or fungal infections, acute stroke, myocardial 
infarction, severe trauma, post-surgical complications, 
and any condition involving tissue damage that triggers 
SIRS because it suppresses neutrophil apoptosis, enhanc-
ing neutrophil-mediated killing in the innate immune 
response [28,29]. Therefore, NLR has been established 
as a reliable biomarker for the diagnosis and monitor-
ing of sepsis. Notably, NLR levels in critically ill septic 
patients with poor prognosis and high mortality rates 
are significantly elevated compared to those observed in 
patients who exhibit a well-regulated immune response, 
characterized by a balanced activation of both innate 
and adaptive immune mechanisms. Furthermore, serum 
lactate levels are widely recognized as a marker of tissue 
hypoxia and are frequently incorporated into screening 
protocols, management guidelines, sepsis definitions 
(persistent serum levels >2mmol/L), and therapeutic 
decisions [30,31]. Although blood lactate levels change 
gradually and should not be the sole guide for therapy, 
serial measurements can help assess the patient’s tra-
jectory and prompt a reassessment of therapy if levels 
remain stable or rise [32]. Biomarkers that are used for 
monitoring are summarized in Table 3.

Biomarkers and prognosis
WBC as a biomarker plays a pivotal role in both sepsis 

and survival outcomes. More specifically, T-cells have 
shown strong prognostic value in ICU patients with sep-
sis, with low T-cell levels being associated with increased 
risk of mortality. ICU patients with T-cell counts exceed-
ing 0.36 per nL exhibited nearly double the survival rate 
compared to those with lower counts [33]. It is worth 
noting that basophils serve as a superior prognostic 
predictor compared to other immune cells because their 
fluctuating levels during the ICU stay effectively predict 
28-day mortality, with low concentrations associated 
with adverse outcome, highlighting the prognostic 
value of WBC in sepsis [25,34]. Moreover, continuous 
monitoring of CRP in septic patients, particularly during 

the initial five days of antibiotic treatment, can assist 
in assessing prognosis and predicting outcomes [35]. 
Specifically, a significant CRP reduction was observed 
in survivors compared to non-survivors, with a decrease 
of 0.31 or more post-antibiotic initiation, indicating a 
favorable prognosis [36]. Thus, a substantial decrease 
in serum CRP levels often signifies the resolution of 
sepsis, providing valuable insights into the prognostic 
value of CRP in sepsis-related mortality [35,36]. Further-
more, a ferritin level of ≥591.5 ng/ml was identified as 
an independent predictor of in-hospital mortality in 
septic patients, with serum concentrations exceeding 
this threshold being associated with a 119% increase 
in the risk of in-hospital mortality [37]. Studies indicate 
that elevated ferritin levels after 24 hours are strongly 
associated with prolonged ICU length of stay (LOS) and 
hemophagocytosis, a process that may occur in sepsis 
[38]. Specifically, ferritin levels exceeding 2000 µg/L 
have been identified as a mortality predictor, also linked 
with disease severity in hospitalized patients [39]. Ad-
ditionally, high concentrations of the septic biomarker 
presepsin are directly correlated with elevated mortal-
ity rates and a significant risk of severe complications, 
including acute kidney injury (AKI), septic shock, ARDS, 
and DIC. Elevated presepsin levels at hospital admis-
sion are strongly associated with 60-day in-hospital 
mortality [40].Consequently, increased presepsin at ICU 
admission and on day 2 was predictive of AKI and the 
development of DIC, while presepsin levels measured 
on days 1-3, in conjunction with the Glasgow prognostic 
score, effectively predicted the onset of ARDS [41,12]. 
PSP demonstrated a significant interaction between 
time and sepsis presence, with a steeper increase in 
septic patients (interaction P < 0.001). The median PSP 
on admission was 162 ng/dL in sepsis patients and 74.5 
ng/dL in non-septic patients, tripling within 72 hours 
and doubling within 48 hours before sepsis became 
clinically evident [42]. Furthermore, in a prospective 
observational cohort study, PSP on admission was 

Table 3. Biomarkers for monitoring.

Biomarker Conditions AUC / Sensitivity / Specificity Stage / Clinical Context

CRP Inflammation, Sepsis Not reported Sepsis, Septic shock, ICU monitoring

WBC Inflammation, Sepsis Notreported General inflammatory response in sepsis

NLR Sepsis, SIRS Not reported Used to monitor immune trajectory in sepsis

Lactate Sepsis, Septic Shock Not reported Used in screening, therapy guidance, and sepsis 
definitions


