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failure and mortality in septic patients, outperforming 
several traditional biomarkers [40].

Multiple observational studies have since confirmed 
that elevated bio-ADM concentrations correlate with the 
severity of circulatory failure, need for vasopressor sup-
port, and short-term mortality in both intensive care and 
emergency department settings [41–43]. Importantly, 
bio-ADM has been shown to reflect endothelial barrier 
dysfunction, a central pathophysiological mechanism 
in septic shock, linking biomarker elevation directly to 
microvascular leakage and tissue hypoperfusion [44,45].

Meta-analytical data further support the prognostic 
value of adrenomedullin-related biomarkers in sepsis, 
demonstrating significant associations with mortality 
and organ dysfunction across heterogeneous patient 
populations [46]. More recent studies have highlighted 
the potential additive value of bio-ADM when combined 
with other biomarkers or severity scores, suggesting a 
role in multimarker strategies for risk stratification [47].

Beyond its role as a biomarker, adrenomedullin 
has attracted interest as a potential therapeutic tar-
get. Experimental and translational studies indicate 
that modulation of adrenomedullin signaling may 
promote vascular integrity and improve outcomes in 
sepsis, further underscoring its central role in disease 
pathophysiology [48,49]. Although routine clinical 
implementation of bio-ADM measurement is not yet 

widespread, current evidence supports its utility as 
a robust prognostic biomarker, particularly in elderly 
patients who are prone to endothelial dysfunction and 
circulatory instability.

Clinical Implications
The expanding body of evidence on biomarkers 

of aging highlights their potential to enhance clinical 
decision-making in older adults across a wide range 
of settings. Given the heterogeneity of the elderly 
population, biomarkers may assist clinicians in moving 
beyond chronological age toward a more individualized 
assessment of biological vulnerability, disease severity, 
and prognosis.

In daily clinical practice, biomarkers can support early 
diagnosis, particularly in older patients with atypical or 
blunted clinical presentations. Infection- and sepsis-
related biomarkers such as PCT, presepsin, MDW, and 
bioactive adrenomedullin may facilitate earlier recog-
nition of high-risk patients, allowing timely initiation 
of antimicrobial therapy and hemodynamic support 
[25–33],[40–43]. 

Beyond diagnosis, biomarkers play a crucial role 
in risk stratification and prognosis. Frailty-associated 
biomarkers, endothelial markers, and sepsis-related 
biomarkers have been consistently associated with 
adverse outcomes, including organ failure, prolonged 

Table 2. Emerging and established biomarkers in sepsis: diagnostic and prognostic tools in the elderly.

Biomarker
Main mechanism / biological 
rationale

Main clini caluse Representative references

Procalcitonin (PCT) Increases in bacterial infections and 
systemic inflammation

Diagnosis of bacterial infection 
and sepsis; guides antibiotic 
decisions

Wacker et al., 2013; [25]

Gómez-Cerquera  et al., 2015 
[27]

Presepsin Released during monocyte 
activation by bacterial components

Early diagnosis and severity 
assessment; correlates with 
organ dysfunction

Yaegashi et al., 2015 [28] Lee et 
al., 2022 [29] 

Kyriazopoulou et al., 2023 [30]

MDW Reflects monocyte size variability 
during inflammation

Early sepsis detection; rapid 
and low-cost

Crouser et al., 2017  [31]

Motawea et al., 2023 [33]

PSP Stress protein released during 
infection

Early detection and prognosis 
of sepsis

Prazak et al., 2021  [34]

Pugin et al., 2021 [35]

suPAR Marker of immune activation and 
chronic inflammation

Prognostic marker for severity 
and mortality

Eugen-Olsen, 2011  [36]

Zhao et al., 2021 [37]

Bio-ADM Reflects endothelial dysfunction and 
vascular leakage

Prognostic marker in septic 
shock; correlates with mortality 
and vasopressor need

Caironi et al., 2017  [39]

Mebazaa et al., 2018 [40]

Kim et al., 2019 [41]


