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Introduction
Neutrophil extracellular traps (NETs) are a 
vital part of the innate immune response, 
while excessive NET formation can cause 
tissue damage. Therefore, H3.1 
nucleosomes, a component of NETs, have 
emerged as a potential biomarker in 
critically ill patients.

Aim
To evaluate concentrations of H3.1 
nucleosomes in critically ill patients. We 
assessed associations with sepsis, organ 
failure, biomarkers and outcomes.

Methods
The MARS cohort, a consecutive cohort 
comprising patients from two academic 
hospitals in the Netherlands, serves as the 
study base. Patients expected to stay in the 
ICU for more than 24 hours were included. 
Sepsis is defined according to Sepsis-3 
criteria with an additional infection 
confirmation by two independent scorers. 
H3.1 nucleosome levels measured by IDS-i10 
(Immunodiagnostic Systems Ltd, United 
Kingdom) at ICU admission, and on days 2, 
and 4 are compared with sepsis, acute 
kidney injury (AKI), disseminated 

intravascular coagulation (DIC), acute 
respiratory distress syndrome (ARDS), 
inflammatory biomarkers, sepsis 
subphenotypes, and outcomes.

Results
1713 patients were included, with a total of 
3671 samples (Table 1).

H3.1 concentrations were higher in sepsis, 
organ failure (AKI, DIC, ARDS) and 
inflammatory subphenotypes (Figure 1) but 
had moderate diagnostic accuracy (AUROCs 
between 0.59-0.68, Figure 2). H3.1 
correlated with SOFA (r = 0.40) and pro-
inflammatory markers IL6 (r = 0.27 and IL8 (r 
= 0.39). In a joint model, H3.1 concentration 
over time was highly predictive for the need 
of renal replacement therapy (hazard ratio 
2.00 per log10 increase), correcting for 
mortality (Figure 3).

Conclusion
Sepsis and organ failure were associated with 
plasma H3.1 nucleosome concentrations. 
While individual diagnostic performance for 
sepsis and organ failure remains low, H 3.1. 
levels predicted the need for renal 
replacement therapy, revealing unique 
insights into the innate immune response.
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Immunol, 2018. 18(2): p. 134-147. Reference 2: 
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Biomarkers in Septic Shock. Biomolecules, 2022. 12(8).

Day Number H3.1 median [IQR]

0 1638 568 [175-1418] ng/mL

2 1194 783 [321-1773] ng/mL

4 839 1004 [441-2247] ng/mL

Table 1. Sample numbers and H3.1 concentrations per sample day

Figure 1. H3.1 nucleosome concentrations stratified by (A) sepsis, (B)
number of failing organ systems and (C) inflammatory subphenotypes

Figure 2. AUROCs of H3.1 nucleosome concentrations for AKI, ARDS, 
DIC, sepsis and inflammatory subphenotypes 

Figure 3. Dynamic predictions from a competing risks joint model for 
two patients (A and B)
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