Presepsin as a Biomarker for Sepsis Evolutions in Diabetis
EOSEFINA GINA BOTNARIU1, NORINA CONSUELA FORNA2, ALINA DELIA POPA3*, ILEANA ANTOHE3, CRISTINA LACATUSU1,
BOGDAN MIHAI1
1
“Grigore T. Popa” University of Medicine and Pharmacy, Department of Diabetes, Nutrition and Metabolic Disease, Medical
Sciences, 16 Universitatii Str, 700115, Iasi, Romania,
2
“Grigore T. Popa” University of Medicine and Pharmacy, Faculty of Dentistry, Department of Oral Implantology and Prostodontics,
16 Universitatii Str, 700115,Iasi, Romania
3
“Grigore T. Popa” University of Medicine and Pharmacy, Discipline of Nursing,16 Universitatii Str, 700115, Iasi, Romania

The paper presents the correlations between seric presepsin value and evolutive aspects (especially
mortality) in diabetic patients with sepsis. The study included a total of 60 patients with a mean age of 64.65
± 12.99 years, (Male = 51.6 %, Female = 48.4%), consecutively hospitalized in the Clinic of Diabetes,
Nutrition and Metabolic Diseases in 1 year (2013), with diagnosis of sepsis. We selected the patients who
fulfilled at least 2 criterions for sepsis: suspected or proved infection, together with system inflammatory
response. The presepsin determination was performed by using a chemiluminescent enzyme immunoassay
of EDTA (Ethylenediaminetetraacetic acid) plasma. The clinical evolution was expected by calculating SAPS II
score (Simplified Acute Physiology Score) in first 24 hours of internship.The median age was 64.65 ± 12.99
years, Male = 51.6%. Diabetic keto-acidosis was associated to sepsis in 32.3% of patients. Mortality rate was
32.3%. There were semnificative correlations between mortality rate and SAPS II score (p = 0.001), presepsine
(p = 0.001), and fibrinogen value (p = 0.048). There were no semnificative correlations between age, sex,
keto-acidosis, another inflammatory markers, glycemia, HbA1c and mortality rate in these patients. Presepsin
level in blood semnificative correlated with seric fibrinogen, mortality rate, SAPS II score, blood urea and
creatinine and may be considered an important serum biomarker for early detection of sepsis.
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The sepsis represents a systemic inflammator y
response syndrome caused by severe infection. Sepsis
causes millions of deaths globally each year.The criteria
according to the systemic inflammator y response
syndrome (SIRS) represents a clinical expression of the
host response to inflammation and beeing described 24
years ago. This approach was codified by the consensus
statement of the American College of Chest Physicians
and Society of Critical Care Medicine in 1993 and has been
the predominant approach to classifying sepsis. As a costly
disease, sepsis not only lowers patient’s living quality, but
also increases the mortality[1-4]. Early diagnosis in sepsis
is imperative to save patient life. Sensitive biomarkers are
required for early diagnosis and as indexes of prognosis
sepsis.
Presepsin is a circulating soluble form of CD14 subtype
(sCD14-ST) representing a new emerging early marker for
sepsis. The mean cutoff levels of presepsin are important
to discriminate between systemic bacterial and
nonbacterial infectious diseases [5]. Presepsin is an early
predictor of host response and mortality in septic patients
[6]. Many Studies emphasized the capability of this
biomarker for diagnosing sepsis, assessing the severity of
the disease and providing a prognostic evaluation of patient
outcome [5-8].
Usually, in older age, sepsis is associated with increased
mortality. The severity of illness have to be predicted earlier
in these fragile pacients, by using some factors which
include the admitting diagnosis, comorbidities, and the
functional status of the patient [8]. The most used
prognostic scoring models include the Simplified Acute
Physiologic Score II (SAPS II), Acute Physiology and Chronic

Health Evaluation II (APACHE II), and the newly developed
SAPS III [8].
Experimental part
The aim of the study was to establish the correlations
between seric presepsin value and evolutive aspects
(especially mortality) in diabetic patients with sepsis.

Material and methods
The study group included a total of 60 patients with a
mean age of 64.65 ± 12.99 years, (Male = 51.6 %, Female
= 48.4%), consecutively hospitalized in the Clinic of
Diabetes, Nutrition and Metabolic Diseases in 1 year, with
diagnosis of sepsis.
Was selected the patients who fulfilled at least 2 criterion
for sepsis: the suspected or proved infection, together with
systemic inflammator y response (at least – fever/
hypothermia, tachycardia, tachypnea, leucocytosis/
leucopenia). There were considered as main biochemical
analysis: glycemia, blood urea, level of seric bicarbonates,
seric creatinine, ketonuria (level of ketone bodies in urine),
presepsine, HbA1c, inflamatory markers (leucocites,
neutrophiles, hemoglobine, C - reactive protein, Eritrocite
Sedimentation Rate = ESR). The quick method for
presepsin determination uses a chemiluminescent
enzyme immunoassay of EDTA plasma. The evolution was
determined by calculating SAPS II score (Simplified Acute
Physiology Score) in first 24 hours of hospitalization.
Results and discussions
Sepsis was defined as a suspected infection
accompanied by systemic inflammator y response
syndrome (at least 2 criteria: fever/hypothermia,
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Table 1
DESCRIPTIVE CHARACTERISTICS OF BIOLOGICAL
PARAMETERS AND PROGNOSTIC SCORES

Table 2
CORRELATIONS BETWEEN
SAPSii SCORE
AND MAIN BIOLOGICAL
PARAMETERS

tachycardia, tachypnea, leukocytosis/leukopenia ). Table
1 presents the statistical analysis.Fever was present in 54.3
% of patients. 25.8 % of patients with sepsis had multisystem
organ syndrome (MSOF). The evaluation of patient
outcomes was assessed by calculating the SAPS II score
(Simplified Acute Physiology Score) in the first 24 hours of
hospitalization. The mean duration of diabetes was 12.68
± 8.76 years. Diabetic keto-acidosis was associated to
sepsis in 32,3% of patients. Regarding chronic
complications they were present in the following
proportions: sensor motor neuropathy - 26%, autonomic
neuropathy - 16.12 %, diabetic retinopathy - 45.16 % and
diabetic nephropathy - 32.25 %.
In our study, mortality rate was 32.3%. There were
semnificative correlations between mortality rate and SAPS
II score (p = 0.001), presepsine (p = 0.001), and fibrinogen
value (p = 0.048). There were no semnificative correlations
between age, sex, keto-acidosis, another inflammatory
markers: leucocites, neutrophiles, hemoglobine, C-reactive
Protein (CRP),Eritocyte Sedimentation Rate), glycemia,
HbA1c and mortality rate in these patients. There were
significant correlations between SAPS score, PMN value (r
= 0.6112, p = 0.015) and presepsine value (r = 0.65, p =
0.009) (table 2).
The diabetics are predisposed to infections. Some
studies have detected a deficiency of the immunity, in
diabetics, in C4 component of complement system, which
is probably associated with leucocite dysfunction and
reduced cytokine response [9, 10]. Glycation of
immunoglobulin occurs in patients with diabetes in
proportion with the increase in HbA1c, and this may harm
the biological function of the antibodies [11, 12]. Infections
may precipitate metabolic derangements, the most severe
beeing diabetic ketoacidosis (DKA), which is life
threatening [13].
Diabetic ketoacidosis (DKA) is a complex disordered
metabolic state characterized by hyperglycemia,
ketoacidosis, and ketonuria. Hepatic gluconeogenesis,
glycogenolysis secondary to insulin deficiency, and counterregulatory hormone increase glucose level in blood excess
result in severe hyperglycemia. Lipolysis of triglycerides
from fatty tissue increases serum free fatty acids.
Triglycerides are lipid fractions, formed by combining
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glycerol with three fatty acid molecules. Organic acids have
a carboxyl (-COOH) group. Each fatty acid has a carboxyl
group
(-COOH).R’’COOH → RCO2CH2CH(OOCR’)CH2COOR’’ + 3H2O.

The three fatty acids (RCOOH, R’COOH, R’’COOH in the
above equation) are usually different, but many kinds of
triglycerides are known. The chain lengths of the fatty acids
in naturally occurring triglycerides vary, but most contain
16, 18 or 20 carbon atoms. Hepatic metabolism of free
fatty acids results in accumulation of acidic intermediate
and end metabolites (ketoacids). Ketone bodies have
generally included: acetone (C3H6O), beta-hydroxybutyrate
(CH3CH(OH)CH2CO2H), and acetoacetate (C4H5O3). When
the accumulated ketones exceed the body’s capacity to
extract them, they overflow into urine (ie, ketonuria). If the
situation is not treated promptly, a greater accumulation
of organic acids leads to frank clinical metabolic acidosis
(ie, ketoacidosis), with a significant drop in p H and
bicarbonate serum levels [14]. In diabetic patients, infection
represents an important stress which induces an increased
discharge of cathecolamines and cortisol.
There are some studies that emphasized that during
stress or infection, less mature neutrophil forms enter in
circulation, including an increased number of bands. Park
et al demonstrated that the proportion of immature
granulocytes in circulating blood, correlated with disease
severity of sepsis in critically ill patients admitted in
Intensive Care Unit [18]. There is suggested that
incorporating the immature granulocyte assay into the
routine algorithms may improve the early detection of
severe sepsis or septic shock [18-20]. Another studies
demonstrated that neutrophils from septic patients may
exert dramatic compromise of endothelial barrier integrity
and the effect of septic neutrophils on the endothelium
depends upon the initial inflammatory event, correlating
with organ dysfunction [20-23]. In our study, no significant
differences were observed in SAPS score in patients with
chronic complications and patients without chronic
complications of diabetes, except in patients with diabetic
nephropathy (p = 0.009). SAPS score II differed significantly
from those with chronic kidney disease (p = 0.009) or
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Table 3
SAPS SCORE II IN PATIENTS
WITH/WITHOUT NEPHROPATHY

Table 4
SAPS SCORE II IN PATIENTS
WITH / WITHOUT MULTIPLE
SYSTEMIC ORGAN FAILURE
(MSOF)

acute renal failure (p = 0.009) and patients without renal
complications (table 3).
Patients with MSOF had a higher SAPS score (p = 0.001)
(table 4).
In some studies [24], presepsin levels were markedly
high in patients receiving HD, similar to those seen in
patients with severe sepsis or septic shock. In patients
who were not receiving hemodialysis, presepsin levels
increased and glomerular filtration rate decreased. Some
authors [23-26] reported that presepsin levels significantly
correlated with serum creatinine levels and the number of
days on renal replacement therapy. In a retrospective study,
Nakamura et al. [27] found that presepsin levels were
markedly high in patients with renal failure and end-stage
kidney disease. Masson et al. [6] reported that higher serum
creatinine was the strongest determinant of presepsin
levels in ICU patients. The evaluation of presepsin levels in
patients with chronic kidney disease requires further
consideration.
Conclusions
In our study we demonstrated that presepsin level in
blood semnificative correlated with seric fibrinogen,
mortality rate, SAPS II score and polimorphonuclear
neutrophile leucocites, blood urea and creatinine and may
be considered an important serum biomarker for early
detection of sepsis. The SAPS II score is usefull to estimate
the mortality in complicated diabetic patients, with severe
sepsis and bad prognosis.
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