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ABSTRACT

Introduction. Polytrauma patients are expected to have a higher risk of mortality than that obtained by the summation
of expected mortality owing to their individual injuries. Subsequent life-threatening posttraumatic complications are
associated with overproduction of proinflammatory mediators (e.g. cytokines, chemokines) and the critical imbalance of
cell-regulated innate immunity.

Material and methods. The present study is aimed to identify a possible relationship between NT-proBNP, hs-CRP and
OXSR1 biochemical markers in polytrauma patients, both by bibliographic research and quantitative analysis and statis-
tics of some parameters of interest in lot of 46 patients.

Results and discussions. The correlation between hsCRP and the inflammatory response after trauma is well-known and
well documented in literature, so the negative correlation between hsCRP and OXSR1 that resulted from our analysis is
of great significance resulting in a potentially new biomarker to be further studied and used in determining the possible
outcome of polytrauma patients.

Conclusion. Although OXSR1 is a new in the field of polytrauma patients, because is negatively correlated with hsCRP and
the clinical evolution of the patients we think that OXSR1 is a good biomarker to further in investigate and may be used
in determining the clinical progress of the polytrauma patients.
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INTRODUCTION

Polytrauma patients are expected to have a high-
er risk of mortality than that obtained by the sum-
mation of expected mortality owing to their individ-
ual injuries [1]. The immunological response to
severe injury and multiple trauma remains a seri-
ous challenge in critical care management. Subse-
quent life-threatening posttrau-matic complications

munity. In prolonged deregulated immune cell ho-
meostasis, the immunological sequelae commonly
evolve a state of hyperinflammation or immuno-
suppression or both, ultimately leading to multiple
organ dysfunction syndrome (MODS) or lethal fail-
ure (MOF -multiple organ failure) [2]. Although the
hyperinflammatory response within the innate im-
mune reaction to multiple trauma is not inevitable,

are associated with overproduction of proinflam-
matory mediators (e.g. cytokines, chemokines) and
the critical imbalance of cell-regulated innate im-

it characteristically involves exaggerated release of
proinflammatory mediators. These include inter-
leukin (IL)-1, IL-6, IL-8 and IL-18, tumor necrosis
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factor (TNF)-a, neutrophil activation, microvascular
adherence and an uncontrolled polymorphonu-
clear (PMN) and macrophage oxidative burst [3].

Some studies have found that serum atrial
natriuretic peptide (ANP) and [B-type natriuretic
peptide (BNP) levels exhibit marked increases in
numerous types of disease, including heart failure,
acute lung injury (ALI), septic shock, burns and
electrical injury, and that these increases are closely
associated with the hemodynamic index [4,5]. Com-
pared with traditional inflammatory markers and
trauma scoring systems, however, the correlation
between the levels of serum N-terminal peptide of
pro-ANP (NT-proANP) and N-terminal fragment of
BNP (NT-proBNP), which are used as indicators of
the trauma-induced development of MODS, and the
hemodynamic index following severe trauma is
rarely reported. The aim of the present study, there-
fore, was to evaluate the prognostic value of serum
NT-BNP in severe trauma patients with or without
MODS and to perform a correlation analysis be-
tween these indicator and the clinical evolution of
the patients, hs-CRP and OXSR-1 [6].

Several studies have shown that NT-proBNP
could serve as an independent predictor of greater
mortality in patients with cardiogenic shock [7],
septic shock [8], severe sepsis [9], as well as in non-
cardiac [10] or unselected patients [11], while an-
other study [12] demonstrated that NT-proBNP
failed to predict short-term mortality of ICU patients
with hypoxic respiratory failure [13].

CRP is a positive, acute-phase protein produced
by hepatocytes in response to inflammatory condi-
tions. CRP levels quickly increase in response to
trauma, inflammation, and infection and decrease
just as quickly as the body condition improves.
Therefore, CRP levels are widely used to monitor
various inflammatory conditions [14,15].

Oxidative stress-responsive kinase 1 (OXSR1) be-
longs to the Serine/Threonine protein kinase family
and plays a crucial role in regulating diverse cellu-
lar pathophysiologic functions, including ion home-
ostasis, development, differentiation, angiogenesis,
invasive migration, and metastasis [16].

MATERIAL AND METHODS

The present study is part of the research carried
out during the doctoral internship, performed on a
group of patients, in which we aimed to identify a
possible relationship between NT-proBNP, hs-CRP
and OXSR1 biochemical markers in polytrauma pa-
tients, both by bibliographic research and quantita-
tive analysis and statistics of some parameters of
interest. All the participants, patients and controls,
provided the informed consent to participate in the
study and we obtained the approval of the Ethics
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Committee of the Bucharest Emergency Clinical
Hospital no 6886/12.07.2021.

Criteria for inclusion in the study: patients who
have suffered a trauma due to a high-energy trau-
matic agent that had an Injury Severity Score (ISS) >
16 and associated a pelvic ring fracture. And healthy
patients, with no traumatic event in the last 4 weeks
and no recent history of inflammatory disease or
infection.

Exclusion criteria from the study: the presence
of acute infectious diseases; the existence of a
chronic infectious disease; patients who have suf-
fered a heart attack or stroke in the last 4 weeks;
active cancers with damage to organs or soft tis-
sues; the presence of an autoimmune inflammatory
disease.

Blood samples were collected in usual matter —
approximatively 5 ml of blood in red-cap Vacutain-
er for serum samples preparation for all analyzed
parameters (NT-pro-BNP, hsCRP and OXSR1) were
performed from a lot of 46 patients — 24 patients
who have suffered a trauma due to a high-energy
traumatic agent; patients with ISS > 16 that associat-
ed a pelvic ring fracture, and 22 patients control lot
of healthy patients that meet the inclusion criteria
for this group. The average age of the patients in the
two groups was: 35 +/- 7 years for the patients who
suffered a high energy trauma, and 37 +/- 11 years
for the patients in the control group.

For determining the serum levels of OXSR1 and
NT-pro-BNP we have used ELISA assay Kkits from
Cusabio (Wuhan Hi-tech Medical Devices Park -
China) and a semiautomatic immunoassay system
STAT FAX 303 PLUS (Awareness Technologies - USA).
Serum hsCRP levels have been measured on a
chemiluminescence automatic analyzer, Maccu-
ral200 Plus (China).

Statistical analysis was performed using IBM
SPSS Statistics 25 and Microsoft Office Excel / Word
2013. Quantitative variables were tested for distri-
bution using the Shapiro-Wilk test. The correlations
established between them were performed using
the Spearman’s rho correlation coefficient, relative
to the non-parametric distribution of the variables.

RESULTS

The results of the three studied parameters and
the correlations between them are illustrated in ta-
bles 1 to 3 and Figures 1 to 3.

TABLE 1. Correlation between NT-proBNP values and
hsCRP values

Correlation p*
NT-proBNP (p = 0.159**) x hsCRP 0.419,
(p =0.004*%) R=0.145

*Spearman’s rho correlation coefficient, **Shapiro-Wilk Test
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The data in Table 1 and Figure 1 represent the
correlation between NT-proBNP values and hs CRP
values. The hs CRP values have a non-parametric
distribution according to the Shapiro-Wilk test (p =
0.004). The observed correlation is insignificant (p =
0.419, R = 0.145), so that in the studied group, there
was no significant association between NT-proBNP
values and hs CRP values.

TABLE 2. Correlation between NT-proBNP values and
OXSR1 values

Correlation p*
NT-proBNP (p = 0.159**) x OXSR1 0.770,
(p = 0.030%*) R =0.053

*Spearman’s rho correlation coefficient, **Shapiro-Wilk test

The data in Table 2 and Figure 2 represent the
correlation between NT-proBNP values and OXSR1
values. OXSR1 values have a non-parametric distri-
bution according to the Shapiro-Wilk test (p = 0.030).
The observed correlation is insignificant (p = 0.770,
R =0.053), so that in the studied group, there was no
significant association between NT-proBNP values
and OXSR1 values.

TABLE 3. Correlation between hs CRP values and OXSR1
values

Correlation p*
hsCRP (p = 0.004**) x OXSR1 (p = 0.030**) 0.002,
R=-0.517

*Spearman’s rho correlation coefficient, **Shapiro-Wilk test
The data in Table 3 and Figure 3 represent the

correlation between the hs CRP values and the
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OXSR1 values. Both variables have a non-paramet-
ric distribution according to the Shapiro-Wilk test
(p < 0.05). The observed correlation is significant
and negative, of high degree (p = 0.002, R =-0.517),
observing in the studied group, that patients with
high hs CRP values are significantly more frequently
associated with lower OXSR1 values and vice versa.

DISCUSSIONS

Polytrauma is generally used to describe trauma
patients whose injuries involve multiple body re-
gions, compromise the patient’s physiology and po-
tentially cause dysfunction of uninjured organs
[17]. The expected higher risk of mortality of
polytrauma patients is based on the assumption
that the underlying pathophysiological response of
the injured person would aggravate the clinical out-
come. The injured person’s pathophysiological re-
sponse to the injury load, however, makes a differ-
entiation between “polytrauma” and “multitrauma”
[18]. For example, many reports had indicated that
head and brain injuries and thoracic traumata are
major risk factors in trauma patients and that co-oc-
currence of these factors leads to an exponential
increase in mortality [1].

The hsCRP has been noted to have opsonizing
properties, increasing the recruitment of mono-
cytes and also inducing endothelial dysfunction by
suppressing basal and induced nitric oxide release
and therefore is an excellent indicator of systemic
inflammation. The hsCRP per se has also been found
to increase the expression of vascular endothelial
plasminogen activator inhibitor-1 (PAI-1) [19].

R? Linear = 0.008
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FIGURE 1. Correlation between NT-proBNP values and hs CRP values
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FIGURE 2. Correlation between NT-proBNP values and OXSR1 values
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FIGURE 3. Correlation between hs CRP values and OXSR1 values

NT-proBNP and CRP caused by excessive inflam-
matory reactions in trauma patients may affect
their efficiency for prediction outcome and could
be easily influenced by many factors, such as cer-
tain medications (e.g., steroids that are frequently
used in these cases). The correlation between hsCRP
and the inflammatory response after trauma is
well-known and well documented in literature, so
the negative correlation between hsCRP and OXSR1
that resulted from our analysis is of great signifi-
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cance resulting in a potentially new biomarker to
be further studied and used in determining the pos-
sible outcome of polytrauma patients.

Despite the fact that our study enrolled a small
number of patients and is only at the beginning, the
results obtained seem very promising and encour-
age us to continue the study, and we consider our-
self pioneers in evaluating this correlation of bio-
markers in polytrauma patients.
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CONCLUSION we think that is a good biomarker to further in in-
vestigate and maybe use in determining the clinical

Although OXSR1 is a new in the field of polytrau- progress of the polytrauma patient.

ma patients, the fact that is negatively correlated
with hsCRP and the clinical evolution of the patients
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