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Abbreviations: DOM, multiple organ dysfunctions; ARDS, 
acute respiratory distress syndrome; ECT, encephalo-cranial trauma; 
ELISA, enzyme linked immunoabsorbent assay; PICS, persistent 
catabolism syndrome; SIRS, systemic inflammatory response 
syndrome; SIRS, systemic inflammatory response syndrome; TNF-a, 
tumor necrosis factor alpha; IL-4, interleukin 4; IL-1, interleukin-1; 
AIS, abbreviated injury scale 

Background 
Trauma is a global public health problem, occupies one of the 

main places as a cause of death in the young population, below 45 
years.1 Deaths in trauma have a phased behaviour, with immediate 
deaths due to severe head trauma or massive bleeding and late deaths 
usually secondary to complications.2,3

With the continuous improvement of emergency systems and 
access to centers specialized in trauma care, an increasing number of 
patients with severe trauma initially survive life-threatening injuries, 

but with the subsequent development of important complications such 
as Systemic inflammatory response syndrome (SIRS), multiple organ 
dysfunction (DOM) or the development of infectious complications 
and sepsis, with high morbidity and late mortality.3,4

Initially, severe trauma entails a local and systemic response with 
the production and release of inflammatory mediators that can trigger 
a systemic inflammatory response syndrome (SIRS) or later progress 
to multiple organ dysfunctions (DOM).4–7 Also serious trauma, 
especially post-trauma events, such as surgical interventions (second 
stroke) can trigger a larger inflammatory response or a systemic anti-
inflammatory response (CARS) with an increased risk of infectious 
complications and sepsis.8,9 The greatest number of patients presents 
a balanced response, well tolerated, without the development of 
complications.8

The majority of these patients, who initially survive are young, of 
productive age, with a high economic and social impact. It is possible 
that early detection of those patients who develop an imbalance in this 
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Abstract

Background: The recognition of the relationship between cytokines and outcomes in 
trauma patients is important. It is possible that early detection of those patients who develop 
an imbalance in this dual immune response, which would be responsible for subsequent 
organ dysfunction and susceptibility to infections, allow differential management to reduce 
the occurrence of such complications.

Methods: An observational cross-sectional study to describe the kinetics of cytokines/
chemokines (IL-1B, IL-6, TNF-a, IL-12p70, IL-10, and IL-8) and to explore the possible 
relationship with the development of infectious complications during the first admission 
to the hospital in patients with multiple trauma admitted to the emergency room. Serum 
samples were used to measured cytokines/chemokines. Times of collection were: 0-6 
hour’s postrauma, 24 hours and 72 hours postrauma. 

Results: 20 consecutive patients were included, 60% were male, the median age was 
26.5 years , 90% had a traffic accident, 40% had a severe traumatic brain injury defined 
as Glasgow less than or equal to 8. The median ISS was 22(17,2–35,2). There was an 
incidence of shock defined as lactate greater than or equal to 4 of 40%. The admission to 
ICU was 80%. Of the 16 who entered the ICU, 94% required mechanical ventilation. There 
was only one hospital death. Cytokines shown to be significantly different between trauma 
patient’s groups; a greater severity of the trauma in the group that presented infection (ISS 
27 vs 17, p=0.011). IL10 on admission and ISS are significantly associated with increased 
prevalence of infection in this sample of patients with multiple trauma.

Conclusion: Peripheral cytokines could present a method for tracking the course of severe 
blunt trauma and for better understanding this process. Our results imply that measuring 
cytokine expression patterns after severe blunt trauma is meaningful to explore and 
potentially useful in developing innovative approaches for treating acute and subacute 
trauma.
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dual immune response, which would be responsible for subsequent 
organ dysfunction and susceptibility to infections,3 allow differential 
management to reduce the occurrence of such complications.10,11

The initial measurement and follow-up of different mediators 
(cytokines) mainly the pro-inflammatory cytokines, such as tumor 
necrosis factor alpha (TNF-a), interleukin-1 (IL-1), interleukin-6 (IL-
6) and interleukin 8 (IL-8), as well as anti-inflammatory cytokines, 
such as interleukin 4 (IL-4), interleukin 10 (IL-10), interleukin 13 
(IL-13), as well as other mediators have been extensively studied, 
from the last quarter of the last century to the present,9,12–22 with 
some systematic reviews and meta-analyzes.23–26 In the present 
study, describes the pro-inflammatory response and behavior of 
anti-inflammatory cytokines in response to severe trauma and the 
possibility of developing infection and sepsis.

Materials and methods
The STROBE guide is followed for the protocol, 
execution and report

Design and setting: An observational cross-sectional study was 
performed to describe the kinematics of interleukins 1, 6, 8, 10, 12 
and tumor necrosis factor alpha (TNF a) and to explore the possible 
relationship with the development of infectious complications during 
the first admission to the hospital related to the original trauma care 
in patients older than 16 years with multiple trauma admitted to 
the emergency room of the Pablo Tobón Uribe Hospital, Medellín, 
Colombia, between January 2011 and December 2012.

Participants: Patients older than 16 years who had entered the 
emergency department of the Pablo Tobón Uribe hospital with a 
diagnosis of multiple trauma defined as the commitment of at least 
two of the corporal areas defined by the abbreviated injury scale (AIS) 
(head, face, thorax, abdomen, extremities or external). These patients 
were identified prospectively at the time of arrival at the emergency 
room and informed consent was obtained from the patient or his 
family to obtain the blood samples in order to perform the cytokine 
measurement at the time of admission, at 24 and at the 72 hours 
Patients who did not sign informed consent were excluded, as were 
patients with isolated brain trauma, patients admitted after 6 hours of 
trauma, and those who could not be sampled for the measurement of 
cytokines. Clinical data related to the first hospital stay were reviewed, 
re-admission data were not included.

Variables: In a retrospective way, the clinical records of the 
patients who met the inclusion criteria were reviewed. We included 
demographic variables such as gender, age, clinical variables at 
admission such as systolic blood pressure, heart and respiratory rate, 
lactic acid and excess of base in the first arterial gases obtained in 
the emergency department; the severity of the trauma was calculated 
according to the Injury Severity Score (ISS), the presence of brain 
trauma according to the Glasgow Coma Scale (ECG), the presence 
of shock at admission defined as systolic blood pressure less than 
90mmHg or lactate at admission greater than 4mmol/L; Variables 
related to care were also measured, such as stay in critical care, need 
for mechanical ventilation, mortality and total hospital stay. Patients 
who had an infectious complication during the first hospitalization 
were identified. An infectious complication was defined as any 
infection documented in the clinical history that required antibiotic 
treatment based on cultures.

Measurement of cytokines: All blood samples were frozen upon 
collection in the emergency unit or intensive care unit (which was 

usually dependent on time patient presentation) then thawed once 
in order to aliquot into 0.5ml samples for storage in the laboratory 
at −80°C. All serum samples used in inflammatory biomarker 
inflammatory cytokines/chemokines (IL-1B, IL-6, TNF-a, IL-12p70, 
IL-10, and IL-8) were measured at the picogram concentration level 
using BDTM CBA Human Inflammatory Cytokines Kit. Times 
of collection were: 0-6 hour’s postrauma, 24hours and 72hours 
postrauma.

Using the BDTM CBA Human Inflammatory Cytokines Kit can 
to quantitatively measure the above cytokines in serum sample.
BD CBA assays provide a method of capturing a soluble analyte or 
set of analytes with beads of known size and fluorescence, making 
it possible to detect analytes using flow cytometry. Each capture 
bead in the kit has been conjugated with a specific antibody. The 
detection reagent provided in the kit is a mixture of phycoerythrin 
(PE)–conjugated antibodies, which provides a fluorescent signal in 
proportion to the amount of bound analyte. These complexes were 
measured using flow cytometry to identify particles with fluorescence 
characteristics of both the bead and the detector. The standard curve 
for each protein covers a defined set of concentrations from 20 to 
5,000pg/mL. Analyze BD CBA Human Inflammatory Cytokines Kit 
data using FCAP Array software.

The normal serum levels described for the cytokines to be studied 
correspond to:

IL1β: (Undetectable at 5pg/mL) 

IL 6: (Undetectable at 4.30pg/mL) 

IL 10: (Undetectable at 13.68pg/mL) 

IL 8: 12.35 ± 7.0pg/mL

TNF α: 6.11 ± 3.3pg/mL

IL 12p70 (Biologically active subunit): Undetectable in sera from 
healthy subjects

Study size: A sample was obtained for convenience of consecutive 
cases that met the inclusion criteria in the study time period.

Statistical analysis: Descriptive statistics was done with relative 
frequencies for qualitative and median variables with inter-quartile 
ranges. Non-parametric means test was done to explore the differences 
between groups with and without infection. In addition, an exploratory 
multivariate analysis was performed with a logistic regression, where 
the dependent variable was to develop infection associated with the 
trauma and the interleukins, as continuous variables, and the clinical 
variables described in the literature were explored as independent 
variables.

Ethical considerations: The study had the approval from the 
ethics committee of research from Hospital Pablo Tobon Uribe, the 
procedures followed were in accordance with the ethical standards 
of the responsible committee on human experimentation (institutional 
and national) and with the Helsinki Declaration of 1975, as revised 
in 2013. Patients had a right to privacy that should not be violated 
without informed consent. Identifying information, including names, 
initials, or hospital numbers, are not being published. 

Data archiving: All patient data were archived anonymously 
according to guidelines set forth by the ethics committee, and serum 
was frozen at − 80° for future study. 
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Results
20 consecutive patients were included for the description of the 

interleukin kinetics, 60% were male, the median age was 26.5 years 
(RIQ 20–35), 90% had a traffic accident, 40% had a severe traumatic 
brain injury defined as Glasgow less than or equal to 8. The median 
ISS was 22(17,2–35,2). There was an incidence of shock defined 
as lactate greater than or equal to 4 of 40%. The admission to ICU 
was 80%. Of the 16 who entered the ICU, 94% required mechanical 
ventilation. There was only one hospital death. Table 1 Demographic 
and clinical variable.

Table 1 Demographic and clinical variable

Qualitative variables n %
Male 12 60
Traffic accident 18 90
Admission to ICU 16 80
Mechanic ventilation 15 75
Infection 12 60
TEC Serious (ECG <8) 8 40
Shock (SBP <90mmHg) 4 20
Hyperlactatemia (Lactate> 2.5mmol) 11 55
Quantitative variable Median P25 - P75
Age 26.5 20-35,5
PAS admission 119.5 101-142,2
Heart rate admission 99 75-110
Respiratory frequency admission 20 18-22
Admission lactate 2.8 1,82-4,17
Excess base at admission -5.7 (-9,5)-(-3,47)
ISS 22 17,2-35,2

ICU, Intensive care unit; TEC, brain-cranial trauma; ECG, glasgow scale; PAS, 
systolic blood pressure; ISS, injury severity score; P25, Percentil 25; P75, 
Percentil 75

12 patients (60%) had an infection during the hospital stay, the 
most frequent was ventilator-associated pneumonia (5 patients), 
followed by peritonitis (4 patients), empyema, urinary infection and 
septic arthritis, one patient for each of the previous

Cytokines

Standard samples of quantitative analysis: All standard analysis of 
different cytokines studied was diluted from 5000 pg/ml to 0pg/ml. 
Cytokines shown to be significantly different between trauma patient’s 
groups that suffer infections compared with those patients with trauma 
but not infections. In the bivariate analysis of the clinical variables 
explored and the outcome of infection, a statistically significant 
difference was found only with the ISS, evidencing a greater severity 
of the trauma in the group that presented infection (ISS 27 vs 17, 
p=0.011). In the exploration of the cytokines evaluated, statistically 
significant differences were found with TNFa at admission, IL10 at 
admission, and IL6 and IL8 at 72 hours after trauma (Table 2).

In the exploratory analysis with bivariate logistic regression, with 
infection outcome, it was found that IL10 on admission and ISS are 
significantly associated with increased prevalence of infection in this 
sample of patients with multiple trauma; it is possible that TNFa at 
admission and IL6 and IL8 at 72 hours also have association, however 
the small sample size of this study does not allow to reach statistical 
significance (Table 3).

Response of interleukins IL10 and TNF by type of infection: 
Testing the association between the final result of infection and the 
serial measurement of interleukins, the interleukins are entered into 
the model with an association with P less than 0.2. The variables 
associated with the outcome independently are IL10 and high TNFα. 
Patients who are prone to develop nosocomial infection have higher 
peaks of initial IL10 and lower levels of TNF alpha on admission.

IL-10 Normal serum concentrations in ≥18 years old is (8.5-
13.68pg/ml), with a media of 11.09pg/ml. Patients with trauma had 
increased levels of IL-10 at 0-6 hours post trauma.

Table 2 Comparison of median clinical variables and cytokines between patients with or without infection (n = 20)

Clinical variables Infection Non infection

Median (P25 - P75)  valor p (*)

Age 26,5 (20,75-36,75) 26,5 (20-33) 0.757

TAS admission 119 (101-132) 122 (96-112) 0.728

FC admission 99 (76-116) 88 (59-110) 0.352

FR admission 20 (16-23) 19 (18-22) 0.937

ECG admission 14 (7-14) 10 (7-14) 0.582

Lactate admission 3,4 (1,75-3,4) 2,6 (1,85-3,75) 0.699

Excess Base at admission -5,75 (-10,5- -4,15) -5,75 (-7,95- -3,07) 0.563

ISS 27 (22-41) 17 (13-22) 0,011 (**)

Cytokines Infection Non infection

Median (P25 - P75)  value p (*)

IL12 admission - 0 (0-2,25) 0.384

IL12 24h 0 (0-0) 0 (0-1) 0.473

IL12 72h 0 (0-0) 0 (0-0) 0.91

TNF admission 0 (0-0) 1,5 (0-3) 0,031 (**)
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Clinical variables Infection Non infection

Median (P25 - P75)  valor p (*)

TNF 24h 0 (0-1,75) 0 (0-1,75) 0.97

TNF 72h 0 (0-0) 0,5 (0-1) 0.238

IL10 admission 37,4 (25,1-47,5) 11,3 (3,2-22,6) 0,004 (**)

IL10 24h 8,5 (4,25-14,75) 5 (4 - 10,25) 0.305

IL10 72h 4,5 (3-8) 3 (2,25-4) 0.305

IL6 admission 247,5 (161,2-412,2) 140,5 (72-264,5) 0.208

IL6 24h 269,5 (132-759,5) 108,5 (76,2-204,2) 0.057

IL6 72h 155 (71,75-549) 12 (23-58) 0,025 (**)

IL1 admission 0 (0-0,75) 1 (0,25-1,75) 0.057

IL1 24h 1 (0-1) 0 (0-1) 0.343

IL1 72h 0 (0-1) 0 (0-0,75) 0.734

IL8 admission 41,5 (28,5-67,2) 31,5 (16,5-47) 0.115

IL8 24h 107 (54,5-257,2) 36 (30,5-111,25) 0.082

IL8 72h 69 (34,5-126) 28 (18-41,5) 0,01 (**)

(*), P value for Mann Whitney test with two tails significance; (**), P<0,05 (admission to exploratory logistic regression); PAS, systolic blood pressure; FC, heart 
rate; FR, breathing frequency; ECG, glasgow coma scale; ISS, injury severity score; IL12, Interleukin 12); TNF, tumor necrosis factor alpha); IL10, Interleukin 10; IL6, 
Interleukin 6; IL1, Interleukin 1; IL8, Interleukin 8; P25, Percentil 25; P75, Percentil 75

Table continued

Table 3 Bivariate logistic regression (Variable outcome: Infection)

Variable OR IC 95% P value 

TNF admission 0.2384 0,050-1,115 0.069

IL10 admission 1.114 1,014-1,224 0,024 (*)

IL6 72h 1.01 0,996-1,024 0.179

IL8 72h 1.078 0,994-1,168 0.07

ISS 1.172 1,004-1,370 0,045 (*)

OR, Odds ratio; IC 95%, confidence interval 95%; (*), P<0,05; TNF, tumor 
necrosis factor alpha; IL10, interleukin 10; IL6, interleukin 6; IL8, interleukin 8; 
ISS, injury severity score

IL-6 Normal serum concentrations in ≥18 years old is (0.0–4.30pg/
ml), with a media of 2.15pg/ml. Levels of IL-6 were high throughout 
the study with a greater increase at 24 hours post trauma.

IL-8 Normal serum concentrations in ≥18 years old are 0.0–.5pg/
ml, with a media of 2.5pg/ml. IL-8 levels increased significantly at 24 
hours post trauma.

TNF-α Normal serum concentrations in ≥18 years old is 6.11±3.3 
pg/ml. In the study, there were no variations in the concentrations of 
TNF-α. It was found a specific patient (D026) that has higher levels of 
TNF-α (14.49 pg/ml) at 0 hours post trauma. 

IL-12p70 Normal serum concentrations in ≥18 years old is 
no detectable, Levels of IL-12p70 in the study were in normal 
concentrations.

IL-1B Normal serum concentrations in ≥18 years old is (0.0-5.0pg/
ml), with a media of 2.5pg/ml. Levels of IL-1B were in normal range 
during the study. 

Discussion
Severe trauma induces a strong immune response, which involves 

multiple inflammatory mediators (TNF-α, IL-1β, IL-6, IL-8 and IL-
12), as well as anti-inflammatory (IL-4, IL-10, IL- 13).3–5 An imbalance 
between these responses would be responsible for the development of 
organic dysfunction, and to favor infections and sepsis.3–7 A prolonged 
increase in some inflammatory mediators has been shown in multiple 
studies as markers of adverse clinical outcome.9,13–17,19–26 There are 
several scales to establish the severity of the trauma but the ISS is one 
of the best associated with death and development of complications.27 
Only a couple of patients in the group that did not have an infection 
presented a score lower than 16, which is considered the cut-off point 
to define severe trauma or polytrauma,28,29 while in the patients who 
presented infection, all had ISS scores greater than 22 and several of 
them above 30, a cut-off point that some authors refer to as a very 
serious trauma.16,28,29 These findings are similar to those of other 
studies where severe trauma is presented as one of the factors related 
to the development of infectious complications.19,30–32

The first proinflammatory cytokines released are TNF-a and 
IL-1 that act synergistically; but their presence for a very short time 
after the trauma, especially IL-1, makes it difficult to measure them, 
which is why they have not been considered clinically useful in the 
post-traumatic clinical setting.4, 9,23,25 Contrary to our results, where 
the levels of IL-1 were almost undetectable and without difference 
in the two groups of patients, one study showed a correlation of its 
initial increase with the development of sepsis.15 Regarding TNF-a, 
it was found elevated in the first 4 hours post-trauma33 but neither 
this initial increase nor its increase maintained in the following 24 
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hours has been correlated with the development of complications.18 
This initial increase in TNF-a was evident in our patients who did not 
become infected, unlike the finding of undetectable levels in those 

patients who later developed infection. This behavior, we could not 
explain, although it could indicate an inadequate initial activation of 
the inflammatory response (Figure 1).

Figure 1 Cytokine variations on the study at 0, 24 and 72 hours. 
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Subsequently, IL-6, one of the main cytokines of the inflammatory 
cascade,3–7 is released in a more sustained manner, which has been 
shown in several works associated with both the magnitude of the 
trauma and the prediction of the development of complications 
and death.9,10,12–14,16,17,19–26 However, the relationship between their 
increased levels and the development of infection is not clear in most 
studies,23–26,34–37 although two reports 39,40 did show a relationship 
similar to that observed in our study. All our patients had an increase 
in IL-6 levels from the first measurement, but in the group that 
suffered infection the levels were always higher, with the maximum 
peak at 24 hours, however the difference was only statistically 
at 72hours, unlike the work of Gouel-Chéron et al.38 where at all 
times the levels were significantly higher in those who later became 
infected, but similar to that reported by Billeter et al.39 who only 
showed difference from 72hours in the group that developed sepsis. 
It should be noted that IL-6 also fulfills anti-inflammatory functions, 
especially when it is released in the subacute period of trauma.16,19 
This could support, as well as the increase in IL-10, the notion of an 
immunoparalysis phenomenon that would explain the development of 
infection in our patients with significantly higher levels at 72hours, 
compared to the uninfected. It is important to emphasize that a single 
isolated measurement of IL-6 at admission, which is usually elevated 
according to the severity of the trauma, is of little diagnostic utility 
and would require a follow-up of its behavior, to detect alterations 
that could indicate early on probability of complications, including 
the development of infections.22

The other proinflammatory cytokine, also quite studied is IL-8. 
Their increased levels have been very closely related to the magnitude 
of the trauma,14 mortality and the development of complications,13,14,25 
but like IL-6 there has not been demonstrated a clear association with 
the development of sepsis.23,36,37

In the present study, the behavior of the levels of IL-8 was similar to 
that of IL-6, it was found high from the beginning and remained high 
in the three measurements made, with the highest peak at 24 hours 
in all the patients; but unlike that reported in previous studies36,37 if it 
showed a significant correlation with levels that remained increased 
after 72hours in patients who subsequently became infected. This 
behavior of IL-8 had been shown by Vindenes et al.14 in a small group 
of large burns that developed sepsis, with the presence of a second 
late peak of IL-8 when the infection was already present; different 
from the behavior reported by Kirchhoff et al.13 that show a rapid 
downward regulation, with a fall in the levels of IL-8 in patients who 
presented multiple organ dysfunction as a complication. Given the 
small number of patients in our sample, it cannot be concluded, but 
this behavior of persistently elevated IL-8 should be explored in a 
larger population as an indicator of the subsequent development of 
infectious complications.

IL-12 is considered a regulatory cytokine, acting as the main 
bridge between innate and adaptive immunity.12 In all of our 
patients, levels of IL-12 were almost undetectable during the three 
measurement moments, which does not allow any discrimination. 
This probably corresponds to the fact that almost all studies report 
the measurement of IL-12 from its production by monocytes obtained 
in traumatized patients; in all of them, there is a marked decrease 
in their production in the post-traumatic period, in relation to the 
development of complications such as infections, sepsis and acute 
respiratory distress syndrome (ARDS).12–15 Solo Wick et al.15 report 
systemic measurement with equal results, where a marked decrease 
in IL-12 is related to the probability of dying due to multiple organ 
dysfunctions (DOM).

IL-10 is the main anti-inflammatory cytokine, it is released from 
the beginning of the trauma as a way to balance the inflammatory 
response,3–7 but an exaggerated release could be responsible for an 
immunoparalysis and the subsequent risk of infection and sepsis.19 
It has been extensively studied, initially its elevation was shown as a 
factor of poor prognosis in the encephalo-cranial trauma (ECT),31 but 
subsequently the close correlation of high levels since admission has 
been documented, with the magnitude of any type of trauma, whether 
or not they have concomitantly TEC and the subsequent development 
of complications such as DOM, infections and death15,19,23,25,28 and 
especially infections and sepsis.15,23

Although the factors that impact susceptibility to infection are 
known, and risk prediction scales have been designed. The presence 
of infections in polytraumatized patients has been related to adverse 
clinical outcomes, unlike the subgroup of patients in whom an 
infectious focus is not documented, which present a lower rate of 
complications.

Infectious complications are a burden for severely injured patients 
and occur early in the critical care stay. Severity of admission 
shock was predictive of infection and represents an opportunity 
for interventions to improve infectious outcomes.32 The incidence 
of infection may also have utility as an end point for clinical trials 
in trauma. For some years, acute phase proteins, proinflammatory 
cytokines, soluble adhesion molecules and procalcitonin have been 
evaluated as markers that help identify fungal or bacterial infections, 
however the number of studies that include trauma patients in the 
hospital context is small and the predictive value is low enough to 
influence clinical decisions.23,26,39

Regarding the type of technique, the performance of the ELISA 
(Enzyme Linked Immunoabsorbent Assay) is highly dependent 
on the quality of the antibodies, the manufacturer of the kit, as 
well as the skill and experience of the operator. The ELISA allows 
the measurement of a single cytokine at a time in a given aliquot 
of sample, which becomes limiting to measure a greater number 
of inflammatory molecules, especially when limited quantities of 
biological material are available, while matrix techniques Multiple 
(flow cytometry, chemiluminescence or electrochemiluminescence 
with flow cytometry) allow the measurement of up to 25 cytokines . 
The advantages of flow cytometry over the ELISA technique include: 
high performance, less sample volume needed, efficiency in terms 
of time and cost, ability to evaluate the levels of an inflammatory 
molecule in multiple contexts and reliably detect different proteins 
across a wide range of concentrations. However, the degree of 
correlation between both methods is good.

This work shows a close relationship between the elevated levels 
of IL-10 and the magnitude of the trauma, evaluated by the ISS, as 
previously reported,19 without a special variation with the presence 
of concomitant TEC, given that both groups had a similar number of 
patients with ECT.

The behavior of the concentration of IL-10 in our patients was 
similar to that observed by Stensballe et al.19 but in their study, patients 
who did not survive were not discriminated. The highest peak was on 
admission, with a progressive decrease, but always with higher levels 
in the group of patients who presented infection, with a significant 
difference in the levels measured at admission. Our work supports 
the findings of other groups that have shown an increase in IL-10 
concentrations since admission, with the subsequent development of 
infections and sepsis,15,22,23,25 which suggest the development of an anti-
inflammatory syndrome (CARS). That carries immunosuppression.26
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The possible coexistence and perpetuation of an increase 
inflammatory response (SIRS), together with a dysregulated anti-
inflammatory response (CARS) in patients with a torpid evolution 
who have multiple organ dysfunction and sepsis, has been recently 
discussed.32 Inflammation, immunosuppression and persistent 
catabolism syndrome (PICS).19,26 In the coexist varied physiological 
and immunological alterations, a persistent exaggerated protein 
catabolism, which probably require different multimodal therapies.33 
Our study only evaluates the behavior of cytokines in an early period 
of trauma in a small group of patients, a longer follow-up and in a 
larger population would be required to characterize those patients who 
progress in a torpid form and to determine the development of this 
syndrome (PICS).33

The present study has several limitations; The sample size is 
small in comparison with other series, however, given the economic 
limitations in our countries, the realization of three measurements in 
the first 72 hours of the trauma allowed to describe the kinetics of 
the measured cytokines and also to explore their association with an 
outcome as Post-trauma infection that causes significant morbidity 
and mortality in the first 28 days. Another limitation was not being 
able to control confounding variables that could explain the variability 
of the cytokines, such as the magnitude of the second blow produced 
by the surgeries, the invasive interventions that could cause infections 
associated with health care, and a controlled analysis of the time to the 
outcome that would allow the associations found to be explored with 
greater scientific rigor.

Conclusion
Peripheral cytokines could present a method for tracking the 

course of severe blunt trauma and for better understanding this 
process. Although we were not able to show the prognostic value of 
our methods because of the limited size of our collective, our results 
imply that measuring cytokine expression patterns after severe blunt 
trauma is meaningful to explore and potentially useful in developing 
innovative approaches for treating acute and subacute trauma. 

Cytokines could play a promising role in the follow-up of 
trauma patients given the potential association with the presence 
of bacteremia, a well-known outcome as a predictor of morbidity 
and mortality in this population. However, more studies with more 
population are required to define a clear recommendation in the 
management guidelines for trauma.

Additionally, with this work we were able to initiate a valuable 
research field based on the flow cytometry technique, with the 
advantages that it represents: precision and speed of sample processing 
for immunological study. It seems that most cytokines in our study 
group demonstrate a sharp decline in concentration in the first two 
days which plateaus at post-trauma day 3 (IL-12p70, TNF, IL-1B) 
with some cytokines showing increase in levels like IL-6, IL-8, IL-
10 at post-trauma. This information could represent the window for 
intervention at post-trauma. 
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