Int J Burn Trauma 2021;11(2):123-130
www.lJBT.org /ISSN:2160-2026/1JBT0132439

Original Article
The predictive role of Interleukin 6 in burn
patients with positive blood cultures

Jochen Gille'”, Jovan Jocovic'*, Thomas Kremer?, Armin Sablotzki®

1Department of Anesthesiology, Intensive Care Medicine and Pain Therapy, St. Georg Hospital gGmbH Leipzig,
Germany; 2Department of Plastic and Hand Surgery with Burn Care Unit, St. Georg Hospital gGmbH Leipzig, Ger-
many. “Equal contributors.

Received February 24, 2021; Accepted April 14, 2021; Epub April 15, 2021; Published April 30, 2021

Abstract: Interleukin 6 (IL-6) is an established biomarker of inflammation with one of the earliest responses in
sepsis. Serum levels can easily be measured within a few hours. The clinical significance of IL-6 in the early stage
of sepsis in burned patients has not yet been confirmed. The purpose of our research was to investigate the predic-
tive value of IL-6 for positive blood cultures in comparison to Procalcitonin (PCT), white blood cell (WBC) count, body
temperature and the Sequential Organ Failure Assessment (SOFA) score in the presence of suspected sepsis in
burn patients. In a retrospective study, we included all patients admitted to a regional burn centre in a 7-year period.
Patients with a clinical suspicion of sepsis and complete laboratory tests underwent further analysis. Patients were
categorized following culture results into either positive or negative bloodstream infection (BSI or non-BSI) groups.
39 of the 101 included patients had positive blood cultures (BSI). The serum IL-6 levels were significantly higher in
the BSI group [1047 (339.9; 9000.5) vs. 198.5 (112.4; 702.5) ng/I; P = 0.001]. Receiver operating characteristic
(ROC) curve analysis showed an AUC of 0.7 (59; 80.8%). The optimal IL-6 cut-off level was 312.8 ng/| (sensitivity
79.5%, specificity 56.5%). Other biomarkers (PCT, WBC), the maximum body temperature and increase of SOFA
score were not different between the groups. IL-6 can be used to predict a positive blood culture even in the early
stage of suspected sepsis in burned patients. In this context, other biomarkers (PCT, WBC) and body temperature
are of limited clinical utility.
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Introduction weak predictive value, a recent comparative
review questioned the reliability of PCT for the
In the severely burned patient the differentia- early diagnosis of sepsis [2].
tion between sepsis and inflammation repre-
sents a challenge with implications for appro-
priate clinical management. The dilemma in-
cludes unnecessary antibiosis in inflammation
or delayed treatment for sepsis with conse-

quent poorer outcomes.

The aim of the present study was to investigate
the predictive value of IL-6 for positive blood
cultures in comparison to PCT, WBC count, body
temperature and the Sequential Organ Failure
Assessment (SOFA) score in the presence of
suspected sepsis in burn patients.

No single score, biomarker or clinical parame-
ter exists to reliably inform the physician of
early diagnosis of sepsis [1, 2]. Traditional indi-
cators of infection, such as body temperature
and white blood cell (WBC) count, have been
found to be unsuitable as sepsis markers [3, 4].
C-reactive protein (CRP) has also been shown
to be a poor marker of sepsis [4, 5]. Procalcitonin
(PCT) is established with a wide clinical applica-
tion. Due to the late onset of changes and the

Materials and methods
Subjects and study design

Ethics approval was issued by the Saxon State
Chamber of Medicine on January 8, 2020 (EK-
BR-112/19-1). This retrospective study includ-
ed all patients admitted to the intensive care
unit (ICU) of a regional burn centre within a
7-year period (01.01.2012-31.12.2018).
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Figure 1. Flowchart of patient inclusion, BICU = burn
intensive care unit, BSI = bloodstream infection.

Patient records were screened for a specific
point in time during which there was a clinical
event of suspected sepsis. Patients with the
complete pallet of laboratory tests (blood cul-
tures, levels of IL-6, PCT and WBC count) at that
point underwent further analysis. Patients were
categorized following culture results into either
positive or negative bloodstream infection (BSI
or non-BSI) groups in which IL-6, PCT, WBC
count, body temperature and the SOFA score
were then compared. If multiple septic epi-
sodes occurred in one patient, only the first epi-
sode was included in the data set. Patients <
18 years, with coexisting polytrauma, immuno-
suppressive therapy and those considered for
palliative care were primarily excluded from the
study (Figure 1).

Infection criteria and clinical management

The suspicion of sepsis within our institution is
based on clinical experience, including obser-
vation of the following: deterioration of the
patient’s general condition, a rapid increase in
temperature, new tachycardia, haemodynamic
instability, increasingly laboured breathing, al-
tered mental state without another reason, and
the inability to receive enteral feeding in combi-
nation with altered laboratory values (new alter-
ation of blood glucose, increase in biomarkers
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such as the WBC count, increase in lactate and
negative base excess).

Suspected sepsis triggered a standardized
protocol. After the vascular access lines were
immediately changed, blood, urine and burn
wound cultures were taken. Laboratory param-
eters include WBC count, PCT and IL-6. Ac-
cording to SSC guidelines, two pairs of periph-
eral blood samples are standard for obtaining
a blood culture sample. Chest X-ray and bron-
choscopy with microbiological cultures of bron-
choscopy specimens were also acquired. The
initiation of empirical antibiotic therapy with
piperacillin/tazobactam was standard protocol.
Upon receiving the microbiological results, an-
tibiotic therapy was adjusted accordingly. In
cases of suspected wound-induced sepsis,
early surgical debridement was executed. No
prophylactic antibiotics were given.

Burn care protocol

Initial fluid infusion, according to Parkland’s for-
mula was administrated at 4 ml/kg bodyweight
(BW)/% burned total body surface area (TBSA).
Infusions were thereafter adapted to maintain
a urine output of 0.5 ml/kg BW/h. Vasopressor
support and/or 20% human albumin infusion
was used for cases of unstable cardiovascular
function. Serum levels of albumin were main-
tained above 25.0 g/I. Administration of human
albumin was avoided in the first 8 hours after
injury. Enteral nutrition was initiated within 6
hours of admission or at the earliest possible
moment thereafter. Completion of burn wound
excision and grafting was performed within 72
hours. No more than a maximum of 20% of the
burned surface area was excised in a single sit-
ting. Thereafter, surgical excisions were repeat-
ed every 2-3 days as required.

Data collection

The patient data management system (ICU
Data, IMESO, Gieflen) and patient medical
records were used to collect and record data.
The collected data included demographic and
injury characteristics, results of blood cultures,
WBC, PCT, IL-6, SOFA score and maximal body
temperature (Tmax). SOFA scores were record-
ed at 06:00 hours at 24 h intervals. The Tmax
was noted in a period 4 hours before and 4
hours after blood culture sampling.
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Biomarker measurement

IL-6 levels were determined by an electrochemi-
luminescence immunoassay, with 200 ul of
serum. Our laboratory uses < 6 ng/| as the ref-
erence level for IL-6. According to the literature,
the reference serum level of IL-6 for the 95"
percentile of healthy individuals is < 4.45 ng/I
[7]. Cut-off levels of IL-6 for the detection of
sepsis have not been established. Serum PCT
levels were determined by an electrochemilu-
minescence immunoassay, with 100 pl of
serum. Our laboratory uses < 0.5 pg/I as the
reference level for PCT. Normal levels of PCT in
the healthy population are < 0.05 ug/I [8]. PCT
levels > 0.5 pg/I can be considered clinically
relevant for the diagnosis of sepsis [9].

Statistical analysis

The results are presented in a table as the
median value (50% quartile) and the interquar-
tile range (interval of the 25% and 75% quar-
tile). Whether the groups (BSI and non-BSI)
were comparable with regard to certain param-
eters (burned TBSA, age, sex, inhalation trau-
ma and Abbreviated Burn Severity Index (ABSI)
score) was determined by using logistic regres-
sion for the matching parameters. This resulted
in a probability (propensity score) for the mem-
bers assigned to the BSI or non-BSI group. The
logistic regression showed that using the as-
signments based on the propensity score was
not significantly better than using the raw data.
We concluded that the raw data could be used.
Metric parameters were tested for the normali-
ty of their distributions using normal Q-Q plots
and the Shapiro-Wilk test. The results contra-
dicted the assumption of a normal distribution.
The differences between groups were deter-
mined using the non-parametric Mann-Whitney
U test. Associated categorical parameters were
tested using Fisher’s exact test. Receiver oper-
ating characteristic (ROC) curve analysis was
used to assess the quality of the biomarkers for
the prediction of a positive or negative blood
culture and to determine reasonable cut-off val-
ues. The alpha level of the study was P = 0.05.
Consequently, significant test results were ob-
tained at an P value of < 0.05. The analyses
were performed using R for Windows version
3.51 software.
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Results

Patients, injury characteristics, and outcome
parameters

In total, 101 patients met the inclusion criteria.
According to the blood culture results, the
patients were divided into two groups: no blood
stream infection (non-BSlI), with negative blood
culture (n = 62) and blood stream infection
(BSI), with positive blood culture (n = 39). The
groups showed no significant differences in
age, burned TBSA, full-thickness burn percent,
sex, inhalation injury or mortality. The BSI group
had a significantly longer hospital stay and a
higher continuous renal replacement therapy
(CRRT) rate (Table 1).

Infection characteristics

In total, 39 positive blood cultures were detect-
ed with 16 (41%) gram-negative and 18 (46.2%)
gram-positive bacteria. In 5 samples (12.8%),
both gram-positive and gram-negative patho-
gens were found. In 8 blood culture samples,
more than one pathogen was found.

Infection parameters and SOFA score

IL-6 serum levels were above normal in all
patients. IL-6 levels were significantly higher in
the BSI group than in the non-BSI group (1047
[339.9; 9000.5] vs 198.5 [112.4; 702.5], P =
0.001). The subgroup with gram-negative blood
cultures had significantly higher levels of IL-6
(2123.5 [356.6; 10375]) than the non-BSI
group (P = 0.001). The IL-6 level in patients wi-
th gram-positive blood cultures was 646.25
[238.5; 4334.7]. The difference narrowly mi-
ssed statistical significance in comparison with
the non-BSlI group (P = 0.06). There was no sta-
tistical difference in IL-6 levels between the
gram-positive and gram-negative groups (P =
0.247) (Table 2).

Different cut-off levels of IL.-6 were tested for
their sensitivity and specificity for predicting
blood culture positivity in an ROC curve analy-
sis (Table 3). The cut-off value of 312.8 ng/|
had a sensitivity of 79.5% and a specificity of
56.5%. The ROC curve for IL-6 had an area
under the curve (AUC) of 0.7 (Cl 0.59; 0.8)
(Figure 2).
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Table 1. Baseline patient and injury characteristics and outcome parameters in patients with nega-

tive (non-BSl) and positive (BSI) blood cultures

Non-BSI (n = 62) BSI (n = 39) Pvalue
Median [Range], n (%) Median [Range], n (%)

Age (y) 55 [43.75; 74] 57 [44; 75.5] 0.848
Male, n 46 (74.2%) 31 (79.5%) 0.543
Burned TBSA (%) 24.75 [16; 34] 25 [14; 42.25] 0.389
Full-thickness burn (%) 18 [4; 24] 20[9.5; 29] 0.285
ABSI 81[6; 9] 8[7; 10] 0.068
Inhalation injury 20 (32.3%) 14 (35.9%) 0.706
Days to suspected sepsis 7[4; 9] 5.5[2; 9] 0.433
Days of hospital stay 30[21.25; 43.75] 41 [26; 64] 0.013
Days of hospital stay for survivors 31[22; 44.5] 431[29; 72] 0.0044
CRRT 8 (12.9%) 13 (33.3%) 0.014
Mortality 8 (12.9%) 10 (25.6%) 0.103

BSI, blood stream infection; TBSA, total body surface area; ABSI, Abbreviated Burn Severity Index; CRRT, continuous renal

replacement therapy.

PCT levels were not significantly different bet-
ween the groups. The WBC count was signifi-
cantly higher in the non-BSI group. This was
also true for the gram-negative subgroup but
not the gram-positive subgroup. T max was
comparable in all groups (Table 2). The SOFA
score on the day before the clinical suspicion of
sepsis (SOFA pre) was comparable between
groups. On the day the clinical suspicion of sep-
sis was established, the SOFA score was signifi-
cantly higher in the BSI group (SOFA post: 6 [3;
7.5] vs 3 [2; 6], P = 0.008). The median differ-
ence in the SOFA score between the day before
and the day the of clinical suspicion of sepsis
(SOFA delta) was significantly higher only in the
gram-negative subgroup compared to the non-
BSI group (0 [0; 1] vs 1.5 [0; 3.25], P = 0.039)
(Table 2).

Discussion

The main finding of the present study is that
IL-6 may predict positive blood cultures in pa-
tients with clinical suspicion of sepsis. ROC
curve analysis revealed a moderate diagnostic
performance with an AUC of 0.7. A chosen cut-
off level of 312.8 ng/I provided a specificity of
56.5% and sensitivity of 79.5%, which can sup-
port decision making regarding the use of em-
pirical antibiotics and other diagnostic and
therapeutic measures (change in devices, mi-
crobiological samples, CT scans, surgery). This
may permit a more restrictive and deliberate
approach especially in patients in a less critical
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condition. Thus, IL-6 levels might facilitate the
appropriate usage of antibiotics, reduce the
risk of antibiotic resistance and optimise the
use of hospital resources.

The results are consistent with those in the lit-
erature in a non-burned population, which sh-
owed a good correlation between elevated IL-6
levels and sepsis [6, 10]. A meta-analysis of a
non-burned population found an AUC of 0.8 for
IL-6 to differentiate patients with sepsis from
those with non-infectious systemic inflamma-
tory response syndrome [11]. There is no rele-
vant available data for burn patients to date.

We found a strong predictive ability of the IL-6
level for blood stream infection caused by
gram-negative pathogens. However, for pati-
ents with gram-positive blood stream infec-
tions, IL-6 levels were also higher compared to
those in the non-BSI group, but the difference
narrowly missed statistical significance (Table
2). One cell line study [12] showed different
biomarker release patterns in gram-positive vs
gram-negative bacteria, with extensive IL-6 re-
lease in gram-negative pathogens. One clinical
study in non-burned paediatric patients con-
firmed significantly higher levels of IL-6 in those
with gram-negative sepsis than in those with
gram-positive sepsis [13]. The present study
does not reflect these findings showing no sta-
tistical differences in IL-6 levels in patients wi-
th gram-positive and gram-negative blood cul-
tures.
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Table 2. Infection markers and SOFA scores in patients with negative (non-BSI) and positive (BSI) blood cultures

Median [Range] P values
. . Gram
non-BSI n = 62 BSI Gram-negative Gram-positive non-BSI non-BSI v§ non—BSIy§ positive vs Gram
n=39 n=16 n=18 vs BSI Gram-negative Gram-positive negative

IL-6 (ng/1) 198.5[112.4; 702.5] 1047 [339.9; 9000.5] 2123.5 [356.6; 10375] 646.25 [238.5;4334.7] 0.001 0.001 0.06 0.247
PCT (ug/1) 0.58[0.18; 1.35] 0.82[0.24; 3.7] 0.82[0.28; 1.74] 0.64 [0.15; 2.54] 0.182 0.307 0.936 0.501
WBC count (10%/1) 12.06 [8.22; 18.44] 10.02 [4.76; 14.88] 7.36 [5.47; 12.87] 13.29 [7.86; 15.91] 0.032 0.018 0.653 0.184
Tmax (°C) 38.75 [38; 39.1] 38.6 [37.9; 39.2] 38.75 [37.9; 39.3] 38.5 [37.95; 39] 0.856 0.651 0.548 0.500
SOFA pre 31[2; 5] 3[2;7.5] 31[2;4] 3[2; 7.5] 0.231 0.946 0.525 0.596
SOFA post 31[2;6] 6[3;7.5] 6[3;7] 4.5[3; 7] 0.008 0.107 0.093 1.00
SOFA delta 0[0; 1] 1[0; 3] 1.5 [0; 3.25] 0.5 [0; 2.5] 0.086 0.039 0.610 0.764

BSI, blood stream infection, IL-6, interleukin 6; PCT, procalcitonin; WBC, white blood cell; T max, maximum temperature; SOFA, Sequential Organ Failure Assessment, SOFA pre = SOFA score on the day
before the clinical suspicion of sepsis was established, SOFA post = SOFA score on the day the clinical suspicion of sepsis was established, SOFA delta = differences in SOFA scores on the day before and the
day the clinical suspicion of sepsis was established.

127 Int J Burn Trauma 2021;11(2):123-130



Predictive role of Interleukin 6 in burn patient infection

Table 3. Specificity and sensitivity of different
IL-6 cut-off levels for positive blood cultures

IL-6 cut-off ng/l 104.5 180.5 312.8 419.3

Specificity % 22.6 483 56.5 67.7
Sensitivity % 871 846 795 66.6
IL6

100
|

312.8 (56.5%, 79.5%)

80
1

AUC: 69.9% (59.0%—80.8%)

Sensitivity (%)

40

20
|

T T T T T T
100 80 60 40 20 0

Specificity (%)

Figure 2. Receiver operating characteristic (ROC)
curve for Interleukin 6 (IL-6) for detection of a posi-
tive blood culture.

In the present study, the PCT level was elevated
over the threshold (PCT>0.5 pg/ml) in all
patients, suggesting an inflammatory state. In
the present study, the IL6 and PCT levels were
slightly elevated in all patients, suggesting
burn-induced subliminal inflammatory state. In
contrast to IL-6, we did not find significantly dif-
ferent levels of PCT between the BSI and non-
BSI group. The lack of a significant peak in PCT
levels in BSI patients could be explained by the
latency in PCT release. Blood sampling was
performed at time of clinical suspicion of sep-
sis. Elevated values of PCT become measur-
able only 2-4 hours after the onset of the infec-
tious process, peaking at 24-30 hours, and
rapidly subsiding with recovery [14]. Previous
studies reported only a daily measurement of
PCT rather than a measurement at the exact
time of appearance of sepsis [4, 15-17]. In a
recent study, we demonstrated a small but sig-
nificant increase in PCT levels on the day of
infection, but a peak PCT level was only noted
one day after the infection occurred [18]. This
observation may also explain the partially neg-
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ative results regarding the suitability of PCT for
the diagnosis of sepsis in previous studies. In
this context, PCT seems to be unsuitable as a
biomarker for the early diagnosis of blood cul-
ture-positive sepsis in burn patients.

WBC count levels had no clinically relevant
alterations among the groups, although stati-
stically significant differences between them
were observed. In agreement with the litera-
ture, our results do not support the use of the
WBC count as a relevant indicator of blood
stream infection [19, 20]. Elevated tempera-
ture was found in all groups, including the non-
BSI group. Again this corresponds to the litera-
ture [3, 4] and illustrates the non-specific
reaction of body temperature to inflammatory
triggers independent of their origin. Never-
theless, changes in body temperature often
trigger the suspicion of sepsis, and they are still
incorporated into the sepsis criteria of the
American Burn Association (ABA) [21].

Sepsis is now defined as a life-threatening
organ dysfunction caused by a dysregulated
host response to an infection (Sepsis-3 defini-
tion) [22]. Organ dysfunction is recorded using
the SOFA score. In our study, SOFA scores were
significantly higher in the BSI than in the non-
BSI group, suggesting more severe illness in
the BSI group. Nevertheless, a SOFA score
increase of more than 2 points, as required by
the Sepsis-3 definition, did not occur. This could
be explained by the fact that negative blood
cultures do not exclude sepsis. Our approach in
assigning patients to groups according to blood
culture positivity may have weakened the sta-
tistical importance of the SOFA score. Thus, we
can neither confirm nor ally the significance of
the SOFA score in burn sepsis. With our find-
ings, we confirm the claims made in previous
studies that the best pathway to achieving an
early diagnosis seems to be a daily assessment
of sepsis by a burn team informed by substan-
tial number of clinical parameters and scores
[23, 24]. In this context, although far from being
ideal, IL-6 might be an additional tool for identi-
fying blood culture-positive sepsis.

The present study has several limitations. As
the study had a retrospective design, some
patients with suspected or confirmed infec-
tions could not be included due to incomplete
data. Although we included a reasonable num-
ber of patients for a single burn centre, some
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questions regarding subgroups (i.e., the role
of gram-positive vs gram-negative pathogens)
could not be sufficiently investigated. The re-
sults should be further investigated in a larger
number of patients in a prospective study. The
present study defined blood sampling and
parameter measurement as the same time
point of suspected clinical sepsis. Further sam-
pling with a narrow boundaries measured in
hours may shed light on the dynamics of sepsis
in the acute period rather than a summation
average of the period of the first day.

Conclusion

In the acute burn setting the treating physician
is faced with the challenge of differentiation
between sepsis and posttraumatic inflamma-
tion and applying the timely therapeutic path-
way to ensure optimal outcome. IL-6 enables
early signalling of blood stream infection prior
to the availability of blood culture results. Lar-
ger studies are required to more clearly define
the parameters at which IL-6 levels may become
diagnostic.

Acknowledgements

The authors are particularly grateful for the sta-
tistical support from Martin Mogk, MoReData
(statistical office) GmbH, Kerkrader Street 11,
35394 Giessen, Germany.

Disclosure of conflict of interest
None.

Address correspondence to: Dr. Jovan Jocovic, Burn
Unit, Department of Anaesthesiology, Intensive Care
Medicine and Pain Therapy, Klinikum St. Georg
GmbH Leipzig, Delitzscher-Strasse 141, 04129
Leipzig, Germany. Tel: +49 341 909 4706; Fax: +49
341 9092291; E-mail: Jovan.Jocovic@gmail.com

References

[1] Lopez ON, Cambiaso-Daniel J, Branski LK, Nor-
bury WB and Herndon DN. Predicting and man-
aging sepsis in burn patients: current pers-
pectives. Ther Clin Risk Manag 2017; 13:
1107-1117.

[2] Stanojcic M, Vinaik R and Jeschke MG. Status
and challenges of predicting and diagnosing
sepsis in burn patients. Surg Infect (Larchmt)
2018; 19: 168-175.

[3] Murray CK, Hoffmaster RM, Schmit DR, Hos-
penthal DR, Ward JA, Cancio LC and Wolf SE.

129

(4]

(5]

(6]

(7]

(9]

(11]

[12]

Evaluation of white blood cell count, neutrophil
percentage, and elevated temperature as pre-
dictors of bloodstream infection in burn pa-
tients. Arch Surg 2007; 142: 639-642.
Lavrentieva A, Kontakiotis T, Lazaridis L, Tsot-
solis N, Koumis J, Kyriazis G and Bitzani M. In-
flammatory markers in patients with severe
burn injury. What is the best indicator of sep-
sis? Burns 2007; 33: 189-194.

Jeschke MG, Finnerty CC, Kulp GA, Kraft R and
Herndon DN. Can we use C-reactive protein
levels to predict severe infection or sepsis in
severely burned patients? Int J Burns Trauma
2013; 3: 137-143.

Hou T, Huang D, Zeng R, Ye Z and Zhang Y. Ac-
curacy of serum interleukin (IL)-6 in sepsis di-
agnosis: a systematic review and meta-analy-
sis. Int J Clin Exp Med 2015; 8: 15238-15245.
Todd J, Simpson P, Estis J, Torres V and Wub
AH. Reference range and short- and long-term
biological variation of interleukin (IL)-6, IL-17A
and tissue necrosis factor-alpha using high
sensitivity assays. Cytokine 2013; 64: 660-
665.

Morgenthaler NG, Struck J, Fischer-Schulz C,
Seidel-Mueller E, Beier W and Bergmann A.
Detection of procalcitonin (PCT) in healthy con-
trols and patients with local infection by a sen-
sitive ILMA. Clin Lab 2002; 48: 263-270.
Bone RC, Balk RA, Cerra FB, Dellinger RP, Fein
AM, Knaus WA, Schein RM and Sibbald WJ.
American college of chest physicians/society
of critical care medicine consensus confer-
ence: definitions for sepsis and organ failure
and guidelines for the use of innovative thera-
pies in sepsis. Crit Care Med 1992; 20: 864-
874.

Song J, Park DW, Moon S, Cho HJ, Park JH,
Seok H and Choi WS. Diagnostic and prognos-
tic value of interleukin-6, pentraxin 3, and pro-
calcitonin levels among sepsis and septic
shock patients: a prospective controlled study
according to the Sepsis-3 definitions. BMC In-
fect Dis 2019; 19: 968.

Ma L, Zhang H, Yin YL, Guo WZ, Ma YQ, Wang
YB, Shu C and Dong LQ. Role of interleukin-6 to
differentiate sepsis from non-infectious sys-
temic inflammatory response syndrome. Cyto-
kine 2016; 88: 126-135.

Hessle CC, Andersson B and Wold AE. Gram-
positive and gram-negative bacteria elicit dif-
ferent patterns of pro-inflammatory cytokines
in human monocytes. Cytokine 2005; 30: 311-
318.

Shao WX, Yu DJ, Zhang WY and Wang XJ. Clini-
cal significance of interleukin-6 in the diagno-
sis of sepsis and discriminating sepsis induced
by gram-negative bacteria. Pediatr Infect Dis J
2018; 37: 801-805.

Int J Burn Trauma 2021;11(2):123-130


mailto:Jovan.Jocovic@gmail.com

(14]

[15]

(16]

[17]

(18]

[19]

130

Predictive role of Interleukin 6 in burn patient infection

Schuetz P, Raad | and Amin DN. Using procalci-
tonin-guided algorithms to improve antimicro-
bial therapy in ICU patients with respiratory in-
fections and sepsis. Curr Opin Crit Care 2013;
19: 453-460.

Lavrentieva A, Papadopoulou S, Kioumis J, Kai-
makamis E and Bitzani M. PCT as a diagnostic
and prognostic tool in burn patients. Whether
time course has a role in monitoring sepsis
treatment. Burns 2012; 38: 356-363.

Cabral L, Afreixo V, Meireles R, Vaz M, Chaves
C, Caetano M, Almeida L and Paiva JA. Check-
ing procalcitonin suitability for prognosis and
antimicrobial therapy monitoring in burn pa-
tients. Burns Trauma 2018; 6: 10.

Gille J, Schmidt J, Kremer T and Sablotzki A.
Evaluation of MR-proANP and copeptin for sep-
sis diagnosis after burn injury. J Crit Care
2019; 52: 149-155.

Gille J, Ostermann H, Dragu A and Sablotzki A.
MR-proADM: a new biomarker for early diagno-
sis of sepsis in burned patients. J Burn Care
Res 2017; 38: 290-298.

Su CP, Chen TH, Chen SY, Ghiang WC, Wu GH,
Sun HY, Lee CC, Wang JL, Chang SC, Chen YC,
Yen AM, Chen WJ and Hsueh PR. Predictive
model for bacteremia in adult patients with
blood cultures performed at the emergency
department: a preliminary report. J Microbiol
Immunol Infect 2011; 44: 449-455.

[20]

[22]

(23]

[24]

Cavallazzi R, Bennin CL, Hirani A, Gilbert C and
Marik PE. Is the band count useful in the diag-
nosis of infection? An accuracy study in criti-
cally ill patients. J Intensive Care Med 2010;
25: 353-357.

Greenhalgh DG, Saffle JR, Holmes JH, Gamelli
RL, Palmieri TL, Horton JW, Tompkins RG, Tra-
ber DL, Mozingo DW, Deitch EA, Goodwin CW,
Herndon DN, Gallagher JJ, Sanford AP, Jeng JC,
Ahrenholz DH, Neely AN, O’Mara MS, Wolf SE,
Purdue GF, Garner WL, Yowler CJ and Latenser
BA. American burn association consensus con-
ference to define sepsis and infection in burns.
J Burn Care Res 2007; 28: 776-790.

Singer M, Deutschman CS, Seymour CW,
Shankar-Hari M, Annane D, Bauer M, Bellomo
R, Bernard GR, Chiche JD, Coopersmith CM,
Hotchkiss RS, Levy MM, Marshall JC, Martin
GS, Opal SM, Rubenfeld GD, van der Poll T, Vin-
cent JL and Angus DC. The third International
consensus definitions for sepsis and septic
shock (sepsis-3). JAMA 2016; 315: 801-810.
Greenhalgh DG. Defining sepsis in burn pa-
tients: still a long way to go. J Burn Care Res
2017; 38: €990-e991.

Yan J, Hill WF, Rehou S, Pinto R, Shahrokhi S
and Jeschke MG. Sepsis criteria versus clinical
diagnosis of sepsis in burn patients: a valida-
tion of current sepsis scores. Surgery 2018;
164: 1241-1245.

Int J Burn Trauma 2021;11(2):123-130



