T,

7773\ Kirkuk University Journal /Scientific Studies (KUJSS)
i id Volume 12, Issue 2, March 2017

Ot ISSN 1992 — 0849

~CoS sl 1 ) v o S gl ) Y-S gl ) el g ol Aaadinl) Aagll
adll o) M@@\-eJﬁ\)ﬁ&bJ,\V
Tdlae i e cpadall gl st dasa alusd)
A seaal) ela¥) g jf/akall 38/ Joa sall dals
ansamhamdoon @yahoo.com’
A seaall ela¥l g /bl S/ Jm sal) dnala’

’pdzainabdn@yahoo.com

uadlall
AaPlia dap Gad adll Ol paddd B ahdiall g e JLES) ) Adlal) duall diags
Anlgily) Alaiay) Ladlie cldle agudl Lagpe VA dupal) cled 4 jladl Aalgily) 4glaiuy)
BAL B Jaagall A (b Adlide cilidiaal oiayall JA3) a3 . aglsda e dola Y6 JNAy 45lgad)
Laalaa) ,oanpm JS G adll G Glile pan a3 . Yod g JBN Geils ) YNy B el e
gead Jeal Baena ciliing @Ol BRI Jlea Gub o8 clad @AY Adally aal cliiuy
agdl IL-13 5 IL-10 ,IL-1 ,PCT ¢) .IL-13 4 IL-10,TNF-q ,IL-1 ,PCT ELIZA
gale 5)guay adipe gl PCT  Land . dladly Lula) adll ciliiiad e G Janally maly (38
Clegana 332 . (%4+,Y) duagady (%47,V) Adle Lulua g0 P=0.004 o3 o) ¥ 3
Luloal) Jlasind Al cldlall (e gie Gual sl Al Lahal) B clenind cldlal) ¢
5 10 IL-) S oS Qleaidd salaal) clisgiludl ¢ U aa PCT  J A9 jaal) duaguadlls

;\ﬁmyaa Lfbi’ VARE L'w.l.ua.a pilae iladle cilsy .(lL—13

P

7773\ Kirkuk University Journal /Scientific Studies (KUJSS)
: Y Volume 12, Issue 2, March 2017
Kt ISSN 1992 — 0849



gy Yoummat

7 %‘g KirkuR, University Journal /Scientific Studies (KUJSS)
i id Volume 12, Issue 2, March 2017

Ui’ ISSN 1992 — 0849

adlaia ) AaPlie ) i, S gl ;LD saliad) @l sulull: A clals)

Al agilead

Procalcitonin, Interleukin-1, Interleukin-10,
Interleukin-13 and Tumor necrosis factor-alpha

predictive value in the diagnosis of sepsis

!Ansam Mohammad H. , 2Zainalabdeen A. Abdulla

YUniversity of Mosul/ College of Medicine/ Department of Microbiology
'ansamhamdoon @yahoo.com

2University of Mosul/ College of Medicine/ Department of Microbiology

ndzainabdn@yahoo.com

ABSTRACT

The present study is aimed to evaluate the role of some markers in the diagnosis of
sepsis among SIRS (systemic inflammatory response syndrome) patients. The study
included 180 patients with SIRS criteria within 24 hour of admission. They were
admitted to different hospitals in Mosul city for the period from January 2013 to
January 2014. From each patient two blood samples were collected, one for blood
culture and the other separated by centrifugation and kept frozen for ELISA tests of
PCT, IL-1, TNF-e, IL-10 and IL-13. IL-1, IL-10, IL-13 and PCT were having a
significant difference in mean between culture positive and negative cases. PCT
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was significantly highly elevated in patients with sepsis (P=0.004) with high
sensitivity (93.7%) and specificity (90.1%). Many combinations of markers were
used in the current study to find out the best combination of markers. The results of
using combined sensitivity and specificity of PCT together with 2 anti-inflammatory
cytokines (IL-10 and IL-13) were the best. They were an excellent markers with
100% sensitivity and the highest specificity.

Keywords: Anti-inflammatory cytokines, Cytokines, Sepsis, Systemic inflammatory
response syndrome

1. INTRODUCTION

Sepsis is a clinical term characterized by a marked attack upon the host by pro-
inflammatory cytokines that has been precipitated by an infection. Importantly,
sepsis represents the body’s systemic response to severe infection. Not-
uncommonly sepsis leads to one or more severe complications for example
hypotension, cardiac failure, coma, renal failure, intravascular coagulation. This
phenomenon termed multiple organ dysfunction [1,2]. It is important to
differentiate patients with sepsis from those with SIRS, as treatments may be
very different [3]. The mortality of patients with septic shock is high, 50-90 %
[4]. Various attempts have been made to improve the diagnosis of infection. An
alternative approach is the development of scores that combine several variables
[5]. A recent prospective study supported the good predictive value of the IPS
(Infection Probability Score) for a diagnosis of infection [6]. In sepsis an
expanding number of cytokines have been found to be involved in the
pathogenesis of the disease [7,8].

The use of a single marker can hardly provide the physician with the
information needed. Instead, a set of markers reflecting both pro- and anti-

inflammatory activation profiles that is simple enough to be provided by the
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hospital laboratory as a 24 hour service would be ideal [4,9]. Various markers
have been proposed over the years. Cytokine levels may seem an obvious choice
as cytokines are key mediators of the inflammatory response to sepsis. Raised
levels of certain cytokines have been well documented in patients with sepsis and
some have been correlated with outcome [10]. However, no cytokine is specific
for sepsis, and not all cytokine levels are raised at all-time points during the
course of the disease. For example, tumor necrosis factor-a (TNF-a) levels are
raised early in the course of sepsis, but raised levels are also found in other non
septic conditions including as acute pancreatitis [11], and later in the disease

process levels may fall.

2. MATERIALS AND METHODS

2.1 Patients: One hundred eighty critically ill patients who met the criteria of
SIRS were enrolled in this study with in the first 24 hours of admission before or

during the first 24 hours the administration of antibiotics.

All ages, both sexes were included and the patients were from different words:
neonatal units, burn unit, emergency department, ICU and hospital words. The
criteria for their classification were history investigations and clinical signs.
SIRS criteria was defined as being the presence of more than one of four clinical
criteria, Body temperature greater than 38°C or less than 36°C, Heart rate
greater than 90 beats/ min, Respiratory rate greater than 20 breaths/ min or
hyper-ventilation with a PaCO2 less than 32 mmHg, White blood cell count

>12000/mm3, <4000/mm3, or with >10% immature neutrophils.
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Exclusion criteria of patients on antibiotics for more than 24 hour. Patients with
cancer were also excluded from the study. These patients were 103 (57.2%)
males and 77 (42.8%) females. Their ages were between (1 day-75 years) and the
mean age was 34.88+20.7. Fifty one patients (28.3%) were burn patients, whereas
46 were trauma patients. The remaining cases were patients with pancreatitis,
pneumonia, empyema, mesenteric ischemia, postoperative patients, perforated
vescus, and septic shock. The collection of samples was carried out from January
2013 to January 2014. The consent of agreement has been taken from the patient
to take sample for the research. Agreement from the committee of medical ethics
in Nineveh directory of health has also been taken.

2.2 Sample Collection: Two blood samples were collected from each patient, one
for blood culture directly inoculated into sterile blood culture bottles containing
brain heart infusion broth. About 5ml of blood for the second sample was
separated by centrifugation and the serum divided into 5 labeled eppendrofes
tubes and kept frozen at -20°C (one for each ELISA kit). For each patient double
blood culture was done, in addition to ELISA tests.

2.3 Culture: The identification of blood culture was done using conventional
culture media.
2.4 Biomarker determinationTwo Procalcitonin ELISA kit96 wells
(MyBioSource Cat No. MBS265370), Two TNF-a ELISA Kit96 wells (IBL
international-Germany Cat No. BE55001), Two IL-1 ELISA Kkit96 wells (IBL
international-Germany Cat No. BE51001), Two IL-10 ELISA kit96 wells (IBL
international-Germany Cat No. BE53101), and Two IL-13 ELISA kit96 wells
(IBL international-Germany Cat No. BE53131) were used and the procedure

was done according to the manufacturer.

2.5 Statistical analysis: data were recorded on a specially designed questionnaire
collected and entered Statistical Package for Social Sciences (SPSS) version 22
with the statistical
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significance level of < 0.05. The results were presented as rates, ratios,
frequencies, percentages in tables and figures. Chi square and T-test, sensitivity,
specificity, positive predictive value and negative predictive value were
performed to compare between both groups. The data were analyzed statistically
by using tables, and bar charts.

1. RESULTS

IL-1, IL-10, IL-13 and PCT were having a significant difference in mean
between culture positive and negative cases Table (1). TNF-a is a pro-
inflammatory cytokine with a primary function to promote inflammation. In the
current study the levels of TNF-a were statistically not significant in patients

with sepsis.

Table (1) Different cytokines and culture positive and negative cases

Variables Culture No. Mean p- value t-test
(pg/ml)

IL1 Positive 79 4.7813 0.0001 Significant
Negative 101 1.0759

IL10 Positive 79 35.780 0.0003 Significant
Negative 100 1.6784

IL13 Positive 79 4.3454 0.0001 Significant
Negative 101 1.4635

TNF alpha Positive 79 46.261 0.16 Non-significant
Negative 101 34.776

Procalcitonin Positive 79 1012.6 0.004 Significant
Negative 101 79.044

Therefore, in patients with SIRS, there were a significant relation between

culture positive cases (sepsis) and certain cytokines (IL-1, IL-10, IL-13 and
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procalcitonin). The sensitivity and specificity of each cytokine were calculated
and the most sensitive cytokine in culture positive cases was found to be the
procalcitonin. PCT in the current study was proved to be a good indicator of
sepsis with sensitivity 93.7% Table (2).Many combinations of markers were used
in the current study to find out the best combination of markers (with higher
sensitivity). The combined sensitivity and specificity tests of two markers are
shown in Table 1.2. The highest sensitivity and specificity in combination of 2

markers is achieved by using PCT and IL-10 together.

Table (2) combined sensitivity and specificity tests for two cytokines

Test Sensitivity%o-Specificity%o
PCT TNF-a IL-1 IL-10 IL-13 CRP
PCT 93.7-90.1 93.7-75.3 | 96.2-63.4 98.7-90.1 97.5-90.1 96.2-31.7
PCT alone
TNF-a 36.7-79.2 | 89.9-53.5 84.8-67.3 67.1-72.3 81.0-89.1
TNF-a
alone
IL-1 77.2-76.2 96.2-64.4 92.4-90.09 | 94.9-65.3
IL1 alone
1L-10 74.7-91.1 86.07-94 87.3-69.3
IL10 alone
IL-13 60.8-89.1 89.9-84.2
IL-13 alone
CRP 58.2-48.2
CRP alone

Our goal to find out the ideal marker so in the second step we combined
three cytokines. The results of using combined sensitivity and specificity of PCT
together with 2 anti-inflammatory cytokines (IL-10 and IL-13) were excellent.
They were found to be the excellent markers with 100% sensitivity and the
highest specificity. The combined sensitivity and specificity of 3 markers were
shown in Table (3).
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Table (3) Combined sensitivity and specificity of PCT with 2 cytokines

Tests Sensitivity % Specificity %

PCT+TNF+IL-1 96.2 51.5
PCT+IL-1+1L-10 98.7 62.4
PCT+IL1+IL-13 98.7 58.4
PCT+TNF+IL-10 98.7 69.3
PCT+TNF+IL-13 97.46 78.2
PCT+IL-10+1L-13 100 90.1

The levels of the three markers (PCT, IL-10 and IL-13 were significantly
higher in patients with sepsis than in patients without sepsis. Further, all three
markers individually demonstrated significant p-values in sepsis patients.
Remarkably, the performance of these markers was so strong as to render 100%
sensitivity and 90.1% specificity.

3. DISCUSSION

The traditional approach to sepsis diagnosis was based on clinical signs
and symptoms of sepsis, such as fever, tachycardia and tachypnoea, supported
by relevant microbiological data (blood culture which usually takes 24 to 48
hours). More recently, biological laboratory markers (biomarkers) have been

used, ranging from the relatively simple white blood cell count and C-reactive
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protein (CRP) to more complex biomarkers, such as procalcitonin (PCT) or

cytokine levels.

Interleukin-1 (IL-1) is one of several pro-inflammatory cytokines
produced during infection. The sensitivity of IL-1 in the detection of cases with
sepsis in the current study was 76% but it's of low specificity (55.5%). This is in
agreement with other study in which higher serum levels of IL-1 compared to
control was detected P<0.001 [12]. In a research the interest has been focused on

IL-1 inhibition to improve outcome in sepsis and septic shock [13].

Interleukin-10 is an immunosuppressive mediator after injury or sepsis.
The relation between IL-10 and culture positive in the present study was
statistically significant. Two studies by José and co-authors in 2000 and
Charalambos et al., 2000 showed that its levels were significantly higher in non
survivors of sepsis so they considered that among various pro- and anti-
inflammatory cytokines, IL-10 was more closely related to the severity of disease
[14,15].

IL-13 is anti-inflammatory, its level in patients with sepsis in the current
study were statistically significant. Its sensitivity is lower than IL-1 and in the
present work. This result is in accordance with the result of other work by
Collighan et al., 2004 in which the serum IL-13 concentration was significantly
higher in the septic shock and IL-13 concentrations were higher in non-survivors
[16].

A study by Fernando and co-authors demonstrated that the concentrations of IL-1,
IL-10, IL-13 and TNF-a were significantly higher in septic shock patients than in those with
severe sepsis. Cytokine concentrations were associated with severity and evolution of

organ dysfunction [17].
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In the current study the levels of TNF-a were statistically not significant
in patients with sepsis. Its levels were elevated in most cases of inflammation not
only septic patients so its sensitivity was low in the current study. This result is in
accordance with other studies [11,18]. PCT in the current study was proved to be
an excellent indicator of sepsis with sensitivity of 93.7%. This finding goes with
Lacour et al.,, 2001 study where PCT showed a sensitivity of 93% and a
specificity of 78% for detection of bacterial infection which is better than CRP
which had a sensitivity of 89% and a specificity of 75% [19]. In addition, our
result is consistent with other studies where PCT has been reported to
differentiate between SIRS and sepsis [20], serve as a marker for sepsis in
neonates [21] and to differentiate between fever of viral and bacterial etiology
with more specificity than and similar sensitivity to CRP [22].

The short half-life (25-30 hours in plasma) of PCT, coupled with its
virtual absence in health and specificity for bacterial infections, gives it a clear
advantage over the other markers of bacterial infection. However, PCT is not a
readily available diagnostic assay in most institutions. As a biomarker for
bacterial infection, most studies find PCT to be a useful and accurate biomarker
[23,24,25.26].

Several cytokines were assessed as potential markers in sepsis, but none
of the cytokines studied has a sufficient specificity or sensitivity to be routinely
employed in clinical practice. Several studies used combination of different
markers. In these studies the bioscore had better predictive value for infection
than any of the biomarkers alone [5,27,28,29].

Combining multiple markers was used in the current study to identify
which and how many combinations of markers are most diagnostic. Different

combinations used in the current study.
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Using single marker, PCT was the marker with the highest sensitivity
(93.7%). To increase the sensitivity of the test using 2 cytokines, the best results
was achieved by using PCT with IL-10 in the second step, and the sensitivity
increased to 98.7%. On using combination of three markers, the Dbest
combination (100% sensitivity and the highest specificity 90.1%), was reached
by combining PCT, IL-10 and IL-13 in the third step. To this step we have got
100% sensitivity and the highest specificity. The addition of further markers to
the test will decrease the specificity and will cost more. Therefore, the diagnostic
utility of these three markers was excellent.

5. CONLUSION

The Levels of combination of PCT, IL-10 and IL-13 serum levels were
with high predictive value for sepsis diagnosis. However, their evaluation in large
scale study is warranted. The clinical impact of measuring these diagnostic
markers for sepsis diagnosis must be carefully considered.
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