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Abstract
Background: IL-18 has been reported as a collaborative biomarker for the development of sepsis surgical
patients. IL-18 promoter and IL-18R1 polymorphisms have been reported in the development of post-
injury sepsis and other diseases. In this study, we explored the association between IL-18/IL-18R1
polymorphisms and the severity of VAP in sepsis patients.

Methods: ELISA was used to measure the abundance of IL-18, TNF-a, IL-6 and PCT in the peripheral blood
of VAP patients in distinct groups. Quantitative real-time PCR was carried out to examine the expression
of IL-18 and IL-18R1 mRNA under distinct circumstances. APACHEII scoring were performed to assess the
APACHEII scores of VAP patients with distinct genotypes.

Results: IL-18-GCAGT and IL-18R1-CC were proved to be correlated with the occurrence of SEPSIS in VAP
patients. The IL-18 level was remarkably suppressed in the peripheral blood of VAP patients with IL-18-
GCAGT, while IL-18R1 polymorphisms showed no impact on IL-18 expression. The expression of IL-18R1
was suppressed in the peripheral blood of VAP patients with IL-18R1-CC genotypes. When combined IL-18
haplotypes and IL-18R1 genotypes together, we found IL-18-GCAGT and IL-18R1-CC were remarkably
correlated with decreased APACHE II score and suppressed expression of TNF-a/IL-6/PCT and increased
time from ICU admission to VAP.

Conclusion: GCAGT signi�cantly reduced the expression of IL-18. And the genotype CC of rs3755276
located in IL-18R1 also reduced expression of IL-18R1 compared with other genotypes. Collectively, both
haplotype GCAGT of IL-18 and genotype CC of IL-18R1 were associated with severity of VAP in patients
admitted to ICU.

Introduction
Sepsis is the primary cause of ventilator associated pneumonia (VAP) affecting the patients admitted in
the Intensive Care Units (ICUs). About 28% of hospitalized patients who receive mechanical ventilation
are prone to develop VAP leading to higher mortality rate which can reach upto 70% [1, 2]. Various MDR
nosocomial infections drive the VAP pathophysiology in the patients who were intubated. In such
conditions where all patients are more likely to being exposed to infections, investigating the host genetic
involvement is complicated. The single nucleotide polymorphism plays a role in the genes involved in the
host defense systems and their effects on production of cytokines and proteins [3].

Interleukin (IL) -18, a member of the IL1 cytokine superfamily, regulates immunity response, both innate
and acquired, to infections. Systemic in�ammatory response syndrome (SIRS) and sepsis are often a
result of uncontrolled innate immune response to tissue injury. Dysregulation of cytokine as well as other
in�ammatory mediators’ secretion cause such uncontrolled immune response. Previous �ndings by
several groups have shown that IL-18 is involved in sepsis. Moreover, using urine levels of IL-18 in ICU
patients did not successfully forecast their medical outcomes [4]. Recent evidence clearly showed that
SNP in IL-18 gene along with generic variants of IL-18 gene impact the severity of disease and response
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to antiviral treatment in patients with HCV infection [5]. Two speci�c single nucleotide polymorphisms,
-607C>A and -656G>T, located on the promoter region of the IL-18 genes dictate levels of IL-18  in blood
of patients with sarcoidosis. Likewise, another SNP, +105A>C, located on the exon 4 of IL-18 regulates
expression of IL-18 in vitro [6, 7]. Binding of IL-18 to its receptor IL-18R initiates the immune response
associated with it. The receptor is made up of two monomers IL-18R1 and IL-18R2; one monomer, IL-
18R1, controls the binding of IL-18 whereas the other monomer, IL-18R2, controls downstream signaling
cascades [8, 9]. Rs3755276, which is present on a CpG dinucleotide, is key regulator of methylation and
levels of IL-18R1 mRNA. Interestingly, an inverse correlation was observed between the DNA methylation
degrees and levels of mRNA.

IL-18 has been reported as a collaborative biomarker for the development of sepsis  surgical patients
[10].  IL-18, on the other hand, is reported to be dysregulated in septic patients, and thus demonstrated to
be effective prognosis biomarker in sepsis patient recovery [11-13]. Moreover, as IL-18 promoter
polymorphisms have been reported to be correlated with the development of post-injury sepsis, we
suspect that IL-18 haplotype may be associated with the severity of VAP in sepsis patients [14]. Also,
polymorphisms of IL-18R1 have been reported to be dysregulated in many diseases, we therefore
included IL-18R1 as well as the target of this study [15-17].

Materials And Methods
Human subjects and sample collection

Patients

A retrospective study was conducted on 244 VAP patients were recruited in this study. Patients currently
receiving mechanical ventilation were included in this study. The de�nition of VAP was based on the 2016
ATS guideline [15]. Standard bronchoalveolar lavage and aspiration were achieved. The patients were
divided into two groups based on the occurrence of SEPSIS: VAP without SEPSIS and VAP with SEPSIS.
The clinical features including basic demographics, such as age and sex along with underlying diseases
(cardiovascular disease, pulmonary disease, cerebrovascular disease, malignancy, gastrointestinal
disease and post-operation) were compared between the two groups. Institutional ethical committee of
Nanfang Hospital A�liated to Southern Medical University has approved the study protocol. Written
consent forms were obtained before the initation of this study. All methods were performed in accordance
with the last vision of the Declaration of Helsinki.

Patient Sample Collection

The peripheral blood samples were collected, and haplotype analysis was performed based on the
polymorphisms in IL-18: G-887T, C-105T, S35S, A183G, T533C. A total of six haplotypes were de�ned for
all of the patients: GCAAC (N=78), GCAGT (N=68), GCCAT (N=12), TCAAT (N=30), TCAAC (N=3), and
TTCAT (N=53). Furthermore, the OR were compared between VAP without SEPSIS and VAP with SEPSIS
for patients with distinct haplotypes. Besides, the patients were divided into three groups based on the



Page 4/17

genotype of C-622T in IL18 R1: CC (N=161), CT (N=73), and TT (N=10). The OR were compared between
VAP without SEPSIS and VAP with SEPSIS for patients with distinct genotypes at C-622T.

RNA isolation and real-time PCR (IL-18, IL-18R1)

In a sterile culture tube of 12 x 75 mm size about 1 ml TRIzol was added. Later to this tube was added
frozen peripheral blood samples collected from the VAP patients. The blood sample mixture was
pulverized for 20 seconds. The TRIzol solution was poured into a 1.5 mL Eppendorf tube and left at room
temperature for 5 min. Additionally, about 250 uL of chloroform was added and the tube was shaken for
about 15 seconds. The tube was kept at room temperature for 5 min and centrifuged at 10,000 rpm for 5
min. The centrifugation segregated the mixture in three different layers, clear, aqueous top layer, white
precipitated middle layer and pink organic bottom layer. The aqueous phase was pipetted out carefully so
as to leave a thin layer of aqueous layer behind to prevent any contamination. Later, 550 uL of
isopropanol was added to the aqueous layer and mixed gently and left at room temperature for 5 min. To
maximize the yield of RNA the mixture was centrifuged for 30 min. The isopropanol was removed and to
the pellet was added 1 ml 75% ethanol in DEPC treated with water. It was mixed gently and recentrifuged
at 9000 rpm for 5 min. Approximately 15-25 uL of DEPC treated TE buffer to the RNA pellet.

The cocktail containing 1 uL of RQ1, 2 uL of reaction buffer, 6 uL of DEPC-treated water and 0.5 uL of
RNase out was prepared. The master mix was made in proportion to the number of RNA samples being
treated. About 2 ug of RNA was added to a small tube and the volume was made to 11 uL with DEPC
treated water. In addition, 9 uL of the previously made DNase master mix was added to bring the total
volume to 20 uL. In a thermal cycler, the samples were incubated for 15 min at 37 °C and later at 65 °C for
20 min. The samples were placed on ice later. The samples were centrifuged, and DNase treated RNA was
immediately used for reverse transcription reaction. 

For qRT-PCR analysis of miR-RNA, mature miRNAs were reverse transcribed using a reverse transcription
assay kit (Thermo Fisher Scienti�c, Waltham, MA) based on the assay guidelines provided by the
manufacturer on assay instruction, and the real-time PCR was carried out by using the All-in-One miRNA
qRT-PCR assay kit (GeneCopoeia, Rockville, MD) based on the assay guidelines provided by the
manufacturer on assay instruction. For qRT-PCR analysis of mRNAs, total RNA was reverse transcribed
using speci�c primer pairs into cDNA with an mRNA reverse transcription assay kit (Takara, Shiga,
Japan) based on the assay guidelines provided by the manufacturer on assay instruction. The expression
data of miRNAs as well as mRNAs was normalized to U6. Finally, the relative expression levels of IL-18
and IL-18R1 mRNAs in each collected sample were determined using the 2-ΔΔCt method.

Enzyme-linked immunosorbent assay

Enzyme-linked immunosorbent assays were performed to measure blood levels of interleukin (IL)-18,
interferon (IFN)- γ, interleukin (IL)-6 and procalcitonin (PCT). Samples at 1/10 dilution were tested for the
18 kDa bioactive isoform of interleukin (IL)-18 (Medical and Biological Laboratories, Nagoya, Japan),
interferon (IFN)- γ, interleukin (IL)-6 and procalcitonin (PCT) using dedicated kits according to the
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manufacturer's instructions. Brie�y, 100 µL peptide in the coating buffer was added to the wells of a
microtiter plate and it was incubated overnight at 4 °C. Later, the coating solution was removed, and the
plate was washed three times using 100 µL PBS-0.05%Tween20. The washed were removed by �icking
the plate over sink. Additional drops were removed by patting the plate over a paper towel. The remaining
protein binding sites were blocked by adding 100 µL of blocking buffer, 3% skim milk in PBS per well and
incubate for 60 min at room temperature with mild shaking. Again, the plates were washed three times
using 100 µL PBS-0.05% Tween 20. Additionally, 50 µL of diluted antibody were added to each well and
the plate was incubated for 60 min at 37 °C with gentle shaking. The plate was later washed six times
with 100 µL PBS-0.05% Tween 20. This was followed by addition of 50 µL of conjugated secondary
antibody, which was diluted with blocking buffer immediately before use. The plate was again incubated
for 60 min at 37 °C. The plate was washed six times with 100 µL PBS-0.05% Tween 20. A mixture of
acetic acid, TMB and 0.03% hydrogen peroxide with a volume ratio of 4:1:5 was prepared and 50 µL was
added to each well. The plate was incubated in dark for half an hour at 37 °C. Upon a su�cient color
development, add 100 µL of stop solution to the wells. The absorbance of the plates was read at the
optical density at 450 nm with a plate reader.  

Statistical analysis

The quantitative and qualitative parameters of the studied characteristics of the population were done by
Student’s “t-test” (two groups) & ANOVA (three or more groups) and chi-square test, respectively.
Haploview software was used to analyse the haplotype of IL-18. Logistic regression analysis was used to
evaluate the association between the variants and the phenotype. Unless otherwise speci�ed, all results
are presented as mean ± S.E.M of 4 independent tests. Statistical evaluations were done by making use
of the Student's t test in SPSS 21.0 software (IBM, Chicago, IL) and Prism 8.0 program (GraphPad, San
Diego, CA), and P < 0.05 was deemed as statistically signi�cant.

Results
Haplotype and genotype analysis of VAP patient groups

In this study, we recruited 244 VAP patients and divided them into two groups based on the occurrence of
SEPSIS: VAP without SEPSIS and VAP with SEPSIS. The clinical features including basic demographics
(age, male) and underlying diseases (cardiovascular disease, pulmonary disease, cerebrovascular
disease, malignancy, gastrointestinal disease and post-operation) were compared between the two
groups. No obvious difference was observed (Table 1). The peripheral blood samples were collected and
haplotype analysis was performed based on the polymorphisms in IL-18: G-887T, C-105T, S35S, A183G,
T533C. 6 haplotypes were de�ned for all of the patients: GCAAC (N = 78), GCAGT(N = 68), GCCAT(N = 12),
TCAAT(N = 30), TCAAC (N = 3), TTCAT(N = 53). The frequencies of each haplotype were shown in Table 2.
Furthermore, the OR were compared between VAP without SEPSIS and VAP with SEPSIS for patients with
distinct haplotypes, among which GCAGT showed signi�cant difference between patients with between
VAP without SEPSIS and VAP with SEPSIS, whereas no obvious difference was found for other
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haplotypes. Besides, we divided the patients into three groups based on the genotype of C-622T in IL018
R1: CC (N = 161), CT (N = 73), TT (N = 10). The OR were compared between VAP without SEPSIS and VAP
with SEPSIS for patients with distinct genotypes at C-622T. CT group showed remarkable difference
between VAP without SEPSIS and VAP with SEPSIS, while no notable signi�cance was observed for
patients in CC and TT groups (Table 3).

Table 1
Demographic characteristics of the participants of this study

Characteristics VAP without SEPSIS (N = 182) VAP with SEPSIS (N = 62) P value

Age, years 82.5 ± 8.7 85.1 ± 8.2 0.773

Sex, male/female 171/11 53/9 0.311

Underlying diseases      

Cardiovascular disease 58 (31.9) 24 (38.7) 0.633

Pulmonary disease 158 (86.8) 51 (82.3) 1.239

Cerebrovascular disease 53 (29.1) 20 (32.3) 0.489

Malignancy 50 (27.5) 22 (35.5) 0.672

Gastrointestinal disease 53 (29.1) 21 (33.9) 0.536

Post-operation 42 (23.1) 18 (29.0) 0.040

 
Table 2

Frequency information of IL-18 haplotype
N G-887T C-105T S35S A183G T533C Frequency

78 G C A A C 0.319

68 G C A G T 0.278

12 G C C A T 0.049

30 T C A A T 0.123

3 T C A A C 0.012

53 T T C A T 0.219
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Table 3
logistic regression analysis of IIL-18 haplotype and IL18 R1 polymorphism

Genotype VAP without SEPSIS

(N = 182)

VAP with SEPSIS

(N = 62)

OR (95% CI) P value

IL-18 haplotype     Ref  

GCAAC (N = 78) 58 20 1  

GCAGT (N = 68) 60 8 0.38 (0.15–0.94) 0.03

GCCAT (N = 12) 8 4 1.45 (0.39–5.3) 0.57

TCAAT (N = 30) 30 10 0.96 (0.40–2.30) 0.93

TCAAC (N = 3) 2 1 1.65 (0.12–16.8) 0.76

TTCAT (N = 53) 88 15 1.14 (0.52–2.50) 0.73

IL-18R1 genotype     Ref  

CC (N = 161) 133 28 1  

CT (N = 73) 20 23 2.18 (1.15–4.14) 0.01

TT (N = 10) 7 3 2.0 (0.50–8.35) 0.32

 

IL-18-GCAGT was correlated with decreased expression of IL-8 in the peripheral blood of VAP patients.

In order to gain a deep insight into the molecular mechanisms of haplotypes on the distinct outcomes of
VAP patients with or without SEPSIS, peripheral blood samples were harvested from patients in the 6
groups according to the IL-18 haplotypes (Fig. 1A). ELISA was performed to measure the abundance of
IL-18 in the peripheral blood samples from patients with distinct haplotypes of IL-18. The abundance of
IL-18 was signi�cantly decreased in the peripheral blood sample from patients with GCAGT haplotype of
IL-18 when compared with other haplotypes (Fig. 1B). Quantitative real time PCR was performed to
examine the expression of IL-18 in the PBMCs of patients with distinct haplotypes. The expression of IL-
18 was signi�cantly decreased in the peripheral blood sample from patients with GCAGT haplotype of IL-
18 when compared with other haplotypes (Fig. 1C). Besides, the expression of IL-18R1 mRNA was also
examined using qPCR in the PBMCs of patients with distinct haplotypes. No signi�cant difference was
found for the expression of IL-18 R1 mRNA in the PBMCs of patients with distinct haplotypes (Fig. 1D).

IL-18R1-CC was correlated with suppressed expression of IL-18R1 in the peripheral blood of VAP patients.

VAP patients were partitioned into 3 groups according to the genotypes of IL-18R1 at C-622T: CC (N = 
161), CT (N = 73), TT (N = 10) (Fig. 2A). ELISA was performed to measure the abundance of IL-18 in the
peripheral blood samples from patients with distinct genotypes of IL-18R1. The abundance of IL-18
showed no remarkable difference among the three groups (Fig. 2B). The expression of IL-18 mRNA in the
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PBMCs with distinct genotypes at IL-18R1 also showed no difference among the three groups (Fig. 2C).
However, the expression of IL-18R1 was remarkably decreased in the PBMCs of VAP patients with CC
genotype at IL-18R1 when compared with patients with CT and TT genotypes (Fig. 2D).

IL-18-GCAGT/IL-18R1-CC was correlated with decreased APACHE II score, suppressed expression of
TNFa/IL-6/PCT and increased time from ICU admission to VAP.

Furthermore, we divided the VAP patients into four groups based on the haplotypes of IL-18 and
genotypes of IL-18R1: 1. IL-18-GCAGT/IL-18R1-CC (N = 45), 2. IL-18-OTHERS/IL-18R1-CC (N = 116), 3.IL-
18-GCAGT/IL-18R1-CT/TT (N = 23), 4.IL-18-OTHERS/IL-18R1-CT/TT (N = 60). APACHE II score was
examined for patients within the four groups, the APACHE II score was progressively enhanced in 1. IL-18-
GCAGT/IL-18R1-CC (N = 45), 3.IL-18-GCAGT/IL-18R1-CT/TT (N = 23), 2. IL-18-OTHERS/IL-18R1-CC (N = 
116) and 4.IL-18-OTHERS/IL-18R1-CT/TT (N = 60) (Fig. 3A). The abundance of TNF-a, IL-6 and PCT was
measured using ELISA in the four groups, the abundance of TNF-a was suppressed in IL-18-GCAGT/IL-
18R1-CC and activated in IL-18-OTHERS/IL-18R1-CT/TT when compared with IL-18-GCAGT/IL-18R1-
CT/TT and IL-18-OTHERS/IL-18R1-CC (Fig. 3B). The abundance of IL-6 was progressively enhanced in 1.
IL-18-GCAGT/IL-18R1-CC (N = 45), 3.IL-18-GCAGT/IL-18R1-CT/TT (N = 23), 2. IL-18-OTHERS/IL-18R1-CC
(N = 116) and 4.IL-18-OTHERS/IL-18R1-CT/TT (N = 60) (Fig. 3C). the abundance of PCT was
progressively enhanced in 1. IL-18-GCAGT/IL-18R1-CC (N = 45), 2. IL-18-OTHERS/IL-18R1-CC (N = 116),
3.IL-18-GCAGT/IL-18R1-CT/TT (N = 23), 4.IL-18-OTHERS/IL-18R1-CT/TT (N = 60) (Fig. 3D). Furthermore,
the time from ICU admission to VAP was calculated for patients in the four groups, the time from ICU
admission to VAP was gradually decreased for patients in in 1. IL-18-GCAGT/IL-18R1-CC (N = 45), 3.IL-18-
GCAGT/IL-18R1-CT/TT (N = 23), 2. IL-18-OTHERS/IL-18R1-CC (N = 116) and 4.IL-18-OTHERS/IL-18R1-
CT/TT (N = 60) (Fig. 3E).

Discussion
In this study, we recruited VAP patients and divided them into six groups according to the haplotypes of
IL-18. We evaluated the IL-18 in each haplotype group and found that the IL-18 level is GCAGT is
signi�cantly lower than other groups and simultaneously, GCAGT haplotype was signi�cantly correlated
with the occurrence of SEPSIS and suppressed expression of IL-18 in the peripheral blood of VAP
patients. Interleukin-18 (IL-18) is a well-known gamma interferon (IFN-)-inducing factor. It stimulates
secretion of gamma interferon (IFN) from natural killer (NK) cells, activated macrophages and T-cells [18].
IL-18 produces multiple phenotypic traits [19]. Biosynthesis of IL-18 involves a precursor protein called
proIL-18 and is catalyzed by an enzyme cysteine protease called caspase-1 [19]. Interleukin (IL)–18
bolsters innate immunity by inducing Th-1 and Th2-driven immune responses [19, 20]. It was shown that
upon IL-18 induced γ-IFN synthesis, various chemokines such as MIP-1α, MIP-1B band MCP-1 are
produced [21]. This in turn recruits monocytes and macrophages at the infection site, leading to
in�ammation [22]. Endotoxins responsible for sepsis upregulate expression of IL-18 mRNA causing
increased levels of IL-18 [23]. Previous study also showed that IL-18 is important for determination of
severity and prognosis of sepsis [24, 25]. Study by Cui et alia reported that pathology of sepsis involves
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upregulation of IL-18 and downregulation of miR-130a [26]. Therefore, in patients suffering from sepsis
and thrombocytopenia, IL-18 and miR-130a play crucial role in pathophysiological process. Increased
blood concentration of IL-18 in patients has been signi�cantly correlated with trauma induced organ
dysfunction, pancreatitis induced organ failure [27]. People suffering from Crohn’s disease also showed
higher levels of IL-18 in their blood samples [28]. In line with those previous reports about the role and
effect of IL-18 in the development of sepsis or in�ammatory response, the result of this study veri�ed that
the group of the patients with lowest level of IL-18 is associated with less sepsis in our patient
population.

Blood plasma levels of IL-18 and clinical outcome are signi�cantly associated with various IL-18
haplotypes. A polymorphism in a speci�c haplotype, GCAGT, could have protective effect as it is
responsible for lowering IL-18 and reduced risk of cardiovascular death. Except the levels of IL-18, either
in blood or in plaque, there is a lack of signi�cant association between the haplotype and the reduced
cardiovascular risk. However, further investigation is required to determine the role of genetic modulation
of IL-18 present in the blood. A single nucleotide polymorphism, 183G allele, present on the haplotype
GCAGT which is located at 3’-UTR site of the gene. Therefore, it can be involved in the translation or
expression by interacting with the promoter. Previously, a plethora of studies have showed an impact of
SNPs located in the IL-18 promoter region on transcription or biosynthesis of IL-18 by monocytes [29, 30].
Even though these studies involved variety of haplotypes, cell lines, and SNPs, the T105 allele was
continuously discovered haplotype connected with a reduced transcription. The effect was enhanced in
the cells challenged with stimuli, such as LPS or PMA. Hence, there were no noticeable effects of
standalone C-105T polymorphism were observed. The authors have studied previously understudied
C105G þ 18 haplotype and the results of this study showed lowest activity. Those information from
previous literature may provide an explanation about how IL-18 haplotype of GCAGT is associated with
lower level of IL-18 and further explain the less morbidity of sepsis in those patients recruited in this
study. In addition, Mechanism of action of IL-18 involves binding to receptor IL18R1, which leads to the
recruitment of IL18RAP and downstream signaling cascades. Therefore, besides haplotype of IL-18, we
also involved the variant in the downstream signaling such as IL-18R1 in the analysis. In this study, we
partitioned the VAP patients into three groups based on the genotypes of IL-18R1. CC genotype of IL-18R1
showed no correlation with the expression of IL-18 but was proved to be correlated with suppressed
expression of IL-18R1 mRNA in the peripheral blood samples.

DNA methylation is a phenomenon which leads to both direct and indirect effects on the expression of
genes [31, 32]. Therefore, reduced DNA methylation at CpG sites in the 3’UTR region is well-known for
stimulation of expression of the genes [33]. Moreover, the role of DNA methylation in upregulation of
cytokines in the subsets of Th. Animal studies showed presence of a binding site of Stat4 on the IL-18R1
locus. This protein-protein interaction is responsible for reduced DNA methylation of the region leading to
upregulation of IL-18Ra in Th1 cell [34, 35]. The current study investigating peripheral blood leukocytes
revealed higher levels of DNA methylation of IL-18R1 promoter. In this study, we divided VAP patients into
four groups according to the haplotypes of IL-18 and genotypes of IL-18R1. IL-18-GCAGT/IL-18R1-CC was
correlated with decreased APACHE II score, suppressed expression of TNFa/IL-6/PCT and increased time
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from ICU admission to VAP, while IL-18-OTHERS/IL-18R1-CT/TT was correlated with increased APACHE II
score, activated expression of TNFa/IL-6/PCT and decreased time from ICU admission to VAP.

There are limitations in this study. Firstly, the samples size in this study is relatively small and only
patients were recruited in this study, further study with larger scale of samples as well as heathy controls
are warranted to con�rm the result of this study. Secondly, only one signaling, IL-18 and IL-18R1, were
involved in this study, and further study with more genes or signaling pathways as well as more
phenotypes is needed to give us a more comprehensive view of the regulatory network of the VAP and
sepsis.

Conclusion
The �ndings of this study demonstrated that among all the haplotypes of IL-18, GCAGT most
signi�cantly reduced the expression of IL-18. And the genotype CC of rs3755276 located in IL-18R1 also
reduced expression of IL-18R1 compared with other genotypes. Collectively, haplotype GCAGT of IL-18
and genotype CC of IL-18R1 combinatively associated with severity of VAP in patients admitted to ICU.

Abbreviations
IL-18: interleukin-18

IL-18R1: interleukin-18 receptor1

ICU: intensive care unit

VAP: ventilator associated pneumonia
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Figures

Figure 1

The expression of IL-8 was decreased in the peripheral blood of VAP patients with IL-18-GCAGT. A:
Illustration of IL-18 haplotypes. B: The abundance of IL-18 was suppressed in the peripheral blood of VAP
patients with IL-18-GCAGT. C: The expression of IL-18 mRNA was suppressed in the PBMCs of VAP
patients with IL-18-GCAGT. D: No difference was found for the expression of IL-18R1 in the PBMCs of
VAP patients with distinct haplotypes of IL-18.
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Figure 2

The expression of IL-18R1 was decreased in the peripheral blood of VAP patients with IL-18R1-CC. A:
Illustration of IL-18R1 genotypes. B: No difference was found for the abundance of IL-18 in the peripheral
blood of VAP patients with distinct IL-18R1 genotypes. C: No difference was found for the expression of
IL-18 mRNA in the PBMCs of VAP patients with distinct IL-18R1 genotypes. D: The expression of IL-18R1
mRNA was suppressed in the PBMCs of VAP patients with IL-18R1-CC.
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Figure 3

IL-18-GCAGT/IL-18R1-CC was correlated with decreased APACHE II score, suppressed expression of
TNFa/IL-6/PCT and increased time from ICU admission to VAP. A: IL-18-GCAGT and IL-18R1-CC were
negatively correlated with APACHEII score of VAP patients. B: The abundance of TNF-a was decreased in
patients with IL-18-GCAGT/IL-18R1-CC. C: The abundance of IL-6 was decreased in patients with IL-18-
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GCAGT/IL-18R1-CC. D: The abundance of PCT was decreased in patients with IL-18-GCAGT/IL-18R1-CC.
E: IL-18-GCAGT and IL-18R1-CC were correlated with increased time from ICU admission to VAP.


