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ABSTRACT
Background: Irritable bowel syndrome is accepted as a functional disorder; however, there is growing evidence in favor of the inflamma-
tory process contributing to its pathogenesis. We aimed to evaluate the role of the systemic immune-inflammation index as a marker of 
inflammation in patients with irritable bowel syndrome.
Methods: The study was conducted in the outpatient clinic of the Gastroenterology Department with patients having constipation-
predominant irritable bowel syndrome diagnosis according to Rome IV criteria between March 1, 2019 and December 31, 2020. The 
systemic immune-inflammation index was calculated and compared with age- and sex-matched healthy controls.
Results: The study was performed with 214 participants, 107 patients and 107 control groups. Platelet and neutrophil counts (P < .001, for 
both) were higher, and lymphocyte count (P = .003) was lower in the irritable bowel syndrome group. The systemic immune-inflammation 
index was higher in irritable bowel syndrome patients (P < .001). Multivariate logistic regression analyses showed the role of the systemic 
immune-inflammation index as an independent predictor of the presence of IBS (odds ratio: 1.100, P < .001). 
Conclusion: Systemic immune-inflammation index may be a cheap, universal, and reliable indicator of the inflammatory process in 
irritable bowel syndrome patients.
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INTRODUCTION
Irritable bowel syndrome (IBS) is defined as a functional 
syndrome of the gastrointestinal (GI) system with symp-
toms predominantly abdominal discomfort and altered 
bowel habits in the absence of detectable organic GI dis-
ease.1 It is a common condition that does not increase 
mortality but negatively affects the quality of life.2 Despite 
the common acceptance of IBS as a functional disorder, 
recent studies have shown evidence that enteric inflam-
matory events have a significant role in IBS pathogenesis.3 
The underlying disease mechanisms include mucosal 
inflammation, mucosal immune activation, changes in 
intestinal permeability, alteration in the gut microbiome, 
and post-infection changes.4,5

In recent years, the platelet–lymphocyte ratio (PLR) and 
neutrophil–lymphocyte ratio (NLR) have been adapted 
as an indicator of inflammation. Platelet–lymphocyte 
ratio and NLR have been widely studied to define the 
severity of inflammation in rheumatic diseases, liver dis-
eases, diabetes mellitus, arterial hypertension, several 
cardiovascular diseases, and malignancies.6-9 Moreover, 
the systemic immune-inflammation index (SII; platelet 

count × NLR) has been proposed by Hu et al10 as a valu-
able marker of inflammation and contains information 
about 3 cell types. Although the significance of SII has 
been demonstrated in many disease groups such as can-
cer and coronary artery disease, there is a lack of infor-
mation considering its activity in IBS patients.10-12 In this 
study, based on the role of inflammation in IBS patho-
genesis, we aimed to evaluate the relationship between 
SII and IBS. To the best of our knowledge, this is the first 
study to evaluate the SII in IBS patients.

MATERIALS AND METHODS
Subjects
This study included all eligible patients who were diag-
nosed with constipation-predominant IBS (IBS-C) in the 
outpatient clinic of the Gastroenterology Department 
between March 1, 2019 and December 31, 2020. The 
IBS-C diagnosis was made according to the Rome IV cri-
teria which are characterized by abdominal pain at least 1 
day per week for the last 3 months with symptom onset 
at least 6 months prior to diagnosis, where the pain is 
associated with at least 2 of the following: (1) change in 
stool frequency toward infrequent bowel movements, 
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(2) change in stool form toward harder stools, and (3) 
pain is related to defecation.13 A total colonoscopy was 
performed in all IBS-C patients in order to rule out any 
organic colonic pathology. Patients with adequate bowel 
preparation (Boston bowel preparation score 3) and nor-
mal colonoscopic and anoscopic findings were recruited 
to the study. Sex- and age-matched healthy controls 
without any comorbidities or regular medication use have 
been employed from the subject who had been evaluated 
in the outpatient clinic for a routine check-up in our insti-
tute. For both IBS patients and healthy controls groups, 
exclusion criteria were age under 18 years, a history of 
major abdominal surgery, celiac disease, evidence of acute 
or chronic infection, systemic inflammatory or autoim-
mune disease, thyroid hormone abnormalities, severe liver 
or renal failure, diabetes mellitus, hematological diseases, 
inflammatory bowel diseases, malignancy, and psychiat-
ric disorders. Previous health history, demographic char-
acteristics, and laboratory and radiological results were 
obtained from hospital records.

Due to the retrospective design of the study, written 
informed consent from the participants could not be 
obtained. Our study was approved by the ethics commit-
tee in Ankara City Hospital, and its protocol conformed to 
the principles of the Declaration of Helsinki (Approval No: 
1398/23.12.2020).

Biochemical Measurements
Laboratory parameters were obtained from the medical 
records of the patients. Complete blood count was mea-
sured with an autoanalyzer. Fasting blood glucose, liver 
and kidney function levels were additionally measured in 
all patients by using an automated chemistry analyzer. 
The NLR, PLR, and SII were calculated for each patient. 

Statistical Analysis
The Statistical Package for Social Sciences (SPSS) ver-
sion 22.0 software for Windows (IBM Corp.; Armonk, 

NY, USA) was used for statistical analysis. Continuous 
variables were shown as mean ± standard deviation or 
median (interquartile range), and categorical variables 
were given as numbers and percentages. In order to test 
the normality of distribution, the Kolmogorov–Smirnov 
test was used. Chi-square tests were used for categori-
cal variables. Independent-samples t-test was used 
to compare unadjusted means between groups. Non-
continuous numerical variables between groups were 
compared via Mann–Whitney U test. Logistic regres-
sion analysis was performed to examine the association 
between IBS-C and other variables. Variables with P < .25 
in univariate logistic regression were included in a mul-
tivariate logistic regression model. Receiver operating 
characteristics curve analysis was used for the prediction 
of the presence of IBS-C. A two-tailed P < .05 was con-
sidered significant.

RESULTS
The study included a total of 214 subjects, and the sub-
jects were divided into the IBS-C patient group (n = 107) 
and the control group (n = 107). Table 1 shows the baseline 
characteristics and laboratory findings of the participants. 
Among IBS-C patients and the control group, the mean 
age was 46.6 (±15.2) and 45.3 (±13.3) years, with male 
sex accounting for 37% and 45%, respectively. No sig-
nificant differences in age or sex were observed between 
both groups. Creatinine, hemoglobin, white blood cell 
count, alanine aminotransferase (ALT), aspartate amino-
transferase (AST), and C-reactive protein levels were sim-
ilar between the 2 groups. Platelet and neutrophil counts 
(P < .001, for both) were higher, and lymphocyte count 
(P = .003) was lower in the IBS-C group. Similarly, NLR, 
PLR, and SII levels were statistically higher in the IBS-C 
group (P < .001, all parameters).

Univariate and multivariate logistic regression analyses 
were performed to determine the independent pre-
dictors of the presence of IBS-C. Systemic immune-
inflammation index was the independent predictor of 
the presence of IBS-C (odds ratio (OR): 1.100, CI: 1.072-
1.129, P < .001) (Table 2). Receiver operator character-
istic curve analysis revealed that the SII had the best 
predictive power for IBSC among the inflammatory 
parameters (Figure 1). An SII > 772 × 103 can predict 
the presence of IBS-C with an 84.1% sensitivity and an 
84.1% specificity. It was also able to predict the pres-
ence of IBS-C with a sensitivity of 74.8% and a specific-
ity of 74.8% with a cut-off value of NLR 2.0314 and PLR 
0.1205.

Main Points

•	 Recent literature has shown evidence that enteric inflam-
matory events have a significant role in irritable bowel syn-
drome pathogenesis.

•	 Systemic immune-inflammation index was higher in 
patients with irritable bowel syndrome than age- and  
sex-matched healthy controls in the present study.

•	 Systemic immune-inflammation index may be an acces-
sible, universal, and reliable indicator of the inflammatory 
process in IBS patients.
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Table 1.  Baseline Clinical and Laboratory Parameters

IBS (n = 107) Control (n = 107) P

Age (years), mean ± SD 46.6 ± 15.2 45.3 ± 13.3 .52

Gender (male), n (%) 40 (37) 49 (45) .27

Smoking, n (%) 30 (28) 39 (36) .25

FBG (mg/dL), mean ± SD 88.1 ± 8.4 87.0 ± 7.4 .30

Creatinine (mg/dL), mean ± SD 0.8 ± 0.2 0.8 ± 0.2 .54

Hemoglobin (g/dL), mean ± SD 14.0 ± 1.4 14.0 ± 1.2 .70

Platelet count (×103/mm3), mean ± SD 311.5 ± 66.9 239.8 ± 50.4 <.001

WBC count (×103/mm3), mean ± SD 6955.0 ± 1669.7 7014.6 ± 1426.5 .78

Neutrophil count (×103/mm3), mean ± SD 5466.4 ± 1360.7 3946.5 ± 1040.6 <.001

Lymphocyte count (×103/mm3), mean ± SD 2131.3 ± 590.7 2383.3 ± 630.3 .003

AST (U/L), mean ± SD 19.6 ± 5.7 20.5 ± 6.3 .28

ALT (U/L), mean ± SD 22.4 ± 9.7 23.6 ± 8.5 .32

NLR 2.7 ± 1.0 1.7 ± 0.6 <.001

PLR 155.8 ± 51.5 105.6 ± 29.0 <.001

SII (×103), mean ± SD 854.4 ± 376.1 411.9 ± 145.0 <.001

CRP (mg/L), median (IQR) 0.6 (0.3-1.2) 0.5 (0,3-0,8) .12
CRP, C-reactive protein; FBG, fasting blood glucose; IBS, irritable bowel syndrome; IQR, interquartile range; NLR, neutrophil/lymphocyte ratio; PLR, platelet/
lymphocyte ratio; SD, standard deviation; SII, systemic immune-inflammation index; WBC, white blood cell.
Bold P values corresponds statistical significance.

Table 2.  Univariate and Multivariate Logistic Regression Analysis Showing the Independent Predictors of the Presence of IBS

Univariate

P

Multivariate

P

95% CI 95% CI

OR Lower Upper OR Lower Upper

Age (years) 1.006 0.987 1.025 .52

Gender 0.707 0.409 1.220 .21 1.221 0.556 2.680 .62

Smoking 0.688 0.386 1.226 .21 0.720 0.309 1.676 .45

FBG 1.018 0.984 1.054 .29

Platelet count 1.022 1.016 1.029 <.001

Neutrophil count 1.001 1.001 1.001 <.001

Lymphocyte count 0.999 0.999 1.000 .004

NLR 7.055 3.977 12.518 <.001

PLR 1.159 2.049 6.551 <.001

SII (×103) 1.101 1.073 1.130 <.001 1.100 1.072 1.129 <.001

CRP 1.220 0.945 1.574 .12 1.120 0.742 1.692 .59
CRP, C-reactive protein; FBG, fasting blood glucose; IBS, irritable bowel syndrome; NLR, neutrophil/lymphocyte ratio; OR, odds ratio; PLR, platelet/lymphocyte 
ratio; SII, systemic immune-inflammation index.
Bold P values corresponds statistical significance.
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DISCUSSION
In the present study, significantly higher SII, NLR, and PLR 
measurements were found in IBS-C patients compared 
to the control group. To the best of our knowledge, this 
is the first study demonstrating the relationship between 
increased SII with IBS. Although in the past it was thought 
that IBS had no underlying structural or biochemical 
abnormalities, recent studies have shown a significant role 
of inflammatory changes in the pathophysiology of IBS.14 
Current data revealed higher baseline tumor necrosis 
factor (TNF)-alpha, interleukin (IL)-1-beta, IL-6, and lipo-
polysaccharide (LPS)-induced IL-6 levels in IBS patients.15 
Besides, an increase in mast cells, higher levels of trypt-
ase and histamine activity have been observed in the 
mucosal biopsy specimens from IBS patients.16 Moreover, 
increased numbers of CD3+ T cells, CD25+ T cells, and 
neutrophils, which reflect an activated adaptive immune 
response, have been reported in biopsies from the intesti-
nal mucosa.17,18 Infectious gastroenteritis is also important 
in the development of IBS. The underlying mechanisms 
are increased intestinal permeability and persistent micro-
scopic inflammation of the bowel that supports the role 
of low-grade inflammation in the pathogenesis of this 
disorder.19,20

There has been an increasing interest in the investiga-
tion of new biomarkers as an indicator of inflammation. 
Neutrophil, lymphocyte, and platelet cells participate 
in inflammatory processes.21,22 Neutrophil–lymphocyte 

ratio and PLR calculated from the counts of these 3 cell 
types are widely used in this context, and higher NLR and 
PLR ratios are associated with poor clinical outcomes in 
malignancies, coronary artery diseases, and several rheu-
matic diseases.23-25 A previous study that evaluates NLR 
in patients with IBS found a significantly higher NLR in 
patients with IBS than in controls.26 In accordance with 
the literature, we have also shown a higher NLR ratio in 
IBS-C patients. In addition, PLR ratio was found higher in 
the IBS-C group.

The SII index has lately been defined as a new inflam-
matory index and has been argued to be more predictive 
than NLR and PLR.27 Previously, it was demonstrated that 
a higher SII may be associated with poor clinical outcomes 
in various cancer types and cardiovascular diseases since 
increased values usually indicate a stronger inflammatory 
response.28,29 In this study, we revealed that the predic-
tive value of SII in IBS is much higher compared to NLR 
and PLR.

The study had some limitations. First of all, the study 
was conducted retrospectively. Secondly, the study had 
a relatively low number of patients and the population 
size, which precluded some IBS sub-groups. Thus, only 
patients diagnosed with IBS-C were recruited for the 
study. This situation makes it difficult to generalize the 
results of the study to all IBS patients.

In conclusion, SII which is a novel superior tool compared 
to other inflammatory markers may be a reliable, univer-
sal, and cheap indicator of inflammation in IBS patients. 
Systemic immune-inflammation index might show low-
grade inflammation, which may be a part of the patho-
genesis of IBS. Further studies are needed to determine 
whether the SII index can contribute to the diagnosis 
or serve as a potential marker of response to therapy in 
patients with IBS.
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