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Summary Background. Irritable bowel syndrome (IBS) is a functional gastrointestinal disorder that is associated with sub-clinical
inflammation. Some hemogram parameters are thought to be novel inflammatory markers.
Objectives. We aimed to study novel inflammatory markers derived from hemograms and to compare them to those in healthy subjects.
Material and methods. The platelet distribution width (PDW), neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), and monocyte-to-lymphocyte ratio (MLR) of patients with IBS were gathered from a database and compared to those in
a healthy population.
Results. The PLR of the IBS group (144 ± 50%) was higher than the PLR of the control group (111 ± 32%; p < 0.001). The PDW of the
IBS group (16.3 [1%]) was higher than the PDW of the control group (15.4 [2.4%]; p < 0.001). The NLR of the IBS group (2.2 [1.1%]) was
higher than the NLR of the control group (1.8 [0.7%]; p < 0.001). The MLR of the IBS group (0.25 [0.14%]) was higher than the MLR of
the control group (0.2 [0.12%]; p < 0.001).
Conclusions. We think that PDW, NLR, PLR, and MLR could all serve as diagnostic tools for IBS. Although the diagnosis of IBS is based
on history and clinical findings, the simplicity and low cost of these hemogram tests could provide laboratory support in establishing
a diagnosis, especially in suspected cases.
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Background
Irritable bowel syndrome (IBS) is a chronic functional bowel
disease [1]. The severity of the disease varies widely; it can even
be disabling. The prevalence of the disease is about 11.2% [2].
A diagnosis of IBS is established according to the Rome IV criteria, with the symptoms of recurrent abdominal pain while defecating or alterations in stool frequency or form [3]. Although
there should be no biochemical or structural pathologies in order to make a diagnosis of IBS, recent data suggest that it may
not be a single disease nor only a somatosensory condition [1].
The interrelation between mucosal immune cells and microorganisms of the gut flora, infection, and inflammation are suggested as the causes of IBS symptoms [4, 5].
Numerous indicators derived from routine hemogram tests
have been suggested as novel markers of inflammation in inflammatory conditions. Of these, red cell distribution width
(RDW) and mean platelet volume (MPV) have been shown to be
higher in subjects with IBS compared to healthy individuals [6].
Some other hemogram parameters, including platelet distribution width (PDW), neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), and monocyte-to-lymphocyte
ratio (MLR), have also been suggested as inflammatory predictors in certain diseases, such as type 2 diabetes mellitus, cardiac
conditions, thyroiditis, chronic obstructive pulmonary disease,

familial Mediterranean fever, various cancers, osteoporosis, osteoarthritis, and rheumatoid arthritis [7–20].

Objectives
The data in the literature suggest a relationship between
IBS and inflammatory markers. Therefore, we hypothesized that
PDW, NLR, PLR, and MLR were associated with IBS. For this purpose, we compared the hemogram parameters of IBS patients
to those in healthy volunteers.

Material and methods
Study design and setting
Our institution’s medical records from December 2016 to
July 2019 were retrospectively analyzed after the approval of
the directory board was obtained.
The study protocol was approved by the Ethics Committee.

Study population
Patients diagnosed with IBS according to the Rome IV criteria were enrolled as the IBS group. Subjects that were defined as
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healthy in routine check-ups in the outpatient internal medicine
clinic were enrolled as a control group. Subjects with accompanying psychiatric disorders, cardiac conditions, diabetes mellitus, chronic kidney disease, cancer, active infection, or inflammatory conditions were excluded from the study. Patients being
treated with aspirin, subjects with a history of recent surgery,
or trauma within the previous six months were also excluded.

Laboratory analysis
Hemogram tests were performed within 10 minutes of venous blood samples being drawn into hemogram tubes containing an anticoagulant. The complete blood count analyses were
performed in an LH 780 automatic analyzer (Beckman Coulter
Inc., Brea, CA, USA). The manufacturer’s original kits were used
in the laboratory analyses.
The age and gender of the study population were recorded.
The white blood cell count (WBC), neutrophil count, lymphocyte count, monocyte count, hemoglobin (Hb) and hematocrit
(Htc) values, mean corpuscular volume (MCV), platelet count
(PLT), and PDW values of the study population were obtained
from patients’ files and from the medical database of our institution. The NLR, PLR, and MLR were calculated by simple division of the neutrophil count, PLT count, and monocyte count by
the lymphocyte count, respectively.

Statistical analysis
Statistical analyses were carried out with SPSS software (SPSS
15.0; SPSS Inc., Chicago, IL, USA). The comparison of categorical
variables in the study groups was done by a chi-squared test and
are expressed as percentages. Variables with and without normal
distribution were compared with the independent sample t-test
and the Mann–Whitney U-test, respectively. Variables with and
without normal distribution are expressed as mean ± standard
deviation and median (interquartile range), respectively. A binary logistic regression analysis model was used for the role of
PDW and NLR in determining the presence of IBS independently
of other variables, such as age and gender. A p-value lower than
0.05 was considered to be statistically significant.
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Results
The data of 215 patients with IBS who were admitted to the
internal medicine clinic of the institution between December
2016 and July 2019 were screened. Of those patients, 76 were
not enrolled in the study because they had one or more of the
comorbidities mentioned above; an additional 30 were excluded because they were being treated with aspirin, and another
22 were excluded because of a recent surgery. The remaining
87 patients were enrolled in the IBS group. The control subjects
consisted of 61 healthy subjects.
The median age of the IBS and control groups were 40 (26)
and 38 (13) years, respectively (p = 0.73). There were 27 (31%)
men and 60 (69%) women in the IBS group, while there were 26
(43%) men and 35 (57%) women in the control group (p = 0.15).
The levels of WBC (p = 0.17), Hb (p = 0.20), Htc (p = 0.38),
MCV (p = 0.95), and PLT (p = 0.99) were not statistically different between the study groups. The PLR of the IBS group (144 ±
50%) was higher than the PLR of the control group (111 ± 32%).
This difference was statistically significant (p < 0.001). Similarly,
the PDW of the IBS group (16.3 [1%]) was higher than the PDW
of the control group (15.4 [2.4%]) (p < 0.001). The NLR of the
IBS group (2.2 [1.1%]) was higher than the NLR of the control
group (1.8 [0.7%]). This difference between the study groups
was statistically significant (p < 0.001). Similarly, the MLR of the
IBS group (0.25 [0.14%]) was higher than the MLR of the control
group (0.2 [0.12%]) (p < 0.001).
In binary logistic regression analysis, adjusted for age and
gender, the Nagelkerke R square of the model was 0.512, and

a 0.1-point increase in PDW significantly increased the rate of
IBS threefold (OR: 3; 95% CI: 0.204–0.531; p < 0.001). Moreover,
a 0.1-point increase in NLR level increased the incidence of IBS
twofold (OR: 2; 95% CI: 0.253–0.934; p = 0.03).
Table 1 shows the characteristics and laboratory data of the
study cohort.
Table 1. General characteristics and laboratory data of the
study cohort

Gender

IBS group

Control Group p

women
(n, %)

60 (69%)

35 (57%)

men
(n, %)

27 (31%)

26 (43%)

0.15
Median (IQR)

Age (years)

40 (26)

38 (13)

0.73

WBC (k/mm )

7,000 (2,880)

7,590 (2,450)

0.17

Hb (g/dL)

14 (2)

14.1 (1.4)

0.20

PDW (%)

16.3 (1)

15.4 (2.4)

< 0.001

NLR (%)

2.2 (1.1)

1.8 (0.7)

< 0.001

MLR (%)

0.25 (0.14)

0.2 (0.12)

< 0.001

3

Mean ± SD
Htc (%)

41.6 ± 3.2

42 ± 3

0.38

MCV (fL)

87 ± 4

87 ± 4

0.95

PLT (k/mm3)

259,000 ±
62,000

259,000 ±
60,000

0.99

PLR (%)

144 ± 50

111 ± 32

< 0.001

Discussion
The main outcome of the present study is that novel inflammatory markers – PDW, NLR, PLR, and MLR – were higher in patients with IBS.
The variation in size of circulating platelets is measured by
PDW in routine hemogram tests. Increased PDW suggests anisocytosis. In order to cover a larger surface area, platelets tend to
change shape during activation; thus, the PDW of the platelets
increases during activation [21]. Platelets develop pseudopodia
during activation, which also results in an elevation in PDW. In
general, PDW was considered to be a better indicator of platelet
activation than MPV [21].
The role of PDW in various diseases has been studied in the
literature. Some authors observed PDW in patients with diabetic retinopathy, a chronic inflammatory process, and found that
the PDW level of these subjects was significantly higher than
among the healthy controls [22]. High PDW levels were considered to be a prognostic factor for mortality by Rechcinski et al.,
who reported a correlation between elevated PDW and mortality in subjects with acute coronary syndrome [23]. Moreover,
PDW was found to be higher in patients with ST-segment elevation myocardial infarction than that of the subjects with stable
coronary heart disease [15]. In another report, a significant
elevation in PDW in subjects with coronary heart disease and
positive angiographic findings was found in comparison to those
without positive angiographic findings [24]. PDW was not only
associated with coronary heart disease, but also with type 2 diabetes mellitus. Some researchers have reported elevated PDW
levels in subjects with type 2 diabetes mellitus compared to
the PDW of healthy population [16, 25]. PDW was evaluated in
a retrospective analysis in patients with sepsis, and higher PDW
levels were found in deceased sepsis patients than in surviving
patients [26]. Diabetes mellitus type 2, coronary artery disease,
and sepsis are all characterized by engagement of inflammatory
pathways in their pathogenesis. Similarly, IBS is closely related
with inflammation [5]. Therefore, the higher PDW levels and
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other inflammatory predictors derived from the hemograms of
subjects with IBS in the present study could be a consequence
of underlying inflammation. Higher PDW levels increased the
presence of IBS threefold in our study.
There are many reports in the literature that concluded
there is an association between NLR and inflammatory conditions. Increased NLR was suggested as an inflammatory marker
which is as effective as C-reactive protein in patients with rheumatoid arthritis [27]. In another study, the authors reported
that an elevated NLR level could predict the severity of mucosal
disease in ulcerative colitis [28]. Furthermore, Han et al. found
that high NLR levels were correlated with the severity of acute
pancreatitis [29]. High NLR levels were noted during attacks in
patients with Familial Mediterranean Fever [30]. These data
suggest that increased NLR could be one of the inflammatory
indices in certain diseases that are associated with inflammation. In accordance with reports in the literature, we reported
elevated NLR levels in patients with IBS compared to that of the
controls. Inflammation induces an increase in neutrophil count
and a decrease in lymphocyte count, so NLR increases in such
conditions. An increase in NLR increased the presence of IBS
twofold in our study.
The correlation between PLR and sepsis is well-established,
both in adults and in pediatric patients [31, 32]. Moreover, its
role in rheumatologic diseases has also been studied. In a Chinese study, it was reported that PLR was higher in subjects with
rheumatoid arthritis than in healthy controls [18]. PLR was suggested to have predictive value for vasculitis in Takayasu arte-
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ritis in another report [33]. The increased PLR levels in the IBS
patients we found in our study is similar to the data in the literature. While inflammation stimulates platelet production, it
also cause a decrease in lymphocyte count; all together cause
an elevation in PLR levels.
The MLR was studied in various diseases characterized by
inflammation. In a recent study in osteoarthritis, the authors
suggested that MLR was an independent predictor of knee osteoarthritis [19]. Higher MLR levels were reported in patients
with epithelial ovarian cancer than in the control subjects [34].
Moreover, MLR was significantly higher in patients with active
tuberculosis compared to healthy subjects in a study from China
[35]. Since the reports in the literature pointed out an MLR elevation in inflammatory conditions, the increased MLR in IBS
found in our study is not surprising.
The relatively small study population and its retrospective
nature are two limitations of our report. However, this is the
first study in the literature to report an association between IBS
and the hemogram markers NLR, PLR, MLR, and PDW.

Conclusions
We think that PDW, NLR, PLR, and MLR could all serve as
diagnostic tools in IBS. Although the diagnosis of IBS is based on
history and clinical findings, the simplicity and low cost of these
hemogram tests could provide laboratory support in establishing a diagnosis, especially in suspected cases.
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