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Background: Previous studies have sug-
gested that adipokines play a role in inflam-
matory bowel disease by inducing proin-
flammatory cytokines, but it is uncertain
whether visfatin is causally involved in ul-
cerative colitis (UC). We evaluated visfatin
levels in patients who presented with UC
flares before and after treatment. Methods:
In this cohort study, we assessed 31 pa-
tients with UC in the activation period and
remission in the same patients after treat-
ment, and a healthy control group, consist-
ing of 29 persons, at a single academic
medical centre between 2010 and 2013.
Disease severity was evaluated clinically
using Trulove and Witt’s criteria. Results:
Serum visfatin levels did not vary accord-
ing to the extent of disease and were sig-
nificantly higher in patients in the activation
period (7.77 + 2.41 ng/ml) than in remis-
sion (6.18 £ 2.04 ng/ml) and the healthy
controls (6.54 + 2.20 ng/ml; P < 0.01 and

< 0.05, respectively). In a comparison of
patients in the inactive period with the con-
trol group, there was no statistically sig-
nificant difference (P > 0.05). To assess
activation of the disease, a visfatin cut-off
point for active UC was determined as 6.40,
with sensitivity, specificity, positive predic-
tive value (PPV) and negative predictive val-
ues (NPV) of 72%, 52%, 66.7% (43.0-85.4)
and 50.0% (29.1-70.9), respectively. Con-
clusions: The visfatin level was higher in the
active group than in post-treatment remis-
sion and the healthy control group. Sensi-
tivity and specificity were similar to other
inflammatory markers for assessing clini-
cal activity, which did not improve clinical
outcomes in patients with acute respiratory
distress syndrome (ARDS). These findings
did not provide a rationale for assessment
of UC activation. J. Clin. Lab. Anal. 30:552—
556, 2016. © 2015 Wiley Periodicals, Inc.
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INTRODUCTION

Adipose tissue is an anatomical term for loose connec-
tive tissue, composed mostly of adipocytes. Adipocytes
are the main cellular components of white adipose tis-
sue (WAT). They not only control energy homeostasis
by storing and mobilising triacylglycerols but also secrete
numerous bioactive substances that regulate metabolism,
called adipokines or adipocytokines. Since the first iden-
tification of an adipokine, which was named leptin, in
1994, many types of adipokine have been shown to be
derived from WAT. They can act locally within adipose
tissue, but can also play a larger role in the regulation of
physiological and pathological processes, such as eating
behaviour, insulin sensitivity, haemostasis, blood pressure,
metabolism, immunity and inflammation (1-5).

Ulcerative colitis (UC) is a chronic, relapsing gas-
trointestinal disease accompanied by extraintestinal
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manifestations involving various organs and systems (e.g.,
joints, skin, liver, eye, mouth and coagulation). The aeti-
ology and pathogenesis are unknown, but are likely to
be multifactorial. Disturbed gut microbiota composition,
genetic predisposition and modulating immune system
activation all play roles in the pathogenesis of UC (6-8).
Recent research has highlighted the important role of
cytokines. Alterations in cytokine regulation may result
in local ischaemia, which can mediate epithelial cell cy-
totoxicity, apoptosis and epithelial barrier dysfunction.
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Proinflammatory cytokines that are produced by
macrophages, lymphocytes and colonic epithelial cells,
such as interleukins (IL-1, IL-2, IL-5, IL-6, IL-12, IL-
21, IL-23) and tumour necrosis factor alpha (TNF-a) are
involved in the pathogenesis of UC, providing potential
therapeutic targets (9, 10). Visfatin is a recently identi-
fied adipokine, secreted primarily by visceral WAT. It is
also produced by various cells, and levels are elevated in
the systemic circulation of patients with various diseases
such as Behget’s disease, rheumatoid arthritis, chronic vi-
ral hepatitis B, nonalcoholic fatty liver disease and car-
diovascular disease (11-15).

Several proinflammatory and immune-regulatory cy-
tokines are up-regulated in patients with UC, and a similar
cytokine profile is induced by visfatin, suggesting that vis-
fatin may play a role in the emergence of UC. Therefore,
serum visfatin levels also may correlate with the magni-
tude of inflammation in UC. We investigated the relation-
ship between visfatin and UC, and whether visfatin levels
could be used in clinical practice to monitor and/or pre-
dict disease activity, whether a therapeutic intervention is
associated with a reduction in serum visfatin levels.

MATERIALS AND METHODS

Medical records of patients with active UC admitted to
Erciyes University, Faculty of Medicine, Department of
Gastroenterology and Hepatology, Kayseri, Turkey, from
January 2010 to July 2013 were examined prospectively.
The diagnosis of UC was made using standard clinical,
endoscopic and histological criteria (16). The disease ac-
tivity was determined at admission and post-treatment
with Trulove-Witt Activity Index (TWAI) (17). In total,
31 active UC patients with ages 18-65 who were admitted
to the outpatient and inpatient clinic were included. Clini-
cal disease activity was defined using TWALI, consisting of
eight clinical items scored from 0 to 21 points; stools per
24 h (0-4), abdominal pain or cramping (0-3), abdominal
tenderness (0-3), general well-being (0-5), visible blood
in stool (0-3), nocturnal diarrhoea (0-1), faecal inconti-
nence (0-1) and the need for anti-diarrhoeal drugs (0-1).
The patients with a score of 4 or higher on admission
were defined as having active disease. Patients with active
UC were treated with azathioprine, S-aminosalicylic acid
based medications, enemas, TNF-a inhibitors and pred-
nisone. Patients with a score of 4 or below after treatment
were defined as being in remission.

A total of 66 patients were enrolled. Of these, 31
patients were included in the study. Patients were ex-
cluded if they had undergone anti-inflammatory thera-
pies, including steroid, azathioprine or combinations of
these treatments, or if they were pregnant, or had under-
gone intestinal surgery, or suffered from diabetes mellitus
(DM), OGTT disorders, coronary artery disease (CAD),
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malignancy, hypertension, autoimmune connective tissue
disorders, chronic kidney disease or had evidence of ac-
tive or chronic infection, probably because of increased
visfatin levels.

The study was approved by the Clinical Research Ethics
Committee of Erciyes University. Informed consent was
obtained from all participants.

All the participants’ height and weight values were mea-
sured and their body mass indexes (BMIs) were calculated.
Serum samples were collected from the patients during
active disease and remission. White blood cell (WBC),
erythrocyte sedimentation rate (ESR) and C-reactive pro-
tein (CRP) parameters were measured. WBC analysis was
performed using ADVIA 2120Ai (Siemens, Berlin, Ger-
many) automatic whole blood counter. ESR was deter-
mined manually using Westergren method. CRP levels
were measured using an immunoturbidometric assay (Ar-
chitect C16000, Abbott Laboratories).

Visfatin was analysed using a commercially available
ELISA kit (Phoenix Peptides, Belmont, CA). Assay sen-
sitivity was 2 ng/ml and the inter-assay and intra-
assay coefficients of variation were < 10% and < 5%,
respectively.

Statistical Analysis

Shapiro-Wilk’s and Levene’s tests were used for assess-
ing the normality and variance homogeneity of data. Inde-
pendent sample #-tests, paired z-tests, the Mann—Whitney
U-test and Wilcoxon’s non-parametric tests were used for
the comparison of continuous variables, and 2 analyses
were used for categorical variables. Values are expressed as
frequencies and percentages, means + standard deviation
or medians and 25th to 75th percentiles.

Receiver-operating characteristic (ROC) curves were
prepared for the WBC, CRP, sedimentation and N/L
variables and the areas under the ROC curve with 95%
ClIs were calculated and compared. Optimal cut-off val-
ues were determined. Sensitivity, specificity, positive pre-
dictive rate, negative predictive rate and accuracy rate di-
agnosing measures were calculated (with 95% Cls), and
kappa tests were performed for each variable. Analyses
were conducted using the SPSS software (ver. 15.0; SPSS
Inc., Chicago, IL). P values < 0.05 were considered to
indicate statistical significance.

RESULTS

In total, 31 patients with UC and 29 control subjects
were enrolled. There were 9 females and 22 males in the
UC group, and 15 females and 14 males in the control
group (P = 0.028). The median disease duration in UC
patients was 2 years. The demographic characteristics and
laboratory values of patients and control subjects are
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TABLE 1. Demographic Characteristics and Laboratory Values
of Controls and Ulcerative Colitis Patients

Variable Control (n = 29) UC((n=31) Pvalue
Gender (M/F) 14 (48.3.)/15 (51.7) 22(71)/9(29) 0.028
Age (years) 40.79 £ 11.28 43.61 £12.12  0.56
Disease duration (years) 2.00 (1.00-6.00)

BMI (kg/m?) 26.1(22.40-28.50) 26.7 (23.0-6.0) 0.78

Values are expressed as n (%), means + SD or medians (25th to 75th
percentiles).

TABLE 2. Laboratory Values of Ulcerative Colitis Patients Ac-
cording to Disease Activity

Variable Active (n = 31) Remission (n = 31) P value
WBC (per mm?) 8,105 + 2,869 7,697 £+ 1,968 0.42
Sedimentation (mm/h) 17 (9.00-28.50) 11 (4.75-21.25) 0.61
CRP (mg/1) 5.04 (3.34-10.40)  3.45(3.30-7.96) 0.65
Visfatin (ng/ml) 7.71 £2.43 6.18 +£2.04 0.01
Severity index (TWAI) 11 (9.00-12.00) 2 (1.00-3.00) < 0.001

Values are expressed as n (%), means £ SD or medians (25th to 75th
percentiles). WBC, white-cell count; CRP, C-reactive protein; TWAI,
Trulove-Witt Activity Index.

summarised in Table 1. There was no statistically signifi-
cant difference in the ages or BMI of the UC and control
groups. The mean visfatin levels of the control, inactive
and active UC patients were 6.54 + 2.20, 6.18 £ 2.04 and
7.77 £+ 2.41, respectively (P < 0.05). The serum visfatin
levels of active patients were significantly higher than in-
active UC patients and controls. Table 2 shows the serum
visfatin levels and other laboratory values of the UC pa-
tients during the active period and remission. There was
no significant difference between the groups with active
disease versus in remission, or between those in remission
and controls, in WBC counts or ESR after appropriate
therapy (P = 0.65 and 0.61, respectively).

ROC curve analysis suggested that the optimum visfatin
cut-off level for active UC was 6.40, with a sensitivity,
specificity, PPV and NPV of 72%, 52%, 66.7% (43.0-85.4)
and 50.0% (29.1-70.9), respectively (Fig. 1). The same
analyses for other inflammatory markers are summarised
in Table 3. There was no significant pair-wise difference
in area under the curve (AUC) values (P > 0.05).

Ten patients were classified as having extensive and 21
patients as left-sided disease, according to the endoscopic
examination on study entry. On the initial examination,
only four patients were classed as having proctitis; these
patients were included in the left-sided group to compare
inflammatory parameters between two groups with active
disease. There was no significant difference between in-
flammation parameters or disease extent between these
groups (P > 0.05).
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DISCUSSION

In this small cohort trial, we examined severe flares
in UC patients who had not received previous steroid
or azothiopurine therapy. We found that patients who
had active UC disease had higher visfatin values than
their counterparts in remission after anti-inflammatory
therapy. But our findings did not provide a rationale for
assessment of UC activation.

UC is an inflammatory disease of the gastrointesti-
nal tract; its cause remains unknown, but the disease
seems to be multifactorial and polygenic. Alterations in
the ingredient of the gut microbiota, mucosal intolerance
against microbial load, dysregulation of the mucosal im-
mune response and autoimmunity are associated with
susceptibility to UC. Research is currently focused on
its immunopathogenesis. These studies have resulted in
progress in understanding the process of the disease and
the identification of several immunological markers that
may play important roles in treatment modalities. Some
of the molecules may be valuable as indicators of disease
activity and severity.

Many studies of inflammatory bowel disease (IBD) have
revealed the regulation of proinflammatory cytokine path-
ways and their roles in systemic and organ-specific in-
flammation. In recent years, particularly, studies have in-
cluded adipokines, evaluating their role in inflammation
and their contribution to the pathogenesis of IBD. Obesity
and systemic micro-inflammation are strongly associated
with disturbed circulating adipokine levels (18, 19). El-
evated plasma leptin concentrations have been observed
during acute phases of inflammation in experimental coli-
tis, despite decreased body weight, anorexia and enhanced
release of TNF-a. Leptin has also been correlated with
the degree of inflammation (20). Furthermore, the impor-
tance of abnormalities in fat in the mesentery in IBD,
including abnormal hypertrophy of adipose tissue, was
reported by Gambero et al. in a study of rats with ex-
perimental colitis. These changes were site-specific and
were not observed in other mesentery fat depots. Modified
mesenteric fat content surrounding the gut, the so-called
‘wrapping’ or ‘creeping’ fat, produced different adipocy-
tokine profiles (leptin and adiponectin), suggesting a role
in the pathogenesis of IBD (21). In this respect, one of
the factors studied was visfatin. We searched the litera-
ture using PubMed for a combination of the terms ‘IBD’,
‘visfatin’ and ‘UC’. Only three relevant reports provid-
ing evidence of a relationship between visfatin and UC
were identified. In one of these, Moschen et al. showed
that visfatin induced the production of inflammatory cy-
tokines and may be considered a new proinflammatory
adipocytokine. Plasma visfatin was found to be elevated
in patients with IBD and its mRNA expression was in-
creased significantly in the colonic tissue of IBD colitis
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Fig. 1. Comparison of ROC curves for WBC, CRP, sedimentation and visfatin. AUC values were 0.72 (0.58-0.85), 0.71 (0.56-0.87), 0.77 (0.64-0.90)
and 0.67 (0.53-0.82), respectively, and there was no significant pair-wise difference (P > 0.05).

patients versus healthy controls (22). Another study in-
vestigated five circulating adipokines (leptin, resistin, vis-
fatin, RBP-4 and adiponectin) and glucose homeostasis
in patients with inactive and active IBD. Visfatin alone
was increased in active disease versus remission (23). The
study by Waluga et al., which is similar to ours, inves-
tigated serum adipokine levels in IBD patients before
treatment and after achieving clinical remission. Baseline
serum concentrations of visfatin were significantly higher
in subjects with UC than in healthy controls. None of
the previously reported studies, between active and inac-
tive groups, failed to detect a significant difference in vis-
fatin levels (22-24). In this cohort study, involving patients
with active UC, we compared levels before treatment of
the flare with anti-inflammatory and/or immunosuppres-
sive therapy, and the post-treatment remission phase and
a healthy control group. Unlike other studies, treatment
decreased visfatin levels in the remission group (22, 24).
Although not diagnostic, elevation of CRP and ESR in
IBD are well-known markers for determining and moni-
toring disease activity. However, surprisingly, their levels
did not show a difference among the groups (P = 0.65
and 0.61, respectively).

Previous studies have suggested that visfatin af-
fects peripheral blood mononuclear cells, induces

proinflammatory cytokine production, inhibits neu-
trophil apoptosis and is associated with low bone mass
and mRNA expression of visfatin in inflamed intesti-
nal mucosa (25, 26). Other reported effects include nu-
clear transcription factors, such as nuclear factor kappa
B (NF-«B), which plays a key role in the regulation of
immune responses. Studies have shown that visfatin up-
regulated NF-«kB p65 (RelA) DNA-binding activity in hu-
man leukocytes by p38 and MEK-1 pathways (27,28). The
pathogenesis of UC must take into consideration the find-
ings of those studies. Taken together, our results and these
previous reports suggest that visfatin plays a role in the
activation but not the pathogenesis of UC.

Our study had several limitations. First, we assessed
visfatin levels only in the blood of patients with a diag-
nosis of active UC and achieved remission with a specific
anti-inflammatory therapy. Visfatin may be implicated in
the disease process. The role of visfatin mRNA levels in
inflamed and uninflamed tissue remains unclear. Second,
Moschen et al. showed that visfatin had a proinflamma-
tory effect in CD14" monocytes and CD19" B cells, by
inducing chemokine production (23,29), and also increas-
ing IL-1B8, TNF-a and, especially, IL-6 levels. We did not
determine the signalling pathway of visfatin or examine
proinflammatory cytokine levels.
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TABLE 3. Diagnosing Measures Test Results of WBCs, CRP,
Sedimentation and Visfatin Variables for the Determined Cut-

Off

Values in the Detection of Ulcerative Colitis Activity

Diagnosing measures

SEN SPE PPR NPR
Variables and cut-off values (%) (%) (%) (%)
WBC (>6,915/mm?)
72 62 64 67
CRP (>3.4 mg/l) 76 66 75 73
Sedimentation (>11.5 mm/h) 72 76 73 69
Visfatin (>6.40) 72 52 59 58

SEN, sensitivity; SPE, specificity; PPR, positive predictive rate; NPR,
negative predictive rate.

In conclusion, we report here a connection between
UC flares and visfatin levels. Visfatin levels may reflect
disease activity. The role of visfatin in UC flares should
be investigated in further research.
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