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Abstract

Objectives Evaluation of the ability of estimated levels of fecal calprotectin (FCP), serum intelectin-1 (ITLN1),
and C-reactive protein (CRP) to differentiate between patients with ulcerative colitis (UC) and irritable bowel syn-
drome (IBS).

Patients Three-hundred forty-two patients were evaluated clinically for diagnostic criteria of UC and IBD and under-
went colonoscopic examination and grading according to Mayo endoscopic scores (MES). Colorectal biopsies were
taken for microscopic examination. Fecal and blood samples were obtained for ELISA estimation of levels of the stud-
ied variate. Patients were grouped according to microscopic examination of the obtained biopsies as UC and IBD
groups. Study outcome is the ability of the laboratory variate for prediction of the microscopic diagnosis.

Results In UC patients, FCP and serum CRP levels were notably elevated compared to controls and IBS patients.
Conversely, UC patients exhibited significantly reduced serum ITLN1 levels in comparison to controls and IBS patients
with insignificantly lower levels in samples of IBS patients. Statistical analyses defined high FCP and low serum [TLN1
as the significant predictors for UC diagnosis with high specificity for FCP level > 150 ug/ml and high sensitivity

for serum ITLN1 <30 and < 18 ng/ml to predict colonoscopic and microscopic UC diagnosis, respectively.

Conclusion The combination of high FCP and low serum ITLN1 could accurately predict the colonoscopic
and microscopic findings of UC and can differentiate UC from IBS and may spare the need for colonoscopy
and biopsy especially for IBS patients.
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the key factors in different pathophysiological conditions,
especially inflammatory bowel disease (IBD), irritable
bowel syndrome (IBS), and chronic liver diseases [2].

Inflammatory bowel diseases (IBD), including Crohn’s
disease, ulcerative colitis (UC), and indeterminate colitis,
are distinguished by their idiopathic and chronic inflam-
mation of the digestive tract. Unfortunately, they are
incurable and demonstrate a worldwide increasing inci-
dence and prevalence [3]. On contrary, IBS is a functional
GI disorder that is characterized by gastrointestinal dys-
motility and visceral hyperalgesia [4] and is highly preva-
lent conditions with bothersome abdominal symptoms in
the absence of structural abnormalities [5].

Functional GI disorders are recently attributed to
gut-brain interaction that starts with mucosal infiltra-
tion with immune cells, which release and/or induce
the release of nociceptive mediators by intestinal cells
[5]. These mediators can activate the sensitized neurons
leading to visceral hypersensitivity [6]. The interaction
between immune activation and an impaired barrier
function of the gut is most likely bidirectional, and the
altered microbiota, psychological stress, and food staffs
are components of the pathophysiology [7].

Distinguishing patients with IBS and IBD is still
dependent on colonoscopic evaluation; however, recently,
the development of IBS diarrhea secondary to minimal
inflammation was reported in patients with quiescent CD
which increased the dilemma [8].

Objectives

In trial to find a noninvasive differentiating modality
between cases with query UC or IBS, this study targets to
evaluate the diagnostic performance of estimated levels
of fecal calprotectin (FCP), serum intelectin-1 (ITLN1),
and C-reactive protein (CRP) solely or in combination for
such purpose.

Design
It is a prospective double-blinded comparative study.

Setting

It is the Departments of Internal Medicine and Medical
Biochemistry, Faculty of Medicine, Benha University, in
conjunction with multiple private GIT centers.

Ethical considerations

The study was started in June 2020 after obtaining the
preliminary approval of the Faculty of Medicine, Local
Ethical Committee, and after completion of case collec-
tion in Dec 2022; the final approval was obtained and
registered by no. RC: 2.2.23.
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Blindness

One author was responsible for case collection and
obtaining clinical data, and another was responsible
for colonoscopic examination and biopsy taking, and
each author was blinded about the data collected by
the other. Fecal samples were obtained and sent for
estimation of FCP and blood samples for estimation of
serum CRP and ITLN1 levels. The obtained biopsies
were preserved in formalin and sent for pathological
examination at the Department of Pathology, Faculty
of Medicine. At the end of case collection, the clinical,
colonoscopic, laboratory, and microscopic data were
interpreted.

Patients

All patients attending the outpatient clinic with mani-
festations of either IBD or IBS were evaluated for exclu-
sion and inclusion criteria. Twenty healthy controls
free of inclusion and exclusion criteria were enrolled
to give fecal specimens and serum samples as control
group for laboratory investigations.

Exclusion criteria

Patients who were previously diagnosed as IBD or IBS
and were under treatment or not, patients who had
recurrent ulceration after surgical treatment to any lev-
els, and patients who had malignancy elsewhere in the
body, autoimmune disorders, maintained on immuno-
suppressant, or refused to participate in the study were
excluded from the study.

Inclusion criteria
Patients free of exclusion criteria and presented by symp-
toms suggestive of IBD or IBS were enrolled in the study.

Evaluation tools
A) Evaluation tools for UC diseases

1. UC diagnosis was relied on the presence of
at least three of the following items: abdomi-
nal pain, diarrhea, hematochezia, and/or pus
in stools, the presence of rectal with or without
colonic mucosal ulcerations on colonoscopic
examination, microscopic findings consistent
with UC in the obtained colorectal biopsy, and
the absence of manifestations and colonoscopic
diagnostic findings of Crohn’s disease. To simplify
the evaluation, each item was scored by 0 or 1 for
a collective score of 0-8 [9].

2. Clinical disease severity was evaluated using the
Simple Clinical Colitis Activity Index (SCCAI),
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which evaluates day-bowel frequency (score:
0-3), night-bowel frequency (score: 1 or 2),
urgency of defecation (score: 1-3), blood in stool
(score: 1-3), general wellbeing (score: 0—4), and
the presence of extra-colonic features (score:
one for each manifestation with a score range
of 0-20); a total score was determined for each
patients, and score>5 indicates clinical activity
[10].

3. IBD Disease Activity Index (DAI) was assessed
depending on the combination of SCCAI score
and estimated levels of FCP or serum CRP, and
SCCAI is>5 with FCP>150 pg/ml, or serum
CRP is>5 mg/L which indicates active UC dis-
ease; otherwise, patient was considered to be
either in remission or had inactive UC disease
[11].

B) Evaluation tools for IBS

1. Diagnosis of IBS was dependent on fulfillment
of at least two of the documented Rome IV cri-
teria which include recurrent abdominal pain
on at least 1 day/week during the last 3 months
in patients complaining since 6 months, and this
recurrent abdominal pain is related to defecation
and/or associated with change in stool frequency
or form according to Bristol Stool Scale (BSS)
that consists of seven types for description of
forms and consistency of stool. IBS was catego-
rized as IBS with predominant constipation (IBS-
C), or diarrhea (IBS-D), mixed type (IBS-M), or
unclassified (IBS-U) [12, 13].

2. The IBS disease activity index (IBS-DAI) evalu-
ated six items each was scored using 4-point
score (0-3) indicating no, mild, moderate, or
severe symptom, and a total score of>10 indi-
cates IBS activity; these items include nausea,
bloating, abdominal pain, diarrhea, constipation,
and anorexia [14].

C) Colonoscopic evaluation
— All patients underwent colonoscopic examination
for macroscopic appearance of the mucosa and was
graded according to Mayo endoscopic score (MES)
as MES-0 if no friability and granularity were
detected with intact vascular pattern, thus indi-
cating normal colonoscopy or inactive disease in
patient previously diagnosed as UC; MES-1 if there
was mild erythema or decreased vascular pattern
with mild friability, thus indicating mild inflam-
matory disease activity; MES-2 if there is marked
erythema, lack of vascular pattern, friability, and/or
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erosions, thus indicating moderate disease activity;
and MES-3 if there is spontaneous bleeding and/or
large ulcerations, so indicates severe disease activity
[15].

Laboratory investigations

Fecal sampling and processing

Fresh fecal samples (about 30 ml) were obtained and
stored at—20 °C. The stored feces samples were thaw at
room temperature; about 100 mg of feces was taken by
the inoculation loop, placed into a screw-cap tube, and
weighted to obtained net feces weight. Then, the pre-
diluted extraction buffer was added to tube contents
in 1:50 Wt.:vol., the tube was closed and shake vigor-
ously for 30 s, and contents were homogenized for about
25 min on a shaker. One milliliter of the homogenate
was put in a tube, centrifuged for 20 min at 10,000 g, and
0.5 ml of the clear extract supernatant was pipetted and
put in Eppendorf tube and stored at—80 °C until being
assayed.

Blood sampling and processing

At time of obtaining the fecal sample, blood samples
were obtained from the antecubital vein, allowed to clot,
and centrifuged at 1500 rpm for 15 min, and serum was
collected and put in dry Eppendorf tube at—80 °C until
being assayed.

Investigations

a. Fecal calprotectin (FCP) level was estimated using
ELISA kit Abcam (Abcam Inc., Cambridge, USA;
catalog no. ab267628), [16] and levels were inter-
preted as follows: FCP level <50 pg/ml indicates neg-
ative/normal result, FCP level >150 pg/ml assured
positive and indicated UC disease, and concentra-
tions > 50— <150 pg/ml indicate moderate positivity
[17].

b. Serum human intelectin-1 (ITLN1; omentin-1) and
C-reactive protein (CRP) levels were ELISA esti-
mated using Abcam kit (Abcam Inc., Cambridge,
USA; catalog nos. ab269554 & ab260058, respec-
tively). Estimated serum CRP level of<0.3 mg/dl
indicates normal level [18], and serum ITLN1 level in
range of 24.7-33.2 ng/ml was documented to be the
normal range estimated in samples of healthy sub-
jects [19].

Patients’ grouping

Considering the gold standard for UC diagnosis is the
microscopic detection of mucosal changes consistent
with UC, patients with positive microscopic examination
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for UC were categorized as UC group and patients with
negative findings consistent with UC diagnosis as IBS

group.
Study outcomes

1. Primary outcome: Is the predictability of the esti-
mated biomarkers for the results of the microscopic
examination of the obtained mucosal biopsies

2. Secondary outcomes

— The diagnostic performance of the studied bio-
markers solely or in combination for blinded differ-
entiation between patients with UC and IBS

— The relation of estimated biomarkers to disease
activity scores

Statistical analysis

Results were analyzed using one-way ANOVA and chi-
square test (X* test), and correlation analysis was per-
formed using Pearson’s correlation analysis. Regression
analysis of correlated variate was conducted by the use
of the stepwise method. Receiver operating characteris-
tic (ROC) curve analysis was performed to compare the
area under curve (AUC) for each variate versus the area
under the standard line (AL/C=0.5), and performance of
each variate was judged according to the AUC as sensi-
tive (AUC<0.5) or specific (AUC>0.5). Paired analysis of
difference of AUC was performed for each two variates to
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determine the best predictor. Kaplan-Meyer analysis was
used to determine the cutoff point for the studied variate
that might predict the cumulative hazard for UC diagno-
sis. Performance characters of lab variate were evaluated
versus MES and microscopic diagnosis of UC using the
determined cutoff points. IBM® SPSS® Statistics (Version
22, 2015; Armonk, USA) which was for Windows statisti-
cal package was the applied system. Significance was con-
sidered at the cutoff point for P-value at <0.05.

Results

During the study duration, 373 patients presented by
manifestations suggestive of UC or IBS; 13 patients were
excluded because 9 patients were under treatment for
UC, and 4 patients had recurrent ulceration after previ-
ous surgical resection, and 360 patients were enrolled in
the study. Eighteen patients refused to undergo colono-
scopic examination and were excluded from the study,
and data of 342 patients were analyzed. According to the
microscopic examination of the obtained mucosal biop-
sies, 51 biopsies showed changes consistent with diag-
nosis of UC (UC group), while 291 biopsies were free of
these changes (IBS group) as shown in Fig. 1.

Patients of UC group were significantly older than
patients who had IBS, while other demographic data
showed nonsignificant differences between patients of
both groups. Recurrent abdominal pain was the main
complaint of 330 patients (96.5%) including all IBS
patients and 39 (76.5%) of UC patients with significantly
higher incidence among IBS patients. One-hundred

Evaluation Evaluated Patients (n=373)
5 Excluded for not fulfilling
the inclusion criteria (n=13)
v
Enrollment Enrolled Patients (n=360)
. Refused colonoscopy
7 (n=18)
v
Patients completed the
study protocol (n=342)
Microscopic
diagnosis

UC (n=51; 14.9%)

Controls (n=20)

IBS (n=271; 85.1%)

Figure 1: Study Flow Chart

Fig. 1 Study flow chart
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and five patients complained of diarrhea with signifi-
cantly higher frequency among UC patients. Among IBS
patients, constipation was the main bowel habit com-
pliant of 42 patients, while 49 patients had bowel habit
alternating between diarrhea and constipation, and 137
could not classify their bowel habits. Hematochezia and
pus in stool were reported by 51 and 59 patients, respec-
tively, with significantly higher incidence among UC
patients (Table 1).

Colonoscopic examination of patients of UC group
detected 75 ulcers: 46 in the rectum and 29 were distrib-
uted through the colon: 17 in the sigmoid, 8 in the left,
and 4 ulcers in the right colon. Twenty-four patients
(47.1%) had both rectal and colonic ulcerations, while
22 patients (43.1%) had only rectal ulcerations, and 5
patients (9.8%) had only colonic ulcer. Colonoscopic
examination of patients of IBS group detected no ulcera-
tion, but 72 patients (24.7%) showed only mild erythema
with normal vascular pattern and no friability. In grad-
ing of colonoscopic findings according to MES, defined
219 patients (64%) were of MES-0, 79 patients (23.1%) of
MES-1, 34 patients (9.9%) of MES-2, and 10 patients (3%)
of MES-3 (Table 2).

Mean FCP levels estimated in samples of UC patients
were significantly (P<0.001) higher than levels esti-
mated in samples of controls and IBS patients with
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significantly (P=0.0015) higher levels in samples of IBS
patients than control samples. Twenty-eight patients
had FCP level > 150 pg/ml, 152 patients had levels rang-
ing between>50 and <150 pg/ml, and 162 patients had
levels<50 pg/ml with significantly (P<0.001) higher
frequency of patients who had FCP>150 pg/ml among
UC patients than IBS patients. Mean serum CRP levels
estimated in samples of UC and IBS patients were sig-
nificantly (P<0.001) higher than control levels with sig-
nificantly (P<0.001) higher levels in samples of UC than
samples of IBS patients. In relation to 5 mg/L as cutoff
point for serum CRP, 55 patients had serum CRP lev-
els<5, while 287 patients had serum CRP level >5 mg/L
with nonsignificant (P=0.893) difference between UC
and IBS patients. Mean serum ITLNI levels estimated
in samples of UC patients were significantly (P<0.001)
lower than levels estimated in control and IBS patients’
samples with nonsignificantly (P=0.366) lower levels in
samples of IBS patients than in control samples (Table 3).

Diagnosis of UC according to the collected clini-
cal, colonoscopic, and microscopic data detected 18
patients (35.3%) had three positive items, 14 patients
(27.5%) had four positive items, 13 patients (25.5%)
had five positive items, and 6 patients (11.7%) had six
positive items. According to SCCAI for clinical sever-
ity of UC disease, 15 patients (29.4%) had score of<5,

Table 1 Demographic data and clinical presentations of the enrolled UC and IBS patients

Data UC (n=51) IBS (n=291) p-value
Age (years) Age strata <25 2 (3.9%) 11(3.8%) 0.005
25-30 10 (19.6%) 88 (30.2%)
31-40 14 (27.5%) 117 (40.2%)
41-50 23 (45.1%) 55 (18.9%)
>50 2 (3.9%) 20 (6.9%)
Average (£SD) 39(x£87) 355(x98) 0.0018
Gender Males 16 (31.4%) 85 (29.2%) 0.755
Females 35 (68.6%) 206 (70.8%)
BMI (kg/m?) Strata <25 0 4(1.4%) 0.265
25-30 9 (17.6%) 77 (26.5%)
>30-35 42 (82.4%) 210 (72.1%)
Average (+5SD) 31.5(+1.88) 31.2(x£2.8) 0.312
Smoking Smoker 13 (25.5%) 69 (23.7%) 0.648
Ex-smoker 9 (17.6%) 39 (13.4%)
Un-smoker 29 (56.9%) 183 (62.9%)
Clinical presentation Recurrent abdominal pain 39 (76.5%) 291 (100%) <0.001
Bowel habit Diarrhea 43 (84.3%) 63 (14.4%) <0.001
Constipation 0 42 (14.4%)
Alternating 0 49 (16.8%)
Uncategorized 0 137 (47.1%)
Hematochezia 32 (62.7%) 20 (6.9%) <0.001

Pus in stool

26 (51%)

33(11.3%)

<0.001
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26 patients (51%) had score ranging between 5 and 10,
and 10 patients (19.6%) had score of > 10 with a median
SCCAI of 6 (IQR: 4-9). Evaluated disease activity using
UC-DAI detected 30 patients with active UC, and 21
patients were in remission (Table 4).

Table 2 Colonoscopic findings of the enrolled patients
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Regarding the remaining 291 patients, according to
Rome IV criteria, in addition to recurrent abdominal
pain, 177 patients (60.8%) had change in stool frequency,
and 152 patients (52.2%) had change in stool form. Col-
lectively, there were 38 patients (13.1%) fulfilling>2 of
Rome IV criteria, while 253 patients (86.9%) fulfilled two

Data Number (%)
Distribution of ulcers through the colorectal tract Rectum 46 (61.3%)
Sigmoid colon 17 (22.7%)
Left colon 8 (10.7%)
Right colon 4 (5.3%)
Total 75 (100%)
Site of ulcerations among UC patients Colorectal 24 (47.1%)
Rectum 22 (43.1%)
Colon 5(9.8%)
Mayo endoscopic score (MES) uc MES-1 7(13.7%)
MES-2 34 (66.7%)
MES-3 10 (19.6%)
IBS MES-0 219 (75.3%)
MES-1 72 (24.7%)

Table 3 Estimated laboratory parameters estimated in samples of the enrolled patients compared to samples of control subjects

Laboratory parameters Group Control (n=20) UC(n=51) IBS (n=291)
Data

Fecal calprotectin (ug/ml) Average (£5SD) 31.86+£10.8 146.9+54.4 66.4+47
Significance vs. control <0.001 0.0015
Significance vs. UC <0.001
Patients' distribution according <50 20 (100%) 0 162 (55.7%)
to the probable diagnostic FCP levels >50- <150 30 (58.8%) 152 (41.9%)

>150 21 (41.2%) 28 (2.4%)

Serum CRP (mg/I) <5 20 (100%) 11(21.6%) 44 (15.1%)
>5 0 40 (78.4%) 152 (84.9%)
Average (+SD) 208+04 11.74+85 8.81+3.5
Significance vs. control <0.001 <0.001
Significance vs. UC <0.001

Serum ITLN1 (ng/ml) Average (+SD) 29.36+295 1558+33 27.69+8.23
Significance vs. control <0.001 0.366
Significance vs. UC <0.001

Table 4 Diagnostic scorings of UC

UC diagnosis scoring SCCAI UC-DAI

Score=3 18 (35.3%) <5 15 (29.4%) Active SCCAI>5+FCP>150+CRP>5 15 (29.4%)

Score=4 14 (27.5%) 5-10 26 (51%) SCCAI>5+FCP=150 10 (19.6%)

Score=5 13 (25.5%) >10 10 (19.6%) SCCAI>5+CRP>5 5(9.8%)

Score=6 6 (11.7%) Remission 21 (41.2%)
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of Rome IV criteria. According to Bristol Stool Scale,
42 patients had IBS-C (14.4%), 63 patients had IBS-D
(21.6%), 49 patients had IBS-M (16.8%), and 137 patients
(47.2%) had uncategorized stool form and considered as
unclassified IBS (IBS-U). According to IBS disease activ-
ity index, there were 44 patients (15.1%) who had active
IBS (>10) with median value of IBS-DAI of 11 (IQR:
10.75-12) points, while 237 patients (84.9%) showed IBS-
DAI<10 (Table 5). The median value of IBS-DAI score
for these 291 IBS patients was 6 (IQR: 4—7) points.
Diagnosis of UC as judged by MES and by microscopic
diagnosis was positively correlated with patients’ age,
FCP, and serum CRP levels while was negatively cor-
related with serum ITNL1 levels. Diagnosis of UC was
nonsignificantly correlated with male gender and BMIL.

Table 5 Diagnostic scoring of IBS
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Regression analysis defined high FCP and low serum
ITLN1 as the significant predictors for colonoscopic
diagnosis for UC. Regarding prediction of the micro-
scopic findings suggestive of UC, regression analysis
defined old age, high FCP, and low serum ITLN1 as the
significant predictors while excluded other correlated
variables (Table 6). Furthermore, estimated serum ITLN1
levels showed negative significant correlation with BMI
(r=—0.122, P=0.025), ECP (r= —0.132, P=0.012), and
serum CRP (r= —0.265, P<0.001).

The ROC curve showed high sensitivity for low
serum ITLN1 (AUC=0.307, SE=0.032, P<0.001;
95% CI: 0.245-0.370) and high specificity for high
FCP (AUC=0.643, SE=0.032, P<0.001; 95% CI
0.581-0.705) to predict colonoscopic findings (Fig. 2).

Data Number (%)

Rome IV Recurrent abdominal pain 291 (100%)
Change in frequency 77 (60.8%)
Change in form 52 (52.2%)
Number of criteria 2 253 (86.9%)

>2 8 (13.1%)

Bristol Stool Score Constipation (1 4.4%)
Diarrhea 63 (21.6%)
Mixed 49 (16.8%)
Unclassified 137 (47.2%)

IBS disease activity index Items Score=0 Score=1 Score=2 Score=3
Abdominal pain 0 85 (29.2%) 117 (40.2%) 89 (30.6%)
Diarrhea 228 (78.4%) 27 (9.3%) 19 (6.5%) 7 (5.8%)
Constipation 9 (85.6%) 7 (5.8%) 3 (4.5%) 2 (4.1%)
Nausea 44 (49.5%) 49 (16.8%) 57 (19.6%) 41 (14.1%)
Bloating 103 (35.4%) 73 (25.1%) 41 (14.1%) 74 (25.4%)
Anorexia 105 (36.1%) 81 (27.8%) 56 (19.2%) 49 (16.8%)
Patients’ distribution according <10 247 (84. 9%)
to total score >10 44 (15.19%)

Table 6 Correlation and regression analyses for patients’ data and laboratory findings as predictors for colonoscopic and microscopic

diagnosis of UC
Variate Pearson’s correlation analysis Regression analysis
MES Microscopic diagnosis MES Microscopic diagnosis
g p g p B p B p
Age 0.147 0.006 0.152 0.005 0.094 0.062 0.086 0.006
Male gender 0.065 0.230 0.017 0.756 0.004 0.932 -0.061 0.064
BMI 0.055 0312 0.078 0.149 —0.006 0.876 0.002 0.953
FCP 0.406 <0.001 0514 <0.001 0.537 <0.001 0.677 <0.001
Serum CRP 0222 <0.001 0218 <0.001 0.070 0.103 0.024 0454
Serum ITLN1 -0.394 <0.001 -0488 <0.001 -0.528 <0.001 -0.656 <0.001
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Fig. 2 Kaplan-Meyer curve for estimated serum ITLN1 as predictor for the cumulative hazard of UC endoscopic diagnosis of activity

For prediction of microscopic findings, ROC curve
analysis showed high sensitivity for low serum
ITNL1 levels (AUC=0.038, SE=0.010, P<0.001;
95% CI: 0.019-0.058), while older age (AUC=0.611,
SE=0.044, P=0.012; 95% CI:. 0.524-0.698) and high
FCP (AUC=0.871, SE=0.026, P<0.001; 95% CI
0.821-0.921) showed high specificity for prediction
of microscopic findings diagnostic for UC (Fig. 3).
Paired analysis for AUC difference for age and FCP
detected significantly high AUC difference (AUC

[-0.364]-[—0.156]) in favor of FCP as specific predic-
tor for microscopic diagnosis of UC.

Kaplan-Meyer regression analysis of serum ITLNI lev-
els defined serum levels at>30 ng/ml as the cutoft point
to predict reduced cumulative risk of positive colono-
scopic examination for UC down to 45% (Fig. 2) while at
cutoff point of >18 ng/ml as the appropriate cutoff point
for defining a cumulative risk of 90% for having UC on
microscopic examination of colorectal biopsy (Fig. 3).

Evaluation of the diagnostic performance character-
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Fig. 3 Kaplan-Meyer curve for estimated serum ITLN1 as predictor for the cumulative hazard of microscopic diagnosis of UC
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microscopic diagnosis of UC showed high specificity
for FCP level >150 pg/ml and high sensitivity for serum
ITLN1<30 and <18 ng/ml to predict colonoscopic and
microscopic UC diagnosis, respectively. Both high FCP
and low serum ITLN1 showed accuracy for diagnosis of
76% and > 90%, respectively, for colonoscopic and micro-
scopic diagnosis of UC (Table 7).

Discussion

Decreased serum levels of intelectin-1 (ITLN1) could dif-
ferentiate patients with UC from healthy controls and IBS
patients due to the significantly lower levels in samples
of UC patients than controls and IBS samples and might
differentiate between IBS patients and healthy controls
because of the nonsignificant difference between samples
of IBS patients and controls.

These findings supported the earlier studies detected
significantly lower serum ITLN1 in patients with active
Crohn’s disease (CD) than in patients in remission and
patients with IBS and healthy controls [20]. Another
study also found serum ITLNT1 is significantly decreased
in CD and UC patients than healthy controls and with
active than inactive diseases [21]. These results showed
an inverse relation between the presence and sever-
ity of inflammation and serum levels of ITLN1; in sup-
port of this assumption, the applied correlation analysis
showed negative significant correlation between serum
ITLN1 levels and Mayo’s endoscopic score (MES), which
is recently documented as the most common endoscopic
index recommended in guidelines and widely used in
clinical trials and practice [22] and with the microscopic
diagnosis of UC. Intelectin-1 (omentin-1) is one of the
anti-inflammatory adipocytokines including chemerin,
vaspin, omentin, and visfatin [23], and recently, the rela-
tion between various adipocytokines and IBD presence
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and severity was reported, wherein Sochal et al. [24]
reported a relation between serum chemerin and IBD
severity of inflammation and Saadoun et al. [25] docu-
mented the use of estimated serum visfatin levels to
detect UC activity and as predictor for disease extension.

In support of the relation between serum ITLN1 and
inflammation, Kukla et al. [26] detected significantly
decreased serum levels of ITLN1 and chemerin in sam-
ples of COVID-19 patients compared to healthy volun-
teers, and Giiltekin et al. [27] found serum ITLN1 levels
were significantly higher in non-sepsis than sepsis and
septic shock patients and concluded that ITLN1 may
have a role in development of inflammatory and meta-
bolic complications in intensive care patients and is asso-
ciated with poor outcomes and mortality.

In trial to explore the mechanisms underlying the rela-
tion between serum ITLN1 and UC disease, using ani-
mal model of induced UC inflammation, Ma et al. [28]
detected decreased expression levels of ITLN1 in colonic
tissues and found overexpression of ITLN1 inhibited
endoplasmic reticulum stress-related proteins, colonic
damage, inflammation, barrier damage, and cell apopto-
sis. Clinically, Nasir et al. [29] found an inverse significant
relation between serum ITLN1 levels and levels of cho-
lesterol and consumption of monounsaturated fatty acid
and total fat intakes and established a relation between
obesity and low serum ITLNT1 levels. In support of this,
the current study detected a negative relation between
serum ITLN1 and BMI of the studied patients. Also, Li
et al. [30] detected a similar negative relation between
total body fat mass and serum ITLN1 levels.

On contrary, estimated serum CRP levels were sig-
nificantly higher in UC and IBS patients than con-
trols’ levels, despite the significantly higher levels in
UC patients than IBS patients. Similarly, Xu et al. [31]

Table 7 Diagnostic performance characters of the estimated levels of the studied lab variate for UC diagnosis

Variate MES Microscopic diagnosis
FCP CRP ITLN1 FCP CRP ITLN1

Cutoff point > 150 pg/ml >5mg/L <30 ng/ml > 150 pg/ml >5mag/L <18 ng/ml
Sensitivity Rate (%) 279 78.7 81.7 60.8 726 95.7

95% Cl 19.8-37.2 70.4-85.6 75.5-86.9 46.1-74.2 58.3-84.1 92.7-97.7
Specificity Rate (%) 99.1 14.1 68.9 979 14.8 61

95% Cl 96.9-99.9 9.8-194 60.8-76.2 95.6-99.2 10.9-194 445-758
PPV Rate (%) 93.9 337 76.85 83.8 13 94.7

95% Cl 79-98.5 31.3-36.1 72.2-80.9 69.4-92.2 11.1-15.1 92.5-96.4
NPV Rate (%) 74.1 544 74.8 934 754 65.8

95% ClI 71.8-76.3 42.7-65.7 68.4-80.3 91-953 64.5-83.9 51.7-775
Accuracy Rate (%) 76 37.1 76 924 234 91.2

95% Cl 71.1-80.5 32-425 71.1-80.5 89.1-95 19-28.2 88-94.3




Sarhan et al. The Egyptian Journal of Internal Medicine (2023) 35:79

reported increased serum CRP levels with decreased
serum total leucocytic count, and Sakemi et al. [32]
detected significantly higher levels of inflamma-
tory markers including CRP in UC and CD patients
than in controls with significant difference between
UC and CD. Further, the current study showed a
negative significant relation between serum levels
of CRP and ITLN1; such relation assured the anti-
inflammatory action of ITLN1. The action of ITLNI,
which was consumed or its synthesis, was suppressed
by the inflammatory cascade. Similarly, inverse
relations were detected between serum CRP and
lymphocyte:monocyte ratio [31] and interleukin-22,
which have an essential role in mucosal repair in IBD
[32].

Estimated levels of FCP were significantly higher in
patients than in controls and in UC than IBS patients
with significantly higher frequency of patients who had
ECP level >150 ug/ml among UC than IBS patients.
Further, there was positive relation between FCP and
endoscopic and microscopic UC diagnostic findings
and serum CRP, while the relation was negative with
serum ITLN1 levels. These findings go in hand with
recent studies that applied FCP for different purposes
to diagnose or monitor UC patients [33, 34].

Statistical analyses found high FCP and serum
ITLN1 levels were highly predictive for the UC disease,
but with different performance where high FCP was
specific and low serum ITLN1 was sensitive biomarker
for the presence of UC, and were correlated with dis-
ease activity as judged by colonoscopic and micro-
scopic findings for UC. Further, estimated levels of
FCP and serum ITLN1 might predict the colonoscopic
and microscopic findings with accuracy rate of about
76% and 90%, respectively. These complimentary roles
of both markers allow using this combination for dif-
ferentiation between UC and IBS and sparing colonos-
copy with its financial and psychological impacts.

In line with this assumption for using complimen-
tary investigation to replace colonoscopy goes in hand
with Goodsall et al. [35] who found the composite use
of FCP and intestinal ultrasonography to reduce the
need for colonoscopy in routine care for UC patients.
Also, Singh et al. [36] suggested the applicability a
biomarker combination based on FCP and symptom-
based monitoring strategy over a symptom-based
monitoring strategy and to reduce endoscopic use
for assessment of disease activity to guide treatment
decisions. Further, Magalhaes et al. [37] in a systemic
review found blood neutrophil-expressed biomarkers
as adjuvants to basic diagnostics for IBD can help to
modify treatment decision-making.
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Conclusion

The combined estimation of serum ITLN1 and FCP
could be used as an array for screening patients pre-
sented by manifestations suggestive of UC. Elevated
FCP and decreased serum ITLNI1 could accurately
predict the colonoscopic and microscopic diagnostic
findings of UC and thus can differentiate UC from IBS.
Serum ITLN1 near normal levels suggest IBS especially
with FCP<50 or in the gray zone of >50— <150 pg/ml.
The suggested combination may spare the need for
colonoscopy and biopsy taking for UC diagnosis.

Limitation
Estimation of serum ITLN1 in UC patients in remission
was a limitation of the current study.

Recommendations

Wider-scale comparative studies were mandatory to
establish the suggested cutoff points for ITLN1 as pre-
dictor for MES grade and microscopic findings. Also,
comparative studies for serum ITLN1 levels in UC
patients who were in remission versus IBS patients and
controls are required to assure its distinguishing ability
between various colorectal disorders.
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