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ABSTRACT
Background: The early establishment of prophylaxis and immediate administration of anti-
coagulant therapy upon the diagnosis of venous thromboembolism should be the treat-
ment objectives in these patients. Objective: The study aimed to determine the optimal 
cut-off point of Calprotectin, IL-6 (interleukin-6), CRP (C reactive protein) to differentiate 
UC, IBS-D. Methods: A cross-sectional descriptive study of 335 individuals ≥15 years old 
was performed, including 31 healthy controls, 215 with IBS-D, 71 diagnosed with UC, and 
18 diagnosed with CD. Receiver Operating Characteristics (ROC), sensitivity, specificity, 
and area under curve (AUC) were computed. Results: The results showed that the median 
value of calprotectin (IQR) in healthy participants was 20.0 (6.0 - 34.0) µg/g; 17,7 (8,7-38,9) 
µg/g in IBS-D group; 1710.0 (588 - 4260,0) µg/g in UC group; and 560.5 (177.8 - 1210.0) 
µg/g in CD group. Calprotectin concentration in IBD group including UC and CD was higher 
than IBS-D with p<0.05. The median value of CRP (range IQR) was 1,3 (0,9 – 2,3) mg/L in 
IBS-D group; 7.0 (2.4 -16.6) mg/L in UC group; and 10.1 (2.2 - 42.5) mg/L in CD group. CRP 
concentration in IBD group including UC and CD was higher than IBS-D with p<0.05. The 
median value of IL-6 (range IQR) was 2.3 (1.6 – 5.7) pg/mL in IBS-D group; 16.8 (9.4 -  47.0) 
pg/mL in UC group; and 9.4 (7.9 - 11.0) pg/mL in CD group. Calprotectin concentration in 
IBD group including UC and CD was higher than IBS-D with p<0.05. The optimal cut-off 
point of calprotectin that differentiated IBS-D from IBD was 110.5 µg/g, with sensitivity 
and specificity of 93.3% and 91.4%, respectively; of IL-6 was 7.2 pg/mL with sensitivity and 
specificity of 92.0% and 78.0%, respectively; of CRP of 2.4 mg/L had specific sensitivities 
of 83.3% and 86.0%, respectively. Conclusion: The Calprotectin immunoassay has the best 
value in discriminating between IBD and IBS-D. 
Keywords: Calprotectin, IL-6; CRP, Ulcerative colitis bleeding, Diarrhea predominant irritable bowel 
syndrome syndrome, Crohn's disease, Inflammatory bowel disease.

1.	 BACKGROUND
IBS and IBD are both common diseases and affect the gastrointestinal tract, 

psychological well-being, and quality of life. The prevalence of IBS is 5%-20% 
of the population among countries across the world (1). In the United States, 
patients were evenly distributed between IBS with diarrhea (IBS-D), IBS with 
constipation (IBS-C), and IBS with a mixed bowel pattern (IBS-M), while in 
Europe, studies have found IBS-C (45.9%) or IBS-D (50%) to be the majority 
(1). The disease is not life-threatening but prolonged which causes the patient 
to worry, stress, lose sleep, and fear of experiencing other serious diseases of 
the intestines. The disease has been known for a long time, but the pathogene-
sis of the disease is still unclear. There is no radical treatment method, and the 
treatment is still difficult. In fact, colonic mucosal biopsies of several patients 
with IBS revealed dense mast cell infiltration, which releases many mediators 
such as serine proteases. This can be the cause of the nervous excitement and 
symptoms of IBS. Furthermore, food components are thought to be aller-
gens that cross the epithelial barrier, leading to mastocyte infiltration and 
activation. Mast cells are activated like an allergic mechanism; however, the 
allergen detection and desensitization are not very sensitive; thus, it is still 
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a difficult problem to determine the cause and treat it 
completely. There are very limited data in the English 
literature regarding the prevalence and characteristics of 
IBS in the Vietnamese population (2)

IBD refers to chronic or relapsing inflammatory bowel 
diseases and includes primarily ulcerative colitis (UC) 
and Crohn's disease (CD). UC and CD are the major 
forms of inflammatory bowel disease of unknown eti-
ology. Both diseases develop a complex pathology that 
mainly affects the gastrointestinal tract and causes dif-
ferent clinical symptoms. IBD has emerged as a global 
disease with an estimated worldwide prevalence of over 
6,5 million people in 2027 (3). In Vietnam, IBD was a 
rare disease in the 70-80s, but recently, the disease has 
been on the rise. Vietnam is a rapidly developing coun-
try in Southeast Asia. the Vietnamese, like many of their 
Asian counterparts, are increasingly adopting Western-
ized diets, lifestyles, and behaviors that can increase the 
risk of IBD and UC is more common than Crohn's dis-
ease. However, there is still no accurate data on the inci-
dence of UC in Vietnam because there is no statistical 
study on UC. Patients with IBD often have a reduced 
quality of life because the disease usually develops at 
a young age with symptoms such as abdominal pain, 
diarrhea, and bloody stools and progresses cyclically 
with cycles of relapse and remission. In addition, it is 
possible to develop extra-gastrointestinal complications 
in systemic organs such as joints, skin, and eyes. The 
incidence of colorectal cancer is significantly increased 
in UC patients with extensive lesions in long duration. 
UC is not considered a disease that significantly affects 
the survival prognosis of patients, although UC patients 
have a slightly shorter survival prognosis than the gen-
eral population.

IBS-D and IBD can be differentially diagnosed based 
on symptoms, although many cases may be similar. 
Colonoscopy is still the gold standard for the differentia-
tion, assessment of inflammation, progression as well as 
monitoring of treatment of disease treatment. However, 
endoscopy is an invasive, expensive, and painful proce-
dure. In particular, endoscopy performed in children 
can lead to complications, be time-consuming and be 
quite complicated. Performing noninvasive tests such as 
calprotectin, C-reactive protein (CRP), and Interleukin 
6 (IL-6) could help in the differential diagnosis of IBD, 
IBS without limiting endoscopic procedures.

Calprotectin is considered a suitable marker to dif-
ferentiate these two diseases. Calprotectin is a protein 
complex made of calcium and zinc bound to proteins, 
capable of inhibiting the growth of bacteria. Calprotec-
tin accounts for more than 60% of the total protein in 
the cytoplasm of neutrophils. Following phagocytosis, 
neutrophils and macrophages rupture and release cal-
protectin that invades the intestinal mucosa as part of 
the inflammatory response. Fecal calprotectin is a bio-
marker specific for intestinal inflammation, a non-in-
vasive and effective parameter for diagnosing IBD, with 
high sensitivity and specificity (4). Calprotectin is also a 
useful marker for monitoring treatment and early detec-
tion of disease recurrence of these types of inflamma-

tion. Multiple studies have shown that increased fecal 
Calprotectin correlated with all major endoscopic end-
points - SES-CD (5), UCEIS (6) và Mayo Endoscopic 
Subscore (MES) (7). Some manufacturers recommend 
a fecal Calprotectin threshold of 50 µg/g for normal 
adults. However, some difficulties have arisen. Firstly, 
different methods cannot give similar quantitative 
results given the differences in clinical practices, pop-
ulation characteristics and eating habits. On the other 
hand, in the clinical context, using a reference value for 
the general population alone is unlikely to differentiate 
IBD from IBS; thus, a reference value for determining 
IBD and IBS needs to be found. 

2.	 OBJECTIVE
This study evaluated the diagnostic value of Calpro-

tectin, CRP and IL-6 in differentiating IBS-D and IBD.

3.	 MATERIAL AND METHODS
Study settings
A cross-sectional study was conducted at three ter-

tiary hospitals in Hanoi, Vietnam (Hanoi Medical Uni-
versity Hospital, Thanh Nhan Hospital, and 108 Hospi-
tal) from June 2021 to December 2022. Selection criteria 
included a) the patient was confirmed as IBS-D based 
on the ROME IV diagnostic criteria; b) Patients with UC 
and CD were confirmed based on clinical symptoms, 
colonoscopy and histopathology; c) The patients with 
IBS-D, UC, CD all had colonoscopy. Suspicious cases 
were performed with histopathological examination 
to confirm the diagnosis. Exclusion criteria included 
pregnant women associated with bacterial enteritis, a 
history of colorectal surgery, use of certain drugs such 
as NSAIDs, and prednisolone. A convenient sampling 
method was utilized. IBS-D and IBD patients had done 
medical records and control tests on the first day of 
admission, stool samples were taken before colonos-
copy. The healthy group was selected from people with 
physical examinations who did not have digestive dis-
eases or other chronic iseases.

The analysis was performed on 335 people ≥ 15 years 
of age, of which 31 people were healthy, 215 patients 
with IBS-D, 71 diagnosed with UC, 18 diagnosed with 
CD.

Sample collection methods
The LIAISON Calprotectin assay was utilized, using 

chemiluminescent immunoassay (CLIA) technology 
with two monoclonal antibodies to capture and detect 
calprotectin. This method was intended for in vitro 
diagnostic use to quantify calprotectin in human feces. 
First, calprotectin was extracted from a mixture of the 
stool sample with an extraction buffer, using either the 
weighing procedure or the LIAISON Calprotectin Stool 
Extraction Device. Next, extracted samples/calibrators/
controls were incubated with test buffers and magnetic 
beads coated with a monoclonal antibody that specifi-
cally recognizes the calprotectin complex. After anneal-
ing, all unbound materials were removed by a wash 
cycle. Next, the conjugate (monoclonal antibody recog-
nizing calprotectin bound to an isoluminol derivative) 
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was added to the reaction and incubated. Non-binding 
components were removed by a second wash cycle. 
After that, the substrate was added, and the chemilumi-
nescence reaction began. The photomultiplier measured 
the light signal as a relative light unit (RLU) and was 
proportional to the calprotectin concentration present 
in the calibrator/control/patient sample. Repeatability 

and reproducibility were validated in accordance 
with CLSI Guideline EP15A3, with results meeting 
manufacturer claims. The limitation of the tech-
nique was that patients with loose stools needed to 
accurately weigh stools; leading to collecting sam-
ples many times. In addition, stool samples were 
stable at -200C for 1 month. If left for longer, the 
calprotectin concentration would be different from 
that in the original sample, especially since this only 
occurred in groups with high calprotectin concen-

tration. The Liaison DiaSorin XL analyzer performs a 
quantitative Calprotectin test.

IL-6 performed by ACCESS Immunoassay reagent 
on UniCel DxI 800 Systems. The Access IL-6 assay is a 
paramagnetic particle, chemiluminescent immunoassay 
and is intended for use on Access immunoassay analyz-

Characteristics IBS-D IBD Control p
n 215 86 (UC:71; CD:18) 31
Gender (n%)
Male 103 (47.9) 35 (39.3) 15 (48.4)

0,3
Female 112 (52.1) 54 (60.7) 16 (51.6)
Age, mean (SD)

48.7 (13.2) 44.2 (14.5) 46.1 (11,9) 0,02
Table 1. Characteristics of patients

Characteristics IBS-D 
(1)

IBD
p-valueUC 

(2)
CD 
(3)

Common symptoms (n%) 225 71 18
Fever 0 (0%) 7 (9.9%) 2 (11.1%)
Stomach-ache 177 (82.3%) 65 (91.5%) 15 (83.3%) *0.06
Bloody stools 13 (6.0%) 50 (70.4%) 9 (50.0%) *<0.001
Blood test (median (IQR)

WBC count (G/l) 6.0 (5.0 –7.0) 8.2 (6.0 – 10.8) 6.5 (5.0 10.7) **(1), (2), (3) = 0.00
***(2), (3) = 0.14

Neutrophil (%) 57.8 
(51.7 – 62.8)

67.0 
(58.0 – 75.0)

66.2 
(55.5 – 82.2)

**(1), (2), (3) = 0.00
***(2), (3) = 0.7

Lymphocytes (%) 30.3
 (26.0 – 35.5)

25.0 
(17.6 – 31.1)

21.0 
(12.2 – 30.0)

**(1), (2), (3) = 0.00
***(2), (3) = 0.3

Erythrocyte sedimentation rate (mm) 8.0 
(5.5 – 16.0)

23.0 
(12.0 – 31.1)

13.5 
(10 – 41)

**(1), (2), (3) = 0.00
***(2), (3) = 0.2

CRP (mg/L) 1.3 (0.9 – 2.3) 7.0 (2.4 -16.6) 10.1 
(2.2 - 42.5)

**(1), (2), (3) = 0.00
***(2), (3) = 0.2

IL-6 (pg/mL) 2.3 (1.6 – 5.7) 16.8 (9.4 – 
47.0)

9.4 (7.9 – 
11.0)

**(1), (2), (3) = 0.00
***(2), (3) = 0.1

Calprotectin ( µg/g ) 17.7 (8.8 – 38.9) 1710.0 
(588.0 - 4260.0)

560.0 
(177.8 - 
1210.0)

**(1), (2), (3) = 0.00
***(2), (3) = 0.005

Protein (g/L) 75 
(71.5 – 77.1)

66.7 
(60.0 –75.2)

68.5 
(62.7 -73.1)

**(1), (2), (3) = 0.00
***(2), (3) = 0.8

Albumin (g/L) 43.3 
(41.2 – 45.8)

37.4 
(33.3 - 41.6)

37.0 
(32.5 -39.3)

Sodium (mmol/L) 139 
(137.0 – 140.0)

138.0 (136.0 
-139.0)

137 
(135 – 139.2)

**(1), (2), (3) = 0.001
***(2), (3) = 0.9

Hemoglobin (g/L) 145.0 
(138.0 – 155.0)

129.0 
(110 -145)

119.0 
(98.7 – 144.3)

**(1), (2), (3) = 0.00
***(2), (3) = 0.3

pH 6.0 (5.0 – 6.5) 5.9 (5.0 – 7.0) 5.5 (5.0 – 6.3) **(1), (2), (3) = 0.92
***(2), (3) = 0.8

Intestinal microbiota: n (%)
Scattered 1 (0.5%) 10 (14.1%) 1 (5.6%)

0.04
Mainly Gram-negative bacteria 156 (72.6%) 30 (42.3%) 6 (33.3%)
Mainly Gram-positive bacteria 25 (11.6%) 24 (33.8%) 4 (22.2%)
Bala4 33 (15.3%) 7 (9.9%) 7 (38.0%)

Table 2. Symptoms of patients. *One-way ANOVA; ** Kruskal – Wallis test; *** Mann-Whitney test, Abbreviation: IBS-D: Irritable 
bowel syndrome-diarhea; IBD: Inflammatory bowel disease; UC: ulcerative colitis; CD: Crohn’s disease, Table 3 shows that 
Calprotectin had the highest AUC value for differentiating IBS from IBD at 0.978. IL-6 and CRP were also tests that could determine 
IBS from UC with p<0.05, AUC of 0.87 and 0.88, respectively.
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ers (8). CRP performed on AU 680 
system by Beckman Couter CRP 
Latex reagent (9) 

Statistical analysis
Data were analyzed using SPSS 

20.0 software. χ2 test, One-way 
ANOVA, Kruskal-Wallis and 
Mann-Whitney test were used to 
compare characteristics among 
IBS-D, UC and CD patients. The 
sensitivity and specificity of dif-
ferent biomarkers were computed 
for differentiating IBS-D and IBD. The receiver operat-
ing characteristic (ROC) curve and Area under curve 
(AUC) was used to determine diagnostic values of Cal-
protectin, CRP and IL-6 in differentiating IBS-D and 
IBD. Multivariate logistic regression was performed. A 
p-value of less than 0.05 was used for detecting statisti-
cal significance.

Ethical approval
The Hanoi People's Committee approved the study 

under Decision No. 3723/QD-UBND dated January 27, 
2021, and approved by the Ethics Committee of Thanh 
Nhan Hospital for the study according to Decision No. 
31/BVTN-HDĐĐ.

4.	 RESULTS
Table 1 shows no difference was found regarding gen-

der and age among IBS-D, UC and CD patients (p>0.05). 
There was no difference in symptoms of abdominal pain 

in patients with IBS, UC, and CD. Results of erythrocyte 
sedimentation rate, blood leukocyte counts, IL-6, and 
CRP levels were higher in the UC, and CD groups com-
pared with IBS. There was no difference in these inflam-
matory indices in the UC group compared with the 
CD group. The results of lymphocytes in the IBS group 
were higher than in the UC and CD groups (p<0.05). 
The determination of intestinal microbiota was mainly 
Gram-negative (p<0.001).

Table 2 shows that the concentration of calprotectin 
in human feces was higher in the UC group than in the 
IBS-D group (p<0.05). Calprotectin concentrations were 
not different in the UC and CD groups, IBS and healthy 
groups

Table 3 shows that Calprotectin had the highest AUC 
value for differentiating IBS from IBD at 0.978. IL-6 and 
CRP were also tests that could determine IBS from UC 
with p<0.05, AUC of 0.87 and 0.88, respectively.

Table 4 presents the results of multivariable logistic 
regression analysis, showing that calprotectin concen-
tration was a predictor of IBD with p<0.05, OR=1.007, 

95%CI=1.002-1.013.
Table 5 shows that Calprotectin and white blood cell 

count varied according to the severity of UC (Based on 
the Mayo scale). There was no difference in Calprotectin 
and other inflammatory indices according to lesion site.

Test Healthy people IBS-D
IBD p-value

UC CD
IBS-D vs IBD: p <0.001
IBS-D vs UC : p < 0.001
IBS-D vs healthy people: p = 0.6
UC and CD : p = 0.005

n 31 215 71 18
Min/Max 5.0/141.0 2.2/645.2 11.6/29800 5.6/5800

Median (IQR) 20 (6.0 – 34.0) 17.7 
(8.8 – 38.9)

1710.0 
(588.0 - 4260.0)

560.0 
(177.8 - 1210.0)

Table 3: Concentrations of calprotectin (µg/g) in healthy and IBS-D, UC and CD patients

Figure 1. Diagnostic values of Calprotectin (µg/g); IL-6 (pg/mL); 
CRP (mg/L) and Erythrocyte sedimentation rate in differentiating 
IBS-D and IBD

AUC 95% CI P Cut-off
Calprotectin

Sensitivity 
(%)

Specificity 
(%)

Calprotectin (µg/g)  0.990 0.97-1.0 <0.001 110.5 93.3 91.4
IL-6 (pg/mL) 0.86 0.77-0.95 <0.001 7.2 92.0 78.0
CRP (mg/L) 0.89 0.8-0.97 <0.001 2.4 83.3 86.0
erythrocyte sedimen-
tation rate (mm) 0.70 0.59-0.81 0.001 16.4 64.2 78.0

Table 4: Diagnostic values of IBD and IBS-D of calprotectin, IL6, CRP, and erythrocyte 
sedimentation rate. Abbrev: AUC: Area under the curve

Characteristics OR 95%CI p
White blood count (G/l) 1.5 0.64-1.57 1.00
Calprotectin (µg/g)  1.007 1.002 – 1.013 0.01
CRP (mg/L) 1.04 1.01 – 1.07 0.4
Erythrocyte sedimenta-
tion rate (ESR) (mm/h) 0.995 0.86 – 1.14 0.8

IL-6 (pg/mL) 1.028 0.98 – 1.073 0.5

Table 5: Analysis of the value of calprotectin, CRP, IL-6 in 
predicting Inflammatory bowel disease
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5.	 DISCUSSION
Epidemiologically, IBS occurs at all ages, most com-

monly in women, IBD occurs at ages 15-30 regardless 
of gender (10).. In this study, the average age of IBS-D 
patients was higher than IBD (Table 1). According to 
research by Vicente-Steijn, R et al., median age of IBS 
patients: 36 (17), UC: 47 (30), CD: 37 (25). In general, 
research around the world suggests that the majority 
of patients with inflammatory bowel disease are first 
diagnosed between the ages of 30 and 50 (11). The age 
of diagnosis is within the working age, so it affects the 
quality of life. quality of life and social labor productiv-
ity. The average age at diagnosis is higher in Asian coun-
tries than in Western countries (12). We found that the 
proportion of women with the disease was higher than 
that of men in both IBD and IBS groups. According to 
research by Vicente-Steijn R, the incidence in women is 
higher than in men in both IBS, UC and CD groups (13). 
According to Jha, A. K. et al., the age of IBD onset is 
35 years (range 14–60), with a male-to-female ratio of 2: 
The rate of men and women suffering from the disease 
varies between regions, possibly due to eating habits, 
stress, anxiety, and changes in microbiota in different 
geographical areas. Most studies show that there are no 
gender differences in patients with IBD and IBS and that 
the disease can occur in both men and women (14).

IBS-D and UC share many similarities in symptoms, 
such as abdominal pain, bloating, and diarrhea, result-
ing in difficulty in diagnosis. After assessing the clinical 
symptoms, we found that abdominal pain was present 
in most of the patients, and there was no difference in 
the IBS-D, UC, and CD groups. Although there was a 
difference in the rate of fever in the UC group compared 
with the IBS-D group, the proportion of patients with 
fever was low; therefore, fever had little value in distin-
guishing these two groups of diseases. Fatigue, weight 
loss, and bloody stools were more common in the IBD 
group than in the IBS-D group. In the opinion of clini-
cians, alarm signs such as fever, weight loss, anorexia, 
bloody stools, vomiting, and anemia are characteristic 
features of IBD (10). Pain symptoms in IBS are often 
due to stretching of the intestinal wall and can go away 
after defecation, while pain symptoms in IBD are often 
related to intestinal nerves, the pain is more persistent 
and does not go away after defecation.

In cases of UC, electrolyte disturbances, especially 
hyponatremia, were observed due to fecal sodium loss. 
The study results showed that protein, sodium, and Hb 
levels decreased in the UC and CD groups compared 
with the IBS group. We found a reduction in hemoglo-
bin in the CD group compared with UC, although the 
rate of hematuria was lower in the CD group than in the 
UC group. Anemia is closely related to quality of life and 
is an important issue in treating chronic patients. There 
are many causes of anemia in UC patients. Chronic 
blood loss from the gastrointestinal tract leads to anemia 
and iron deficiency. Some inflammatory cytokines that 
can inhibit erythropoietin synthesis also lead to ane-
mia. Folic acid deficiency can be caused by diet or as a 
side effect of sulfasalazine and methotrexate. In Crohn's 

disease, anemia is also caused by decreased absorption 
of vitamin B12 and folic acid in the terminal ileum and 
duodenum and decreased iron absorption in the duode-
num (15). In severe cases, massive gastrointestinal blood 
loss can lead to severe anemia.

The pathological causes of IBD and IBS-D are both 
unclear. The complex pathogenesis of IBS-D includes 
many factors, such as changes in intestinal motility, vis-
ceral sensation, alterations in the gut-brain axis, micro-
biota, bile acid metabolism, and intestinal permeability. 
In addition, immune activation may be associated with 
mild inflammation. Colonic mucosal biopsies of approx-
imately two-thirds of patients with IBS-D showed dense 
mast cell infiltration, which released multiple mediators, 
such as serine proteases, which might be the cause of 
euphoria and IBS-D symptoms. Furthermore, food com-
ponents and antigens are thought to cross the leaky epi-
thelial barrier, leading to mast cell infiltration and acti-
vation and IBS-D symptoms. In UC patients, increased 
immune system activity, altered enteric nervous system, 
increased ganglion cells, and inflammatory cell infiltra-
tion were observed. 

 The tests related to inflammation that are prioritized 
include measuring the number of white blood cells, CRP 
concentration and erythrocyte sedimentation rate. The 
median values of white blood cell count, CRP concen-
tration, and erythrocyte sedimentation rate in patients 
with IBD were higher than those in the IBS patient 
group (with p < 0.05), this result is also consistent with 
the study of Kaiser -T et al (16). According to the obser-
vations of Dhaliwal, A. and CS on 311 patients with 
functional gastrointestinal (GI) disease, IBD and IBS, 
the CRP concentration in the IBS patient group was 13 
(SD: 4.6), active IBD. is 15 (±17), stable IBD is 14 (±43). 
The authors suggest that C-reactive protein and eryth-
rocyte sedimentation rate are tests commonly used by 
clinicians to determine the probability of patients having 
inflammatory bowel disease with functional disorders. 
Using CRP and erythrocyte sedimentation rate has high 
sensitivity but low specificity to differentiate IBD and 
IBS, so it is valuable to monitor disease progression (17) 
The non-specific inflammatory manifestations increase 
the response of CRP, IL-6, and leukocytes in the blood. 
The study results showed that there was an increase in 
leukocytes, CRP, erythrocyte sedimentation rate, IL-6 in 
the IBD group, especially UC, than in the IBS-D group.

Calprotectin is a calcium and zinc binding protein of 
the S-100 family of proteins, mainly found in neutro-
phils, monocytes, macrophages and epithelial cells in 
the inflammatory response to inflammatory cells that are 
accumulated in the mucosa. The presence of calprotec-
tin in the stool is a consequence of neutrophil migration 
into the digestive tissue due to an inflammatory process. 
Calprotectin is then released in the stool, which can be 
measured using an enzyme-linked immunoassay. Fecal 
calprotectin concentrations correlate well with enteritis, 
and fecal calprotectin is used as a biomarker in gastro-
intestinal disorders. Calprotectin is a sensitive marker 
for inflammation in the gastrointestinal tract and is use-
ful in differentiating IBD from irritable bowel syndrome 
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IBS. In addition, Calprotectin is used to diagnose, moni-
tor disease activity, guide treatment, and predict disease 
recurrence and postoperative recurrence in IBD. Fecal 
calprotectin's potential role in treating infectious gastro-
enteritis, acute appendicitis, peptic ulcer disease, cystic 
fibrosis, celiac disease, and graft-versus-host disease. In 
recent years, some studies have shown that calprotectin 
has a differential diagnosis value of up to 90% of IBD and 
IBS. However, sensitivity and specificity at a given cut-
off point have optimal cut-off values. Furthermore, there 
are differences between assays; thus, further studies are 
needed to clarify the role and value of the calprotectin 
cut-off point in diagnosing IBD and IBS (18). 

The study results showed no difference in Calprotec-
tin levels in the healthy group and the IBS-D group, nor 
was there any difference in Calprotectin levels in the UC 
and CD groups. Several studies reported higher Cal-
protectin concentrations in the IBD group than in the 
healthy group and confirmed a reference value of 50 g/g 
as the upper limit. Another study suggested values up to 
112 g/g in people over 60 years of age and up to 186 g/g 
in children 2 to 9 years of age, as the reference range for 
fecal Calprotectin in healthy individuals (19). The Cal-
protectin concentration in IBD patients observed to be 
significantly higher in IBS and had differences value.

better than CRP and ESR (20, 21). During the process 
of measuring calprotectin concentration, we recorded 
very high differences in some individuals of up to 40% 
- 200%, suggesting that a single determination of calpro-
tectin may not be enough for diagnosis and follow-up 
treatment effectiveness. This high variability may 
partly be due to the variability of the extraction process 
because the relative amount of water in the stool can 
change during the day, on the other hand, because the 
correct location of the lesion (bloody mucus) may not 
be collected. Therefore, repeated determination of fecal 
calprotectin may be useful in monitoring and detecting 
patients whose values lie in the gray zone.

	
The overlap in clinical features between IBS-D and 

IBD leads to more frequent endoscopy, an invasive 
procedure that causes discomfort during the prepara-
tion for colonoscopy and up to several days. After the 
screening, especially in children, finding a cut-off value 
of Calprotectin that can distinguish between IBS-D and 
IBD is essential. Pous-Serrano et al. studied patients 
undergoing small bowel resection for Crohn's disease. 
They showed that preoperative fecal calprotectin values 
were significantly associated with the degree of histo-
logical inflammation (score of Chiorean) in lesions with 
IBD in surgical specimens. A cut-off value of 170 μg/g 
had a sensitivity of 81% and a specificity of 85% for the 
diagnosis of moderate or severe inflammation. Regres-
sion analysis showed the probability of more or less 
inflammation based on preoperative calprotectin values 
(22, 23, 24).

The results show that along with other inflammatory 
tests such as CRP, white blood cell count, IL-6, erythro-
cyte sedimentation rate, Calprotectin was still the most 
valuable indicator regarding sensitivity and specificity. 

Calprotectin cut-off value of 110.5 µg/g was found to 
differentiate IBD from IBS-D with sensitivity and spec-
ificity of  93.3% and 91.1%. In another study performed 
on 76 patients with ulcerative colitis, a sensitivity of 
98% and specificity of 96% at a threshold of 188 μg/g 
were reported in this regard (25). The study results also 
showed that Calprotectin was significant in differentiat-
ing IBD and IBS-D but could not use this test to distin-
guish between UC and CD (p>0.05). Regression analysis 
with the participation of calprotectin and some com-
monly used tests to determine IBD, such as CRP, IL-6, 
white blood cell count, and erythrocyte sedimentation 
rate showed that calprotectin was an independent pre-
dictor of IBD. with IBD regardless of changes in other 
indicators. We have found that laboratory parameters 
such as CRP, IL-6, WBC, and erythrocyte sedimenta-
tion rate predicted IBD, but calprotectin was the most 
valuable test. In addition to the value of discriminating 
between IBS-D and IBD, calprotectin is also valuable in 
assessing the extent of the damage. The study showed 
that compared with other inflammatory tests, calpro-
tectin and white blood cell count increased with lesion 
activity and there was no difference in lesion location. 
Although calprotectin effectively differentiated IBD and 
IBS, it could not distinguish between Crohn's disease 
and ulcerative colitis and could not locate lesions in the 
intestine (Table 6) .

6.	 CONCLUSION
Calprotectin test had good value in differentiating 

UC and IBS with clinical diarrhea. However, further 
research is required to confirm the diagnostic value of 
Calprotectin in clinical practice.
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