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Fecal calprotectin in assessment of ulcerative colitis activity 1 

 2 

ABSTRACT          3 

Background: It is important to evaluate the activity of inflammatory bowel disease ( IBD) for the treatment. Fecal 4 

Calprotectin has been shown to be excellent marker of intestinal inflammation because it is simple, rapid, sensitive, 5 

specific, inexpensive and noninvasive to detect and monitor intestinal inflammation.  6 

Aim: The aim of this prospective study was to evaluate the role of fecal calprotectin in diagnosis and assessment of 7 

activity of ulcerative colitis 8 

Methods: Prospective cross sectional study was conducted to involve thirty patients with UC and five as control. 9 

The included patients attended the gastrointestinal endoscopy clinic of the departments of internal medicine in AL-10 

Quwayiyah General Hospital, Riadh, KSA. The study was carried out for six months from August – 2015 to January 11 

– 2016. All patients underwent lower GI fiberoptic endoscopy (proctosigmoidoscopy, ES450WE5- Fujinon and 12 

colonoscopy, EC 530 WL-Fujinon) with multiple biopsies from each patient and sent to histopathology laboratory. 13 

The patients’ disease activities were assessed according to Montreal classification and Mayo subscore. Calprotectin 14 

was measured by enzyme linked immunosorbent assay（ELISA）method（Calprotectin ELISA Kit, 15 

Immundiagnostik AG, Bensheim, Germany). CRP and ESR were measured in the clinical laboratory, AL-16 

Quwayiyah General Hospital, Riadh, KSA, based on the instructions provided by the reagent manufacturer. 17 

Results: Of the patients 25 presented by active UC ranging from mild to severe picture and 5 patients were in 18 

remission. According to endoscopic Mayo score: 5(16.67) showed Mayo score 0(remittent patients); 8(26.67%) 19 

showed Mayo score 1; 13(43.33%) showed Mayo score 2;  4(13.33%) showed Mayo score 3. The extent of UC 20 

according to Montreal classification was total (extensive) colitis 6(24%); left-sided colitis, 12(48%); and proctitis, 21 

7(28 %). There was a high significant difference in the fecal calprotectin concentration between the patients with 22 

active UC and the patients with inactive UC (P < 0.001). The FC concentration was  significantly greater in the 23 

patients with inactive UC than in the controls (P < 0.001). As regard CRP and ESR; the patients with active UC had 24 

higher levels of CRP and ESR than the patients with inactive UC and the controls (P < 0.001), but there was no 25 

significant difference between the patients with inactive UC and the controls Calprotectin had a good correlation 26 

with the disease activity that the concentration was greater in severe cases than in moderate and mild cases and this 27 

difference was highly statisticaly significant (P<0.001). 28 

Also CRP concentration in severe cases was greater than in moderate and mild cases and in comparison the 29 

difference was statisticaly significant(P<0.002). ESR concentration was higher in severe cases than moderate and 30 

mild cases but there was only   statistical significant difference as regard severe and mild cases not between 31 

moderate and mild cases.. 32 

Conclusion: Fecal calprotectin is a biomarker that could differentiate active from inactive UC and our results 33 

suggest that FC can be used as a valuable, simple, noninvasive diagnostic tool for UC  compared with other markers 34 

such as CRP and ESR. Keywords: ulcerative colitis, fecal calprotectin and  enzyme linked 35 

immunosorbentassay（ELISA). 36 

 37 
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INTRODUCTION: 40 

Ulcerative colitis (UC) is a chronic, idiopathic inflamatory bowel disease characterized by 41 

remission and exacerbation of disease activity [1]. 42 

It is important to evaluate the activity of the disease for the treatment of IBD. The evaluations of 43 

the activity of IBD have been mainly achieved by clinical, laboratory and endoscopic disease 44 

activity indices. C-reactive protein(CRP), erythrocyte sedimentation rate and white blood cells 45 

are widely used as noninvasive parameters for IBD [2,3]. But none of them are specific for gut 46 

inflammation [4]. Colonoscopy and biopsy are useful in the assessment of intestinal mucosa 47 

inflammation of patients with UC, but these examinations can be a heavy burden to the patient 48 

[5,6]. A number of neutrophil-derived proteins in stools have been studied, including fecal 49 

calprotectin[3]. Fecal biomarkers are valuable tools because of  simple, rapid, sensitive, specific, 50 

inexpensive and noninvasive to detect and monitor intestinal inflammation in IBD [7]. Fecal 51 

Calprotectin has been shown to be excellent marker of intestinal inflammation, as it reflects the 52 

migration of neutrophils through the inflamed bowel wall to the mucosa[8]. 53 

Fecal calprotectin (FC), a 36-kDa calcium and zinc binding protein, represents 60% of the 54 

cytosolic protein in the granulocytes[3]. The amount of calprotectin in feces is therefore 55 

proportional to the amount of neutrophil migration from the inflamed bowel wall to themucosa 56 

[9]. Additionally, the FC concentration is stable for up to 7 days at room temperature and 57 

resistant to degradation [10]. Compared with conventional serum markers, FC is a more 58 

promising marker for assessing intestinal activity with endoscopy as a reference [11].FC has a 59 

good diagnostic precision forthe differentiation of organic and functional intestinal diseases. A 60 

high concentration of calprotectin in feces 61 

represents a strong argument to carry out a colonoscopy in order to rule out the presence of IBD 62 

or other organic pathologies. Parallelism between FC levels and IBD activity has been 63 

confirmed, although this fecal marker appears to better reflect the disease activity in UC than in 64 

CD. The capacity of FC’s to predict relapse of IBDs is promising. It has been suggested that, in 65 

IBD patients receiving treatment, a normalization or decrease in FC concentrations is an accurate 66 

indicator of endoscopic healing. Greater FC concentration has been found in asymptomatic first-67 
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degree relatives of patients with IBD, suggesting that there is a high prevalence of subclinical 68 

intestinal inflammation in them [12]. 69 

SUBJECTS AND METHODS 70 

Study subjects: 71 

Thirty patients with UC and five as control were included at AL-Quwayiyah General Hospital, 72 

Riadh, KSA. The study was carried out for six months from August – 2015 to January – 73 

2016.The included patients attended the gastrointestinal endoscopy clinic of the departments of 74 

internal medicine in AL-Quwayiyah General Hospital, Riadh, KSA. Twenty five patients came 75 

presented with manifestations of active UC mainly in the form of bleeding per rectum, chronic 76 

dysentery, chronic diarrhea with mucous and five patients were asymptomatic and came for 77 

follow up. All patients underwent lower GI fiberoptic endoscopy(proctosigmoidoscopy, 78 

ES450WE5- Fujinon and colonoscopyEC 530 WL-Fujinon) with multiple biopsies from each 79 

patient, from the site of the lesions. Sterile biopsy forceps were used and the flexible endoscopies 80 

and biopsy forceps were sterilized by cidex for at least 20 minutes , then washed with sterile 81 

saline . The biopsies preserved in formaline 10% and sent to histopathology laboratory in the 82 

regional laboratory and blood bank, Riadh, KSA.The patients’ disease activities were assessed 83 

according to Montreal classification which assesses the extent of disease and severity of 84 

symptoms, both of which have important prognostic value. The extent of disease is classified as 85 

mucosal changes on endoscopy limited to the rectum (E1), the left side of the colon, (E2) and 86 

beyond the splenic flexure (E3). The symptom severity score ranges from none (S0) to severe 87 

systemic manifestations(S3) [13]. Also the disease activity assessed by Mayo subscore, while the 88 

clinical remission defined as total subscore< 1 with no rectal bleeding[14]. Of the patients, 25 89 

were hospitalized. 90 

Control group consisted of five healthy subjects who showed no evidence of clinical 91 

manifestation or laboratory investigation suggesting UC and no abnormalities detected under  92 

sigmoidoscopy and colonoscopy. 93 

Demographic characteristics were shown in table ( 1  ). Informed consents were obtained from 94 

all patients and subjects. 95 
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Stool  collection and measurement of fecal calprotectin: 96 

Fecal samples were taken within one week before or after endoscopic examination and the stool 97 

samples were stored at -70℃  until the time of measurement. 98 

Calprotectin was measured by enzyme linked 99 

immunosorbentassay（ELISA）method（Calprotectin ELISA Kit, Immundiagnostik AG, 100 

Bensheim, Germany). CRP and ESR were measured in the clinical laboratory, AL-Quwayiyah 101 

General Hospital, Riadh, KSA, based on the instructions provided by the reagent manufacturer.  102 

Ethical considerations 103 

All included patients provided informed consent at enrollment after being informed of the study 104 

purpose and the nature of the procedures involved. 105 

Statistical analysis . 106 

 The collected data were tabulated and analyzed using SPSS version 16 soft ware (SpssInc,  107 

Chicago, ILL Company). Categorical data were presented as number and percentages while 108 

quantitative data were expressed as mean ± standard deviation, median and range. Chi square test 109 

( X2), or Fisher's exact test (FET), “Z” test were used to analyze categorical variables. 110 

Quantitative data were tested for normality using KolomogrovSmirnove test, and proved to be 111 

non parametric. So, Mann Whitney U (MWU) test, Krauskal Wallis test (KWT) was used at 0.05 112 

level of significance. Significant KWT was followed by post hoc multiple comparisons using 113 

Bonferroni adjusted Mann Whitney U test at adjusted P=0.017 to detect significant pairs. ROC 114 

curve was used to determine cutoff value of FC, CRP &ESR with optimum sensitivity and 115 

specificity in prediction of UC activity. 116 

P value >0.05 is  non significant (NS) 117 

P<0.05 is significant (S) 118 

P≤0.001 is highly significant (HS) 119 

 120 

 121 
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RESULTS 122 

In this study 30 patients with UC and 5 as controls were allocated and The main demographic 123 

variables of the included patients are presented in (Table 1).the mean age was 41.8±13 in the UC 124 

patients and was 32.9±8.92 in the control group, and 19(63.33%) were males among the UC 125 

patients. The mean duration of the UC was 13.6±9.4 years. 126 

Colonoscopic findings: 127 

Of the patients 25 presented by active UC ranging from mild to severe picture and 5 patients 128 

were in remission. According to endoscopic Mayo score:5(16.67)showed Mayo score 0(remittent 129 

patients);8(26.67%) showed Mayo score 1;13(43.33%)showed Mayo score 2;  4(13.33%) 130 

showed Mayo score 3. 131 

The extent of UC according to Montreal classification was total(extensive) colitis 6(24%); left-132 

sided colitis, 12(48%); and proctitis, 7(28 %). 133 

Concentrations of fecal calprotectin, CRP and ESR in patients with UC and in controls: 134 

 There was a high significant difference in the fecal calprotectin concentration between the 135 

patients with active UC and the patients with inactive UC (P < 0.001) (Table2 , Figure 1 ). 136 

The FC concentration was  significantly greater in the patients with inactive UC than in the 137 

controls (P < 0.001). 138 

As regard CRP and ESR; the patients with active UC had higher levels of CRP and ESR than the 139 

patients with inactive UC and the controls (P < 0.001), but there was no significant difference 140 

between the patients with inactive UC and the controls. 141 

The concentrations of fecal calprotectin, CRP and ESR with the disease activity (Mayo 142 

score) in UC patients: 143 

As shown in table 3 and Figure 2, the concentrations of fecal 144 

Calprotectin had a good correlation with the disease activity that the concentration was greater in 145 

severe cases than in moderate and mild cases and this difference was highly statistically 146 

significant(P<0.001). 147 
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Also CRP concentration in severe cases was greater than in moderate and mild cases and in 148 

comparison the difference was statistically significant (P<0.002). 149 

ESR concentration was higher in severe cases than moderate and mild cases but there was only   150 

statistical significant difference as regard severe and mild cases not between moderate and mild 151 

cases. 152 

Results of receiver–operator characteristic analyses. 153 

Figure 3 shows the ROC graphs for FC,CRP and ESR values. TheAUC with 95% confidence 154 

interval (CI) of all biomarkers is shownin Table 4. Specificity was highest for fecal calprotectin, 155 

and lowest for ESR. The specificity rates for fecal calprotectin, CRP and ESR  were 90%,80% 156 

and 70% respectively. The sensitivity for fecal calprotectin was relatively high, but was 157 

relatively low for CRP and was lowest for ESR. The sensitivity rates for fecal calprotectin, CRP 158 

and ESR were 96%, 88% and 84%, respectively. The ROC curves showedthe trade-off between 159 

specificity and sensitivity for fecal calprotectin (the area under the curve, AUC, 0.954; 160 

95%CI0.89-1.0; P < 0.001), for CRP (AUC, 0.944; 95%CI 0.87-1.0; P < 0.001) and forESR 161 

(AUC, 0.812;95%CI0.63-0.99; P < 0.001). The AUC of fecal calprotectin was relatively greater 162 

than that of CRP and was more greater than ESR  163 

Table ( 1  ): Demographic data of the subjects 164 

variable UC 
(n=30) 

Control  
(n=5) 

Test of sig P 

Gender(NO.male 
/female) 

19/11 5/0 FET 0.26 
(NS) 

Age (yr. mean, range) 41.8±13.1(25-
64) 

32.9±8.92(28-40) MWU=1.23 0.22 
(NS) 

Disease duration(yr. 
mean, range) 

13.6±9.4 (0-32) - --- --- 

Active smoker 8/30(26.67%) 1/5(20%) Z=0.32 0.75 
(NS) 

Family history 5/30(16.67) 2/5(40) Z=1.2 0.22 
(NS) 

Extra-intestinal 
manifestations 

4/30(13.33) 0.0 Z=0.89 0.38 
(NS) 

Extent of 
disease(montreal 
classification)(n=25) 
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E1 
 
E2 
 
E3 

7(28%) -- 

12(48%) --- 

6(24%) --- 

Mayo score(endoscopic 
item): 
0(healthy&inactive)  
1 
2 
3 

    
5(16.67%) 5(100%) X2=14.6 0.002 

 (S) 8(26.67%) 0.0 
13(43.33%) 0.0 
4(13.33%) 0.0 

 165 

Table ( 2 ):Comparing the studied groups regarding FC, CRP and ESR 166 

Variable   Active UC 
(N=25) 

Inactive UC 
 (N=5) 

Controls 

(N=5) 

KWT P 

Mean 

±SD 

Median 

(Range) 

Mean 

±SD 

Median 

(Range) 

Mean 

±SD 

Median 

(Range) 
FC 

346.6†‡ 
±417.6 

200.2 
(39.88-
1899.19
) 

42±10.3
† 

 40 
(30-55) 

 

14.8±4.

3 

15 

 (10-20) 

20.6 <0.001 

(HS) 

CRP 22.3†‡ 
±19.5 

19 
(5-100) 

6.6±2.4 
6 
(4-10) 

4±1.2 4 

(2-5) 

17.3 <0.001 

(HS) 
ESR 31.4†‡ 

±14.5 
25 
(12-60) 

10.2±3.
4 

11 
(6-15) 

6.2±2.6 5 

(4-10) 

20.7 <0.001 

(HS) 

†→Sig in comparison with controls 167 

‡→ Sig in comparison with inactive 168 

KWT→KrauskalWalis Test (posthoc multiple comparisons were done using Bonferroni adjusted 169 

Mann Whitney U test at adjusted P at 0.017) 170 

 171 

 172 

 173 
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 174 

 175 

Figure (1): concentration of FC in the UC patients and controls. P1 between active and 176 

inactive,P2 between inactive and controls and P3 between active and controls 177 

 178 

Table ( 3 ):Comparing FC, CRP and ESR among active UC patients according to Mayo 179 

score 180 

Variable   Mild active UC 
(N=8) 

Moderate active UC 
 (N=13) 

Severe active UC 

 (N=4) 
KWT p 

Mean 

±SD 

Median 

(Range) 

Mean 

±SD 

Median 

(Range) 

Mean 

±SD 

Median 

(Range) 
FC 

83.8 
±25.8 

 90.6 
(39.88-
122.43) 

255.6 
±92.3 

220.8  
(131.17-
425.81) 

1167.8†‡ 

±490.6 

948 

(876.12-

1899.18) 

19.8 <0.001 

(HS) 

CRP 
10.4±4.7 

9.5 
 (5-18) 

20.7±8.9 
20 
 (7-35) 

51.3†‡ 

±34.2 

40 

(25-100) 

12.5 0.002 

(S) 
ESR 

20.1±6.3 
18.5 
 (15-35) 

32.5 
±13.5 

 30 
(12-55) 

50±7.1† 47.5 

(45-60) 

10.9 0.004 

(S) 

 †→Sig in comparison with mild 181 

‡→ Sig in comparison with moderate 182 
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KWT→KrauskalWalis Test (posthoc multiple comparisons were done using Bonferroni adjusted 183 

Mann Whitney U test at adjusted P at 0.017) 184 

 185 

Figure (2): concentration of FC in UC patients as regard grades of activity,P1 between mild 186 

and severe,P2 between moderate and severeandP3 between mild and moderate 187 
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 188 

Figure (3):ROC curve for the validity and predictivity of FC, ESR and CRP in prediction 189 

of active UC 190 

Table ( 4 ):Specificity and sensitivity for fecal calprotectin, CRP and ESR . 191 

Score 
(cut-off) 

Sens% Spec% PPV% NPV% Accuracy
% 

AUC 95%CI P 

FC> 
57.76 
µg/g 

96% 90% 96% 90% 94.3% 0.954 0.89-1.0 <0.001 (HS) 

CRP>7.5 
mg/l 

88% 80% 91.7% 72.7% 85.7% 0.944 0.87-1.0 <0.001 (HS) 

ESR>15.
5 mm/h 

84% 70% 87.5% 63.6% 80% 0.812 0.63-0.99 0.004 (S) 

 192 

 193 

 194 

DISCUSSION 195 

Chronic remission and exacerbation of inflammation of the gastrointestinal tract is the hallmark 196 

of UC. infiltration of the neutrophils into the inflamed mucosa at an early stage of inflammation 197 

is considered One of the most prominent histological features observed in UC. Neutrophils are a 198 

major source of inflammatory cytokines one of them is the fecal calprotectin[15,16]. 199 
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Routine colonoscopy in patients with UC is costly, invasive and has associated morbidity and 200 

mortality. Serum markers of inflammation such as C reactive protein (CRP) and erythrocyte 201 

sedimentation rate (ESR) in isolation are not sufficiently sensitive or specific for the diagnosis of 202 

UC [17]. 203 

In the current study the mean age was 41.8±13 in the UC patients and most of the patients were 204 

males 19/30 (63.33%)  and this is in agreement with Yamaguchi., 2016 who found that mean age 205 

was around 45 and most of patients were males in his study[18].     206 

In the present study according to endoscopic Mayo score:5(16.67) showed Mayo score 207 

0(remittent patients); 8(26.67%) showed Mayo score 1; 13(43.33%) showed Mayo score 2;  208 

4(13.33%) showed Mayo score 3 this was similar to  a study carried out by Takashima et al., 209 

2015 who found that most of cases with active UC were May score 2 followed by Mayo score 1 210 

then lastly May score 3[19]. 211 

The extent of UC in this study was total (extensive) colitis 5(20%); left-sided colitis, 9(36%); 212 

and sigmoidoproctitis, 11(44%) and this was similar to the results of Langholz et al., 1994 who 213 

found that approximately 45% of patients have colon inflammation limited to the rectosigmoid, 214 

35% have inflammation extending proximal to the sigmoid, and 20% have extensive colitis[20]. 215 

The presence of active gut inflammation in patients with 216 

IBD is associated with an acute phase reaction and migration 217 

of leucocytes to the gut, and this is translated into the production of several proteins, which may 218 

be detected in 219 

serum or stools[3]. On resolution of 220 

the event which triggered the production of these proteins, 221 

their concentrations will return to normal levels but not all 222 

with the same speed[21]. 223 

ESR depends on the plasma concentration and on the number and size of the erythrocytes [22]. 224 

Compared with CRP, ESR will peak much less rapidly and may also take several days to 225 

decrease, even if the clinical condition of the patient or the inflammation is ameliorated. [20]. 226 

The ESR is a crude assessment of disease activity. In ulcerative colitis (UC), where clinical, 227 

endoscopic and histological activity is used to assess the overall disease, the correlation between 228 

ESR and disease activity is good. However,it may be normal in proctitis and 229 

proctosigmoiditis[23]. 230 



 

12 

 

In the present study  the patients with active UC had higher levels of CRP and ESR than the 231 

patients with inactive UC and the controls (P < 0.001), but there was no significant difference 232 

between the patients with inactive UC and the controls and this was in agreement with Xiang et 233 

al., 2008 who found that The patients with active UC had higher levels of CRP and ESR than the 234 

patients with inactive UC and the controls (P < 0.05), but there was no significant difference 235 

between the patients with inactive UC and the controls[24]. Elevated ESR and CRP values in 236 

patients with active UC have been reported by other studies [17, 24]. Moreover, Canani et 237 

al.,2006 and Langhorst et al., 2008 reported high specificity, both for CRP and ESR, although 238 

with a markedly lower sensitivity than fecal markers in the diagnosis of disease activity in 239 

IBD[25,26]. 240 

In the current study, There was a highly significant increase in the mean value of  fecal 241 

calprotectin in the patients with active UC in comparison with the patients with inactive UC and 242 

control. Also There was a highly significant increase in the mean value of  fecal calprotectin in 243 

the patients with inactive UC in comparison with the controls.This results was supported by  244 

Xiang et al., 2008 who found the same results, also supported by Watanabe et al., 2013 who 245 

found in his study that the Fecal Cal. level was significantly higher in UC group than in the 246 

control group (Cal, UC P<0.05)[24,27].  247 

In the current study, Calprotectin had a good correlation with the disease activity that the 248 

concentration was greater in severe cases than in moderate and mild cases and this difference 249 

was highly statisticaly significant(P<0.001), this was in agreement with Watanabe et al., 2013 250 

who found that all fecal biomarkers were significantly correlated with disease activity in UC 251 

(Cal, r=0.789), Fecal Cal.levels were significantly higher in the active phase than in the inactive 252 

phase (Cal, P<0.001), also Watanabe et al., 2013 found that endoscopically active UC patients 253 

showed significantly higher fecal Cal. levels than inactive UC patients by Mayo endoscopic 254 

subscore (Cal, P<0.001). A study by Zittan et al., 2016 observed that in UC, FC correlated with 255 

clinical Mayo score (r = 0.63, P < 0.0001)[28]. This correlation was strengthened by adding the 256 

endoscopic subscore (r = 0.90, P < 0.0001). The endoscopic subscore also independently 257 

correlated with FC (r = 0.96, P < 0.0001). Also Xiang et al., 2008 found that  the concentrations 258 

of fecal calprotectin, CRP and ESR in UC had a good correlation with disease activity index. The 259 

correlation coefficient between disease activity index and the concentrations of fecal 260 

calprotectin, CRP and ESR were 0.866, 0.492 and 0.433 respectively. This association was 261 
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strongest for fecal calprotectin and weakest for ESR[23]. Similarly Lobatón and colleagues 262 

evaluated the ability of FC to predict endoscopic activity according to the Mayo score in 123 263 

patients with UC. They found that FC was an accurate marker of endoscopic remission in UC 264 

[29]. 265 

In the present study, Specificity was highest for fecal calprotectin, and lowest for ESR. The 266 

specificity rates for fecal calprotectin, CRP and ESR  were 90%, 80% and 70% respectively. The 267 

sensitivity for fecal calprotectin was relatively high, but was relatively low for CRP and was 268 

lowest for ESR. The sensitivity rates for fecal calprotectin, CRP and ESR were 96%, 88% and 269 

84%,respectively. 270 

This was relatively in agreement with Xiang et al., 2008 who found that the fecal calprotectin 271 

had a 91.9% sensitivity and a 79.4% specificity for making a differentiation between active UC 272 

and inactive UC. These results were significantly better than those obtained with CRP and 273 

ESR[24]. 274 

In the present study, The ROC curves showed the trade-off between specificity and sensitivity 275 

for fecal calprotectin (the area under the curve, AUC, 0.954; 95%CI 0.89-1.0; P < 0.001), for 276 

CRP (AUC, 0.944; 95%CI 0.87-1.0; P < 0.001) and for ESR (AUC, 0.812; 95%CI 0.63-0.99; P < 277 

0.001). The AUC of fecal calprotectin was relatively greater than that of CRP and was more 278 

greater than ESR. This was in agreement with Schoepfer and colleagues who evaluated the 279 

correlation between endoscopic activity and FC, CRP, PLT, TLC, and the clinical score 280 

(Lichtiger Index). They found that endoscopic disease activity correlated best with FC, followed 281 

by the Lichtiger Index, CRP,TLC, and PLT count. FC was the only marker hat could 282 

discriminate between different grades of endoscopic activity. FC with a cut-off of 57 µg/g had a 283 

sensitivity of 91% and a specificity of 90% to detect endoscopically active disease [30]. Also a 284 

study by Lin et al., the AUC for fecal calprotectin in UC was 0.93 (0.89-0.97)[31]. 285 

Similarly  Mohamed et al., 2013 carried out a study on 40 patients. Twenty of these patients had 286 

UC and 20 patients as controls,he found that there was a highly significant increase in the mean 287 

value of fecal calprotectin in active UC patients in comparison with the inactive UC patients and 288 

controls. Also, there was a highly significant increase in the mean value of fecal calprotectin in 289 

the inactive UC patients in comparison with the controls. There was also a highly significant 290 

positive correlation between fecal calprotectin and UCAI, CRP, ESR, total leukocyte count, and 291 

platelets count. At the cutoff value of 131 µg/g, fecal calprotectin has 100% accuracy, 292 
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sensitivity, specificity, positive predictive value, and negative predictive value in differentiating 293 

UC patients from other patients with lower gastrointestinal symptoms and at the cut-off value of 294 

253 µg/g fecal calprotectin has 95% accuracy, sensitivity, specificity, positive predictive value, 295 

and negative predictive[32].  296 

Also Schoepfer and colleagues reported similar results in patients with IBD; endoscopic disease 297 

activity correlated best with FC (R = 0.834), followed by the Clinical Activity Index (R = 0.672), 298 

CRP (R=0.503), and blood leukocytes (R = 0.461). The overall accuracy of calprotectin in 299 

detecting endoscopically active disease was 89% and it was the only marker to discriminate 300 

inactive, mild, moderate, and highly active disease value in differentiating active from inactive 301 

UC patients[33]. 302 

5. Conclusion 303 

Evaluations of the activity of IBD is important for treatment.the present study demonstrated 304 

close associations 305 

between fecal biomarkers (FC) and ulcerative colitis activity the results of this study suggests 306 

that fecal calprotectin reflects the degree of intestinal inflammation,and could be a promising 307 

noninvasive diagnostic tool for evaluation of the activity in patients with UC. 308 

 309 

 310 

CONSENT  311 

All authors declare that written informed consent was obtained from the patient for publication 312 

of this paper. 313 

 314 

ETHICAL APPROVAL 315 

Ethical clearance was obtained from the ALQuwayiyah General hospital’s ethics committee. 316 

 317 

COMPETING INTERESTS 318 

Authors have declared that no competing interests exist. 319 

 320 

 321 

References: 322 

1-Jiang XL, Cui HF.An analysis of 10218 ulcerative colitis cases in China. World J 323 

Gastroenterol 2002; 8: 158-161 324 



 

15 

 

2- Foell D, Wittkowski H, Roth J: Monitoring disease activity by stool analyses: from occult 325 

blood to molecular markers of intestinal inflammation and damage. Gut 58: 859-868, 2009. 326 

3- Vermeire S, Van Assche G, Rutgeerts P: Laboratory markers in IBD: Useful, magic, or 327 

unnecessary toys? Gut 55: 426-431, 2006. 328 

4- Best WR, Becktel JM, Singleton JW, Kern F. Development of a Crohn’s disease activity 329 

index. National Cooperative Crohn’s Disease Study. Gastroenterology 1976; 70: 439-444 330 

5- Carpenter HA, Talley NJ. The importance of clinicopathological correlation in the diagnosis 331 

of inflammatory conditions of the colon: histological patterns with clinical implications. Am  332 

Gastroenterol 2000; 95: 878-896 333 

6- Geboes K, Riddell R, Ost A, Jensfelt B, Persson T, Lofberg R. A reproducible grading scale 334 

for histological assessment of in flammation in ulcerative colitis. Gut 2002; 47: 404-409 335 

7-Konikoff MR, Denson LA: Role of fecal calprotectin as a b io marker o f i ntestinal i n flam 336 

matio n i n 337 

inflammatory bowel disease. Inflamm Bowel Dis 12: 524-534, 2006 338 

8-Sipponen T, Savilahti E, Kolho K, Nuutinen H, Turunen U, Färkkilä M: Crohn’s disease 339 

activity assessed by fecal calprotectin and lactoferrin: correlation with Crohn’s disease activity 340 

index and endoscopic findings. Inflamm Bowel Dis 14: 40-46, 2008 341 

9. Schoepfer AM, Trummler M, Seeholzer P, et al. Discriminating IBD from IBS: comparison of 342 

the test performance of fecal markers, blood leukocytes, CRP, and IBD antibodies. Inflamm 343 

Bowel Dis. 2008;14:32–39. 344 

10. Roseth AG, Fagerhol MK, Aadland E, et al. Assessment of the neutrophil dominating protein 345 

calprotectin in feces. A methodologic study.Scand J Gastroenterol. 1992;27:793–798 346 

11- linJF,ChenJM,ZuoJH,Yu A, BS, Xiao ZJ ,Deng FH and Nile B,Jiang . Meta-analysis: Fecal 347 

Calprotectin for Assessment of Inflammatory Bowel Disease Activity. Inflamm Bowel Dis. 348 

2014;20:1407-1415. 349 

12- Gisbert JP, McNicholl AG. Questions and answers on the role of faecalcalprotectin as a 350 

biological marker in inflammatory bowel disease. Dig Liver Dis 2009; 41:56–66. 351 

13- Silverberg MS, Satsangi J, Ahmad T, Arnott ID, Bernstein CN, Brant SR, Caprilli R, 352 

Colombel JF, Gasche C, Geboes K, Jewell DP, Karban A, Loftus EV, Peña AS, Riddell RH, 353 

Sachar DB, Schreiber S, Steinhart AH, Targan SR, Vermeire S, Warren BF. Toward an 354 

integrated clinical, molecular and serological classification of inflammatory bowel disease: 355 



 

16 

 

report of a Working Party of the 2005 Montreal World Congress of Gastroenterology. Can J 356 

Gastroenterol 2005; 19 Suppl A: 5A-36A. 357 

14- Schroeder KW, Tremaine WJ, Ilstrup DM. Coated oral 5- aminosalicylic acid therapy for 358 

mildly to moderately active ulcerative colitis: a randomized study. N. Engl. J. Med. 1987; 317: 359 

1625–9. 360 

15- Grisham MB, Yamada T. Neutrophils, nitrogen oxides and inflammatory bowel disease. Ann 361 

N Y AcadSci 1992; 664: 103-115. 362 

16-Sharon P, Stenson WF.Enhanced synthesis of leukotriene B4 by colonic mucosa in 363 

inflammatory bowel disease. Gastroenterology 1984; 86: 453-460. 364 

17- Tibble J, Teahon K, Thjodleifsson B, Roseth A, Sigthorsson G, Bridger S, Foster R, 365 

Sherwood R, Fagerhol M, Bjarnason I. A simple method for assessing intestinal inflammation in 366 

Crohn’s disease. Gut 2000; 47: 506-513. 367 

18-Yamaguchi S, Takeuchi Y, Arai K, Fukuda K, Kuroki Y, Asonuma K, Takahashi H, Sarut M 368 

and Yoshida H. Fecal calprotectin is a clinically relevant biomarker of mucosal healing in 369 

patients with quiescent ulcerative colitis. Journal of Gastroenterology and Hepatology.2016; 370 

31:93–98. 371 

19- Takashima S , Kato J , Hiraoka S , Nakarai A , Takei D , Inokuchi T,   Sugihara Y , Takahara 372 

M, Harada K , Okada H, Tanaka T, and Yamamoto K. Evaluation of Mucosal Healing in 373 

Ulcerative Colitis by Fecal Calprotectin Vs. Fecal Immunochemical Test. Am J Gastroenterol 374 

2015; 110:873–880. 375 

20 Langholz E, Munkholm P, Davidsen M, Binder V. Course of ulcerative colitis: Analysis of 376 

changes in disease activity over years. Gastroenterology. 1994;107:3-11.  377 

21- Gabay C, Kushner I. Acute-phase proteins and other systemic responses to inflammation. N 378 

Engl J Med 1999;340:448–54. 379 

22- Thomas RD, Westengard JC, Hay KL, et al. Calibration and validation for erythrocyte 380 

sedimentation tests. Role of the International Committee on Standardization in Hematology 381 

reference procedure. Arch Pathol Lab Med 1993;117:719–23. 382 

23- Sachar DB, Smith H, Chan S, Cohen LB,Lichtiger S, Messer J. Erythrocytic sedimentation 383 

rate as a measure of clinicalactivity in inflammatory bowel disease. J ClinGastroenterol 1986; 8: 384 

647–50 385 



 

17 

 

24- Xiang JY, Ouyang Q, Li GD, Xiao NP. Clinical value of fecal calprotectin in determining 386 

disease activity of ulcerative colitis.World J Gastroenterol. 2008; 14(1): 53-57. 387 

25- Canani RB, de Horatio LT, Terrin G, et al. Combined use of noninvasive tests is useful in the 388 

initial diagnostic approach to a child with suspected inflammatory bowel disease. J 389 

PediatrGastroenterolNutr 2006; 42:9–15. 390 

26- Langhorst J, Elsenbruch S, Koelzer J, et al. Noninvasive markers in the assessment of 391 

intestinal inflammation in inflammatory bowel diseases: performance of fecal lactoferrin, 392 

calprotectin, and PMN-elastase, CRP, and clinical indices. Am J Gastroenterol 2008; 103:162–393 

169. 394 

27-Watanabe T, Aoyagi K, Nimura S, Eguchi K, Tomioka Y and Sakisaka S. New Fecal 395 

Biomarker, α1-acid Glycoprotein, for Evaluation of Inflammatory Bowel Disease: Comparison 396 

with Calprotectin and Lactoferrin. Med. Bull. Fukuoka Univ 2013; 40(3/4). 155–162. 397 

  398 

28-Zittan E1, Kelly OB, Kirsch R, Milgrom R, Burns J, Nguyen GC, Croitoru K, Van Assche G, 399 

Silverberg MS, Steinhart AH. Low Fecal Calprotectin Correlates with Histological Remission 400 

and Mucosal Healing in Ulcerative Colitis and Colonic Crohn's Disease. Inflamm Bowel Dis. 401 

2016 Mar;22(3):623-30. 402 

29- Lobatón T, Rodríguez-Moranta F, Lopez A, et al. A new rapid quantitative test for fecal 403 

calprotectin predicts endoscopic activity in ulcerative colitis. Inflamm Bowel Dis 2013; 404 

19:1034–1042. 405 

30- Mohamed A.E. Nouha, Atef A.E. Alia, Emad F.A. El Halimb, Hosam I. Mohameda, Ayman 406 

M.A. El Ghanya and Amira M. Badawya. Calprotectin as a fecal marker for diagnosis and 407 

follow-up in patients with ulcerative colitis. Menoufia Medical Journal 2014, 27:35–43 408 

31- Lin JF1, Chen JM, Zuo JH, Yu A, Xiao ZJ, Deng FH, Nie B, Jiang B. Meta-analysis: fecal 409 

calprotectin for assessment of inflammatory bowel disease activity. Inflamm Bowel Dis. 2014 410 

Aug;20(8):1407-15. 411 

32- Schoepfer AM, Beglinger C, Straumann A, et al. Fecal calprotectin more accurately reflects 412 

endoscopic activity of ulcerative colitis than the Lichtiger Index, C-reactive protein, platelets, 413 

hemoglobin, and blood leukocytes. Inflamm Bowel Dis 2013; 19:332–341. 414 



 

18 

 

33- Schoepfer AM, Beglinger C, Straumann A, et al. Fecal calprotectin correlates more closely 415 

with the Simple Endoscopic Score for Crohn’s disease (SES-CD) than CRP, blood leukocytes, 416 

and the CDAI. Am J Gastroenterol 2010; 105:162–169. 417 


