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Background/Aims: Ulcerative colitis undergoes periods of exacerbation and remission. Fecal calprotectin levels increase
with gut inflammation and correlate with endoscopic disease activity in ulcerative colitis. Intestinal blood loss and fecal im-
munochemical test levels also correlate with endoscopic disease activity. This study statistically evaluated the usefulness of
fecal calprotectin, fecal immunochemical test, and C-reactive protein (CRP) as markers of disease activity. Methods: A total
106 ulcerative colitis patients who underwent endoscopy and fecal calprotectin, fecal immunochemical test, and CRP testing,
from March 2015 to August 2016, were retrospectively reviewed. Disease activity was assessed using a partial Mayo score and
Mayo endoscopic score. The ability of fecal and serologic tests to reflect endoscopic disease severity was statistically evaluated.
Results: Among 106 patients, 68 underwent endoscopy and stool study within 2 weeks. In patients with mild to severe activity,
fecal immunochemical test and fecal calprotectin were superior to CRP at Mayo endoscopic score detection rate. The area un-
der the curves of fecal immunochemical test and fecal calprotectin for the detection of Mayo endoscopic score >1 were 0.956
and 0.942, respectively, and were superior to that of CRP (0.756). At Mayo endoscopic score, the effects of combination of fecal
immunochemical test and CRP or fecal calprotectin and CRP were found to be higher than those of the independent fecal im-
munochemical test or fecal calprotectin. Conclusions: Fecal immunochemical test and fecal calprotectin can effectively detect
active ulcerative colitis better than remission. As these markers reflect the status of mucosal inflammation, they may reduce the
requirement for invasive endoscopic examination. (Intest Res 2018;16:563-570)
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INTRODUCTION

Ulcerative colitis (UC) is a type of IBD, and undergoes peri-
ods of exacerbation and remission. The evaluation of disease
activity has depended on clinical symptoms, but the gold
standard is colonoscopy, because clinical symptoms are
relatively inaccurate for assessing disease severity at the tis-
sue level.'
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Given that colonoscopy can be a noteworthy undertaking
for the doctors and may bring about patient’s inconvenience,
more straightforward and dependable surrogate markers of
intestinal exacerbation would be useful. If the biomarkers re-
flect the status of mucosal inflammation and symptoms well,
they may reduce the need for invasive endoscopic examina-
tion.

Calprotectin is a 24-kDa dimer of calcium-binding pro-
teins. The complex accounts for up to 60% of the soluble
protein content of the neutrophil cytosol.”

The fecal level of calprotectin increases with gut inflam-
mation when neutrophils infiltrate the mucosal tissue in
large numbers.’ Fecal calprotectin (FC) levels correlate sig-
nificantly with endoscopic disease activity in IBD." Addition-
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ally, FC predicts clinical relapse of disease activity in patients
with IBD”

Quantitative fecal immunochemical test (FIT) has good
sensitivity and specificity for detection of clinically signifi-
cant neoplasia.’ Since occult intestinal blood loss is a mean-
ingful symptom in patients with IBD, FIT could potentially
be used as a marker for mucosal inflammation in these
patients. A recent report on patients with UC revealed that
the concentration of FIT correlated well with the endoscopic
severity of inflammation.’

Whether FIT is inferior or superior to calprotectin in dis-
tinguishing patients with mucosal inflammation is unclear.
In this study, we evaluated the usefulness of FC, quantitative
FIT, and CRP as markers of UC disease activity.

METHODS

1. Patients

Among 267 patients who visited Korea University Ansan
Hospital for the management of UC at least once, 106 pa-
tients (39.7%) who visited from March 2015 to August 2016
were included in this study. A total 106 UC patients under-
went FC, FIT, CRP, and endoscopy evaluation. FIT and FC
were checked routinely for the management of UC in our
clinical practice.

At this study, we evaluated single time estimation of FC,
FIT and CRP in relation to endoscopic disease activity as far
as possible, but some patients of different time estimation
were present due to patient status. Among the 106 patients,
68 had intervals of less than 2 weeks between endoscopic
examination and stool studies.

The Mayo score uses stool frequency, rectal bleeding,
endoscopy, and physician global assessment to evaluate
the severity of UC. The partial Mayo score is composed of
3 variables (stool frequency, rectal bleeding, and physician
global assessment). The partial Mayo score is the sum of the
3 variables. Partial Mayo scores of 0 and 1 are assigned to
remission; 2 to 4 are assigned to mild disease; 5 and 6 are as-
signed to moderate disease; and 7 to 9 are assigned to severe
disease.

Among 106 UC patients, 68 had intervals of less than 2
weeks between endoscopic examination and stool studies.
Surveillance colonoscopy was performed by 4 experienced
gastroenterologists. One central author reviewed endo-
scopic severity with blinding clinical data. The endoscopic
disease severity and extent of inflammation in all segments
of the colon (cecum and ascending colon combined, trans-
verse colon, descending colon, and rectosigmoid combined)
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were evaluated on colonoscopy. Endoscopic disease sever-
ity was scored as normal to 0, mild (erythema, decreased
vascular pattern, and mild friability) to 1, moderate (marked
erythema and absent vascular pattern) to 2, and severe
(spontaneous bleeding and ulceration) inflammation to 3, in
accordance with the Mayo endoscopic score.”

In our observational study, patients collected stool sam-
ples prior to colonoscopy and the samples were stored at
-20°C until assay. After bowel preparation, patients under-
went total colonoscopy, and the endoscopic component of
the Mayo score was used to assess mucosal healing. Blood
samples were taken for CRP by routine laboratory methods.

2. Statistical Analysis

We compared each CRP and fecal test (FC and FIT) to the
partial Mayo score or Mayo endoscopic score. Receiver op-
erator characteristic (ROC) curves were constructed to cal-
culate the accuracy of FIT, FC, and CRP in discriminating be-
tween patients with mucosal healing and active endoscopic
inflammation, and to identify appropriate cutoff values that
maximize area under the curve for markers. The method
described by Hanley and McNeil’ was used to compare the
area under the curve (AUC) of the ROC curves for FIT, FC,
and CRP and to assess whether these ROC curves were sig-
nificantly different for patients with UC. A 2-sided P-value
<0.05 was considered statistically significant. All analyses
were performed using MedCalc version 16.4.3 for Windows
(Ostend, Belgium).

Multiple regression analysis was performed to determine
whether the combined use of FIT and CRP, FC and CRP
were associated with Mayo endoscopic score or partial
Mayo score. Before multiple regression analysis, investigated
the effect of FIT, FC, and CRP on simple regression analysis
of Mayo endoscopic score or partial Mayo score. And then,
compared the explanatory power of the single test and the
combined test. These analyses were performed using SPSS
Statistics version 24.0 (IBM Corp., Armonk, NY, USA).

3. Assay of CRP, Fecal Immunochemical Test and
Fecal Calprotectin

1) CRP

Samples obtained by simple blood sampling are assayed for
CRP using a Roche cobas-8000 instrument in a laboratory.
Immunoassay is a test using an antigen-antibody reaction,
and the desired substance can be measured using an anti-
body that selectively binds to the substance to be measured.
To the serum collected from the sample, using anti-human
CRP mouse monoclonal antibody-sensitized latex solution 2
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mg/mL and 2-amino-2-hydroxymethyl-1, 3-propanediol buf-
fer (Ph 8.5) 20 mmol/L, the agglutination reaction (antigen
and antibody) occurs due to the combination of the 2. Usual-
ly, when antigen or antibody is attached to erythrocyte, latex,
or gelatin, the particle reacts. At aggregation measurement,
the degree of light scattering is measured by a turbidimetric
method. Adults usually have a CRP of less than 1 mg/L and
may increase more than 100-fold depending on the degree
of inflammation. The cost of procedure per test is 7,250 KRW
(South Korean won).

2) Fecal Immunochemical Test

Using NS Prime equipment stool hemoglobin (Hb) was
measured. After adding the sample diluent to the stool sam-
ple collected by the patient and adding the fit Hb NS Prime
reagent combined latex to the sample, an antigen-antibody
complex is formed by the reaction. The turbidity of this
complex is proportional to the antigen amount of the stool
sample. The turbidity is measured and the concentration is
calculated by comparing with the calibration curve prepared
by the standard substance of the existing concentration.
Those fecal specimens with a Hb concentration of >1,000
ng/mL were categorized one (1,000), the cost of procedure
per testis 5,020 KRW.

3) Fecal Calprotectin

Stool samples were sent to a commercial laboratory, and
calprotectin was measured by fluorescence enzyme im-
munoassay (FEIA). Preprocessing was performed using a
kit (Phadia AB, Uppsala, Sweden). Briefly, after thawing, ap-
propriate stool samples were homogenized by mixing with
a predefined extraction buffer volume. After centrifugation,
the supernatants were subjected to FEIA using the Immuno-
CAP 250 (Aloka, Tokyo, Japan). The results are reported as
numerical quantities, the cost of procedure per test is 19,710
KRW.

4. Ethical Considerations

This study was approved by the Institutional Review Board
of Korea University Ansan Hospital (AS16214). Informed
consent was not received. There is no reason to estimate the
refusal of consent because the retrospective medical record
review study uses thoroughly protected data, it is assumed
that there was no risk to the patients even if the consent was
exempted.
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RESULTS

1. Patient Baseline Demographic Variables

The 106 patients were enrolled from March 2015 to August
2016. The main demographic features are presented in Table
1. The mean+SD age was 46.3x16.7 years, and 62 (58.5%)
were males. Eight patients were current smokers, and 3 had
a family history of IBD. The UC was considered extensive
(pancolitis) in 24 (22.6%), left-sided in 48 (45.3%), and proc-
titis alone in 34 (32.1%).

2. Colonoscopic Findings and Fecal Markers

Among the 106 patients, 86 (81.1%) showed active mucosal
inflammation on colonoscopy, with a Mayo endoscopic
score >2; 42 (39.6%) had a Mayo endoscopic score of 1, 37
(34.9%) had an Mayo endoscopic score of 2, 7 (6.6%) had an
Mayo endoscopic score of 3, and 20 (18.9%) had a Mayo en-
doscopic score of 0. The mean FC level was 671+73.4 mg/kg,
the mean FIT value was 485+461 ng/mL, and the mean CRP
value was 0.45+1.19 mg/dL.

Table 1. Baseline Demographic Variables of 106 UC Patients in This
Study

Variable Total

Age (yr) 463+16.7
Male sex 62 (58.5)
Current smoker 8(7.5)
Family history 3(2.8)
Fecal calprotectin (mg/kg) 671+73.4
FIT (ng/mL) 485+461
CRP (mg/dL) 0.45+1.19
Partial Mayo score

Mild (2-4) 52(49.1)

Moderate (5-6) 18 (16.9)

Severe (7-9) 8(7.5)
Endoscopic score

Mild (1) 42 (39.6)

Moderate (2) 37 (34.9)

Severe (3) 7(66)
Disease location (Montreal classification)

E1 34 (32.1)

E2 48 (45.3)

E3 24(22.6)

Values are presented as mean+SD or number (%).
FIT, fecal immunochemical test.
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3. ROC Analyses of Fecal Markers

Based on the partial Mayo score, 78 of 106 patients had
mild, moderate, or severe activity, and 26 had moderate
to severe activity. The AUC of FIT for prediction of partial
Mayo score >1 was 0.717, using a cutoff value of 149 ng/mL,
yielding 66.7% sensitivity and 78.6% specificity. The AUC of
FIT for prediction of partial Mayo score >4 was 0.806, using
a cutoff value of 258 ng/mL, yielding 96.2% sensitivity and
62.5% specificity. The AUC of FC for prediction of partial
Mayo score >1 was 0.727, using a cutoff value of 322.5 mg/kg,
yielding 62.8% sensitivity and 82.1% specificity. The AUC of
FC for prediction of partial Mayo score >4 was 0.809, using
a cutoff value of 350.7 mg/kg, yielding 88.5% sensitivity and
62.5% specificity (Table 2). The AUC of CRP for prediction of
partial Mayo score >1 was 0.549, using a cutoff value of 0.139
mg/dL, yielding 46.2 % sensitivity and 78.6% specificity. The
AUC of CRP for prediction of partial Mayo score >4 was 0.69,
using a cutoft value of 0.164 mg/dL, yielding 61.5% sensitivity
and 76.3% specificity.

Table 2. Sensitivity, Specificity, and Cutoff Levels for Stool Markers, for
Use in Determination of Their Diagnostic Power for Prediction of Partial
Mayo Score

Sensitivity  Specificity

(%) (%) Cutoff

Fecal immunochemical test

Partial Mayo score (>4) 96.2 62.5 258"

Partial Mayo score (>1) 66.7 78.6 149°
Fecal calprotectin

Partial Mayo score (>4) 88.5 62.5 350.7°

Partial Mayo score (>1) 628 82.1 3220°
*The unit is ng/mL.
“The unit is mg/kg.
Table 3. AUC of CRP, FIT, and FC (n=106)

Variable No. (%)  AUC SE® 95% CI°
Positive group® 78 (73.58) - - -
Negative group” 28 (26.42) = = -

FC - 0.727 0.0533  0.632-0.809
FIT - 0.717 0.0553  0.622-0.801
CRP - 0.549 0.0605  0.450-0.646

°Delong ER, etal.”

*Binomial exact.

‘Partial Mayo score >1.

“Partial Mayo score O or 1.

AUC, area under the curve; FIT, fecal immunochemical test; FC, fecal
calprotectin; SE, standard error.
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The AUCs of FIT and FC for prediction of partial Mayo
score >1 were significantly superior to that of CRP, but there
was no significant difference between FIT and FC (P=0.0067
[FIT vs. CRP], P=0.0064 [FC vs. CRP], P=0.8643 [FIT vs. FC])
(Tables 3 and 4, Fig. 1)."

In patients with moderate to severe activity assessed by
partial Mayo score, the AUC for FC (0.809) was greater than
the AUC for CRP (0.69) (P=0.047).

Among 68 patients who underwent endoscopy and stool
study within 2 weeks, the AUCs of FIT and FC for the detec-
tion of Mayo endoscopic score >1 were 0.956 and 0.942,
respectively, and were superior to that of CRP (0.756). How-
ever, there was no significant difference between FIT and
FC (P=0.0010 [FIT vs. CRP], P=0.0328 [FC vs. CRP], P=0.6466
[FIT vs FC]) (Tables 5 and 6, Fig. 2)'"° by pairwise comparison
of ROC curves.

To investigate the effect of FIT, FC, and CRP on Mayo en-
doscopic score, simple regression analysis was performed. As
aresult, the 3 predictors showed a significant effect (P<0.001).
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Fig. 1. Receiver operating characteristic curves for fecal immunochemi-

cal test (FIT), fecal calprotectin (FC), and CRP levels, for use in determi-

nation of the diagnostic power of biomarkers for prediction of partial
Mayo score >1.

Table 4. Pairwise Comparison of ROC Curves

Difference

between areas SF° 95% Cl  P-value®
FC vs. FIT 000962 00563 -0.101t00.120  0.8643
FC vs. CRP 017800 00652 0.04991t00305 0.0064
FIT vs. CRP 016800 00620 0.0465t00.290 0.0067

*Delong ER, et al.”

*Significance level.

ROC, receiver operator characteristic; SE, standard error; FC, fecal
calprotectin; FIT, fecal immunochemical test.
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When the FIT increased by 1 (unit), the Mayo endoscopic
score increased by 0.001 (unit), FIT was able to explain the
Mayo endoscopic score by 30.7% (F=29.21, P=0.000). FC

Table 5. AUC of CRP, FIT, and FC (n=68)

Variable No. (%) AUC SE* 950 CI°
Positive group® 60 (88.24) - - -
Negative group’ 8(11.76) = = =
FC - 0.942 00341  0.857-0.984
FIT - 0.956 0.0225 0.877-0.991
CRP - 0.756 0.0682 0.637-0.852

°Delong ER, etal.”

*Binomial exact.

‘Mayo endoscopic score >1.

‘Mayo endoscopic score 0.

AUC, area under the curve; FIT, fecal immunochemical test; FC, fecal
calprotectin; SE, standard error.

Table 6. Pairwise Comparison of ROC Curves

Difference

between areas SE? 950 Cl P-value’
FC vs. FIT 00146 00318 -0.0478t00.0769  0.6466
FC vs. CRP 0.1850 00869 00152003560 0.0328
FIT vs. CRP 0.2000 00781 004701003530 00104

°Delong ER, etal.”

*Significance level.

ROC, receiver operator characteristic; SE, standard error; FC, fecal
calprotectin; FIT, fecal immunochemical test.
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also showed the same increase as FIT, FC showed 24.1%
explanatory power (F=20.94, P=0.000). CRP increases by 1
(unit) to 0.227 (unit) in Mayo endoscopic score and CRP
showed 15.8% explanatory power (F=12.35, P=0.001), is the
lowest predictor (Table 7). Therefore, FIT, FC, and CRP are
related to Mayo endoscopic score. When FIT, FC, and CRP
increased, Mayo endoscopic score increased significantly.
Multiple regression analysis was performed to examine
the extent of Mayo endoscopic score prediction using FIT
and CRP or FC and CRP. FIT and CRP are independent of
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Fig. 2. Receiver operating characteristic curves for fecal immunochemi-
cal test (FIT), fecal calprotectin (FC), and CRP levels for use in determi-
nation of the diagnostic power of biomarkers for prediction of Mayo
endoscopic score >1.

Table 7. Simple Regression Analysis to Investigate the Effect of FIT, FC, and CRP on Mayo Endoscopic Score (n=68)

Variable B SE B t P-value R’ F P-value
Constant 0.909 0.141 - 6.45 0.000 - - -
HT 0.001 0.000 0.554 5.40 0.000 0.307 29.21 0.000
Constant 1.050 0.135 - 7.78 0.000 - - -
FC 0.001 0.000 0.491 457 0.000 0.241 2094 0.000
Constant 1.375 0.102 - 13.47 0.000 - - -
CRP 0.227 0.065 0.397 5| 0.001 0.158 12.35 0.001

FIT, fecal immunochemical test; FC, fecal calprotectin; SE, standard error.

Table 8. Multiple Regression Analysis to Examine the Extent of Mayo Endoscopic Score Prediction Using FIT and CRP or FC and CRP (n=68)

Variable B B t P-value R AR? F P-value
1.HT 0.001 0.484 478 0.000 0.377 0.358 19.69 0.000
CRP 0.157 0.274 2.71 0.009
2.FC 0.000 0.394 343 0.001 0.287 0.265 13.07 0.000
CRP 0.135 0.235 2.04 0.045
FIT, fecal immunochemical test; FC, fecal calprotectin.
www.irjournal.org 567
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Table 9. Simple Regression Analysis to Investigate the Effect of FIT, FC, and CRP on Partial Mayo Score (n=106)

Variable B SE B t P-value R F P-value
Constant 1.525 0.263 579 0.000
T 0.003 0.000 0.551 6.72 0.000 0.303 45.28 0.000
Constant 1.720 0.248 6.95 0.000
FC 0.002 0.000 0.536 6.45 0.000 0.287 41.81 0.000
Constant 2.636 0.227 11.62 0.000
CRP 0.384 0.178 0.207 2.16 0.033 0.043 4.66 0.033
FIT, fecal immunochemical test; FC, fecal calprotectin; SE, standard error.
Table 10. Multiple Regression Analysis to Examine the Extent of Partial Mayo Score Prediction Using FIT and CRP or FC and CRP (n=106)
Variable B B t P-value R AR? F P-value
1.FT 0.003 0.534 6.250 0.000 0.307 0.307 22.76 0.000
CRP 0.10 0.059 0.694 0.489
2.FC 0.002 0.540 5936 0.000 0.287 0.287 20.71 0.000
CRP -0.022 -0.012 -0.131 0.896

FIT, fecal immunochemical test; FC, fecal calprotectin.

each other and examine whether they meet the normal dis-
tribution assumption, Durbin-Watson score 1.907 appears
to meet the regression model. FIT and CRP showed a Mayo
endoscopic score of 37.7% explanatory power (F=19.69,
P=0.000). The Mayo endoscopic score showed that FIT
had a 0.21-fold higher influence than CRP. At FC and CRP,
Durbin-Watson score 2.009 appears to meet the regression
model also. FC and CRP showed a 28.7% explanatory power
(F=13.07, P=0.000) and Mayo endoscopic score showed that
FC was 0.159-fold higher than CRP (Table 8). At Mayo endo-
scopic score, the effects of combination of FIT and CRP or
FC and CRP were found to be higher than those of the inde-
pendent FIT or FC.

To investigate the effect of FIT, FC, and CRP on Partial
Mayo score, simple regression analysis was performed. As a
result, the 3 predictors showed a significant effect (P<0.001).
When the FIT increased by 1 (unit), the partial Mayo score
increased by 0.003 (unit), FIT was able to explain the partial
Mayo score by 30.3% (F=45.28, P=0.000). FC showed 28.7%
explanatory power (F=41.81, P=0.000). CRP increases by
1 (unit) to 0.384 (unit) in the partial Mayo score and CRP
showed 4.3% explanatory power (F=4.66, P=0.033), is the
lowest predictor (Table 9). Therefore, FIT, FC, and CRP are
related to partial Mayo score. When FIT, FC, and CRP in-
creased, partial Mayo score increased significantly.

Multiple regression analysis was performed to examine
the extent of partial Mayo score prediction using FIT and
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CRP or FC and CRP. FIT and CRP are independent of each
other and examine whether they meet the normal distribu-
tion assumption, Durbin-Watson score 1.693 appears to
meet the regression model. At combination of FIT and CRP,
CRP was not significant factor and the explanatory power
was 30.7% (F=22.76, P=0.000). At FC and CRP, Durbin-
Watson score 1.707 appears to meet the regression model
also. At combination of FC and CRP, CRP was not significant
factor also and FC and CRP showed a 28.7% explanatory
power (F=20.71, P=0.000). At Partial Mayo score, the effects
of combination of FIT and CRP or FC and CRP were found
to be not higher than those of the independent FIT or FC sig-
nificantly (Table 10).

DISCUSSION

This study demonstrated that FIT can serve as a marker
for colonic inflammation in UC patients with a diagnostic
accuracy comparable to that of FC. Previous studies have
revealed the correlation between endoscopic inflammation
and calprotectin levels in IBD." Mucosal healing relates de-
cline in hospitalizations, operations in patients with both UC
and CD. FC increases with gut inflammation when neutro-
phils infiltrate the mucosal tissue in large numbers,” and FC
predicts clinical relapse of disease activity in patients with
IBD.’

In 152 patients with UC, the FIT was investigated as a
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marker for inflammation.” FIT was assessed with a quantita-
tive FIT, which is easily used in sporadic colorectal cancer
screening programs.'' The study found that levels above a
cutoff of 100 ng/mL indicated endoscopic inflammation
with 60% sensitivity and 87% specificity. Although we used
a latex agglutination assay to determine FIT levels, resulting
in a different cutoff level, our results are similar to these data,
confirming that FIT is an accurate marker for colonic inflam-
mation.

In our study, among 68 patients with intervals less than 2
weeks between colonoscopy and stool testing, the diagnos-
tic accuracy of FIT for identification of patients with inflam-
mation and detection of a Mayo endoscopic score >1, was
reflected by an AUC of 0.956 for patients with UC; this was
similar to the AUC of 0.942 for patients with UC using FC.
The AUC of CRP for detection of patients with UC was 0.756.
Therefore, FIT is as effective in distinguishing between pa-
tients with and without inflammation as calprotectin.

A specific advantage of FC as a marker for inflammation
is the fact that it remains stable at room temperature for
several days."” FIT undergoes some degradation after stool is
exposed to air." For this reason, most FIT tests used in ran-
dom screening for colorectal cancer use a stabilizing buffer
contained in the sampling tube.’ In our study, fecal samples
for the evaluation of FIT were collected with a buffer before
the start of bowel cleansing and kept refrigerated for up to
1 day on weekdays and a maximum of 3 days on weekends.
Thus, we tried to minimize degradation of FIT.

Mucosal healing is associated with a decrease in the
number of hospitalizations and resections, as well as the
incidence of colorectal cancer in patients with UC." Macro-
scopic colonoscopic features help predict neoplasia risk in
UC. Features of previous/ongoing inflammation signify an
increased risk of colorectal neoplasia."” To assess whether
calprotectin or FIT could be used as markers, we deter-
mined the appropriate cutoff values for both, in differentiat-
ing between patients with and without endoscopic mucosal
inflammation.

In analysis of 106 patients, the AUCs of FIT and FC for the
prediction of partial Mayo score >1 were significantly superi-
or to that of CRP. However, there was no significant difference
between FIT and FC. Moreover, in patients with moderate
to severe activity, FC was superior to CRP (P<0.05). Previous
studies showed that calprotectin cutoff levels of 200 and 250
mg/kg had a high predictive value for active disease, ranging
between 78% and 100%." Although we used a slightly higher
cutoff value of 322.5 mg/kg, this resulted in a lower negative
predictive value of 44.2%, compared with previously reported

www.irjournal.org
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values ranging between 48% and 61%,'® owing to a large per-
centage of mild to severe patients (73.6%).

Calprotectin levels above the cutoff indicate the presence
of inflammation with reasonable accuracy, although this is
probably not enough to start treatment and might warrant
endoscopic confirmation.

We also assessed the cutoff levels for FIT, and found that
149 ng/mL offers the best compromise, with a sensitivity of
66.7% and specificity of 78.6%. However, there was no signifi-
cant difference between FIT and FC. In addition, CRP was
significantly inferior to FIT and FC.

The ratio of proctitis was large in the patients of this study
(32%) (Table 1). At this study, patients having early symp-
toms of change in melena or bowel habit, visited this hos-
pital. Ulcerative proctitis, one of the disease types of UC, is
considered one of the initial manifestations of UC. The num-
ber of patients with ulcerative proctitis is increasing. Disease
extension occurs in many patients with ulcerative proctitis.
Prevention of aggravation of ulcerative proctitis is important
for improving the prognosis of UC.""

Multiple regression analysis was performed to determine
whether the combined use of FIT and CRP, FC and CRP were
associated with Mayo endoscopic score or partial Mayo score.
Before multiple regression analysis, investigated the effect of
FIT, FC, and CRP on simple regression analysis of Mayo en-
doscopic score or partial Mayo score. And then, compared
the explanatory power of the single test and the combined
test.

FIT was able to explain the Mayo endoscopic score by
30.7% (F=29.21, P=0.000). FC showed 24.1% explanatory
power (F=20.94, P=0.000). FIT and CRP showed a Mayo
endoscopic score of 37.7% explanatory power (F=19.69,
P=0.000). FC and CRP showed a 28.7% explanatory power
(F=13.07, P=0.000). At Mayo endoscopic score, the effects of
combination of FIT and CRP or FC and CRP were found to
be higher than those of the independent FIT or FC.

FIT was able to explain the Partial Mayo score by 30.3%
(F=45.28, P=0.000). FC showed 28.7% explanatory power
(F=41.81, P=0.000). At combination of FIT and CRP, the ex-
planatory power was 30.7% (F=22.76, P=0.000). FC and CRP
showed a 28.7% explanatory power (F=20.718, P=0.000). At
Partial Mayo score, the effects of combination of FIT and
CRP or FC and CRP were found to be not higher than those
of the independent FIT or FC significantly.

Our study has several limitations. As noted, since the num-
ber of our study patients with intervals less than 2 weeks
between endoscopy and stool study was small, we assessed
the correlation between levels of fecal tests (FC and FIT)
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and partial Mayo score in evaluation of disease severity.
Furthermore, the influence of different types of medication
on calprotectin levels is unknown, and therefore the differ-
ent maintenance therapies of the patients in the study might
have influenced the results.

In conclusion, our study revealed that in patients with UC,
FIT can be used as a marker for colonic inflammation with
diagnostic accuracy comparable to that of FC.

FIT and FC can effectively and noninvasively detect mild,
moderate, and severe UC better than they detect remission.
Moreover, FC can detect UC patients with moderate to se-
vere activity better than it can detect remission of UC or mild
UC. Since FIT and FC effectively reflect the status of mucosal
inflammation and symptoms, they might be useful in reduc-
ing the need for invasive endoscopic examination
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