
INTRODUCTION

Inflammatory bowel diseases (IBD), represented by UC 
and CD, are idiopathic lifelong immune-mediated diseases 

that cause chronic inflammation or ulcers in the mucosa 
or intestinal wall of the colon and small intestine.1-4 Recent 
advances in imaging modalities, including conventional ileo-
colonoscopy, magnetic resonance enterography, and small 
bowel endoscopy, facilitate the diagnosis of IBDs.5,6 In addi-
tion, multiple disease activity evaluation methods are avail-
able, such as the CDAI for CD and the Disease Activity Index 
(DAI) or Mayo score for UC, each of which has its merits and 
limitations because of their subjective approach.7,8 On the 
other hand, for the objective assessment, repeated ileocolo-
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Background/Aims: Noninvasive objective monitoring is advantageous for optimizing treatment strategies in patients inflam-
matory bowel disease (IBD). Fecal calprotectin (FCP) is superior to traditional biomarkers in terms of assessing the activity 
in patients with IBD. However, there are the differences among several FCP assays in the dynamics of FCP. In this prospective 
multicenter trial, we investigated the usefulness of FCP measurements in adult Japanese patients with IBD by reliable enzyme 
immunoassay using a monoclonal antibody. Methods: We assessed the relationship between FCP levels and disease or en-
doscopic activity in patients with ulcerative colitis (UC, n=64) or Crohn’s disease (CD, n=46) compared with healthy controls 
(HCs, n=64). Results: FCP levels in UC patients strongly correlated with the Disease Activity Index (rs=0.676, P<0.0001) and 
Mayo endoscopic subscore (MES; rs=0.677, P<0.0001). FCP levels were significantly higher even in patients with inactive UC 
or CD compared with HCs (P=0.0068, P<0.0001). The optimal cutoff value between MES 1 and 2 exhibited higher sensitivity 
(94.1%). FCP levels were significantly higher in active UC patients than in inactive patients (P<0.001), except those with proc-
titis. The Crohn’s Disease Activity Index tended to correlate with the FCP level (rs=0.283, P=0.0565). Conclusions: Our testing 
method using a monoclonal antibody for FCP was well-validated and differentiated IBD patients from HCs. FCP may be a use-
ful biomarker for objective assessment of disease activity in adult Japanese IBD patients, especially those with UC. (Intest Res 
2018;16:554-562)
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noscopy in patients with IBD is inconvenient, invasive, and 
carries the risk of procedure-related complications. Colono-
scopic procedures may also deteriorate the disease condi-
tion, even when IBD patients are in remission.9 Alternative 
noninvasive methods to objectively assess disease activity or 
predict mucosal status are thus required to optimize medi-
cal treatment strategies. Several recently identified fecal bio-
markers may facilitate the differential diagnosis of IBD and 
IBS, and healthy bowel.10 Calprotectin, a zinc-binding and 
calcium-binding heterodimer of 36.5 kDa that belongs to the 
S100 family, is one of the most promising fecal biomarkers of 
inflammation in the intestinal tract.10-13 Calprotectin is pres-
ent on the surface of monocytes and macrophages, assisting 
in their recruitment to the site of inflammation.11-13 Because 
monocytes and macrophages are major sources of inflam-
matory cytokines and chemokines, they are suspected to 
have roles in the initiation and perpetuation of IBD.11-13 Cal-
protectin also has antimicrobial effects against Escherichia 
coli , Klebsiella sp., Staphylococcus aureus, and fungus, and 
is considered to defend against inflammation and bacterial 
infection in the intestinal tract.10,13 Fecal calprotectin (FCP) 
levels reflect the degree of gut inflammation according to the 
quantity of infiltrating inflammatory cells.10,13 

Numerous Western investigators report increased FCP 
levels in patients with IBD, and the association of FCP with 
disease severity.14-26 Limited data are available, however, 
regarding the usefulness of FCP measurements for Asian 
adults with UC or CD compared with healthy controls (HCs) 
during the same period in a prospective multicenter trial.27-30 
The genetic background of IBD differs between Asian pa-
tients and Western patients.31 Therefore, investigation use-
fulness of FCP measurements in Japanese IBD patients as 
Asian IBD patients is clinically meaningful. While several kits 
for measuring FCP levels have recently appeared in the clini-
cal setting, there is an urgent need to verify their accuracy. A 
previous study reported the predictive superiority of mono-
clonal testing of calprotectin compared to polyclonal testing, 
but their study subjects were Western patients.32 There are 
only 2 published studies by one investigator focusing on 
monoclonal antibody testing for FCP, however, in pediatric 
Japanese patients with IBD,33,34 and FCP levels differ between 
healthy children and adults.35 The aim of the present study 
was to evaluate the usefulness of FCP measurements for 
both UC and CD patients compared with HCs in a prospec-
tive multicenter trial, focusing primarily on the usefulness 
of reliable testing method using a monoclonal antibody for 
FCP measurement in adult Japanese IBD patients. 

METHODS

1. Study Design and Patient Eligibility
This study was a prospective multicenter cooperative ob-
servational study. All analyzed subjects were patients diag-
nosed with UC or CD, or HCs who had undergone conven-
tional ileocolonoscopic examinations after providing written 
informed consent to participate in the study at Hyogo Col-
lege of Medicine, Shiga University of Medical Science, Kyoto 
University Graduate School of Medicine, Amagasaki Central 
Hospital, and Osaka City University Graduate School of 
Medicine between December 2011 and September 2013. 
Diagnosis of IBD was based on clinical, endoscopic, and 
histopathologic findings according to the diagnostic criteria 
of the Research Committee on Inflammatory Bowel Disease 
in Japan. Only patients with a definite diagnosis of IBD were 
included in the study; subjects with suspected IBD or IBD 
unclassified were not included. Exclusion criteria were as 
follows: (1) <20 years of age; (2) colon cancer or dysplasia; 
(3) polyps ≥5 mm in diameter; (4) diverticulitis; (5) treat-
ment with NSAID. For UC patients, those with DAI score by 
Sutherland et al.7,36 ≤2 points were defined as having inac-
tive UC and others were defined as having active UC The 
Mayo endoscopic subscoring system (MES, grade 0-3) was 
also used for endoscopic evaluation in patients with UC. 
Similarly, for CD patients, those with CDAI <150 points were 
defined as having inactive CD and others were defined as 
having active CD.7 We examined the relationship between 
FCP levels and disease activity in UC and CD patients.

All UC patients, all HCs, and some of CD patients under-
went full colonoscopy with confirmed absence of inflamma-
tory lesions, as well as esophagogastroduodenoscopy with 
confirmed absence of tumors and ulcers. The presence or 
absence of abdominal symptoms was also reported. Sub-
jects with abdominal symptoms such as bowel movement 
abnormalities, abdominal pain, abdominal discomfort, diar-
rhea, and constipation were defined as the positive abdomi-
nal symptom group (PASG) and others were defined as the 
negative abdominal symptom group (NASG). The ethics 
committee at each participating facility approved this study 
protocol, which strictly adhered to all provisions of the Dec-
laration of Helsinki.

2. Measurement of FCP
Fecal samples were in principle obtained within 7 days 
prior to endoscopic examinations. Fecal samples obtained 
after endoscopic examination were taken between 3 and 
14 days after the endoscopic examination. No fecal samples 
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from the colonoscopy preparation were used. The first fecal 
samples obtained on the day of sample collection were used 
for analysis. The obtained samples were stored at –20°C or 
lower until the measurement. FCP values were measured 
using the Calprotectin ELISA Kit (Calprotectin Mochida®: 
BÜHLMANN Laboratories AG, Switzerland, and Mochida 
Pharmaceutical have sales contracts) according to the 
manufacturer’s instructions.32 In brief, measurement of FCP 
levels is based on sandwich enzyme immunoassay using a 
monoclonal antibody. FCP levels are calculated by measur-
ing the absorbance with a spectrophotometer. Measurement 
of FCP in all fecal samples was performed at Sanyo Chemi-
cal Industries, Ltd., Japan, which commercialized the Calpro-
tectin ELISA kit.  

3. Statistical Analysis
Continuous parameters were compared by an unpaired t -
test or Mann-Whitney U-test as applicable. The relation be-
tween FCP levels and disease severity was calculated based 
on Spearman’s rank correlation coefficient rs. In continuous 

parameters, receiver operating characteristics (ROC) curve 
analysis was conducted to set the optimal cutoff point. The 
cutoff points were determined when the sum of sensitivity and 
specificity peaked (the best Youden index). Area under the 
ROC (AUC) was also calculated. Because FCP levels had loga-
rithmic distributions, log10 (FCP level) was used for analysis.

Data are shown as the median value (range) unless oth-
erwise mentioned. Statistical significance was set at P<0.05. 
Statistical analysis was performed with JMP 13 (SAS Institute 
Inc., Cary, NC, USA).

RESULTS

1. Baseline Characteristics
Baseline characteristics are shown in Table 1. The analysis 
included 64 HCs, 64 subjects with UC, and 46 subjects with 
CD. The median DAI score for UC patients was 3 (range, 
0–12). Active UC patients comprised 57.8% (37/64) of all 
the UC patients. The median CDAI for CD patients was 
123.2 (range, 17–380). Active CD patients comprised 39.1% 

Table 1. Baseline Characteristics 

Characteristics HC (n=64) UC (n=64) CD (n=46)

Sex (male/female) 43/21 37/27 38/8

Age (yr) 63 (21–81) 45.5 (20–75) 34.5 (20–70)

BMI (kg/m2)  23.0 (16.4–32.9)     21.4 (14.4–29.4)     20.7 (16.7–34.5)

Abdominal symptoms in HC (yes/no) 21/43 NA NA

Disease Activity Index (UC) NA 3 (0–12) NA

CDAI (CD) NA NA 123.2 (17–380)

IBD active (yes/no) NA 37/27   18/28

Disease extent and location (Montreal classification [33]) NA E1: 6  L1: 16

 E2: 25 L2: 6

 E3: 29  L3: 22

   Others: 4    Others: 2

Red blood cell count (/μL) 483 (397–540) 420 (300–594) 458 (275–612)

Hemoglobin (g/dL) 14.8 (12.7–15.8) 12.4 (9.8–18.5) 13.0 (8.1–17.4)

White blood cell count (/μL)  5,375 (3,820–8,600)    5,500 (1,043–14,820)   5,700 (3,200–9,000)

Platelet count (×104/mm3) 21.7 (15.7–30) 26.2 (13.7–71.1)   25.8 (17.4–58.4)

Total protein (g/dL) 7.2 (6.3–7.6) 7.0 (5.2–8.3)  6.8 (5.0–7.8)

Serum albumin (g/dL) 4.4 (3.8–4.9) 4.05 (2.3–4.9) 3.7 (2.4–4.7)

CRP (mg/dL) 0.08 (0–0.12) 0.1 (0–10) 0.2 (0–5.1)

ESR (mm/hr) NA 12.0 (0–81) 8 (0–109)

Fecal calprotectin (μg/g)  31.1 (2.8–568.3)     335.8 (6.7–24,422.1) 258.2 (2.0–6,911.8) 

Values are presented as median (range). 
HC, healthy control; E1, ulcerative proctitis; E2, left-sided UC; E3, extensive UC; L1, terminal ileum; L2, colon; L3, ileocolon.
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(18/46) of all CD patients. FCP levels ranged from 2.8 to 
568.3 μg/g (median, 31.1 μg/g) in HCs, 6.7 to 24,422.1 μg/g 
(median, 335.8 μg/g) in patients with UC, and 2.0 to 6,911.8 
μg/g (median, 258.2 μg/g) in patients with CD. FCP levels 
were significantly higher in UC and CD patients than in HCs 
(P <0.0001 for UC and P <0.0001 for CD) (Fig. 1). The differ-
ence in the FCP level between UC and CD patients was not 
significant (P=0.1393) (Fig. 1). With regard to disease extent 
as defined by the Montreal classification for UC patients, 6 
patients had E1 involvement (ulcerative proctitis), 25 had E2 
involvement (left-sided UC), 29 had E3 involvement (exten-
sive UC), and 4 had other involvement.37 As for disease ex-
tent as defined by the Montreal classification for CD patients, 
16 patients had L1 (ileum) involvement, 6 had L2 (colon) 

involvement, 22 had L3 (ileocolon) involvement, and 2 had 
some other involvement. 

2. FCP Levels in UC Patients
FCP levels in UC patients strongly correlated with the DAI 
score (rs=0.676, P<0.0001) and MES (rs=0.677, P<0.0001) (Fig. 
2). FCP levels in the inactive UC group (n=27) ranged from 
6.7 to 1,735.4 μg/g (median, 72.7 μg/g), while FCP levels in 
the active UC group (n=37) ranged from 34.2 to 24,422.1 μg/
g (median, 798.1 μg/g) (P<0.0001) (Fig. 3). Even in the inac-
tive UC group, FCP levels were significantly higher than in 
HCs (n=64), ranging from 6.7 to 1,735.4 μg/g (median, 72.7 
μg/g; P=0.0068).

FCP levels were significantly higher in active E2 or E3 pa-
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Fig. 1. Fecal calprotectin levels in healthay control (HC) subjects, pa-
tients with UC, and patients with CD. 
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tients than in inactive UC patients (P=0.0004, P<0.0001), but 
they were not significantly higher in active E1 patients than 
in inactive UC patients (P=0.557).

1)  Discriminative Ability between Inactive UC and  
Active UC

In terms of discriminative ability between inactive UC and 
active UC, the AUC was 0.845 (cutoff value=161.3 μg/g, sen-
sitivity=89.2%, specificity=63.0%). 

2)  Discriminative Ability between Each Adjacent Stage 
as Assessed by MES

Results for discriminative ability between each adjacent 
stage as assessed by MES are presented in Table 2. In partic-
ular, the AUC between MES 1 and 2 was 0.842 (optimal cut-
off value=261.4 μg/g, sensitivity=94.1%, specificity=68.8%), 
suggesting the usefulness of FCP for discrimination between 
these 2 stages. While the AUC between MES 0 and 1 was 
0.578 (optimal cutoff value=34.2 μg/g, sensitivity=93.8%, 
specificity=30.0%).

3. FCP Levels in CD Patients
There were 28 inactive CD patients and 18 active CD pa-
tients (mild activity [150<CDAI <220] in 13 patients, moder-
ate [220<CDAI<450] in 4, and severe [CDAI >450] in 1). FCP 
levels ranged from 2.0 to 1,280.8 μg/g (median, 143.6 μg/g) 
in inactive CD patients and from 15.3 to 6,911.8 μg/g (me-
dian, 482.3 μg/g) in active CD patients (P =0.0579). Even in 
the inactive CD group, FCP levels were significantly higher 
than in HCs (P<0.0001) (Fig. 4A). For all CD patients, CDAI 
tended to correlate with the FCP level (rs=0.283, P =0.0565) 
(Fig. 4B). FCP levels ranged from 15.3 to 6,911.8 μg/g (me-
dian, 292.1 μg/g) in CD patients with mild activity and from 
36.9 to 5,102.2 μg/g (median, 1,585.7 μg/g) in CD patients 
with moderate to severe activity (P=0.4002). 

FCP levels did not differ significantly between patients 
with inactive CD and patients with active L1 involvement 
(P =0.2587), active L2 involvement (P =0.1575), or active 
L3 involvement (P =0.3200), probably because of the small 
number of participants.

In terms of discriminative ability between inactive CD and 

Table 2. Discriminative Ability between Each Adjacent Stage as Assessed by MES for UC Subjects 

HC vs. MES0 MES0 vs. MES1 MES1 vs. MES2 MES2 vs. MES3

AUC 0.655 0.578 0.842 0.695

Optimal cutoff value (μg/g) 31.3 34.2 261.4 2,064.9

Sensitivity (%) 51.6 93.8  94.1   81.8

Specificity (%) 80.0 30.0  68.8    64.7

MES, Mayo endoscopic subscore; HC, healthy control; AUC, area under the receiver operating characteristics. 
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active CD, the AUC was 0.643 (cutoff value=934.3 μg/g, sen-
sitivity=44.4%, specificity=89.3%). 

4.   Relationship between Laboratory Parameters and 
FCP Levels in UC and CD Patients

In UC patients, white blood cell count, hemoglobin, platelet 
count, total protein, serum albumin, CRP and ESR signifi-
cantly correlated with the FCP level. In CD patients, platelet 
count, albumin, CRP, and ESR significantly correlated with 
the FCP level. The corresponding rs values and P-values are 
shown in Table 3. 

5.  FCP Levels in HCs According to the Presence or 
Absence of Abdominal Symptoms

The median FCP level in the PASG (29.6 μg/g; range, 4.7–
280.5 μg/g; n=21) was not significantly higher than that in 
the NASG (55.0 μg/g; range, 2.8–568.3 μg/g; n=43) (P=0.208). 

DISCUSSION

The findings of the present study confirmed the usefulness of 
FCP measurements for adult Japanese patients with IBD. We 
revealed that FCP levels correlated well with the DAI score 
in UC subjects (rs=0.676, P<0.0001) and tended to correlate 
with the CDAI in CD subjects (rs=0.283, P =0.0565). Consis-
tent with previous reports, FCP levels well discriminated 
between active and inactive UC (optimal cutoff point=161.3 
μg/g, AUC=0.845) and active and inactive CD (optimal cutoff 
point=934.3 μg/g, AUC=0.643), and numerous laboratory 
parameters (platelet count, albumin, CRP and ESR).14-26 The 
lack of a significant difference in FCP levels (P =0.1393) be-
tween patients with UC and CD may be due to differences in 
their disease severities (57.8% [37/64] for active UC patients 

vs. 39.1% [18/46] for active CD patients). 
A recent clinicians’ guide to the use of FCP for identify-

ing and monitoring disease activity in IBD patients recom-
mends the following: (1) In patients with FCP levels <50–100 
µg/g, quiescent disease is likely and continuation of current 
therapy is recommended; (2) In patients with FCP levels 
>100–250 µg/g, inflammation is possible and further exami-
nation such as colonoscopy is needed to identify inflamma-
tory lesions; (3) In patients with FCP levels >250 µg/g, active 
inflammatory lesions are likely and therapies to regulate 
inflammation should be considered.24 These recommenda-
tions are based on data of Western IBD patients.24 Based on 
the optimal cutoff points determined in the present study, 
these recommendations are well validated in adult Japanese 
IBD patients. Discrimination between inactive and active 
IBD is highly important clinically. Noteworthy is that in UC 
patients with FCP levels <50 µg/g (judged as quiescent dis-
ease), one patient had an elevated DAI score (5 points) and 
the Montreal classification in this case was E1 (ulcerative 
proctitis). In UC patients with a limited disease extent, how-
ever, lower FCP levels do not always suggest quiescent dis-
ease. In fact, FCP levels were significantly higher in patients 
with active E2 or E3 involvement than in those with inactive 
UC, but not higher in patients with active E1 involvement 
compared with those with inactive UC in the present study.

In our study, the FCP levels widely ranged from 6.7 to 
24,422.1 μg/g in UC patients and from 2.0 to 6,911.8 μg/g 
in CD patients. Several factors, including disease activity, 
disease extent, complications, comorbidity, age, and error 
of measurement by ELISA, affect FCP levels. One possible 
reason for these results is that the FCP level may be partly 
associated with the IBD disease extent, regardless of the dis-
ease severity.27 Our findings that the median FCP level was 
134.6 μg/g in inactive UC patients with E3 (extensive UC), 
and 50.5 μg/g in patients with other IBD types may support 
this hypothesis. 

Objective monitoring, including endoscopic assessment, 
is essential to optimize treatment. In UC patients, most clini-
cal trials have used the threshold between mucosal healing 
(MES 0 or 1) and non-mucosal healing (MES 2 or 3) as a 
guide for treatment. Our FCP measurement was useful for 
differentiating between mucosal healing and non-mucosal 
healing (MES 1 vs. MES 2: AUC=0.842). On the other hand, 
the AUC between MES 0 and 1 was 0.578 (sensitivity=93.8%, 
specificity=30.0%) in our UC patients. The median FCP 
values in patients with MES 0, 1, 2, and 3 were 85.1, 127.7, 
798.1, and 4,534.8 μg/g, respectively. The slight difference in 
median FCP levels in MES 0 and 1, and the remarkable dif-

Table 3. Relationship between Fecal Calprotectin Level and Laboratory 
Parameters in UC and CD Patients 

UC CD

rs P-value rs P-value

WBC  0.347 0.0227  0.280 0.0936

Hemoglobin –0.326 0.0329 –0.234 0.1635

Platelet count  0.492 0.0008  0.522 0.0009

Total protein –0.367 0.0182 –0.094 0.5930

Serum albumin –0.698 <0.0001 –0.345 0.0426

CRP  0.753 <0.0001  0.416 0.0116

ESR  0.592  0.0007  0.487 0.0343

WBC, white blood cells. 
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ference in median FCP levels in MED 1 and 2 may account 
for the present results.

A major finding in our study is that the usefulness of the 
Calprotectin ELISA Kit (Calprotectin Mochida®, tested by 
sandwich enzyme immunoassay using a monoclonal anti-
body) for measuring FCP levels was validated in Japanese 
IBD patients. Kawashima et al.27 (Japanese investigators) re-
ported that FCP levels determined using quantitative ELISA 
(PhiCal®, Immundiagnostik, Bensheim, Germany) correlat-
ed with both the extent of the affected mucosa and disease 
severity in UC patients. In the study by Yamaguchi et al.29 
(Japanese investigators), FCP was tested by a fluorescence 
enzyme immunoassay that differs from our current testing 
method. A previous study group reported the predictive 
superiority of monoclonal testing of calprotectin, but their 
study subjects were Western patients.32 Aomatsu et al.33,34 
previously reported FCP levels determined using a mono-
clonal antibody in pediatric IBD patients. There has been 
no previous investigation of FCP levels using a monoclonal 
antibody in adult IBD patients. Li et al.35 reported that FCP 
levels were higher in healthy children than in healthy adults. 
Importantly, the present findings confirm the usefulness of 
our testing method for FCP by sandwich enzyme immuno-
assay using a monoclonal antibody in adult Japanese IBD 
patients. 

Amcoff et al.38 recently reported the results of compari-
son with different FCP assays, 2 ELISA (BÜHLMANN and 
Immunodiagnostik) and 1 automated fluoroimmunoassay 
(Phadia). They clearly showed the optimal threshold for dis-
criminating between clinical remission and active disease in 
IBD is assay specific and especially the BÜHLMANN assay 
improved compared to the other 2 assays when the cutoff for 
positive test was increased. Therefore, we thought the FCP 
assays of BÜHLMANN that we used in the present study has 
the superiority. And there were few previous reports with 
BÜHLMANN assays in Asian patients with IBD. Lin et al.39 
investigated the correlation between FCP levels and CRP 
titers or the Ulcerative Colitis Endoscopic Index of Severity 
in 52 Taiwanese UC patients, 36 Taiwanese CD patients and 
11 controls. But they used only the rapid testing (Quantum 
Blue Calprotectin High Range Rapid Test; BÜHLMANN 
laboratories AG, Schonenbuch, Switzerland). Fukunaga et 
al.40 reported the results of FCP levels in 113 Japanese UC 
patients, 42 Japanese CD patients and 96 controls by using 
both of conventional ELISA (BÜHLMANN) and rapid testing 
(Quantum Blue Calprotectin High Range Rapid Test; BÜH-
LMANN). However, they did not evaluate the correlation 
between FCP levels and endoscopic scores of UC.

IBS is a functional gastrointestinal disorder with a high 
worldwide population prevalence. Clinical symptoms for 
IBS patients are abdominal pain or abdominal discomfort, 
bowel movement irregularities, and abdominal bloating, 
as well as other somatic, visceral, and psychiatric disorders 
without organic abnormality.41 In the current analysis, the 
difference between the PASG and NASG was not significant 
with regard to the FCP levels. FCP level may not be useful 
for distinguishing between IBS and healthy persons without 
abdominal symptoms, although this is beyond the scope of 
the current analysis. The median FCP level in the PASG (29.6 
μg/g) was low. Thus, assessment of FCP levels may be useful 
for differential diagnosis between active IBD and IBS among 
suspected IBD patients. In the present study, the FCP levels 
in both inactive UC and inactive CD patients were signifi-
cantly higher than those in HCs.

A limitation of the present study is that we did not evaluate 
the relationship between FCP levels and clinical outcomes, 
such as disease progression. And the disease activity of IBD 
patients recruited in this study was low mainly. However, we 
think the major part of utilities for FCP measurement in IBD 
patients are in lower activity phase because we can assess 
the activity in higher activity phase by the patients’ symp-
toms without FCP measurement. Another limitation is that 
the number of subjects in our study cohort, especially CD 
patients, was relatively small for analysis. We did not evalu-
ate the endoscopic score of CD because small number of 
recruited CD patients could be assessed for the endoscopic 
score of CD. Larger prospective studies are necessary. In this 
study, however, the usefulness of measuring FCP levels by 
our testing method using a monoclonal antibody in adult 
Japanese IBD patients was well confirmed in a prospective 
multicenter trial. 

In conclusion, our testing method using a monoclonal an-
tibody to measure FCP levels was well validated and could 
differentiate between patients with IBD and HCs. FCP may 
be a useful biomarker for objective assessment of disease 
activity in adult Japanese IBD patients, especially those with 
UC.
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