
ORIGINAL PAPERS

Fecal calprotectin as a biomarker of inflammatory lesions of the small bowel seen 
by videocapsule endoscopy
Juan Egea-Valenzuela, Fernando Alberca-de-las-Parras and Fernando Carballo-Álvarez

Unit of Gastrointestinal Endoscopy. Service of Digestive Diseases. Hospital Clínico Universitario “Virgen de la Arrixaca”. Murcia, Spain

1130-0108/2015/107/4/211-215
Revista española de enfeRmedades digestivas
CopyRight © 2015 aRán ediCiones, s. l.

Rev esp enfeRm dig (Madrid
Vol. 107, N.º 4, pp. 211-215, 2015

ORIGINAL PAPERS

ABSTRACT

Introduction: The levels of calprotectin in the stools are 
proportional to neutrophil activity in the enteric lumen, so fecal 
calprotectin is a useful intestinal inflammatory biomarker. It is an 
extended tool as predictor of colonic pathology but there is scare 
evidence about its utility in the small bowel. 

Objective: To test the yield of fecal calprotectin to detect 
lesions in the small bowel. 

Material and methods: We have retrospectively included 71 
patients sent for small bowel capsule endoscopy in study for suspected 
inflammatory bowel disease. All of them had a determination of fecal 
calprotectin and had been sent to colonoscopy with no findings. 
Patients have been divided in groups: A, fecal calprotectin < 50 µg/g; 
B, fecal calprotectin: 50-100 µg/g; C, fecal calprotectin > 100 µg/g, 
and we have analyzed which of them presented inflammatory lesions 
in capsule endoscopy studies. 

Results: The rate of patients with signi ficative lesions was 
1 out of 10 (10%) in group A, 6 out of 24 (25%) in group B, and 
21 out of 34 (62%) in group C. If we consider levels over 50 µg/g 
pathologic, fecal calprotectin presents sensitivity: 96%, specificity: 
23%, NPV: 90% and PPV: 56%. If we consider levels over 100 
µg/g pathologic these values are sensitivity: 75%, specificity: 67%, 
NPV: 79% and PPV: 62%. 

Conclusions: Fecal calprotectin has high sensitivity but not 
so good specificity for predicting small bowel lesions after a normal 
colonoscopy. In daily practice it will be more useful to establish in 
100 µg/g the limit to indicate capsule endoscopy studies. 
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INTRODUCTION

Calprotectin is a calcium and zinc binding protein 
present in the whole organism but most frequent in neu-
trophils and monocytes, in which it represents 5% of all 
their protein content and 60% of their cytosol. Calprotec-
tin has bactericidal and fungicidal activity and its plas-
matic levels rise significantly in cases of infectious and 
inflammatory processes. It is also present in the stools, 

and fecal calprotectin (FC) levels are higher than those 
in blood (1). 

Levels of calprotectin can be measured in many biologic 
fluids, tissue specimens, stools... representing a potentially 
relevant marker of neutrophil activity. FC has been pro-
posed as a biomarker of enteric inflammation and neoplas-
tic lesions as its presence in the stools is directly propor-
tional to neutrophil activity in the intestinal lumen (1,2). 

There is consistent evidence about usefulness of FC in 
colonic pathology, being considered as a parameter that 
can determinate whether a symptomatic patient will need a 
lower endoscopy or not. Many authors have proposed that 
FC can be useful to distinguish between organic and func-
tional pathology and to choose those patients who are more 
likely to benefit from performance of a colonoscopy (3-5). 
However, evidence about levels of FC and pathology of 
the small bowel is scarce and sometimes contradictory, so 
these recommendations cannot be extended to endoscopic 
studies of these portions of the gastrointestinal tract. This is 
why we have decided to analyze our experience to test the 
capacity of FC to predict pathologic small bowel capsule 
endoscopy studies. 

METHODS

We have selected from our capsule endoscopy (CE) database 
those patients in which a small bowel study has been performed 
because of abdominal pain, chronic diarrhea or suspected inflamma-
tory bowel disease (IBD), and who had a measurement of FC as part 
of their diagnostic study. In our center levels of FC are determinate 
by automated enzyme immunoassay analyzer (estimated sensitivity 
of 95%). Levels under 50 µg/g are considered normal, and levels 
between 50-100 µg/g of uncertain clinic significance. In all these 
patients lower conventional endoscopic studies had been carried 
out with no findings, and we excluded those individuals who had 
been taking non steroidal anti inflammatory drugs in the six weeks 
previous to CE. 
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Seventy-one patients fix the inclusion criteria (22% of our entire 
database) along 21 months. There are 46 women (65%) and 25 men 
(35%), with a mean age of 46 years old (16-78). In all the patients 
(100%) a colonoscopy had been carried out without findings; only 
in 19 patients (26%) endoscopists also performed ileoscopy, being 
normal; in 18 individuals (25%) a gastroscopy had been also per-
formed. 

In 7 patients we suspected strictures of the small bowel due to 
their symptoms or altered radiologic tests. All of them underwent a 
patency capsule test with no excretion of this in 3 patients. In these 
cases, CE was contraindicated and is not included in this study. In 
the other 4 patients with normal excretion of the patency capsule CE 
was performed without complications. 

The mean time between determinations of FC and performance of 
CE studies was 81 days, and in 16 patients there were more than one 
FC determination. In these cases we have used the one closest to CE. 

CE studies have been read and informed by two experienced 
endoscopists. These had access to clinic data of the patients when 
reading the studies, including the results of previous endoscopic 
procedures, laboratory tests and FC levels. Diagnosis of Crohn’s 
disease (CD) of the small bowel was based on the findings of vil-
lous edema and erythema, mucosal denudation, aphtha or ulcers 
and stenosis (Fig. 1). In those cases in which lesions have been 
observed in CE, such as we use to do in our daily practice in our 
Unit, the Lewis score (LS) has been used to assess the inflamma-
tory activity as recommended by Gralnek et al.: LS < 135, normal 
or insignificant; LS: 135-790, mild; LS > 790, severe mucosal 
inflammation (6).

Referring to findings in CE studies these have been classified in 
three groups: Normal studies, studies with non-significative findings 
and studies with significative lesions and high probability for IBD. 
In the group of CE with non-significative findings we have included 
small lesions, in most of the cases mild mucosal erosion of denuda-
tion, limited areas with mild oedema or erythema, lymphangiectasia 
or vascular lesions… In conclusion lesions not related to IBD or 
insufficient for a diagnosis of small bowel CD. When performing 
statistical analysis normal and non-significative studies have been 
included together. 

RESULTS

The 68 patients in which CE was performed have been 
stratified in the basis of their FC levels. FC was lower than 
50 µg/g in 10 cases (group A); in 24 patients levels of FC 
were among 50-100 µg/g (group B); in the other 34 indi-
vidual levels of FC were higher than 100 µg/g (group C). 
These data are summarized in table I.

In group A, only 1 out the 10 patients presented find-
ings suggestive of CD in his CE study. In group B, 6 out 
of 24 patients (25%) presented significative lesions. In this 
group one patient (a middle-aged woman) who had received 
radiotherapy for a gynecologic neoplasm was not diagnosed 
of CD but severe radiation enteritis was observed. Among 
the other 18 patients in group B, 12 presented with nor-
mal studies and 6 with non-significative lesions. In group 
C, 21 studies out of 34 (62%) were compatible with CD. 
Among the rest 8 studies were considered normal and in 5 
cases non-significative lesions were observed. It is to remark 
that in this group most of the patients (26 out of 34) had lev-
els of FC between 100-200 µg/g. From those 8 individuals 
with FC > 200 µg/g, 6 presented significative lesions (75%). 
In these 2 patients with high FC and no diagnosis of CD it 
is striking that one of them presented continuously levels 
of FC over 500 µg/g, but after a second lower endoscopy 

Table I. Groups of patients depending on levels of fecal 
calprotectin

n % CD

Group A (FC < 50 µg/g) 10 10%

Group B (FC: 50-100 µg/g) 24 25%

Group C (FC > 100 µg/g) 34 62%

n: Number of patients in each group; % CD: Rate of patients with findings 
suggestive of Crohn’s disease. 

Fig. 1. Lesions observed in capsule endoscopy studies suggestive of small bowel Crohn’s disease.
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with biopsies and several radiologic studies no diagnosis 
has been achieved yet. 

If we consider levels of FC under 50 µg/g as normal, 
there are 58 patients with pathologic levels of FC in our 
series. Only 27 of these (46%) have significative lesions 
in CE, and 31 have normal or non-significative studies (20 
and 11 patients respectively). We also have 10 patients 
with normal FC and 1 of them (10%) had positive findings 
for CD. This means that FC has Sensitivity: 96%, speci-
ficity: 23%, negative predictive value (NPV): 90% and 
positive predictive value (PPV): 56% (Table II). 

If we consider levels of FC under 100 µg/g as normal, 
there are 34 patients with pathologic levels in our series. 
Twenty-one of these (62%) were diagnosed of small bowel 
CD, and 13 studies were considered normal or non-signif-
icative (8 and 5). Among the 34 patients with normal FC, 
only 7 (20%) presented significative lesions in CE, and 27 
(79%) had normal or non-significative studies (21 and 6). 
In this case we obtain sensitivity: 75%, specificity: 67%, 
NPV: 79% and PPV: 62% (Table II).

In the daily practice of our endoscopy unit we use the 
Lewis score (LS) to assess the significance and severity 
of the lesions observed in CE. In figure 2 we represent the 
relation between the levels of FC and LS in each of the 
studies as a dispersion graph. 

As it has been already said in all the patients includ-
ed in our study a lower endoscopy had been performed 
before CE. Although these were patients with suspected 
CD only in 19 cases ileoscopy has been reported (normal 
in all the cases). Eleven of these patients are included 
in group B, and only 2 of them presented significative 
lesions in CE. The other 8 patients were included in 
group C, and 5 of them were diagnosed of CD. In 52 
patients ileoscopy was not performed (or at least it was 
not reported). Among these 52 were the 3 patients with 
no excretion of the patency capsule in which CE was 
contraindicated. In the remaining 49 patients: 10 were 
included in group A, with only one diagnosis of CD; 13 
individuals in group B, with 4 CE studies with signifi-
cative lesions; and 26 in group C, with 16 CE studies 
compatible with CD. In conclusion, 7 out of 19 (37%) 
patients with normal ileoscopy presented significative 
lesions in CE; 21 out of 49 (42%) patients without ileos-
copy were diagnosed of small bowel CD in CE. There is 
not significative difference between those patients with 
normal ileoscopy and those in which the affectation of 

terminal ileum is unknown in terms of risk for presenting 
small bowel inflammatory lesions. 

In some CE studies we observed ulcerated stenosis, but 
in most of the cases the capsule run trough them with no 
complications. Nevertheless, retention of the capsule has 
been registered in two patients with small bowel strictures. 
These patients had not referred any symptoms in relation 
with stenosis and the test with patency capsule had not 
been performed in any of these cases. Both patients pre-
sented with multiple and complex stenosis and were sent 
for elective surgical treatment. Capsule retention did not 
worsen the clinical situation of these patients and did not 
determine the time for surgery. 

DISCUSSION

FC has become a very common analytic parameter for 
general gastroenterologists and those with higher dedication 
to IBD. Its use has extended for individuals with suspected 
IBD, and in the follow-up of confirmed IBD patients. In the 
first case FC has been proposed as a biomarker with capacity 
to discriminate in which patients there is higher probability 
to find inflammatory lesions in a lower endoscopy. This way 
FC could assess if a patient is more likely to present a func-
tional gastrointestinal disorder or IBD and determinate who 
will benefit the most from a colonoscopy (3-5,7). The use 
of FC is also accepted in the pediatric age but some authors 
indicate that its precision is higher in adults (7-9).

Although not very extended, the use of FC has also been 
proposed as a fecal marker in colorectal cancer screen-
ing, especially in first degree relatives (10). However, FC 
is very efficient in predicting the presence of advanced 
neoplasia but not adenomas, so it is not recommended for 
screening in general population (11). 

FC has also shown great utility in the follow-up of 
patients with IBD, because it can predict mucosal healing 
and the response to treatments as its levels seem to be 
related to inflammatory activity in the colon and can be 
related to endoscopic findings too, as some authors have 
reported (12,13).

Table II. Diagnostic yield of fecal calprotectin

n % CD SENS SPEC NPV PPV

FC > 50 µg/g 58 46% 96% 23% 90% 56%

FC > 100 µg/g 34 62% 75% 67% 79% 62%

n: Number of patients in each group; % CD: Rate of patients with findings 
suggestive of Crohn’s disease; SENS: Sensitivity; SPEC: Specificity; NPV: Negative 
predictive value; PPV: Positive predictive value. 

Fig. 2. Dispersion graph showing relation between levels of fecal 
calprotectin and the Lewis score.
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In those patients with suspected IBD and normal colo-
noscopy, when FC is high it seems natural to search for 
small bowel inflammatory lesions. In daily practice it has 
become very usual to perform small bowel CE in these 
cases, although evidence relating FC levels and small 
bowel pathology is scarce and sometimes contradictory. In 
one series of patients who underwent barium small bowel 
X-ray examinations due to suspected IBD authors indicate 
that FC is better than C-reactive protein and erythrocyte 
sedimentation rate for predicting which patients are more 
likely to present inflammatory lesions (14). Referring to 
endoscopic studies there are only a few case series in lit-
erature relating levels of FC to findings in small bowel 
CE. These studies are different and difficult to compare 
in terms of methodology and design and their results are 
disparate. In one of them the authors conclude that certain 
fecal markers, FC among them, are useful to predict colon-
ic lesions but not small bowel pathology (15). On the other 
hand, some other case series report that FC can be useful 
to decide which patients need small bowel endoscopy. In 
one of these series authors inform that FC is a useful tool 
to decide which patients will benefit from small bowel CE 
after normal bidirectional endoscopy (16). In addition, in 
this study it is remarkable that FC is especially significa-
tive when levels are high, suggesting that CE must not be 
performed if FC < 100 µg/g and that the greatest diagnos-
tic yield is obtained when FC > 200 µg/g. One last study 
relates levels of FC and C-reactive protein to findings in 
CE in 30 patients with CD (17). The conclusions of this 
study are that FC and other inflammation biomarkers cor-
relate well with inflammatory lesions seen in CE, and in 
the case of FC this correlation is positive in the moment 
of diagnosis and in the follow-up. 

The results of our series are congruent with these last two 
referred studies (16,17). Our conclusions are that FC has 
very good sensitivity and negative predictive value, but low 
specificity and positive predictive value when normal levels 
are set at 50 µg/g (as it is the case of most laboratories). If we 
consider FC < 100 µg/g as normal, sensitivity and negative 
predictive value descend (but are still good) and specificity 
and positive predictive value improve significantly. From 
a practical point of view and bringing this results to daily 
activity in our endoscopy units, we understand that cost-ef-
fectiveness of small bowel CE in suspected CD after nor-
mal colonoscopy is higher when FC > 100 µg/g. In patients 
with FC: 50-100 µg/g, the indication of small bowel studies 
should be supported by high clinical suspicion and addi-
tional altered laboratory tests as cost-effectiveness of FC is 
lower in this group. In general, in patients with FC < 50 µg/g 
small bowel CE should not be performed. 

Disposable evidence correlating FC with small bowel 
CD is scarce. Is will be necessary to perform more studies, 

prospective if possible, in this field and try to correlate 
FC with other inflammatory markers too, with the aim of 
defining more closely those factors associated to higher 
cost-effectiveness when indicating CE studies in patients 
with suspected small bowel CD. 
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