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followed by regular monitoring (tight control) and therapy 

modifications if needed, until the goal is achieved.2 The goal of 

mucosal healing has shown better outcomes, long-term ste-

roid-free remission and lower rate of surgeries.3 However, for 

the evaluation of mucosal healing endoscopies are necessary, 

but due to the invasive nature of the technique, the saturation 

of the endoscopy units, the cost of the exploration and the fact, 

that in a considerable percentage of patients, CD affects intes-

tinal segments that are out of access of conventional endosco-

py, this strategy is hardly applicable in daily clinical practice.2 

For this reason, there is currently great interest in the noninva-

sive tests to monitor CD. Cross-sectional imaging techniques 

and biomarkers (serum and fecal) are the most commonly 
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Background/Aims: Tight control of inflammation and adjustment of treatment if activity persists is the current strategy for the 
management of Crohn’s disease (CD). The usefulness of fecal calprotectin (FC) in isolated involvement of the small intestine in 
CD is controversial. To assess the usefulness of FC to determine the inflammatory activity detected by intestinal ultrasonogra-
phy (IUS) in ileal CD. Methods: Patients with exclusively ileal involvement CD who underwent IUS and an FC were prospec-
tively included. Simple ultrasound index was used to determine inflammatory activity. The usual statistical tests for comparison 
of diagnostic techniques were used. Results: One hundred and five patients were included, IUS showed inflammatory activity 
in 59% of patients and complications in 18.1%. FC showed a significant correlation with IUS in the weak range (Spearman 
coefficient r = 0.502; P < 0.001); the area under the receiver operating characteristic curve was 0.79 (95% confidence interval, 
0.70–0.88; P < 0.001). The FC value that best reflected the activity in IUS was 100 µg/g with sensitivity, specificity, and positive 
and negative predictive values of 73.0%, 71.4%, 79.3% and 63.8%, respectively. There were no differences in FC concentration 
between patients with or without transmural complications. The addition of serum C-reactive protein to FC did not improve 
the ability to assess IUS activity. Conclusions: FC has a significant correlation with IUS to monitor ileal CD activity. This cor-
relation is weak and it does not allow assessing the presence of CD complications. Both tests should be used in conjunction for 
tight control of ileal CD. More studies on noninvasive tests in this location are needed. (Intest Res 2022;20:361-369)
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ORIGINAL ARTICLE

INTRODUCTION

The therapeutic strategy of Crohn’s disease (CD) is changing 

in recent years. Strategy based solely on the control of the 

symptoms of the disease, probably, fails to change the natural 

course of the CD.1 Since 2015, the treat to target strategy im-

plies the identification of a predefined goal in the context of 

the patient’s individual needs to be achieved by the treatment, 
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noninvasive tests used today in clinical practice.4,5 Magnetic 

resonance enterography (MRE) is used in many centers to 

monitor CD, but its cost, difficult accessibility and the need for 

unpleasant preparation make this technique difficult to use it 

repeatedly.4 Intestinal ultrasonography (IUS) is cheap, no prep-

aration is required and is a noninvasive and accessible explo-

ration;4 it has also shown its usefulness in monitoring endo-

scopic response after treatment in CD.6 A simple index based 

on wall thickness and color Doppler grade has shown high ac-

curacy in detecting endoscopic activity in patients with CD.7 

Recently, transmural healing in IUS has been associated with 

better long-term outcomes.8

Calprotectin is a calcium and zinc binding protein, present 

in the cytoplasm of the neutrophils.2 Its determination in feces 

is a sensitive marker of endoscopic activity in CD.5 Further-

more, the elevation of their fecal concentration in asymptom-

atic patients has been correlated with the risk of relapse.9 Re-

cently, the CALM study has shown promising results in pa-

tients with CD, using fecal calprotectin (FC) and serum C-re-

active protein (CRP) as a treatment target (tight control group). 

In 244 CD patients, treatment escalation of adalimumab was 

based on FC and serum CRP in 122 patients versus only clini-

cal assessment in the other 122 CD patients. At week 48, mu-

cosal healing was in significant higher proportion in the tight 

control group.10

However, ileal CD patients represent a population at-risk in 

whom treat to target, disease monitoring and therapy adjust-

ment cannot be easily applied.11 There are conflicting results 

regarding the ability of FC to assess the inflammatory activity 

of CD in relation their different locations.12 Several studies12,13 

have shown lower levels of FC when the disease affects the 

small intestine and a systematic review on this topic from 

2019 concluded that no firm conclusion can be made.14 Sever-

al studies have assessed the correlation between FC and MRE 

to assess inflammation in ileal CD.15-19 But firm conclusions 

cannot be drawn either due to the inclusion of patients with il-

eocolonic disease and the disparity of the results. Some au-

thors have found a significant correlation15,16,19 between cal-

protectin and the inflammatory activity of CD localized in the 

small intestine but this has not been confirmed by others.17,18 

On the other hand, as far as we know, the correlation between 

FC and ultrasonographic activity of CD has not yet been eval-

uated.

The objective of the study is to assess the correlation be-

tween FC and the inflammatory activity as detected by the IUS 

in patients with CD exclusively located in the small intestine.

METHODS

1. Patient Selection Criteria
This was an observational, cross-sectional clinical practice 

study. Between January 2019 and March 2020, we consecu-

tively included all patients with a diagnosis of CD20 and exclu-

sively ileal involvement who underwent follow-up in our out-

patient clinics. After reviewing the clinical history, all patients 

without colon involvement in the endoscopy were selected. 

Patients with ileal recurrence at endoscopy were also includ-

ed. In addition, all patients had to have involvement of a seg-

ment of the small intestine on IUS. The exclusion criteria were: 

patients under 18 years of age, pregnant, nonsteroidal anti-in-

flammatory treatment and refusal of the patient to participate 

in the study.

2. Follow-up Protocol for Patients with CD
All patients included in the study should have accomplished 

our center’s follow-up protocol for patients with CD. Routine 

follow-up consists of scheduled outpatient visits every 3 to 6 

months or every 12 months depending on the clinical situa-

tion and/or treatment of each patient. Each visit includes clini-

cal assessment with the Harvey-Bradshaw index (it is consid-

ered inactive with a score equal to or less than 4 points),21 

evaluations of routine analysis results, including biomarkers 

used in routine practice to determine the presence of inflam-

matory activity (FC and serum CRP) and IUS examination, 

which is performed as control of morphologic inflammatory 

activity in patients with CD. IUS assessment is performed in 

our center every 3 to 6 months if the inflammatory activity 

persists or every 12 months in patients with deep remission. 

With this protocol, all CD patients are evaluated and have an 

IUS examination at least once a year. Determination of FC and 

analytical extraction were carried out in a period of less than 4 

weeks after or before the scheduled IUS examination within 

their follow-up protocol. No changes were allowed in the ther-

apeutic regimen during the time between the 2 procedures in 

order to be included in the study. For this study, we have con-

sidered IUS as the reference technique, given the experience 

gained after years of monitoring CD and that FC was subse-

quently used in our center.

3. Determination of Inflammatory Biomarkers
1) Fecal Calprotectin

For the correct collection of the FC sample, all patients were 

given the following instructions: collect the first stool sample 
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of the day, avoid highly liquid or too solid stools, after collect-

ing the samples can be kept frozen.22 In our center, FC is deter-

mined by immunoassay technique that is time-resolved fluo-

rimetry using a lanthanide chelate (europium). The autoana-

lyzer is the AQT90 (Radiometer, Copenhagen, Denmark). Its 

result is expressed in micrograms per gram of stool: normal 

limits: < 50 µg/g negative; 50–100 µg/g indeterminate; and 

> 100 µg/g positive.

2) C-Reactive Protein

Quantitatively determined by an immunoturbidimetric 

method of CRP in serum and plasma (Multigen CRP Vario®; Ab-

bott, Wiesbaden, Germany). Its result is expressed in milli-

grams per deciliter: normal limit ≤ 10 mg/dL.

4. Intestinal Ultrasound
IUS was performed using an ultrasound unit (Aplio 80; Toshi-

ba Medical Systems Corp., Tokyo, Japan), initially with a 3–6 

MHz transducer and then with a 6–10 MHz probe for a de-

tailed evaluation. Patients had fasted overnight, and no bowel 

preparation was used.23 

The examinations were performed by 2 radiologists (T.R. 

and M.J.M.) with at least 10 years of experience in IUS. The ra-

diologist was unaware of the clinical and laboratory findings.

The following features were assessed in the ultrasound ex-

aminations: (1) wall thickness of the affected segment: wall 

thickness > 3 mm was considered abnormal;24 (2) vasculariza-

tion of the wall using color Doppler, with classification into the 

following grades: grade 0 (absent vascularization), grade 1 

(barely visible vascularization), grade 2 (moderately visible 

vascularization) and grade 3 (markedly visible vasculariza-

tion);25  and (3) presence of complications (stenosis, fistulas, 

or inflammatory masses).26 Bowel wall vascularity was deter-

mined by color Doppler ultrasound with a special preset opti-

mized for slow flow detection, was then evaluated (filter at 

low setting, 50 Hz, and lowest velocity scale, 2 cm/s), and was 

kept constant for all examinations. Color Doppler flow was 

considered present when color pixels persisted throughout 

the examination

To measure the disease activity, we use a simple ultrasound 

score previously published, based on parietal thickness (mm) 

+color Doppler grade;7 5.5 was the cutoff point employed to 

diagnose IUS inflammatory activity. This cutoff point has 

shown high accuracy for diagnosis of active disease (sensitivi-

ty 90%, specificity 86.4%, positive predictive value 93.8%, nega-

tive predictive value 79.2%, and accuracy 88.9%, receiver oper-

ating characteristic [ROC] area 0.923).7

5. Statistical Analysis
We used basic descriptive statistics, which included the mean 

and standard deviation (SD) for continuous variables, and ab-

solute frequency and percentages for discrete variables. Using 

the ROC curve, the calprotectin value that had the best accu-

racy to reflect ultrasound activity (simple ultrasound score 

> 5.5 points) was determined. Subsequently, the correlation 

between calprotectin and IUS activity was evaluated using the 

Spearman test. Mann-Whitney test was used to assess the as-

sociation between the different ultrasound variables and FC. 

The IBM Statistical Package for the Social Sciences version 

22.0.0; 2013 (IBM Corp., Armonk, NY, USA) was used to de-

scribe and analyze the data, considering P-values < 0.05 as sig-

nificant.

6. Ethical Considerations
The approval of Doctor Peset University Hospital Ethics Com-

mittee was obtained in order to conduct the study (approval 

No. MONITORNOINVASIVO2020). Prior to their inclusion in 

the study, patients were informed of its nature and gave their 

written consent.

RESULTS

1. Patients Included and Their Characteristics
During the inclusion period, 115 patients with ileal CD were 

identified. Ten patients were excluded: 2 for not having an IUS, 

115 Patients with ileal
Crohn's disease

 2 Patients not having an IUS

 6  Patients did not collect a 
valid stool sample

 2  Patients more than 4 weeks 
between examinations

105 Patients included
in the study

Fig. 1. Flowchart showing the number of patients entering the 
study. IUS, intestinal ultrasonography.
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Table 1. Demographic and Clinical Characteristics of the 105 Pa-
tients with Ileal Crohn’s Disease Included in the Study 

Variable Value (n=105)

Female sex, No. (%) 57 (54.3)

Age (yr), median (range) 47 (18–80)

Location, No. (%)

Ileum 105 (100)

Colon 0

Ileum and colon 0

Behavior at diagnosis, No. (%)

Inflammatory 90 (85.7)

Stenosis 6 (5.7)

Fistulizing 9 (8.6)

Age at diagnosis, No. (%)

<16 yr (A1) 18 (17.1)

17–40 yr (A2) 64 (61.0)

>40 yr (A3) 23 (21.9)

Perianal involvement, No. (%) 15 (14.3)

Previous surgery, No. (%) 35 (33.3)

Calprotectin (µg/g), median (range) 124 (15–3,279)

Harvey-Bradshaw index (score), median (range) 2 (0–11)

Serum C-reactive protein (mg/dL), median (range) 4 (2–146)

Treatment, No. (%)

No treatment 13 (12.4)

Corticosteroids 9 (8.6)

Mesalamine 9 (8.6)

Immunosuppressor in monotherapy 26 (24.8)

Biologic in monotherapy 36 (34.3)

Combined treatment 12 (11.4)

Table 2. Intestinal Ultrasonography Findings in 105 Patients with 
Ileal Crohn’s Disease Included in the Study 

Variable Results

Wall thickness (mm), median (range) 5 (2–13)

Patients with color Doppler grade 2 or 3, No. (%) 42 (40.0)

Length (cm), median (range) 8 (0–35)

Patients with transmural complications, No. (%)a 19 (18.1)

   Stenosis 9 (8.6)

   Abdominal fistula 7 (6.6)

   Abdominal collection 5 (4.8)

Simple intestinal ultrasonography index (points),
median (range)

7 (0–15)

aTransmural complications categories are not exclusive and therefore add 
up to more than 100%.

6 did not collect a valid stool sample, and 2 for more than 4 

weeks between examinations (Fig. 1). The demographic and 

disease characteristics of the 105 patients included in the study 

are shown in Table 1. On the day of the outpatient visit, 31 

patients (29.5%) had a Harvey-Bradshaw index greater than 

4 points. Serum CRP  values were greater than 10 mg/dL in 

18 patients (17.1%) and FC was greater than 100 µg/g in 62 

patients (59%). 

The most widely used drugs were biologics. As monothera-

py, biologics were prescribed in 36 patients (34.3%) and com-

bined with an immunosuppressor drug in 12 patients (11.4%). 

Adalimumab was the most widely used, 25 patients (23.8%) 

were taking this drug at the time of the study.

2. Ultrasonography Results
Ultrasound findings are shown in Table 2. At the time of the 

study, IUS showed an intestinal wall thickness > 3 mm in 82 

patients (78.1%); color Doppler grade 2 or 3 was detected in 

42 patients (40%). IUS complications were found in 19 pa-

tients (18.1%): stenosis in 9 (1 patient had stenosis and fistula) 

and 10 patients showed abdominal fistulizing complications 

(5 isolated fistula, 2 with fistula and inflammatory mass, and 3 

with a collection). The simple IUS index was greater than 5.5 

points in 62 patients (59%).

3.  Correlation between FC and Ultrasonographic 
Findings

The mean time between both examinations was 8.8 days (SD, 

7.07). Only 21 patients (20%) had a time greater than 15 days 

between performing the ultrasound and collecting FC. 

1) FC to Assess Ultrasound Inflammatory Activity

A significant correlation was found between FC levels and the 

inflammatory activity detected with IUS (simple score > 5.5 

points), with a weak range (Spearman correlation coefficient 

[r] = 0.502; P < 0.001). The mean concentration of FC was sig-

nificantly higher in patients with simple IUS score activity 

compared to those without inflammatory activity on IUS, 

381.14 µg/g (SD, 511.33) versus 121.29 µg/g (SD, 219.07) re-

spectively using the Mann-Whitney U test (P < 0.001). FC show-

ed an area under the ROC curve (accuracy in diagnosing in-

flammatory activity using IUS) of 0.796 (95% confidence in-

terval [CI], 0.70–0.88; P < 0.001) (Fig. 2), with 100 µg/g as the 

best cutoff point; with a sensitivity, specificity, positive predic-

tive value, and negative predictive value of 73.0% (95% CI, 
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61.0%–82.4%), 71.4% (95% CI, 56.4%–82.8%), 79.3% (95% CI, 

67.2%–87.7%), and 63.8% (95% CI, 49.4%–76.0%), respectively. 

2) FC to Assess Ultrasonographic Variables

Table 3 shows the comparison of FC results according to the 

values of the different IUS variables. Patients with intestinal 

wall thickness > 3 mm, color Doppler grade 2–3, and an intes-

tinal affected length greater than 20 cm had a significantly 

higher concentration of FC. A value of FC > 100 µg/g showed 

a significant correlation with the different ultrasound vari-

ables, although with a very low strength correlation; the r was 

0.4 (P < 0.001) with wall thickness > 3 mm; 0.3 (P = 0.002) with 

color Doppler grade 2–3 and 0.2 (P = 0.03) with affected intes-

tinal length > 20 cm. A significant linear correlation was evi-

denced between the wall thickness and the increase in FC 

concentration (Fig. 3). An increase of 1 mm in the intestinal 

Fig. 2. Fecal calprotectin receiver operating characteristic curve for 
assess inflammatory activity in intestinal ultrasonography of ileal 
Crohn´s disease. AUC, area under the receiver operating character-
istic curve.
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Table 3. Fecal Calprotectin to Assess Intestinal Ultrasonography 
Variables in 105 Patients with Ileal Crohn’s Disease Included in the 
Study

Intestinal ultrasonography Fecal calprotectin 
(µg/g) P-valueb

Intestinal wall thickness <0.001

≤3 mm 66.00±106.86

>3 mm 336.44±475.51

Doppler grade <0.001

0-1 171.49±251.13

2-3 435.76±588.71

Affected intestinal length 0.010

≤20 cm 250.79±452.56

>20 cm 382.86±359.68

Intestinal ultrasonography complication 0.980

Noa 347.47±533.67

Yes 459.70±441.65

Values are presented as the mean±standard deviation. 
aNo complication but presence of intestinal ultrasonography activity. 
bMann-Whitney test.

Fig. 3. Correlation between fecal calprotectin and different ultrasound variables. (A) Correlation between simple ultrasound score and fe-
cal calprotectin concentration. (B) Linear correlation between the wall thickness and fecal calprotectin concentration (95% confidence in-
terval, CI).

4,000

3,000

2,000

1,000

0

0 2 4 6 8 10 12 14

Fe
ca

l c
al

pr
ot

ec
tin

 (μ
g/

g)

Simple ultrasound score

A 600

500

400

300

200

100

0

95
%

 C
I m

ea
n 

fe
ca

l c
al

pr
ot

ec
tin

≤3 mm 3.1–7.0 mm 7.1–10.0 mm

Intestinal wall thickness

B



 José María Paredes, et al. • Monitoring ileal Crohn's disease

366 www.irjournal.org

Silvio Danese, et al. • iSTART consensus recommendations

wall thickness led to an increase of 67.1 μg in the concentra-

tion of FC (95% CI, 31.8–102.4).

3) FC to Assess Complicated Behavior

All patients with some complication in IUS, showed a simple 

IUS index higher than 5.5 points, indicating the presence of in-

flammatory activity. No significant differences were found 

when comparing the mean of FC concentration between pa-

tients with ultrasound activity versus patients with inflamma-

tory activity and complication in IUS (Table 3).

 

4. FC and CRP to Assess Ultrasonography Activity
Only 4 patients had serum CRP greater than 10 mg/dL and FC 

less than 100 µg/g. The combination of both variables did not 

improve the results of FC to assess ultrasound inflammatory 

activity. The correlation between FC > 100 µg/g and CRP > 10 

mg/dL and the simple IUS index was significant, but in a weak 

rank (r = 0.46, P < 0.001), area under the ROC curve 0.76, sensi-

tivity 77.8% (95% CI, 66.1%–86.3%), specificity 69.0% (95% CI, 

54.0%–80.9%), positive predictive value 79.0% (95% CI, 67.4%–

87.3%), and negative predictive value 67.4% (95% CI, 52.5%–

72.5%).

5.  Harvey-Bradshaw index and CRP to Assess 
Inflammatory Activity

Table 4 shows the usefulness of the Harvey-Bradshaw index 

and serum CRP to determine the inflammatory activity de-

tected by IUS and FC. For both variables, the correlations, with 

IUS and FC were weaker (significant correlation but in the 

range of weak for the Harvey-Bradshaw index and null for 

CRP) than those obtained between IUS and FC. 

DISCUSSION

The present study compares FC with IUS to monitor inflam-

matory activity during follow-up of patients with CD exclu-

sively localized in the small intestine. Our results show that 

this biomarker shows a significant correlation, although weak, 

with disease activity in patients with small bowel CD, when 

evaluated according to the IUS score.

We have analyzed the most appropriate cutoff value of FC 

for the assessment of inflammation with IUS and have found 

to be 100 µg/g, that showed a sensitivity and specificity of 73% 

and 74.1%, respectively. This would imply, if we only use 1 of 

the 2 tests, that of the 63 patients with inflammatory activity 

detected on IUS, 17 had not been detected based on the FC 

figures. That is, treatment would not have been modified in 

27% of the patients based on the FC, but it would be modified 

according to the IUS.

Tight control of objective inflammatory activity allows us to 

adjust the treatment in CD to achieve better results. However, 

it remains to be defined which tests (endoscopic, radiological 

or serum and fecal biomarkers) and how often to perform 

them, to assess the inflammatory activity in CD.2 In addition, 

when CD exclusively affects the small intestine, there is a 

higher frequency of complications, worse response to treat-

ment, a higher rate of surgery and more difficult monitoring 

than colonic CD.11,27 The difficulty of accessing the involved 

segment with conventional endoscopes, when CD is located 

in the small intestine, together with the limitation that steno-

ses supposed to use the endoscopic capsule, the difficulties in 

performing an enteroscopy (lack of accessibility and impossi-

bility of a deep insertion due to stenosis, adhesions and the 

risk of perforation)27 and the contradictory results shown by 

the use of FC to assess inflammatory activity in this location,4 

Table 4.  Relationship between the Different Noninvasive Variables Used to Monitor Inflammatory Activity in 105 Patiens with Isolated Il-
eal Crohn´s Disease Included in the Study

r P-value
% (95% CI)

Sensitivity Specificity PPV NPV 

Simple ultrasound score

   Harvey-Bradshaw index 0.39 <0.001 43.5 (31.9–55.9) 92.9 (81.0–97.5) 90.0 (4.4–96.5) 52.7 (41.5–63.7)

   Serum CRP 0.27 0.005 25.8 (16.6–37.9) 95.2 (84.2–98.7) 88.9 (67.2–96.9) 46.5 (36.3–57.0)

Fecal calprotectin

   Harvey-Bradshaw index 0.37 <0.001 44.8 (32.7–57.5) 89.4 (77.4–95.4) 83.9 (67.4–92.9) 56.8 (45.4–67.4)

   Serum CRP 0.20 0.030 24.1 (15.0–36.5) 91.5 (80.1–96.6) 77.8 (54.8–91.0) 49.4 (39.2–59.7)

r, Spearman coefficient; CI, confidence interval; PPV, positive predictive value; NPV, negative predictive value; CRP, C-reactive protein.
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make imaging techniques a fundamental tool to monitor ac-

tivity CD in the small intestine.

Although, other studies have assessed the accuracy of FC to 

evaluate the CD activity detected with cross-sectional imaging 

techniques, only 1 study in the pediatric population has previ-

ously used IUS.28 The objective of this study was not to evalu-

ate the usefulness of FC; but to determine the changes pro-

duced by infliximab treatment in IUS and biomarkers during 

the follow-up of 28 children with ileal CD. In this work, a 

strong correlation was shown between FC and the different 

ultrasound variables, mainly with color Doppler (r = 0.63, r =  

0.71, and r = 0.61 between calprotectin and bowel wall thick-

ness, color Doppler signal and length of intestinal involvement 

respectively). However, these authors did not use an index to 

determine the presence of global activity in the IUS. Our work 

also showed a correlation between FC and the different ultra-

sound variables, although weaker than in this work.

Among the authors who have assessed the relationship be-

tween FC and CD activity with cross-sectional imaging tech-

niques, the majority have used MRE and different activity scores 

of this technique.15-18 The work of Cerrillo et al.16 compared FC 

with the magnetic resonance index of activity. This study showed 

better results than those obtained in our work, with a moder-

ate correlation (r = 0.56), higher cutoff point of FC (188 µg/g) 

and a sensitivity of 90%. However, this work included some 

patients with ileocolonic involvement (29.2%), which may jus-

tify their better results. Our results agree with those of Makan-

yanga et al.15 they also found a weak correlation (r = 0.4) be-

tween FC and a global MRE index. In this study, the mean FC 

was higher among patients with ileocolonic and colonic dis-

ease than in those with isolated ileal involvement. Other au-

thors found no correlation between FC and MRE activity.17,18

In our work, FC was not higher among patients with the 

presence of a complication in the IUS compared to those who 

only presented signs of inflammatory activity in the IUS (Ta-

ble 3). We did not assess the differences in FC concentration 

between the different types of complications, given the small 

number included. Cerrillo et al.16 showed differences in FC 

concentration among patients with abdominal fistula in MRE; 

although not among those patients with and without abscess. 

However, they compared patients with complications versus 

patients without complications regardless of the presence of 

inflammatory activity in the MRE. We have compared patients 

with activity in IUS versus those with complications in IUS, 

since all patients with complication presented an index higher 

than 5.5 points indicative of inflammatory activity. 

In our study, the sum of the CRP and FC values did not im-

prove the ability to assess the presence of ultrasound activity. 

Although in some studies the combination of FC and CRP has 

been shown to be superior to assess endoscopic activity,29 the 

CALM study10 using both biomarkers (FC in combination 

with serum CRP) to decide to intensify treatment at week 35 

of follow-up, both biomarkers showed the same contribution 

(45% of patients) in the decision to escalate when they were 

assessed separately. In this study, only 25% of the patients, dis-

tributed between the tight control group and the standard 

treatment (12% and 17%, respectively), had isolated ileal dis-

ease; therefore their conclusions cannot be extrapolated to 

patients with ileal involvement without colonic disease. Other 

studies have not shown that the combination of CF and CRP 

improves the detection of endoscopic activity in CD located in 

the small intestine.30 

One of the limitations of the study is the difficulty of using a 

simple and validated index to determine IUS activity in clini-

cal practice. For this reason, in this work, we have valued the 

activity of the IUS with the index that we use in our usual prac-

tice. Although this index has shown a good correlation with 

endoscopic activity in CD,7 it is not validated and does not in-

clude the administration of intravenous contrast. On the other 

hand, assessing the patients at a specific time of follow-up 

(88% with some type of treatment) does not allow taking into 

account the evolution of FC from baseline to the time of the 

study, which could better reflect its value in monitoring CD 

activity, given its variability.

Our cohort was consecutive and reasonably large, but it re-

flects our local population and may not be directly generaliz-

able to other hospitals and patients. For example, only 4.7% of 

our population had an abscess, which may be different from 

other hospital settings. 

In conclusion, FC has a significant correlation with IUS to 

monitor ileal CD activity. However, this correlation is weak 

and, furthermore, it does not allow assessing the complica-

tions of CD, therefore both tests should be used in conjunc-

tion for tight monitoring of ileal CD. More studies are needed 

on noninvasive tests in this location of CD.
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