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Abstract

Background and Aims: Accurate endoscopic assessment is crucial for treatment decisions in

Crohn's disease (CD), but endoscopic scores are complex and not easily applicable in routine

practice. This study aimed to assess interobserver reproducibility of CDEIS, SES-CD and their

subsections, in inflammatory bowel disease (IBD) experts and non-experts, to improve

endoscopic assessment.

Methods: Observational, prospective study including 22 CD patients who underwent routine

colonoscopy at an IBD unit, after excluding patients with inadequate bowel preparation

(Boston Bowel Preparation score <6). 7 endoscopists from 4 centers, 4 specialized in IBD,

independently scored the videos using CDEIS and SES-CD. Inter-observer variability was

assessed, comparing IBD experts and non-experts, and correlating endoscopic scores with

clinical activity and biomarkers.

Results: Overall intraclass correlation coefficient (ICC) was 0.83 for CDEIS and 0.77 for SES-

CD, indicating substantial agreement. The lowest correlations were deep ulcers in ileum,

descending colon, and rectum (CDEIS), and ulcer size in ileum and stricture detection in

descending colon (SES-CD). Non-IBD experts showed higher interobserver agreement (ICC:

0.91 CDEIS, 0.88 SES-CD) compared to IBD experts (ICC: 0.79 for both). No correlation was

found between endoscopic scores and Harvey-Bradshaw index or CRP. SES-CD showed

significant correlation with fecal calprotectin (0.58, p=0.01) and CDEIS trended towards

significance (r=0.44, p=0.064). 22% patients were inconsistently classified regarding

endoscopic remission.

Conclusions: Although CDEIS and SES-CD are highly reproducible without specialized

training, they have limitations detecting mild inflammatory activity. An ideal score should

emphasize ileal activity and simplify assessment of ulceration severity and stenosis to

improve clinical utility.
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Introduction

Over the past few decades, the treatment of Crohn's disease (CD) has significantly advanced,

with mucosal healing emerging as a central therapeutic goal linked to better long-term

outcomes. Endoscopic remission (ER), defined as the absence of ulceration, has become a

key target 1,2,3. Ileocolonoscopy remains the gold standard for assessing CD inflammation,

with the CD Endoscopic Index of Severity (CDEIS) and the Simple Endoscopic Score for CD

(SES-CD) being widely used scoring systems4. Although SES-CD is simpler and faster than

CDEIS, both scores have limitations, including underestimating strictures and overestimating

non-specific lesions4,5. These indices were developed when treatment options were more

limited, focusing on lesion severity, but the current therapeutic focus on mucosal healing

requires more precise assessment, particularly for mild lesions6. Reproducibility of these

scores is crucial, as variability can affect treatment outcomes and trial eligibility. While prior

studies have shown good reproducibility for both scores, limited data exists on the

reproducibility of their subsections or the impact of IBD expertise 7,8,9.

Methods

We conducted a prospective, observational, single-center study at Virgen Macarena

University Hospital, Seville, including adult outpatients with histological diagnosis of CD, who

underwent a colonoscopy in their routine management between November 2019 and

November 2021. Patients with poor video quality or inadequate bowel preparation (Boston

scale10 <6) were excluded. Colonoscopies were recorded using the AVerMedia EZRecorder

330 device and anonymized for review by 7 endoscopists, who were blinded to clinical and

treatment details. The panel included 4 endoscopists from our center (1 IBD expert), and 3

IBD specialists from other national centers. Each endoscopist independently scored the

videos using CDEIS and SES-CD. The endoscopists had an experience of at least 15 years or

more than 10000 colonoscopies and IBD experts were defined as endoscopists with

specialized IBD training, weekly IBD consultation, or affiliation with a national IBD unit. ER



was defined as a CDEIS <3 or SES-CD =2.11

Clinical data were obtained from computerized medical records, with the Harvey-Bradshaw

Index (HBI) calculated using data collected within 3 months before or after colonoscopy.

Biomarkers, including C-reactive protein (CRP) and fecal calprotectin (FCP), were analyzed

when available within this time frame. The indication for colonoscopy was not identified in

our work.

Our main objective was to analyze the interobserver variability of CDEIS and SES-CD and

their subsections, in IBD experts and non-IBD experts. Our secondary objective was to

analyze the correlation between each endoscopic scale and clinical activity score or

inflammatory biomarkers.

Statistical analysis was conducted using IBM SPSS Statistics 24. Categorical variables were

presented as percentages, and continuous variables as means with standard deviations or

medians with interquartile ranges, depending on normality. Concordance between

endoscopists' scores was assessed using kappa indices for dichotomous and categorical

variables, and intra-class correlation coefficients (ICC) for continuous variables. Concordance

strength was classified as fair (≤0.40), moderate (0.41-0.60), substantial (0.61-0.80), or

almost perfect (>0.80). Linear correlations were analyzed using Pearson or Spearman

coefficients based on distribution. A p-value ≤0.05 was considered statistically significant,

and a subgroup analysis compared IBD experts to non-experts.

This study was approved by the research ethics committee of the university hospital

involved. The patients were included after providing informed written consent.

Results

Characteristics of patients

A total of 25 patients were enrolled, with 3 excluded due to poor video quality or poor

bowel preparation, leaving 22 patients for analysis. The cohort had majority of men, a mean



age of 40 years, and predominant presentation of ileal and stricturing disease. Five patients

had prior IBD surgery. Colonoscopy reached the terminal ileum in 17 patients, ileocecal valve

in 3, and right colon in 2, with all cases of incomplete intubation due to strictures.

Bowel preparation scores on the Boston scale were 9 (16 patients), 8 (1 patient), 7 (1

patient), and 6 (4 patients). CRP and fecal calprotectin data were available for 17 and 18

patients, respectively.

Table 1. Characteristics of patients.

N=22

Age (years) Mean (SD) 40.6 (+/- 13.3)

Male gender N (%) 13 (59.1%)

Duration of CD (years) Median

(IQR)

8.5 (3,0 – 17.3)

CD localization:

- Ileal L1

- Colonic L2

- ileocolonic L3

N (%)

12 (54.5%)

2 (9.1%)

8 (36.4%)

CD behavior:

- inflammatory B1

- stricturing B2

- penetrating B3

N (%)

10 (45.5%)

11 (50.0%)

1 (4.5%)

Perianal localization N (%) 2 (9.1%)

Prior surgery N (%) 5 (22.7%)

Ongoing treatment:

- 5-ASA

- steroids

- thiopurines

- biologics

N (%)

6 (27.3%)

2 (9.1%)

6 (27.3%)

8 (36.4%)

Harvey-Bradshaw index Median 5 (3 – 8)



(IQR)





Median

(IQR)

CRP (mg/L) Median

(IQR)

8.15 (2.9 – 18.7)

FCP (g/g) Median

(IQR)

653.15 (177 – 1242)

CD = Crohn’s disease. SD = standard deviation. IQR = interquartile range. 5-ASA = 5-

aminosalicylic acid. FCP= Fecal calprotectine.

Results of CDEIS and SES-CD

Overall median of CDEIS was 7.27 (3.65 – 11) and SES-CD was 7 (4 – 11). Considering the

median total score for each patient separately, 4 (18.2%) and 3 (13.6%) of them completed

the definition of ER according to evaluation with CDEIS and SES-CD, respectively.

Interobserver agreement was higher among internal evaluators for CDEIS (ICC 0.91; 95% CI:

0.84–0.96) compared to external evaluators (ICC 0.73; 95% CI: 0.54–0.87), while SES-CD

showed comparable agreement between internal (ICC 0.74; 95% CI: 0.58–0.87) and external

evaluators (ICC 0.78; 95% CI: 0.62–0.90).

In our study, 5 of 22 patients (22.7%) had discordant CDEIS scores, with some evaluators

classifying them as in remission (CDEIS <3) and others as having active disease. Similarly,

SES-CD scores differed in 4 of 22 patients (18.2%), leading to disagreement on remission

status. Although neither index has validated cut-off values, remission is commonly defined in

the literature as CDEIS <3 and SES-CD =2.

Interobserver correlation for CDEIS

The global ICC for the 7 endoscopists was 0.83 (0.733 – 0.915). Table 2 illustrates the analysis

of each subsection. The lowest correlation coefficients (0,40) corresponded to detection of

deep ulcers in ileum, descending colon and rectum, as well as quantification of ulcerated or

affected surface in ileum. On the opposite, the only correlation coefficient reaching >0.80



corresponded to the detection of superficial ulcers in the rectum. When grouping together

the different segments for each item, superficial ulcers and quantification of affected surface

showed the higher agreement.

In the sub-group analysis, non-IBD experts showed higher ICC values for CDEIS (0.91) and

SES-CD (0.88) compared to IBD experts (0.79 for both indices), indicating better overall

agreement. Non-IBD experts had stronger agreement in detecting deep ulcers in rectum,

superficial ulcers in colon and quantifying affected surface in colon, while IBD experts had

higher ICC for non-ulcerated stenosis.

Table 2. Correlation analysis of subsections of the CDEIS.

Global IBD experts Non- IBD experts

Mean of

Kappa

ponderated

ICC

Mean of

Kappa

ponderated

ICC

Mean of

Kappa

ponderated

ICC

Deep ulcers

- overall 0.46 0.42 0.49

- ileum 0.31 0.39 0.23

- ascending

colon
0.46 0.43 0.38

- transverse

colon
0.71 0.63 0.80

- descending

colon
0.27 0.04 0.52

- rectum 0.20 0 0.33

Superficial

ulcers

- overall 0.62 0.54 0.75

- ileum 0.46 0.47 0.47



- ascending

colon
0.49 0.36 0.71

- transverse

colon
0.67 0.51 0.83

- descending

colon
0.72 0.59 0.91

- rectum 0.84 0.83 0.85

Ulcerated

surface

- overall 0.73

- ileum 0.32 0.47 0.58

- ascending

colon
0.74

0.66 0.79

- transverse

colon
0.62

0.49 0.76

- descending

colon
0.57

0.372 0.79

- rectum 0.72 0.60 0.87

Affected

surface

- overall 0.83

- ileum 0.38 0.44 0.54

- ascending

colon
0.72

0.59 0.89

- transverse

colon
0.70

0.56 0.90

- descending

colon
0.64

0.46 0.91

- rectum 0.80 0.90 0.77

Ulcerated

stenosis
0.59 0.60 0.62



Non-

ulcerated

stenosis

0.60 0.66 0.45

Total CDEIS

CI 95%

0.84 (0.73 –

0.91)

0.79

(0.65-0.89)

0.91

(0.82-0.96)

ICC = intra-class correlation coefficient. CI = confidence interval. The best (>0.80) and worst

(0.40) values are highlighted in green and orange.

Interobserver correlation for SES-CD

The global ICC for the 7 endoscopists was 0.77 (0.64–0.88). Results in table 3. The lowest

correlations were observed for ulcer size and quantification of ulcerated or affected surface

in the ileum, as well as stricture detection in the descending colon, with none exceeding an

ICC of 0.80. When grouped by segment, the highest ICC was for stricture detection (0.68).

In the sub-group analysis, both expert groups had similar ICC, with non-IBD experts showing

higher agreement on ulcer size in the transverse and descending colon, and IBD experts on

stenosis in ascending colon.

Table 3. Correlation analysis of subsections of the SES-CD.

Global IBD experts Non-IBD experts

Mean of

Kappa

ponderated

ICC

Mean of

Kappa

ponderated

ICC

Mean of

Kappa

ponderated

ICC

Size of

ulcers



- overall 0.58 0.56 0.63

- ileum 0.40 0.51 0.42

- ascendin

g colon
0.46 0.43 0.41

- transvers

e colon
0.69 0.58 0.81

- descendi

ng colon
0.61 0.52 0.78

- rectum 0.68 0.68 0.75

Ulcerated

surface

- overall 0.57 0.59 0.62

- ileum 0.31 0.47 0.36

- ascendin

g colon
0.57 0.58 0.46

- transvers

e colon
0.66 0.56 0.76

- descendi

ng colon
0.61 0.58 0.74

- rectum 0.73 0.74 0.72

Affected

surface

- overall 0.59 0.60 0.66

- ileum 0.36 0.44 0.46

- ascendin

g colon
0.50 0.43 0.56

- transvers

e colon
0.71 0.77 0.73

- descendi

ng colon
0.67 0.59 0.80

- rectum 0.76 0.80 0.66



Stenosis

- overall 0.68 0.70 0.65

- ileum 0.65 0.67 0.65

- ascendin

g colon
0.59 0.68 0.40

- transvers

e colon
0.47 0.50 0.33

- descendi

ng colon
0 0 -

- rectum - - -

Total SES-

CD

CI 95%

0.77

(0.64

–0.88

).

0.79

(0.65-0.89)

0.88

(0.78-0.94)

ICC = intra-class correlation coefficient. - = not calculable because there is no variability due

to a single matching response. The best (>0.80) and worst (0.40) values are highlighted in

green and orange.

Correlation between endoscopic scores, clinical score and inflammatory biomarkers

The Spearman coefficient was low for both CDEIS and SES-CD with HBI and with CRP,

illustrating non-significant correlation (Table 4). On the other hand, the Spearman coefficient

was 0,445 for CDEIS and FCP (p=0,064), and 0,582 for SES-CD and FCP, reaching statistical

significance (p=0,011).



Table 4. Correlation analysis of endoscopic scores with clinical score and inflammatory

biomarkers.

HBI

(N = 22)

CRP

(N = 17)

FCP

(N = 18)

Spearman

coefficient
p

Spearman

coefficient
p

Spearman

coefficient
p

Median CDEIS 0.09 0.68 0.23 0.35 0.44 0.06

Median SES-CD 0.11 0.64 0.02 0.45 0.58 0.01

CDEIS = Crohn’s disease endoscopic index of severity. SES-CD = simple endoscopic score for

Crohn’s disease. HBI = Harvey-Bradshaw index. CRP = C-reactive protein. FCP = fecal

calprotectin.

Discussion

CDEIS and SES-CD demonstrated good concordance in our work, though their subsections

showed disparate correlation scores. As expected,4,12–14 endoscopic scores for CD had poor

correlation with HBI, with only FCP showing a significant correlation with SES-CD.

A recent meta-analysis 15 reported overall agreement rates of 0.80 for CDEIS and 0.78 for

SES-CD, closely aligning with our findings and reflecting previous literature with similar rates

of interobserver agreement.7,16,17 Several studies have examined score subsections, with

Daperno et al. 17 highlighting variability in CDEIS for superficial ulcers4, and subsequent

research showing poorer reproducibility for SES-CD in assessing affected surface and all

items in the ascending colon.16Some authors also concluded that interpreting ulcer depth,

estimating surface area, defining anatomical location of lesions, differentiating between anal

and rectal lesions, or grading severity of stenosis, were sources of disagreement.7,18 Our

findings are consistent with these observations. We found the greatest variability in scoring

the ulcerated surface, followed by ulcer size and affected surface.



Higher variability in ileum assessments is likely due to difficulties in positioning and

peristaltic contractions.18 With 91% of our patient showing ileal involvement, greater

reproducibility is expected when endoscopists assess the absence of lesions rather than their

severity .This is consistent with Hart et al,19 who observed higher agreement on identifying

healed bowel or severe disease compared to mild-to-moderate disease. The anatomical

location of the lesions can also be challenging when using endoscopic scores,7,18 especially in

post-inflammatory remodeling, after surgery or in lesions involving contiguous segments. In

our work we observed greater correlation by grouping segments for affected or ulcerated

surface. In practice, the value of separating colonic segments appears limited, as it proves

laborious and has no therapeutic impact.

Similarly, assessing ulcer depth remained a challenge despite the introduction of

standardized terminologies by the ECCO committee in 2013, aimed at providing clearer

definitions of shallow versus deep ulcers.20 Despite these efforts, distinguishing between the

two remains difficult, with conflicting results in the literature. 4,7,16,18

In our study, we found no evidence that IBD expertise could lead to better reproducibility of

CD endoscopic scores, except perhaps slightly better results for the detection of stenoses.

Some authors previously reported that gastroenterologists and trainees performed similar

agreement in SES-CD, without specific formation.19

In terms of clinical utility, CDEIS and SES-CD were developed in a very different context,

when no effective treatment was available for IBD. The objective at that time was to

elaborate a standardized, reproducible index to quantify the lesion severity, reflecting the

global endoscopists’ assessment, along the entire range of severity. 21, 6 Our current target of

mucosal healing calls for better discrimination with respect to mild lesions.22 In our work,

despite good reproducibility, over 20% of patients had discrepancies in ER assessment (SES-

CD <2 and CDEIS ≤36,24) among the 7 endoscopists.

We propose that an ideal scoring should emphasize ileal involvement, which is predictive of

poorer outcomes and is currently underestimated by the existing 5-segment scale.



Simplifying the score by eliminating the need to separate colonic segments and focusing on a

single marker of ulceration severity (size, depth, or surface area) would enhance its utility.

The role of stenosis should be reassessed, as detection and graduation of stenosis are

sources of interobserver variability.

In the past few years, the aims of CD endoscopic scores have shifted towards prognostic and

predictive roles, as they are supposed to guide our therapeutic management. SES-CD have

been the subject of recent publications on their predictive capacity during CD treatment.23 It

is widely accepted that more severe endoscopic activity is predictive of poorer long-term CD

evolution,24 but it has been shown that rather than the overall degree of baseline

inflammation, ileal and rectal involvement or deep ulcers are associated with poorer clinical

outcome or lower rate of ER.25–27

Recent publications have attempted to imbue the scores with clinical utility and simplify

them as Narula et al. with the Modified Multiplier SES-CD (MM-SES-CD), 28 which assigns

individual weights to each SES-CD parameter based on its impact on achieving endoscopic

remission and Adler et al. and the Simplified Endoscopic Mucosal Assessment for CD (SEMA-

CD), 29 which is much easier to use, following the example of the Mayo or Rutgeerts

endoscopic scores.

Our present study suffers few limitations. We included a limited number of patients, with a

strong predominance of ileal location and stricturing disease, so that our results might lack

statistical power and not be extrapolable to any CD cohort. We didn’t perform longitudinal

follow-up, so we were unable to assess sensitivity to change and predictive performance of

CDEIS and SES-CD. However, this is a comprehensive work on CD endoscopic scores and their

subsections, conducted on real-life patients outside therapeutic trials, with 7 endoscopists

from 4 different national centers, which adds to a very sparse literature.

In conclusion, our study confirms that both CDEIS and SES-CD are highly reproducible

without the need for specialised expertise. However, they may have difficulty in

discriminating mild inflammatory activity. We suggest that an ideal scoring system should



prioritise ileal involvement, which predicts worse outcomes but is often underestimated.

Simplifying the score by eliminating the need to separate colonic segments and focusing on a

single defined marker of ulceration severity (size or depth) and reassessing stenosis, which

causes interobserver variability. These changes can improve clinical utility and reduce

interobserver variability.
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