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Literature search: 

A literature search was conducted to identify relevant studies that addressed the use 

of different cross-sectional imaging techniques in the diagnosis and management of 

Crohn´s disease and/or ulcerative colitis. PubMed was searched using the keywords: 

magnetic resonance, computerized tomography and ultrasound which were cross-

referenced with the keywords inflammatory bowel disease, Crohn’s disease, ulcerative 

colitis, transmural healing, disease progression, scores, activity, bowel damage. 

Relevant studies were selected and the reference lists from studies selected by 

electronic search were manually searched to identify further relevant reports. Articles 

published as abstracts, non-English written and review articles were excluded.   

 

 

 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Gut

 doi: 10.1136/gutjnl-2021-326562–2597.:2587 71 2022;Gut, et al. Rimola J



Report  Study design Reference 

standard 

Sample size Number of centres/readers 

/reader experience  

Scoring 

systems 

evaluated 

Sensitivity Specificity Summary of 

findings  

Capozzi et 

al., 2020[46] 

Prospective 

Single-centre 

CDEIS 50 patients, 42 TI 

segments, 228 

colonic segments 

1/2/4 and 14 years sMaRIA Active disease = 

88.9% 

Severe disease 

= 91.9% 

Active disease = 

93.4% 

Severe disease = 

83.1% 

sMaRIA was 

highly sensitive 

and specific for 

active and 

severe CD  

Kumar et al., 

2022 [43] 

Prospective 

Multi-centre 

HAI  111 patients, 111 

TI segments 

7/26/FRCR and at least 1 

year of GI subspeciality 

experience 

sMaRIA 

London 

“extended” 

London  

Active disease: 

sMaRIA = 83% 

London = 76% 

“extended” 

London = 81% 

Severe disease: 

sMaRIA = 84% 

Active disease: 

sMaRIA = 41% 

London = 64% 

“extended” London 

= 41% 

 

Severe disease: 

sMaRIA = 53% 

All 3 indices 

were sensitive 

for active TI CD 

(sMaRIA for 

severe 

disease). 

Specificity is 

lower but 

histological 

reference 

standard  

Ordas et al., 

2019[62] 

Retrospective 

(post-hoc analysis 

of prospective 

series). 

Single-centre 

CDEIS  98 patients, 96 TI 

segments, 399 

colonic segments  

1/2/14 years  sMaRIA Active disease = 

90% 

Severe disease 

= 85% 

Active disease = 

81% 

Severe disease = 

92% 

sMaRIA was 

highly sensitive 

and specific for 

active and 

severe CD  

Puylaert et 

al., 2015[67] 

Prospective 

Dual-centre 

eAIS/CDEIS 98 patients, 98 TI 

segments  

2/4/’extensive’ London, MaRIA, 

Clermont 

Active disease: 

London = 79%, 

76%/82%, 79% 

MARIA = 81%, 

74%/84%, 80%  

Clermont = 

82%, 76%/85%, 

83%   

Active disease: 

London = 63%, 

55%/71%, 68% 

MARIA = 53%, 

50%/62%, 65% 

Clermont = 55%, 

47%/64% 

All 3 indices 

were sensitive 

and specific for 

TI CD in a  

Rimola et al., 

2009[17] 

 

 

 

Prospective 

Single-centre  

CDEIS 50 patients 1/2/unknown  MaRIA Active disease = 

81% 

Active disease = 

89% 

MaRIA is 

sensitive and 

specific for 

active CD  

Rimola et al., 

2017[45] 

Retrospective 

Single-centre 

SES-CD 43 patients, 224 

segments 

1/2/’experienced’ London, MaRIA, 

Clermont 

Active disease: 

London = 71.2% 

MaRIA = 88.1% 

Clermont = 

89.9% 

Active disease = 

London = 99.4% 

MaRIA = 97% 

Clermont = 81.3% 

All 3 indices 

were sensitive 

and specific for 

active CD in a  

Roseira et 

al., 2020[47] 

Retrospective 

Single-centre 

SES-CD 84 patients, 420 

segments 

1/2/one expert and 1 

resident 

sMaRIA Active disease = 

90% 

Active disease = 

98% 

sMaRIA was 

highly sensitive 

and specific for 
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Supplementary Table 1. Studies evaluating the performance characteristics for the MRE scoring 

systems for identifying active Crohn’s disease.  

CD: Crohn’s disease 

CDEIS: Crohn’s disease endoscopic index of severity  

SES-CD: Simplified endoscopic score for Crohn’s disease 

SES-CD: adapted Simplified endoscopic score for Crohn’s disease 

AIS: acute inflammatory score 

HAI: histological activity index 

eAiS: endoscopic biopsy acute inflammatory score 

MaRIA: Magnetic Resonance Index of Activity 

sMaRIA: simplified Magnetic Resonance Index of Activity   

active and 

severe CD  

Steward et 

al., 2012[49] 

Retrospective 

Single-centre 

eAIS 26 patients, 26 TI 

segments 

1/2/expert London 

“Extended” 

London 

Active disease: 

London = 81% 

“Extended” 

London = 87% 

Active disease = 

70% 

The London 

and “extended” 

London indices 

were sensitive 

and specific  

Tao et al., 

2021[48] 

Retrospective 

Single-centre 

SES-CD 93 patients, 93 TI 

segments, 372 

colorectal 

segments  

1/2/expert sMaRIA Active disease = 

81.4% 

Severe disease 

= 88.9% 

 

Active disease = 

90.8% 

Severe disease = 

95.1% 

sMaRIA was 

highly sensitive 

and specific for 

active and 

severe CD  
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Report  Study design Reference 

standard 

Sample size Time of re-

evaluation 

Number of 

centres/readers 

/reader experience  

Scoring systems 

evaluated 

Aim Summary of findings  

 

Ordás, et al. 

2014[54] 

 

Prospective CDEIS 50 patients, 

111 segments 

with pre-

treatment 

ulcers 

12 weeks 2/2/unknown  MaRIA Concordance between MRE and 

endoscopy assessment of response 

to TNF inhibitors in the terminal 

ileum and colon 

MaRIA is sensitive and reliable to detect endoscopic healing.  

A MaRIA score <11 has a high sensitivity (94%) and 

diagnostic accuracy (90%) for diagnosing ulcer healing and 

specificity is moderate (69%) 

Moderate correlation ΔCDEIS- ΔMaRIA (R=0.51, p<0.001) 

Stoppino, et 

al. 2016[63] 

Prospective SES-CD 27 patients, 

135 segments 

26 weeks 1/2/unknown MaRIA Concordance between MRE and 

endoscopy assessment of response 

to TNF inhibitors in the terminal 

ileum and colon 

Overall, MaRIA score predicted endoscopic mucosal healing (SES-

CD score ≤ 2) with an area under the ROC curve of 0.967, sensitivity 

of 93 % and specificity of 77 % 

Buisson, et 

al. 2017[61] 

Prospective Endoscopy 

(presence of 

ulcerations; 

activity with no 

ulcerations; 

remission)  

44 patients Unknown 1/1/unknown Clermont 

MaRIA 

Concordance between MRE and 

endoscopy assessment of response 

to TNF inhibitors in the terminal 

ileum and colon 

Endoscopic remission: 

MARIA (no segmental MaRIA > 7):  specificity = 85.3% and NPV = 

85.3% 

Clermont (no segmental Clermont score > 8.4): specificity = 88.2% 

and NPV = 85.7%  

Endoscopic ulcer healing:   

MaRIA (no segmental MaRIA > 11):  specificity = 76.5% and NPV = 

86.7% 

Clermont (no segmental Clermont score > 12.5):  specificity = 79.4% 

and NPV = 84.4% 

Ordas, et al. 

2019[62] 

Post hoc 

analysis 

(prospective) 

CDEIS  37 patients  12 weeks 1/2/14 years  sMaRIA To explore the responsiveness of 

the sMaRIA against ileocolonoscopy 

Accuracy of response (decrease global sMaRIA ³50%) for 

endoscopic remission (decrease CDEIS ³50%) of 0.85  
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after induction treatment with TNF 

inhibitors. 

Accuracy of remission (sMaRIA<2) for endoscopic remission (CDEIS 

<7) of 0.96  

Accuracy of healing (sMaRIA<1) for endoscopic healing (CDEIS 

<3.5) of 0.87  

Correlation between changes in global CDEIS and changes in global 

sMaRIA was substantial (R=0.75; P < .001). 

Capozzi, et 

al. 2020[46] 

Prospective CDEIS 39 patients, 54 

segments with 

ulcerations (28 

in terminal 

ileum) 

46 weeks 1/2/4 and 14 years sMaRIA To explore the accuracy of the 

sMaRIA without contrast-enhanced 

sequences in evaluating the 

response to treatment 46 weeks 

after the initiation of biologic drug 

therapy 

sMaRIA detected endoscopic ulcer healing at the segment level 

[sMaRIA <2] with 89.5% sensitivity and 87.5% specificity 

Fernandez-

Clotet, et al. 

2022[57] 

Retrospective SES-CD  46 weeks 1/2/4 and 14 years sMaRIA Concordance between endoscopy 

and MRE (sMaRIA) with and without 

contrast enhanced sequences to 

identify endpoints after 

Agreement with ileocolonoscopy and MRE was similar for sMaRIA 

with and without contrast enhanced sequences in identifying ulcer 

healing (kappa = 0.74 [0.55–0.93] and 0.70 [0.5–0.9], respectively), 

treatment response (kappa = 0.53 [0.28–0.79] and 0.44 [0.17 – 

0.71]), and remission (kappa = 0.48 [0.22–0.73] and 0.43 [0.17–

0.69]). 

Takenaka, 

et al. 

2018[64] 

Prospective SES-CDa 139 patients, 

(endoscopy 

reached the 

ileum in139 

and the 

jejunum in 65) 

52 weeks 1/1/ expert  MaRIA Utility of MRE for detecting healing 

in proximal small bowel 

Enteroscopy and MRE reported similar rates of disease status in the 

small bowel:  

- ulcerative disease (SES-CDa≥5) in 63 (45.3%) vs.  severe 

disease (MaRIA≥11) in 63 (45.3%) patients 

- endoscopic healing (SES-CDa<5) in 76 (54.7%) vs. ulcer 

healing (MaRIA<11) in 76 (54.7%) patients. 

Danese, et 

al. 2019[87] 

Prospective 

(Phase 3 trial) 

SES-CD 

 

26 patients, 26 

segments in 

terminal ileum 

26 and 52 weeks Multiple/1/14 years MaRIA Radiological efficacy of Vedolizumab Pearson correlation coefficients between endoscopic (SES-CD) 

changes and MRE (global MaRIA) changes was 0.74. 
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Supplementary Table 2. Studies evaluating the responsiveness of the MRE scoring systems. 

SES-CD: Simplified Endoscopic Score for Crohn’s Disease 

SES-CDa:  adapted Simplified Endoscopic Score for Crohn’s Disease  

CDEIS: Crohn’s Disease Endoscopic Index of Severity 

MaRIA: Magnetic Resonance Index of Activity 

sMaRIA: simplified Magnetic Resonance Index of Activity 

NPV: negative predictive value 

 

 

Hanzel, et 

al. 2022[41] 

Post hoc 

analysis 

(prospective) 

CDEIS 41 patients 12-14 weeks 1/4 /extensive sMaRIA 

MaRIA 

London 

extended London  

To evaluated the responsiveness of 

4 MRE indices in luminal Crohn’s 

disease using standardized effect 

size (SES). 

The SES was 1.17 (95% CI, 0.56–1.77) for the sMaRIA, 0.98 (95% 

CI, 0.42–1.55) for the MaRIA, 0.95 (95% CI, 0.38–1.51) for the 

London extended index, and 0.85 (95% CI, 0.31–1.39) for the 

London index. 
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