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HISTOPATHOLOGICAL DIAGNOSIS OF IBD





































PART 2
HISTOPATHOLOGICAL SCORING OF IBD (UC)



Ulcerative Colitis: FDA Clinical Trial Endpoints 
Guidance for Industry

“Mucosal healing (based on the Mayo Endoscopy subscore) has been included
as a secondary endpoint in many clinical trials. In many clinical trials, mucosal
healing has been defined as Mayo Endoscopic subscore of less than or equal to
1 point. However, a claim of mucosal healing would not be supported through
endoscopy that provides only an assessment of the visual appearance of the
mucosa. Any claim related to findings on endoscopy, in the absence of validated
histological assessment of the mucosa, would be limited to the endoscopic
appearance of the mucosa.”

FDA Guidance for Industry (Ulcerative Colitis) Draft Guidance document August 2016
https://www.fda.gov/



Comparison of the EMA and FDA Guidelines on 
Ulcerative Colitis Drug Development

EMA: mucosal healing is defined as “absence of macroscopic signs of active inflammation as 
judged by endoscopy” 

EMA: histology is recommended to help establish the diagnosis of UC and pouchitis, and could 
be a secondary endpoint or a component of a secondary endpoint. 

FDA: considers EMA’s definition of mucosal healing = endoscopic healing, stating specifically 
that “endoscopy alone only provides only an assessment of the visual appearance of the 
mucosa.”

FDA: emphasizes the value of histology for the claim of mucosal healing.

Reinisch et al. Clin Gastroenterol Hepatol. 2019;17:1673-79.



The long history of histology scores in UC

• The approach of using both endoscopic and histologic 
endpoints in clinical trials in IBD has been present for sixty 
years
• Truelove et al. (1956) used both clinical, endoscopic and 

histologic endpoints in a clinical trial for corticosteroids in UC

• Over the years, over 30 different histologic scoring systems 
for UC have been created
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Why is histological healing important in Ulcerative Colitis?

Established value as 
predictor of

• Disease relapse in IBD
• Risk of hospitalization/surgery
• Risk of colorectal cancer

• Predict disease relapse

Histological remission/healing
• It is an area of increasing 

research focus and holds 
promise of being an important 
marker of treatment efficacy in 
UC 

• Further studies are warranted to 
define its potential for disease 
modification

Established value as 
screening tool

• Identify those at risk for 
dysplasia and neoplasia

Histological findings

Questions to be answered
• What is the required degree of 

histological healing?
• Should therapy be optimized 

based on histological 
assessment?



Kaplan-Meier Graph of Endoscopic, Histological and Clinical Outcomes in UC Patients

Bryant et al. Gut. 2016;65:408-14.

Histologic Remission Versus Endoscopic Remission in 
Predicting Clinical Outcomes
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Most well-known histologic indices in UC

• (Modified) Riley Score: (M)RS

• Geboes Score: GS

• Nancy Histologic Index: NHI

• Robarts Histopathology Index: RHI

Most “validated”: Nancy and Robarts indices



Features used in the 4 most often used histologic scoring indices

• Modified Riley: mild (1-3: neutrophil infiltrate); moderate (4-6: crypt involvement); severe (7: ulcers)

• Geboes: 0 (structural change only) to 5 (erosions or ulcers)

• Nancy: 0 (no histologic significant disease) to 4 (severe [ulcers])

• Robarts: four components (chronic inflammatory infiltrate, lamina propria neutrophils, neutrophils in 
the epithelium and erosions/ulcerations

• Weighted component scores lead to a range of 0-33

Similar histologic features come back in every score!



(Modified) Riley Index
• The Initial Riley Score was described in 1988. Pathologists independently graded inflammation according to 

five levels which subjectively categorize tissue samples based on the degree of chronic inflammation and 
tissue destruction (Riley 1988).

• Riley 1991 subsequently described the widely used Riley Score in a clinical trial designed to predict relapse 
in clinically and endoscopically quiescent UC patients. This score incorporates six histologic features 

- acute inflammatory cell infiltrate (neutrophils in the lamina propria), 
- crypt abscesses, 
- mucin depletion,
- surface epithelial integrity,
- chronic inflammatory cell infiltrate (round cells in the lamina propria), and 
-crypt architectural irregularities. 

Each feature was graded on a four-point scale as none, mild, moderate, or severe (Riley 1991). 

• The Modified Riley Score removed features of chronicity that were thought to be resistant to 
responsiveness (Feagan 2005).

Riley SA et al. Gut. 1991 Feb;32(2):174-8. 

Feagan B et al. New England Journal of Medicine 2005;352(24):2499-507.



The Geboes Score (GS) Different grades used for evaluation of disease severity in ulcerative colitis

Grade 0 Structural (architectural change)
 Subgrades
 0.0 No abnormality
 0.1 Mild abnormality
 0.2 Mild or moderate diffuse or multifocal abnormalities
 0.3 Severe diffuse or multifocal abnormalities
Grade 1 Chronic inflammatory infiltrate
 Subgrades
 1.0 No increase
 1.1 Mild but unequivocal increase
 1.2 Moderate increase
 1.3 Marked increase
Grade 2 Lamina propria neutrophils and eosinophils
 2A Eosinophils
  2A. 0 No increase
  2A.1 Mild but unequivocal increase
  2A.2 Moderate increase
  2A.3 Marked increase
 2B Neutrophils
  2B. 0 None
  2B.1 Mild but unequivocal increase
  2B.2 Moderate increase
  2B.3 Marked increase
Grade 3 Neutrophils in epithelium
 3.0  None
 3.1  < 5% crypts involved
 3.2  < 50% crypts involved
 3.3  > 50% crypts involved
Grade 4 Crypt destruction
 4.0  None
 4.1  Probable—local excess of neutrophils in part of crypt
 4.2  Probable—marked attenuation
 4.3  Unequivocal crypt destruction
Grade 5 Erosion or ulceration
 5.0  No erosion, ulceration, or granulation tissue
 5.1  Recovering epithelium+adjacent inflammation
 5.2  Probable erosion—focally stripped
 5.3  Unequivocal erosion
 5.4  Ulcer or granulation tissueGeboes et al. Gut. 2000;47:404-9

The Geboes Index includes five features:

1. architectural change
2. lamina propria neutrophils and eosinophils 
3. neutrophils in epithelium
4. crypt destruction 
5. erosion or ulceration



The Nancy Index

Marchal-Bressenot et al. Development and validation of the Nancy histological index for ulcerative colitis. Gut 2015. 



Aude Marchal-Bressenot et al. Gut 2016;65:1919-1920

Copyright © BMJ Publishing Group Ltd & British Society of Gastroenterology. All rights reserved.

(A) (B) Ulceration with inflamed granulation tissue or neutrophils in fibrin = grade 4
(C) Presence of multiple clusters of neutrophils in lamina propria and/or in epithelium that are easily apparent = grade 3
(D) Presence of few or rare neutrophils in lamina propria or in the epithelium that are difficult to see = grade 2
(E) No neutrophils and presence of a moderate-to-severe increase in mononuclear inflammatory cells = grade 1
(F) Biopsy specimen showing a mild increase in mononuclear cells = grade 0



Robarts Histological Index • Chronic inflammatory infiltrate

o 0=No increase

o 1=Mild but unequivocal increase

o 2=Moderate increase

o 3=Marked increase

• Lamina propria neutrophils

o 0=None

o 1=Mild but unequivocal increase

o 2=Moderate increase

o 3=Marked increase

• Neutrophils in epithelium

o 0=None

o 1=<5% crypts involved

o 2=<50% crypts involved

o 3=>50% crypts involved

• Erosion or ulceration

o 0=No erosion, ulceration or granulation tissue

o 1=Recovering epithelium+adjacent inflammation

o 1=Probable erosion—focally stripped

o 2=Unequivocal erosion

o 3=Ulcer or granulation tissue

Mosli et al. Gut. 2017 Jan;66(1):50-58

The total score ranges from 0 (no disease activity) to 33 
(severe disease activity) 

Good index for a short-term indication of disease activity



• Post hoc analysis of the TOUCHSTONE trial (phase II RCT of ozanimod-197 pts-moderate to severe UC)
• Disease activity was blindly assessed by four pathologists to compare the following histologic scoring indices: Geboes, Modified Riley, 

Robarts, Nancy index and VAS
• Reliability was assessed with Intraclass Correlation Coefficients (ICCs) 

Index Intra-rater reliability Inter-rater reliability

Geboes Score (GS) 0.94 (0.90 to 0.97) 0.88 (0.82 to 0.92)

Modified Riley Score (MRS) 0.93 (0.88 to 0.95) 0.88 (0.80 to 0.90)

Robarts Histopathology Index 
(RHI)

0.94 (0.91 to 0.96) 0.86 (0.82 to 0.92)

Nancy Histological Index (NHI) 0.92 (0.88 to 0.95) 0.80 (0.73 to 0.85)

Visual analogue scale (VAS) 0.93 (0.89 to 0.95) 0.71 (0.61 to 0.79)

Substantial to almost perfect inter-rater reliability (ICC>0.61) 
observed for all indexes

Jairath et al. Gut. 2019;68:1162-8.

How do the scoring indices compare relative to one another?



Overview of the Histologic Scoring indices
Scoring system Reference, date Histological changes Classification of Activity HR

GS Geboes et al, 2000 (1) Architectural changes (2) chronic inflammatory 
infiltrate (3) lamina propria eosinophils (4) lamina 
propria neutrophils (5) epithelial neutrophils (6) 
crypt destruction (7) erosions or ulcerations

Six grades subdivided into 4 
categories. Scoring from 0 to 5.4 

0–1 (structural change 
only-chronic 
inflammation)

RS Riley et al, 1991 (1) Presence of an acute inflammatory cell infiltrate 
(2) Crypt abscesses (3) mucin depletion (4) surface 
epithelial integrity (5) chronic inflammatory cell 
infiltrate (6) crypt architectural irregularities

Each histologic feature graded 0–3 
(none, mild, moderate, severe)

Not defined

MRS Feagan etal, 2005 Items derived from original RS responsive to changes 
in acute inflammation (neutrophils in epithelium, 
lamina propria neutrophils, erosion/ulcer)

Scores range from 0 (normal/inactive 
colitis) to 7 (severe acute 
inflammation)

Not defined

NHI Marchal-Bressenot et al, 2017 (1) Chronic inflammatory cell infiltrate (2) acute 
inflammatory cell infiltrate (3) ulceration

Stepwise index ranging from 0 (no 
histologic significant disease)to 4 
(severely active disease)

Grade 0–1

RHI Mosli et al, 2017 Derived from GS; (1) chronic inflammatory cell 
infiltrate (2) lamina propria neutrophils (3)epithelial 
neutrophils (4)erosions or ulcerations

Each variable scored independently. 
The total sum ranges from 0 (no 
activity) to 33 (severe activity)

Score< 6

MRS, Modified Riley Score; NHI, Nancy Histologic Index;
RHI, Roberts Histopathology Index; RS, Riley score; GS, Geboes score.



How can histologic remission / improvement be defined?
• It is not clear or universally agreed upon what a “histological response” is.

• If you are very strict, you can require complete normalization of histology.
-> In my experience that almost never happens
(except perhaps in a very small group of children with proctitis only, treated early in their disease and 
moreover with great success).

• You can also ask “histological improvement”. The definition is very broad:
(1) Lose all the neutrophils.

-> Minority of the patients. So strict that it is not accepted by most clinicians. Can’t be met by most tested 
medications in the short term that is usually under consideration in clinical trials (8 tot 12 wks).

(2) Lose all the neutrophils in the epithelium + there should be no residual epithelial damage.
-> How many neutrophils are acceptable in the lamina propria? Few or many? A few often occurs & may be 
due to either UC or to other factors such as bowel preparation, scope passage, infection, …

(3) Minimal epithelial neutrophilic infiltration in the epithelium without epithelial damage is acceptable.
-> At least one study based on histology data from a large clinical trial has proposed this as a measure of 
histologic improvement. When combined with endoscopic remission (reaching Mayo endoscopic subscore 0 
or 1), it is even relevant as a predictor for a better long-term prognosis. (Li K, et al. JCC 2019;13:1025-35)



Limitations of  Histologic Scoring Indices For 
Evaluation of Disease Activity in Ulcerative Colitis 

• Need for invasive sampling procedure (risk of complications/cost/inconvenient for patients)

• Sampling effect for histological assessment (higher in CD due to discontinuous disease)

• Results depend on # of samples, correct cutting technique and orientation of biopsies 

• In routine clinical practice, pathologists do not use scoring indices (little experience)

• Lack of validation/standardization of histological reporting, scoring and definition of remission

• UC disease duration affects changes in distribution and nature of microscopic change

• Confirmation of histologic healing, beyond or independent of mucosal healing alone remains needed



Suggested reading, PMIDs

• 10940279
• 13316140
• 26464414
• 26475633
• 28542712
• 29338066


