
World Journal of
Gastroenterology

ISSN 1007-9327 (print)
ISSN 2219-2840 (online)

World J Gastroenterol  2023 January 14; 29(2): 223-412

Published by Baishideng Publishing Group Inc



WJG https://www.wjgnet.com I January 14, 2023 Volume 29 Issue 2

World Journal of 

GastroenterologyW J G
Contents Weekly Volume 29 Number 2 January 14, 2023

OPINION REVIEW

Irreversible electroporation for the management of pancreatic cancer: Current data and future directions223

Spiliopoulos S, Reppas L, Filippiadis D, Delvecchio A, Conticchio M, Memeo R, Inchingolo R

Acute-on-chronic liver failure: Controversies and consensus232

Ngu NL, Flanagan E, Bell S, Le ST

REVIEW

Liver injury in COVID-19: Clinical features, potential mechanisms, risk factors and clinical treatments241

Zhao SW, Li YM, Li YL, Su C

COVID-19 and liver injury: An ongoing challenge257

Papagiouvanni I, Kotoulas SC, Pataka A, Spyratos DG, Porpodis K, Boutou AK, Papagiouvannis G, Grigoriou I, Vettas C, 
Goulis I

Advancing the precision management of inflammatory bowel disease in the era of omics approaches and 
new technology

272

Liu XY, Tang H, Zhou QY, Zeng YL, Chen D, Xu H, Li Y, Tan B, Qian JM

Screening and interventions to prevent nonalcoholic fatty liver disease/nonalcoholic steatohepatitis-
associated hepatocellular carcinoma

286

Cernea S, Onișor D

Modern drug discovery for inflammatory bowel disease: The role of computational methods310

Johnson TO, Akinsanmi AO, Ejembi SA, Adeyemi OE, Oche JR, Johnson GI, Adegboyega AE

MINIREVIEWS

Current opinion on the regulation of small intestinal magnesium absorption332

Chamniansawat S, Suksridechacin N, Thongon N

Hepatocellular carcinoma in non-alcoholic steatohepatitis without cirrhosis343

Tovo CV, de Mattos AZ, Coral GP, Sartori GDP, Nogueira LV, Both GT, Villela-Nogueira CA, de Mattos AA

Secondary bile acids and the biliary epithelia: The good and the bad357

Lenci I, Milana M, Signorello A, Grassi G, Baiocchi L

Non-alcoholic fatty liver disease and COVID-19: Harmless companions or disease intensifier?367

Dietrich CG, Geier A, Merle U



WJG https://www.wjgnet.com II January 14, 2023 Volume 29 Issue 2

World Journal of Gastroenterology
Contents

Weekly Volume 29 Number 2 January 14, 2023

ORIGINAL ARTICLE

Observational Study

Knowledge and attitudes towards the use of histological assessments in ulcerative colitis by 
gastroenterologists vs pathologists

378

Pudipeddi A, Fung C, Christensen B, Bryant RV, Subramaniam K, Chetwood J, Paramsothy S, Leong RW

SYSTEMATIC REVIEWS

Third-line and rescue therapy for refractory Helicobacter pylori infection: A systematic review390

de Moraes Andrade PV, Monteiro YM, Chehter EZ

LETTER TO THE EDITOR

Celiac disease screening in patients with cryptogenic cirrhosis410

Narciso-Schiavon JL, Schiavon LL



WJG https://www.wjgnet.com III January 14, 2023 Volume 29 Issue 2

World Journal of Gastroenterology
Contents

Weekly Volume 29 Number 2 January 14, 2023

ABOUT COVER

Editorial Board Member of World Journal of Gastroenterology, Satoshi Ono, PhD, Director, Department of 
Gastroenterology and Gastrointestinal Endoscopy, Tokyo Metropolitan Geriatric Medical Center, 35-2, Sakae-Cho, 
Itabashi, Tokyo 173-0015, Japan. satoshi-tky@umin.ac.jp

AIMS AND SCOPE

The primary aim of World Journal of Gastroenterology (WJG, World J Gastroenterol) is to provide scholars and readers 
from various fields of gastroenterology and hepatology with a platform to publish high-quality basic and clinical 
research articles and communicate their research findings online. WJG mainly publishes articles reporting research 
results and findings obtained in the field of gastroenterology and hepatology and covering a wide range of topics 
including gastroenterology, hepatology, gastrointestinal endoscopy, gastrointestinal surgery, gastrointestinal 
oncology, and pediatric gastroenterology.

INDEXING/ABSTRACTING

The WJG is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®), 
Current Contents/Clinical Medicine, Journal Citation Reports, Index Medicus, MEDLINE, PubMed, PubMed 
Central, Scopus, Reference Citation Analysis, China National Knowledge Infrastructure, China Science and 
Technology Journal Database, and Superstar Journals Database. The 2022 edition of Journal Citation Reports® cites 
the 2021 impact factor (IF) for WJG as 5.374; IF without journal self cites: 5.187; 5-year IF: 5.715; Journal Citation 
Indicator: 0.84; Ranking: 31 among 93 journals in gastroenterology and hepatology; and Quartile category: Q2. The 
WJG’s CiteScore for 2021 is 8.1 and Scopus CiteScore rank 2021: Gastroenterology is 18/149.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Hua-Ge Yu; Production Department Director: Xu Guo; Editorial Office Director: Jia-Ru Fan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastroenterology https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1007-9327 (print) ISSN 2219-2840 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

October 1, 1995 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Weekly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Andrzej S Tarnawski https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

http://www.wjgnet.com/1007-9327/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

January 14, 2023 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2023 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2023 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
http://www.wjgnet.com/1007-9327/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJG https://www.wjgnet.com 378 January 14, 2023 Volume 29 Issue 2

World Journal of 

GastroenterologyW J G
Submit a Manuscript: https://www.f6publishing.com World J Gastroenterol 2023 January 14; 29(2): 378-389

DOI: 10.3748/wjg.v29.i2.378 ISSN 1007-9327 (print) ISSN 2219-2840 (online)

ORIGINAL ARTICLE

Observational Study

Knowledge and attitudes towards the use of histological 
assessments in ulcerative colitis by gastroenterologists vs 
pathologists

Aviv Pudipeddi, Caroline Fung, Britt Christensen, Robert V Bryant, Kavitha Subramaniam, John Chetwood, 
Sudarshan Paramsothy, Rupert W Leong

Specialty type: Gastroenterology 
and hepatology

Provenance and peer review: 
Invited article; Externally peer 
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific 
quality classification
Grade A (Excellent): 0 
Grade B (Very good): B 
Grade C (Good): C, C 
Grade D (Fair): 0 
Grade E (Poor): 0

P-Reviewer: Exbrayat JM, France; 
Iizuka M, Japan; Xing HC, China

Received: September 11, 2022 
Peer-review started: September 11, 
2022 
First decision: October 22, 2022 
Revised: November 4, 2022 
Accepted: December 23, 2022 
Article in press: December 23, 2022 
Published online: January 14, 2023

Aviv Pudipeddi, John Chetwood, Sudarshan Paramsothy, Rupert W Leong, Gastroenterology and 
Liver Services, Concord Repatriation General Hospital, Sydney 2139, Australia

Aviv Pudipeddi, Sudarshan Paramsothy, Rupert W Leong, Faculty of Medicine and Health, 
Concord Clinical School, University of Sydney, Sydney 2138, Australia

Caroline Fung, Department of Anatomical Pathology, Concord Repatriation General Hospital, 
Sydney 2139, Australia

Britt Christensen, Department of Gastroenterology, Royal Melbourne Hospital, Melbourne 
3050, Australia

Britt Christensen, Department of Medicine, University of Melbourne, Melbourne 3052, 
Australia

Robert V Bryant, Department of Gastroenterology and Hepatology, The Queen Elizabeth 
Hospital, Adelaide 5011, Australia

Kavitha Subramaniam, Gastroenterology and Hepatology Unit, Canberra Hospital, Canberra 
2605, Australia

Kavitha Subramaniam, Australian National University Medical School, Australian National 
University, Canberra 2601, Australia

Sudarshan Paramsothy, Rupert W Leong, Faculty of Medicine and Health Sciences, Macquarie 
University Hospital, Sydney 2109, Australia

Corresponding author: Aviv Pudipeddi, FRACP, MBBS, Doctor, Gastroenterology and Liver 
Services, Concord Repatriation General Hospital, Level 1West ACE Unit, Concord 
Repatriation General Hospital, Hospital Road, Concord, Sydney 2139, Australia.  
avivpudipeddi@gmail.com

Abstract
BACKGROUND 
Histological remission is increasingly accepted as a treatment endpoint in the 
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management of ulcerative colitis (UC). However, the knowledge of histology guidelines and the 
attitudes towards their use in clinical practice by gastroenterologists and pathologists is unknown.

AIM 
To evaluate the knowledge of histology guidelines and attitudes towards the use of histology in 
UC by gastroenterologists and pathologists.

METHODS 
A prospective, cross-sectional nationwide survey of gastroenterologists and pathologists who 
analyse UC specimens was conducted. The survey consisted of 34 questions to assess gastroentero-
logists’ and pathologists’ knowledge (score out of 19) and attitudes towards histological 
assessment in UC. Survey questions were formulated using the European Crohn’s and Colitis 
position paper on histopathology and the British Society of Gastroenterology biopsy reporting 
guidelines. It included knowledge of histological assessment of disease activity and dysplasia, 
knowledge of histological scoring systems for ulcerative colitis, uptake of histology scoring 
systems in routine practice, attitudes towards the role of histological activity, and the use of 
histological activity in clinical scenarios.

RESULTS 
Of 89 responders (77 gastroenterologists, 12 pathologists), there was almost universal acceptance 
that histological assessment should form part of UC evaluation [95% gastroenterologists, 92% 
pathologists]. However, gastroenterologists reported that 92% of their pathologists do not use a 
histological scoring system. Utilisation of a formal histological scoring system was preferred by 
77% of gastroenterologists and 58% of pathologists. Both groups lacked awareness of the Geboes 
Score, Nancy Index and Robarts Histopathological Index scoring systems with 91%, 87%, and 92% 
of gastroenterologists respectively; and 83%, 83%, and 92% pathologists respectively, being 
uncertain of scoring systems’ remission definitions. Histology knowledge score was not 
significantly different between gastroenterologists and pathologists [9/19 (IQR: 8-11) vs 8/19 (IQR: 
7-10), P = 0.54]. Higher knowledge scores were predicted by hospital attending gastroenterologists 
(P = 0.004), participation in inflammatory bowel disease (IBD) multidisciplinary teams (P = 0.009), 
and self-declared IBD sub-specialist (P = 0.03).

CONCLUSION 
Histological remission is a recognised target for both gastroenterologists and pathologists. Despite 
this, knowledge of histological scoring systems and their utilisation is poor.

Key Words: Histology; Scoring system; Ulcerative colitis; Survey

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This manuscript describes, for the first time, the knowledge and attitudes of gastroenterologists 
and pathologists towards the use of histology in clinical practice. Given the increasing literature and use of 
histology in trials, there is a need to understand the current perceptions of using histology in the real-
world. Using a novel Inflammatory Bowel Disease Knowledge score, we demonstrate that although 
histology is an accepted endpoint, knowledge is poor, particularly relating to histological scoring systems. 
As such, these results illustrate a pressing need and opportunity to improve knowledge around histology 
scores amongst gastroenterologists and pathologists and develop consensus agreements on a reporting 
approach.

Citation: Pudipeddi A, Fung C, Christensen B, Bryant RV, Subramaniam K, Chetwood J, Paramsothy S, Leong 
RW. Knowledge and attitudes towards the use of histological assessments in ulcerative colitis by 
gastroenterologists vs pathologists. World J Gastroenterol 2023; 29(2): 378-389
URL: https://www.wjgnet.com/1007-9327/full/v29/i2/378.htm
DOI: https://dx.doi.org/10.3748/wjg.v29.i2.378

INTRODUCTION
Ulcerative colitis (UC) is a chronic inflammatory disease characterised by a relapsing and remitting 
course[1]. Disease activity is typically evaluated using clinical, biochemical and endoscopic assessments. 
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Treatment goals have evolved over time, and current consensus guidelines from the Selecting 
Therapeutic Targets in Inflammatory Bowel Disease initiative (STRIDE-II) recommend achieving clinical 
and endoscopic remission[2]. However, up to 40% of patients who achieve these therapeutic endpoints 
may have persistent histological inflammatory activity[3,4].

Despite endoscopic normalization, ongoing active histological activity may be associated with poorer 
clinical outcomes including higher clinical relapse rates, corticosteroid requirement, hospitalization, 
colectomy and development of colorectal neoplasia[3-7]. Although histological remission is currently 
not a formal treatment target by consensus expert-opinion, STRIDE-II guidelines do recommend that 
formal histological assessment take place to determine the depth of remission and help prognosticate 
patient outcomes. Further, it is increasingly incorporated into clinical drug trials, with central reading to 
reduce bias, to provide objective scoring of inflammatory activity[2]. Standardized histological scoring 
systems with varying levels of validity have been developed to quantify the degree of microscopic 
inflammatory activity and provide a more accurate assessment of mucosal inflammation[8-12]. The 
three most commonly used are the Geboes score, Nancy index and Robarts histopathology index due to 
evidence of their content validity and reliability in evaluating histological features[13].

Although accepted in modern clinical drug trials and research settings, histological disease activity 
and scoring systems have not been incorporated in routine clinical practice. It is not known whether 
gastroenterologists understand these scoring systems or if they welcome their incorporation into routine 
clinical care. Achieving consensus in a formal reporting scoring system will require agreement by 
pathologists, but their knowledge of these scoring systems and willingness to use them is also 
unknown. Many pathologists use written descriptions of UC activity in their reports. Whether this 
translates to a numerical value, if they favour a particular scoring system, or their attitude towards 
synaptic reporting of histological activity, is not known. This cross-sectional survey study evaluated 
gastroenterologist and pathologist knowledge of histological findings and scoring systems, together 
with their attitudes towards the role of histology in UC management. We hypothesised that based on 
their dedicated training, knowledge of histological scoring systems would be significantly higher in 
pathologists than gastroenterologists.

MATERIALS AND METHODS
Study cohort
This was a prospective cross-sectional survey of Australian gastroenterologists and pathologists from 
July 2021 to January 2022. Gastroenterologists were contacted by proxy through the Gastroenterological 
Society of Australia, and pathologists who review UC specimens were contacted by their associated 
gastroenterologists to participate in the survey.

Survey questionnaire and inflammatory bowel disease histology knowledge score
A survey was developed to explore the knowledge and attitudes towards the use of histology in inflam-
matory bowel disease (IBD) for both gastroenterologists and pathologists. The European Crohn’s and 
Colitis Organisation (ECCO) position paper on histopathology and the British Society of Gastroen-
terology (BSG) biopsy reporting guidelines were utilised to formulate questions and quantify 
knowledge[14,15]. The structured survey was designed by a focus group of three gastroenterologists 
and comprised of 34 questions. It included knowledge of histological assessment of disease activity and 
dysplasia, knowledge of histological scoring systems for ulcerative colitis, uptake of histology scoring 
systems in routine practice, attitudes towards the role of histological activity, and the use of histological 
activity in clinical scenarios (Supplementary Data 1). Questionnaire language and ambiguity were 
evaluated by the focus group. A novel IBD Histology Knowledge Score was created that was derived 
from the survey as a tool to measure overall performance and tested for construct validity and 
discriminant ability (Supplementary Table 1). The IBD Histology Knowledge Score was calculated as the 
sum of correct responses to survey questions that aligned with the ECCO position paper on 
histopathology and the BSG reporting guidelines on IBD biopsies[14,15]. The maximum possible score 
was nineteen. For construct validity, a high-performance score had to represent a good understanding 
of histological findings. During the development phase, the survey was administered to senior gastroen-
terologists and pathologists not directly involved in designing the study, and they were deemed as 
criterion standards. The survey was then administered to gastroenterology fellows, junior resident 
medical officers and non-medical staff. Senior staff scored significantly higher (P = 0.001) than junior 
doctors, establishing content validity. Discriminant validity compared the knowledge scores of those 
who followed published guidelines vs those who did not.

Statistical analysis
The IBD Histology Knowledge Score was analysed as a non-parametric continuous variable, described 
as medians with interquartile ranges and compared using Mann-Whitney U-test and Kruskal-Wallis 
test. Parametric continuous variables were described as means and compared using the t-test and 
ANOVA test. Predictors of the IBD histology knowledge score were determined using linear regression 

https://f6publishing.blob.core.windows.net/a7cbeb2d-18ab-4739-8b02-ed2bae4b9f87/WJG-29-378-supplementary-material.pdf
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with backward elimination regression modelling. A P-value of < 0.05 was deemed statistically 
significant. Statistical analyses were performed with SPSS version 27 (SPSS Inc, Chicago, IL, United 
States).

Ethics approval
The study was approved by the Sydney Local Health District Human Research Ethics Committee 
(HREC CH62/6/2021-055).

RESULTS
Study cohort
A total of 89 responses were obtained, comprising 77 gastroenterologists and 12 pathologists. The 
response rate for gastroenterologists was 25% (n = 77/310). Subspecialty breakdown of gastroentero-
logists is shown in Figure 1. Gastroenterologists listed their predominant work as 31% public hospital 
staff specialists, 30% private practice, 21% trainee gastroenterologists, 17% visiting medical officers and 
1% research-based gastroenterologist. Ninety-four percent of respondents saw > 2 IBD patients each 
week and 30% saw > 10 patients each week. Forty-five percent of gastroenterologists were involved in a 
regular IBD multidisciplinary team. Full study cohort characteristics are shown in Table 1.

Of the 12 surveyed pathologists, 83% worked in tertiary teaching hospitals and 17% were solely in 
private practice. Half of all pathologists were involved in regular IBD multidisciplinary meetings. Full 
study cohort characteristics are shown in Table 1.

Attitudes towards histology and scoring systems in UC
Histological activity was considered to have an ‘emerging’ or ‘established’ role in UC by 40% and 55% 
of gastroenterologists respectively. Proportions for pathologists were 33% and 58% respectively. 
Histological remission was considered more important to achieve than endoscopic remission by 65% of 
gastroenterologists (‘somewhat agree’ and ‘agree’) (Table 2).

The proportion of gastroenterologists who want to use a histological scoring system at least 
‘sometimes’ or ‘always’ was 59%, and 50% for pathologists. Gastroenterologists reported that 92% of 
their pathologists do not routinely use a histological scoring system, whilst 83% pathologists report not 
routinely using a scoring system. More than half of gastroenterologists (64%) and pathologists (58%) did 
not know which scoring systems had undergone the most validation (Table 2).

For the Geboes score, 91% of gastroenterologists and 83% of pathologists did not know the defined 
histological remission score of ‘< 2.1’[14]. For the Nancy index, 87% of gastroenterologists and 83% of 
pathologists did not know the defined histological remission score of ‘0’[14]. For the Robarts 
histopathology index (RHI), 92% of gastroenterologists and pathologists did not know the defined 
histological remission score of ‘≤ 3’[14] (Table 2 and Figure 2).

Impact of histological activity on treatment decisions in clinical scenarios
The impact of histological disease activity on gastroenterologists’ decisions to escalate treatment or de-
escalate in particular scenarios is summarized in Table 3. In the setting of clinical and endoscopic 
remission, but histological activity alone, 10% of gastroenterologists would escalate therapy (‘often’ or 
‘always’). When combined with an elevated faecal calprotectin, 30% of gastroenterologists would 
escalate treatment. A greater proportion of gastroenterologists would de-escalate treatment if two 
consecutive colonoscopies showed endoscopic and histological remission, compared with a single 
episode of endoscopic and histological remission (53% vs 19% respectively). A greater proportion of 
gastroenterologists would aim for histological remission if a patient with UC had other risk factors for 
colon cancer (71%).

IBD histology knowledge score
Gastroenterologists and pathologists had similar IBD histology knowledge scores [8.0 (IQR: 6.5-10.0) vs 
9.0 (IQR: 7.8-11.0), P = 0.54] (Table 4). Within gastroenterologists, IBD sub-specialists had higher 
knowledge scores compared with other gastroenterologists [10.5 (IQR: 7.3-14) vs 9.0 (IQR: 7.8-10.0), P = 
0.02] (Figure 3A). Public hospital staff specialists had higher knowledge scores than visiting medical 
officers [11.0 (IQR: 9.0-13.0) vs 8.0 (IQR: 8.0-9.0), P = 0.003] and those in private practice [11.0 (IQR: 9.0-
13.0) vs 8.0 (IQR: 6.3-9.8), P = 0.002] (Figure 3B). Gastroenterologists with a PhD had higher knowledge 
scores than those whose highest level of education was a bachelor degree [11.0 (IQR: 7.0-14.0) vs 9.0 
(IQR: 8.0-10.0), P = 0.01] (Figure 3C). Involvement in an IBD multidisciplinary team was associated with 
a higher knowledge score [9.5 (IQR: 8.0-11.0) vs 8.0 (IQR: 6.0-10.0), P = 0.002] (Figure 3D).

On univariate analysis, subspecialty type (P = 0.005), predominant practice (p=0.004), involvement in 
an IBD multidisciplinary team (P = 0.002) and a higher level of education (P = 0.02) were all significantly 
associated with higher IBD histology knowledge scores (Table 5). On multivariate analysis, subspecialty 
type (P = 0.03), predominant practice (P = 0.005) and involvement in an IBD multidisciplinary team (P = 
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Table 1 Demographics and study cohort characteristics, n (%)

Gastroenterologists (n = 77) Pathologists (n = 12)

Age (yr)

< 30 4 (5.2) 0 (0.0)

30-40 30 (39.0) 1 (8.3)

41-50 15 (19.5) 4 (33.3)

51-60 19 (24.7) 4 (33.3)

> 60 9 (11.7) 3 (25.0)

Location

New South Wales 46 (59.7) 8 (66.7)

Victoria 11 (14.3) 2 (16.7)

Queensland 11 (14.3) 2 (16.7)

Western Australia 8 (10.4) 0 (0.0)

Australian Capital Territory 1 (1.3) 0 (0.0)

Highest level of education

Bachelor of medicine/bachelor of surgery 51 (66.2) 11 (91.7)

Masters 10 (13.0) 0 (0.0)

PhD 16 (20.8) 1 (8.3)

What is your predominant practice

Staff specialist 24 (31.2) 10 (83.3)

University academic work 1 (1.3) 0 (0.0)

Visiting medical officer 13 (16.9) 0 (0.0)

Private practice 23 (29.9) 2 (16.7)

In training program 16 (20.8) 0 (0.0)

How many IBD patients do you see each week

0-1 5 (6.5) N/A

2-5 31 (40.3) N/A

6-10 18 (23.4) N/A

> 10 23 (29.9) N/A

Involved in regular IBD multidisciplinary meeting

Yes 35 (45.5) 6 (50.0)

No 42 (54.5) 6 (50.0)

IBD: Inflammatory bowel disease; N/A: Not applicable.

0.009) remained significant predictors for higher IBD histology knowledge scores (Table 5).

DISCUSSION
Therapeutic goals in UC have evolved from achieving clinical response to attaining objective targets of 
resolution of inflammation beyond symptoms such as biochemical and endoscopic remission. However, 
histological remission outside of the research setting has yet to be adopted by gastroenterologists and 
pathologists. Our study revealed firstly that histological activity is a recognised treatment goal for 
gastroenterologists who wish to use histology results in combination with other endpoints to guide 
management decisions. Secondly and conversely, despite this awareness and use of histology, there is a 
poor knowledge of histological scoring systems in UC not only by gastroenterologists, but by 
pathologists as well. As such there is an opportunity to develop consensus guidelines incorporating 
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Table 2 Attitudes towards histology and histological scoring systems, n (%)

Gastroenterologists (n = 
77)

Pathologists (n = 
12)

The role of histological activity in IBD is

Not established 3 (3.9) 1 (8.3)

Preliminary 1 (1.3) 0 (0.0)

Emerging 31 (40.3) 4 (33.3)

Established 42 (54.5) 7 (58.3)

Histological remission is more important to achieve than endoscopic remission

Disagree 4 (5.2) N/A

Somewhat disagree 13 (16.9) N/A

Neither agree nor disagree 10 (13.0) N/A

Somewhat agree 36 (46.8) N/A

Agree 14 (18.2) N/A

What histological scoring system does your pathologist routinely or frequently use in their 
reports

Geboes 2 (2.6) 0 (0.0)

Nancy index 3 (3.9) 1 (8.3)

RHI 1 (1.3) 0 (0.0)

They do not routinely use a scoring system 71 (92.2) 10 (83.3)

Other IBD-DCA score (n = 1)

I would like to use a histological scoring system for my IBD patients

Never 8 (10.4) 4 (33.3)

Rarely 10 (13.0) 1 (8.3)

Occasionally 14 (18.2) 1 (8.3)

Sometimes 23 (29.9) 3 (25.0)

Always 22 (28.6) 3 (25.0)

Which scoring systems have undergone the most validation

Modified Riley score 1 (1.3) 1 (8.3)

Geboes score 13 (16.9) 3 (25.0)

Nancy index 20 (26.0) 5 (41.7)

RHI 9 (11.7) 3 (25.0)

Truelove and Richards score 5 (6.5) 0 (0.0)

Not sure 49 (63.6) 7 (58.3)

What Geboes score is considered histological remission

< 1.1 2 (2.6) 1 (8.3)

< 2.1 7 (9.1) 2 (16.7)

< 3.1 4 (5.2) 0 (0.0)

< 4.1 1 (1.3) 0 (0.0)

Not sure 63 (81.8) 9 (75.0)

What Nancy index is considered histological remission

0 10 (13.0) 2 (16.7)

≤ 1 4 (5.2) 3 (25.0)
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≤ 2 0 (0.0) 0 (0.0)

≤ 3 0 (0.0) 0 (0.0)

Not sure 63 (81.8) 7 (58.3)

What Robarts histopathology index is considered histological remission

≤ 2 4 (5.2) 1 (8.3)

≤ 3 6 (7.8) 1 (8.3)

≤ 4 0 (0.0) 0 (0.0)

≤ 5 0 (0.0) 1 (8.3)

Not sure 67 (87.0) 9 (75.0)

RHI: Robarts histopathology index; IBD: Inflammatory bowel disease; N/A: Not applicable.

Table 3 Impact of histological disease activity on treatment management in clinical scenarios, n (%)

Scenario Never Not 
often Sometimes Often Always 

If a patient is in clinical and endoscopic remission, but has histological activity, then I will escalate 
medical therapy

14 
(18.2)

35 (45.5) 20 (26.0) 5 (6.5) 3 (3.9)

If a patient is in clinical and endoscopic remission, but has an elevated faecal calprotectin (> 100 
μg/g) and histological activity, then I will escalate medical therapy

4 (5.2) 18 (23.4) 31 (40.3) 19 
(24.7)

5 (6.5)

If a patient is in clinical, endoscopic and histological remission, (but prior colonoscopy showed 
Mayo 1 endoscopic disease), then I will de-escalate medical therapy

7 (9.1) 19 (24.7) 36 (46.8) 15 
(19.5)

0 (0.0)

If a patient is in clinical remission, with their last 2 colonoscopies showing endoscopic and 
histological remission, then I will de-escalate medical therapy

2 (2.6) 2 (2.6) 31 (40.3) 38 
(49.4)

4 (5.2)

If a patient with ulcerative colitis has other risk factors for colon cancer, then I will aim to achieve 
histological remission

0 (0.0) 7 (9.1) 14 (18.2) 27 
(35.1)

29 (37.7)

Figure 1 Subspeciality characteristics of gastroenterologists.

gastroenterologists and pathologists that are adopted by the respective societies to further this evolving 
field.

Our study showed 95% of gastroenterologists believe histological activity plays a role in the 
management of UC, with 76% wanting to use a histological scoring system in clinical practice. Further 
evidence on the role of UC histological activity scores is required as only a small proportion of gastroen-
terologists currently make treatment decisions based solely on histological activity. In UC patients with 
clinical and endoscopic remission but ongoing histological disease activity, 10% of gastroenterologists 



Pudipeddi A et al. Survey on UC histology knowledge

WJG https://www.wjgnet.com 385 January 14, 2023 Volume 29 Issue 2

Table 4 Inflammatory bowel disease histology knowledge scores

Gastroenterologists (n = 77) Pathologists (n = 12)

IBD histology knowledge score [median (IQR)] 9.0 (7.8-11.0) 8.0 (6.5-10.0)

Type of subspecialist

General gastroenterologist 8.0 (7.0-9.0) N/A

IBD subspecialist 10.5 (7.3-14) N/A

Interventional endoscopist 9.0 (4.5-9.8) N/A

Hepatologist 10.5 (8.5-11) N/A

Gastroenterology trainee 8.5 (6.0-10.0) N/A

Predominant practice

Staff specialist 11.0 (9.0-13.0) N/A

Visiting medical officer 8.0 (8.0-9.0) N/A

Private practice 8.0 (6.3-9.8) N/A

In training program 8.5 (6.0-10.0) N/A

Highest level of education

Bachelor degree 9.0 (8.0-10.0) N/A

Masters 8.0 (7.0-11.0) N/A

PhD 11.0 (7.0-14.0) N/A

Involved in regular IBD multidisciplinary meeting 35 (45.5%) 6 (50.0%)

Yes 9.5 (8.0-11.0) N/A

No 8.0 (6.0-10.0) N/A

IQR: Interquartile range; N/A: Not applicable; IBD: Inflammatory bowel disease.

Table 5 Significant predictors of inflammatory bowel disease histology knowledge score for gastroenterologists on univariate and 
multivariate analyses

Univariate analysis P value Multivariate analysis P value

Type of subspecialty 0.005 0.03

Predominant practice 0.004 0.005

Involvement in IBD MDT 0.002 0.009

Highest level of education 0.02

IBD: Inflammatory bowel disease; MDT: Multidisciplinary team.

would escalate medical therapy. However, when histological activity coincides with elevated faecal 
calprotectin, 30% were prepared to escalate treatment. These decisions match the current STRIDE-II 
guidelines given that histological activity is not currently an accepted target, but shows that gastroenter-
ologists are prepared to include this endpoint as a treatment target[2]. Histological remission becomes 
even more important if a patient with UC had other risk factors for colon cancer, with 72% prepared to 
escalate treatment, given that histological activity increases the risk of colorectal neoplasia (odds ratio 
3.0, 95%CI: 1.4-6.3)[5]. Therefore, when UC subjects have greater colonic disease extent, more prolonged 
duration of UC, presence of primary sclerosing cholangitis, or presence of a family history of colorectal 
cancer, gastroenterologists might escalate treatment in the presence of histological disease activity 
irrespective of symptoms.

Despite the awareness of the importance of histology in UC, our survey demonstrated a lack of 
knowledge of histological scoring systems by gastroenterologists. Clinical trials have used Nancy index, 
RHI and the Geboes score but recent European Crohn’s and Colitis Organisation (ECCO) guidelines 
recommended the use of the Nancy index and RHI for randomised clinical trials, and the Nancy index 
for clinical practice given its ease of use[14]. Gastroenterologists did not know which scoring systems 
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Figure 2 Knowledge of histological remission definitions for scoring systems by gastroenterologists and pathologists. RHI: Robarts 
histopathology index.

Figure 3 Comparisons of inflammatory bowel disease histology knowledge score for gastroenterologists. A: Subspecialty type; B: Predominant 
practice; C: Highest education level; and D: Involvement in inflammatory bowel disease multidisciplinary team. IBD: Inflammatory bowel disease; IQR: Interquartile 
range; MDT: Multidisciplinary team.

had undergone the most validation, or were unaware of the histological remission scores for the Geboes 
score (91%), Nancy index (87%) and RHI (92%). Despite the increasing interest and evolving role of 
histological scoring systems in UC, there is an opportunity to educate gastroenterologists about these 
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scoring systems and how to apply them in clinical practice. Predictors for higher knowledge included 
employment as a public hospital staff specialist and involvement in an IBD multidisciplinary team. As 
such, it is likely working in public hospitals within an IBD team would lead to increased exposure to the 
understanding of common histological scoring systems in UC. Conversely, gastroenterologists working 
in private practice would have less exposure to these scoring systems and their utility in UC 
management, contributing to lower knowledge scores.

Few studies have evaluated pathologists’ views on histological activity, but most believe that they 
have a role in evaluating UC. However, pathologists’ knowledge of UC histology was comparable to 
gastroenterologists [median knowledge score 8.0 (IQR: 6.5-10.0) vs 9.0 (IQR: 7.8-11.0) P = 0.54]. Similar to 
gastroenterologists, they also lacked knowledge of histological scoring systems and their remission 
definitions. There is an opportunity, therefore, to improve the utilisation of histological activity scoring 
for both pathologists and gastroenterologists. A harmonised approach to histological assessment in UC 
is lacking[16]. Future directions should include the development of histology consensus guidelines in 
consultation with pathologists to ensure homogeneity in reporting across hospitals to permit compar-
ability of mucosal biopsies across different sites.

This study has several limitations. First, responder bias may have played a role, whereby responders 
having greater knowledge were more likely to take part on the survey. However, this would indicate a 
greater unawareness of histological activity scoring in the assessment of UC and a greater need for 
education and a harmonized approach towards the adoption of a scoring system. Secondly, a smaller 
respondent number for pathologists was surveyed. However, we demonstrated statistically that 
pathologists did not differ in their knowledge of histological scoring systems in UC despite expertise in 
reading biopsy histology. Thirdly, the results may lack worldwide generalisability given the survey was 
sent to Australian health professionals.

Strengths of this study included: (1) Being the first to report gastroenterologists’ knowledge and 
attitudes towards the use of histology in UC; (2) recruitment of pathologists to compare their awareness 
against gastroenterologists; and (3) to target respondents nationwide to demonstrate generalisability.

CONCLUSION
The study highlights that while there is an acknowledgment of the importance of histological 
assessment in UC, there is a lack of knowledge of histological scoring systems. It indicates areas of 
educational need in the field of UC histology, and the importance of including pathologists in 
developing future consensus guidelines on the use of histology in clinical practice.

ARTICLE HIGHLIGHTS
Research background
The role of histology in ulcerative colitis has evolved over time. Histological activity despite endoscopic 
remission is associated with poorer clinical outcomes, and various histological scoring systems have 
been developed. However, the knowledge and attitudes towards the use of histology in the 
management of ulcerative colitis by gastroenterologists and pathologists is unknown.

Research motivation
Although there has been an increasing literature into the use of histology in ulcerative colitis, it is 
unknown whether this has translated into knowledge and use by gastroenterologists and pathologists in 
clinical practice.

Research objectives
The main objective was to evaluate the knowledge of histology guidelines and attitudes towards the use 
of histology in ulcerative colitis by gastroenterologists and pathologists.

Research methods
A prospective, cross-sectional survey of gastroenterologists and pathologists was conducted in 
Australia. The survey was formulated by using peer-reviewed guidelines.

Research results
Of 89 responders (77 gastroenterologists, 12 pathologists), there was almost complete acceptance that 
histological assessment should form part of ulcerative colitis evaluation (95% gastroenterologists, 92% 
pathologists). However, the majority of both groups lacked awareness of the Geboes score, Nancy index 
and Robarts histopathological index. Higher knowledge scores were predicted by public hospital 
attending gastroenterologists and involvement in an inflammatory bowel disease meeting.
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Research conclusions
Histological remission is a recognised target for both gastroenterologists and pathologists. However 
knowledge of histological scoring systems was poor.

Research perspectives
Future research should involve the development of consensus guidelines in consultation with 
pathologists on the use of histology in ulcerative colitis management. This should include an agreement 
on a standardised scoring system to ensure homogenity in reporting across hospitals to permit compar-
ability of biopsies.
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