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Histologic Assessment in Ulcerative Colitis: A Survey of
Pathologists’ Practices and Perspectives
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Abstract

Background: Histologic remission is increasingly recognized as an
important endpoint in ulcerative colitis (UC) management. Consen-
sus guidelines on adopting histologic scoring systems in clinical prac-
tice are lacking in the United States. This study aimed to assess the
knowledge, attitudes, and practices of pathologists, primarily located
in North America, regarding histologic evaluation in UC.

Methods: This study surveyed a group of pathologists who have
completed postdoctoral medical training with demonstrated interest
and involvement in the field of gastrointestinal pathology to evaluate
their knowledge, practices, and perspectives on histologic assessment
using standardized scoring systems in clinical practice in UC patients.
The survey was hosted on an online platform, and responses were
recorded anonymously.

Results: A total of 57 responses were included in the analysis.
Nearly two-thirds of pathologists acknowledged a lack of familiar-
ity with the criteria for histologic remission as defined by the Nancy
Index (NI), Robarts Histopathology Index (RHI), and Geboes score
(GS). A majority (37/57; 65%) of pathologists did not support rou-
tine inclusion of a histologic score in pathology reports. The remain-
ing 20/57 (35%) pathologists advocated for the incorporation of a
standardized index, with the NI favored by 10/20 (50%) followed
by the GS (n = 3; 15%) and the IBD-Distribution, Chronicity and
Activity score (n = 3; 15%). Nearly a half (27/57; 47%) of the re-
spondents acknowledged a favorable role for artificial intelligence
in this setting.

Conclusions: The current survey highlights the need for collabora-
tive efforts among pathologists, gastroenterologists, and professional
societies to establish a consensus guideline for routine histologic
assessment in UC. Additional guidance from professional societies
and research are required to integrate artificial intelligence-driven ap-
proaches into routine clinical practice.
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Introduction

As treatments for ulcerative colitis (UC) continue to advance,
a “treat-to-target” approach has gained prominence, focusing
on normalization objective disease measures. Emerging evi-
dence suggests that histologic remission is a more reliable pre-
dictor of clinical relapse, corticosteroid use, and hospitaliza-
tion compared to clinical and endoscopic findings [1-3]. This
understanding has driven efforts to standardize histologic as-
sessment in clinical trials, a critical step towards documenting
treatment effects and informing therapeutic decisions in UC
[4].

While clinical and endoscopic remission remain primary
treatment goals in clinical practice, the International Organi-
zation for the Study of Inflammatory Bowel Diseases has re-
cently recognized histologic remission as an adjunctive target
in UC [5]. Unlike endoscopic reports, which largely incor-
porate a standardized endoscopic measure such as the Mayo
Endoscopic Score or the Ulcerative Colitis Endoscopic Index
of Severity, histologic reporting remains mostly descriptive
and nonstandardized [6-8]. Despite the lack of a universally
accepted definition for histologic remission in UC, there is a
general consensus among inflammatory bowel disease (IBD)
experts that features such as a neutrophil-free mucosa are es-
sential components [4]. However, only a few of the described
histologic scoring systems, of which there are over 30, have
undergone some form of index validation. Among these, the
Nancy Index (NI) and the Robarts Histopathology Index (RHI)
have emerged as the most validated for their construct, content,
and criteria, and have been tested for reliability between raters
albeit in a research setting [9-12]. Consequently, the 2020 re-
vised European Crohn’s and Colitis Organization guidelines
recommend using the NI or the RHI for histologic evaluation
of treated UC patients in a randomized controlled trial setting,
with the NI additionally endorsed for use in observational
studies and clinical practice [13]. However, the acceptance of
these indices in the real world remains low.

Two recent surveys investigating the real-world use of his-
tologic indices in UC highlighted the underutilization of histo-
logic indices in this setting, yet both had limited representation
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from pathologists in the United States [6, 7]. To address this
gap, we conducted a survey targeting pathologists in the Unit-
ed States and Canada to explore current knowledge, attitudes,
and practices regarding histologic assessment in UC.

Materials and Methods

A 22-question survey was conducted to assess current knowl-
edge, attitudes, and practices regarding the use of histologic
indices for UC in clinical practice (Supplementary Material 1,
gr.elmerpub.com). The survey was designed and administered
via an online platform (Qualtrics*M, Provo, Utah).

The invitations of this survey were distributed to 389 pa-
thologists through the personal network of professional socie-
ties based in the United States of America or Canada. All re-
sponses were collected anonymously.

The survey consisted of two sections. The first section
included nine questions related to respondent demographics
and practice characteristics. The second section included 13
questions evaluating participants’ knowledge and attitudes
toward standardized histologic indices in UC. All questions
were mandatory for survey completion and inclusion in the
final analysis. Knowledge scores were calculated based on
responses to questions 10-18, which assessed participants’ fa-
miliarity with histologic indices, criteria for histologic remis-
sion, and key features of UC biopsy evaluation (see Supple-
mentary Material 1 (gr.elmerpub.com) for point breakdown).
The total knowledge score for each participant was calculated
by summing the points across all items, resulting in a pos-
sible range of 0 - 23, with higher scores indicating greater
knowledge. For the purpose of scoring, histologic remission
was defined as a Geboes score (GS) < 2.0, RHI < 3, and NI
grade <2 [4, 13].

Statistical analysis

Data analysis was performed using the Stats iQ tool within
the Qualtrics*M platform. Descriptive statistics, including fre-
quencies, percentages, and median values were calculated. Sta-
tistical differences were determined using Chi-square test for
categorical variables. One-way analysis of variance (ANOVA)
was applied to examine the relationship between knowledge
scores and categorical variables. A P < 0.05 was considered
statistically significant.

Institutional Review Board Approval is not applicable as
this study does not involve any human or animal subjects or
using any clinical or experimental data. Ethical compliance
with human/animal study is not applicable as this study does
not involve any human or animal subjects.

Results

Eighty-eight responses among 389 invitations were recorded
with 57 complete surveys. The remaining 31 out of 88 respond-
ents only completed the demographic section of the survey.

Demographic and practice characteristics of respondents

The majority of respondents were pathologists based in the
United States of America or Canada, 34 (59.6%) of whom
worked at university-affiliated academic centers and 36
(63.2%) had been in practice for > 10 years. Thirty-five pa-
thologists (61.4%) reported reviewing > 10 cases/set of co-
lonic biopsies from UC patients per week. Only 10 (17.5%)
pathologists indicated that gastroenterologists at their institu-
tion requested histologic scoring to be reported, either at initial
diagnosis (n = 2; 1.8%) or during therapeutic monitoring (n
= 8; 14.0%). Among these, the NI was the most commonly
reported scoring system, either alone or in conjunction with
another histologic score, used by eight respondents, of whom
four practiced in the United States (Fig. 1). Three (15%) re-
spondents used GS. Of note, three (15%) respondents speci-
fied that they used a recently proposed histological index for
IBD called “DCA score” which evaluates distribution, chro-
nicity, and activity [14]. Additional demographic and practice
characteristics are summarized in Table 1.

Knowledge of histologic indices and scoring systems in UC

The median knowledge score among survey participants was
10 out of 23 (range: 3 - 18). There were no statistically sig-
nificant differences in knowledge scores between pathologists
working at academic centers and those working in other prac-
tice settings (median score: 11 vs. 9; P = 0.26), nor between
fellowship-trained gastrointestinal pathologists and those
without gastrointestinal pathology fellowship training (median
score: 10 vs. 11; P=10.42).

Most respondents agreed that histologic activity in UC pa-
tients in endoscopic remission is associated with an increased
risk of clinical relapse (n = 39; 68.4%) and neoplasia (n = 35;
61.4%). However, when asked about the role of standardized
histologic indices in clinical practice, nearly half of the pa-
thologists (n = 26; 45.6%) indicated that their role is not yet
established. When queried about the specific definitions of
histologic remission according to the NI, GS, and RHI, most
pathologists reported unfamiliarity with these criteria (Fig. 2).
Additionally, knowledge of common histologic features of
IBD was assessed using series of statements rated on a five-
point Likert scale from “strongly agree” to “strongly disa-
gree.” The distribution of responses is summarized in Figure
3. When asked about the application of artificial intelligence
(AI), most pathologists (n = 49; 86%) reported being unaware
of any existing tools designed to aid histologic scoring in UC.

Attitudes towards histologic indices/scoring systems in UC

The majority of pathologists (n =37; 64.9%) were not in favor
of including a standardized histologic index in routine pathol-
ogy reporting for UC. Among the 20 pathologists (35.1%) who
supported routine reporting of one of the indices, the NI was
the most preferred system (n = 10; 50%), followed by the GS
(n=3; 15%) and the IBD-DCA score (n = 3; 15%). Of those in
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a Overall Responses

Yes (20)
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Nancy Index (10)

15.0% pCA score (3)

Geboes score (3)

Figure 1. Survey responses regarding the use of standardized histologic indices for ulcerative colitis histologic activity assess-
ment in routine practice. (a) Proportion of respondents reporting the use of any standard histologic index in routine pathology
reporting (question 20, Supplementary Material 1, gr.elmerpub.com). (b) Distribution of specific histologic indices used among

those who answered “yes” to panel (a).

favor of routine reporting, 11/20 (55%) pathologists preferred
that histologic scoring be included in the final diagnostic line,
5/20 (25%) favored inclusion within a synoptic report, while
2/20 (10%) preferred reporting it within a diagnostic or micro-
scopic comment.

Regarding the role of Al in histologic assessment of UC,
27 pathologists (47%) perceived a “probable” or “definite”
role for Al in automating histologic scoring for disease activ-
ity in UC. In contrast, 25 pathologists (44%) were undecided,
while a minority (n = 5; 8%) believed that Al had no role in
this setting.

Discussion

Our survey included responses from 57 pathologists, mainly
from the United States of America and Canada, most of whom
were affiliated with academic centers and had fellowship train-
ing in gastrointestinal pathology. Nearly two-thirds of the re-
spondents evaluated > 10 biopsies per week from patients with
IBD and recognized the clinical relevance of grading histolog-
ic activity, particularly in UC. However, an equal number of
respondents acknowledged limited familiarity with the estab-
lished histologic criteria for remission using recognized indi-
ces such as the NI, GS, and RHI. This knowledge gap, coupled
with a lack of consensus guidelines from gastroenterology and
pathology societies in the United States, likely contributes to
the slow adoption of standardized histologic scoring systems
in routine pathology practice.

Our findings align with prior surveys on this issue but
also highlight regional differences, particularly the higher
representation of pathologists in the US and Canada. Unlike
earlier surveys, which primarily included gastroenterolo-
gists with only a small proportion of pathologists, our study

focused solely on pathologists. We specifically targeted US-
based pathologists because there is a lack of recommenda-
tions for how histologic activity in UC should be recorded or
which histologic index, if any, should be used. In one global
survey of physicians, 312 (87%) of whom were gastroenter-
ologists, two-thirds reported that standard indices were either
not used at their centers or were confined to clinical trials and
other research settings. Among the 79 physicians (23%) who
did use histologic scoring in practice, this was more common
in high-volume centers with IBD-dedicated pathologists [6].
Similarly, another survey including 77 gastroenterologists and
12 pathologists from Australia, reported that nearly two-thirds
of gastroenterologists who took their survey valued histologic
remission over endoscopic remission. While 59% of gastro-
enterologists and 50% of pathologists in this study expressed
a desire to use a histological scoring system, only seven re-
spondents (8%) reported using one in routine practice [7].
These findings highlight a substantial disconnect between the
perceived importance of histologic remission and the practical
barriers to the implementation of histologic scoring systems in
clinical practice. Consistent with these reports, only 10 out of
57 (18%) respondents to our survey indicated that gastroenter-
ologists at their facilities requested a standardized histologic
score to be included for UC cases, either at initial diagnosis
or during therapeutic response monitoring. Despite these bar-
riers, over one-third of pathologists who completed our sur-
vey supported the inclusion of a standardized histologic index,
particularly the NI, recognizing its potential value in routine
practice. Other standardized histologic indices such as GS and
DCA score were used by some pathologists in their practice in
this study, suggesting their potential value in routine practice
in UC cases. Preferences for reporting varied, with a majority
favoring their inclusion in the final diagnostic line to enhance
clinical communication. This openness suggests a pathway to
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Table 1. Demographics and Practice Characteristics of the Survey Participants (N = 57)

Characteristic

Number of participants (%)

Practice location
United States of America
Canada
Europe and the United Kingdom
Australia
Brazil
Other (not specified)
Practice type
University Academic Center
Community Hospital
Private Practice
Others
Training background
Gastrointestinal Pathology Fellowship
General Surgical Pathology/other Fellowship
Years in practice
> 10 years
5 - 10 years
<5 years
Average weekly biopsy volume from IBD patients
> 20 cases/sets of biopsies
10 - 19 cases/sets of biopsies
5 - 9 cases/sets of biopsies
1 - 4 cases/sets of biopsies
Indication for biopsies at site of practice
Both initial diagnosis and monitoring
Monitoring alone
Initial diagnosis alone
Participation in a multidisciplinary IBD conference
No
Yes

43 (75.4)
7(12.3)
4(7.0)
1(1.7)
1(1.7)
1(1.7)

34 (59.6)
9 (15.8)
9 (15.8)
5(8.8)

52(91.2)
5(8.8)

36 (63.2)
13 (22.8)
8 (14.0)

17 (29.8)
18 (31.6)
16 (28.1)
6 (10.5)

50 (87.7)
6 (10.5)
1(1.8)

34.(59.6)
23 (40.4)

IBD: inflammatory bowel disease.

increase awareness and utilization of histologic indices, par-
ticularly if further integrated into clinical guidelines and sup-
ported by gastroenterologists.

The incorporation of these indices into routine practice,
however, may be challenging for several reasons. Although
our study found no significant differences in knowledge scores
across institutional settings or fellowship training, this may part-
ly be reflective of the limited and often conflicting evidence on
the prognostic value of histologic remission. While some studies
suggest that histologic remission predicts clinical relapses and
adverse outcomes, others have reported that in UC, histologic
remission does not confer additional benefit over endoscopic
remission [15-19]. Another contributing factor may be the exist-

ence of multiple histologic scoring systems, several of which,
including the Mount Sinai Index and IBD-DCA scores [14] used
by some of the participants in this survey, are not fully validated.
The relatively limited sample size and the anonymous nature of
the survey may have also prevented us from capturing potential
differences in institutional practices, as it was not possible to
determine whether respondents were from the same or differ-
ent institutions. In addition, variation in how histologic remis-
sion is defined across scoring systems may further delay their
integration into clinical practice [13]. Unlike in Europe, where
initiatives such as the European Crohn’s and Colitis Organiza-
tion (ECCO) consensus statements have attempted to standard-
ize histologic reporting, no formal guidelines currently exist in
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Figure 2. Distribution of responses among surveyed pathologists (N = 57) regarding the score thresholds they associate with
histologic remission for three common histologic indices used in the assessment of colonic biopsies from ulcerative colitis pa-
tients: (a) Nancy Index, (b) Robarts Histopathology Index, and (c) Geboes Score. The “do not know” represents the percentage
of respondents unfamiliar with the appropriate threshold for histologic remission for each index/scoring system.

the United States for histologic assessment in IBD [20]. This
lack of consensus likely contributes to variability in practice and
underscores a broader knowledge gap. Notably, the ECCO rec-
ommends using the NI in clinical practice, clinical trials, and
observational studies due to its validity and simplicity [20].
Supporting this, studies, including a recent multicenter work
from our group [12], have demonstrated substantial intra- and
inter-observer reproducibility for active disease using the NI.
Our survey results further indicate that among pathologists who
expressed interest in including a histologic score in their reports,
the majority favored the NI (10 of 20 respondents; 50%) rein-
forcing its utility in real-world settings [10-12]. However, our
findings also uncovered limited familiarity with the histologic
remission criteria for the three indices more frequently used in
clinical trial and research settings, the NI, RHI, and GS. This
limited familiarity may stem from variability in the diagnostic
criteria across these indices. The NI grades disease activity on a
0 - 4 scale, focusing on the presence or absence of three key fea-
tures: chronic inflammatory infiltrate, acute inflammatory infil-
trate, and ulceration. Histologic remission as defined by the NI
is less than grade 2 or the absence of neutrophils in the lamina
propria or epithelium [21, 22]. The RHI evaluates the same three

Strongly Somewhat A:::ehs;r Somewhat
Agree Agree Disagree Disagree
75.4% 21.1% 3.5%
54.4% 26.3% 7.0% 10.5%
26.3% 43.9% 19.3%
1.8% 24.6% 21.1% 24.6%
3.5% 5.3% 8.8% 33.3%
7.0% 5.3% 3.5% 10.5%

features assigning additional points for severity of features gen-
erating a continuous score from 0 to 33. Remission is generally
defined as RHI < 3, thereby allowing for mild but unequivocal
increase in lamina propria neutrophils [23]. The GS additionally
assesses structural changes and eosinophil infiltration, using a
hierarchical six-grade system (0 - 5) with subgrades for precise
classification. A GS score > 3.1, reflecting crypt abscesses, has
been shown to predict clinical relapse [24]. Additional factors
contributing to unfamiliarity with histologic remission criteria
may be due to inconsistent application in clinical practice, lim-
ited exposure due to infrequent use, or the absence of requests
from gastroenterologists. Of note, only 17.5% of respondents
indicated that they were asked by gastroenterologists to report
one of these indices in their routine practice.

Emerging technologies, particularly Al-powered algo-
rithms, offer promising solutions to these challenges. Our
survey revealed a gap between interest in using Al to aid his-
tologic evaluation in UC and awareness of existing Al tools
among respondents. Notably, 47% of respondents perceived
a “probable” or “definite” role for Al in automating histologic
scoring, suggesting that Al could serve as a valuable support
system to standardize assessments, improve reproducibility,

Strongly
Disagree
Q. Pyloric or Paneth cell metaplasia are features of
chronicity.
1.8% Q. Paneth cells are always abnormal if present in
’ the left colon.
10.5% Q. Basal plasmacytosis is an important feature to
distinguish UC from other etiologies.
o Q. Submucosal fibrosis and melanosis coli are
28.1% features of chronicity.
49.1% Q. Eosinophils can be used as a marker of
i histological activity in UC.
70.2% Q. Neutrophils are normally present within the

lamina propria or epithelium of the colon.

Figure 3. Heatmap showing pathologists’ responses to knowledge assessment questions on histologic features of inflammatory
bowel disease. Participants rated their level of agreement with each statement using a five-point Likert scale: strongly agree,
somewhat agree, neither agree nor disagree, somewhat disagree, and strongly disagree. The heatmap shows the percentage of
respondents selecting each category for statements related to features of chronicity, diagnostic markers, and normal histologic

findings in the colon in inflammatory bowel disease.
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and reduce variability. Several Al algorithms have been devel-
oped to analyze UC datasets and assist with histologic grading
of biopsies. For example, an Al model by Najdawi et al [25], is
capable of reliably distinguishing NI grades. Similarly, Peyrin-
Biroulet et al [26], employed a combination of four artificial
neural networks to recognize different cell types and NI grades
with performance comparable to that of four histopatholo-
gists. The recently introduced PICaSSO histologic remission
index has shown a stronger correlation with endoscopic ac-
tivity compared to other histologic indices, including the NI.
This index focuses on the presence or absence of neutrophils
in the epithelium and lamina propria, exhibiting minimal vari-
ability among raters due to its simplicity. This index has also
been validated through AT models that appear to accurately and
reliably predict histologic activity [27, 28]. Despite these ad-
vancements, several challenges must be addressed before Al
can be widely integrated into pathology practice. Pathologists
across different settings may have limited exposure to or train-
ing in these tools, contributing to low awareness. For Al to
be practical and efficient, it must be seamlessly incorporated
into existing pathology reporting workflows. They will also
require rigorous validation across diverse datasets and clinical
settings to confirm accuracy, generalizability, and reproduc-
ibility. Additionally, their adoption may also be slowed be-
cause clear guidelines and regulatory pathways for Al tools in
pathology are still in the early stages of development, making
careful oversight essential to ensure both reliability and patient
safety. Our study has several strengths. The survey targeted
pathologists engaged in gastrointestinal pathology practice. It
also incorporated the most up-to-date information on histolog-
ic assessment for UC. However, we acknowledge some limita-
tions. As with all surveys, our findings may not fully repre-
sent actual clinical practice. Moreover, since most respondents
were based at academic centers, these results may not entirely
reflect the views of pathologists who evaluate UC biopsies in
community hospitals and private practice settings. Future stud-
ies could address these limitations by expanding recruitment
to include more community and private practice pathologists
and by pairing survey data with real-world reporting audits.
Incorporating targeted questions to better understand barriers
to adoption, along with structured comparisons of the differ-
ent indices, would provide a more comprehensive picture. It
would also be valuable to examine how perceptions change
over time as Al tools improve and gain broader acceptance.

There is a limitation. Since the total number of respond-
ents are below one-fourth of all pathologists who received
invitations, there may be a bias existing in the difference of
conditions between respondents and non-respondents.

In conclusion, our survey highlights an ongoing need for a
standardized approaches to histologic assessment in UC. Col-
laborative efforts between pathologists, gastroenterologists,
and professional societies are essential to developing consen-
sus guidelines to bridge the gap between emerging research
and clinical practice. Furthermore, Al offers a promising solu-
tion, with recent studies demonstrating its potential to deliver
reliable and reproducible histologic grading while minimizing
interobserver variability. These advancements could stream-
line treat-to-target research protocols, facilitate integration into
clinical practice, and ultimately enhance patient outcomes.

Supplementary Material

Suppl 1. Knowledge and attitude towards use of histologic in-
dices in ulcerative colitis in routine practice.
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